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Initial ideas about mosquitoes and disease

A dolpho Lutz’s first speculations about the role of blood suckers in

the transmission of diseases were written in 1885 and 1886 in

“Estudos sobre a lepra” [Studies into leprosy], and published the following

year in Monatshefte für Praktische Dermatologie. The journal edited by

Paul Gerson Unna, Oscar Lassar and Hans Hebra (now called

Dermatologische Wochenschrift) was the leading international sounding

box for that medical specialization, which was starting to gain importance

and whose members were leaders in bacteriology, histology and anatomic

pathology research on leprosy. Lutz became one of Brazil’s most respected

authorities on the disease, which he investigated to the end of his days. At

his death, he was still quite convinced that it was transmitted by mosquitoes.1

Lutz began studying this and other pathologies in 1882, when he settled

in a thriving coffee and grain producing town in São Paulo state called

Limeira. Three years later he spent one year in Hamburg at a clinic set up

by Paul Gerson Unna (1850-1929), working under his guidance on the

morphology of germs related to different dermatological diseases. At the

time, there was a great effort among bacteriologists to obtain pure cultures

of Hansen’s bacillus. Lutz also tried, to no avail. He also failed to transplant

it from man to animal in an attempt to induce a “typical” illness in these
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creatures. In a paper written in 1886, he sought to demonstrate that the

leprosy “schyzomycete” did not fit into the category of legitimate bacilli. A

comparative analysis made with the tuberculosis bacillus, which had

recently been discovered by Koch, led Adolpho Lutz to propose that this

and Hansen’s bacillus should be moved into the Coccothrix genus. Ten

years later (1896), his theory was displaced by one put forward by Karl B.

Lehmann and R. O. Neumann, who included the agents responsible for

leprosy and tuberculosis in the genus Mycobacterium.2

On describing the primary lesions in nerve leprosy which might provide

the “portal for the infection”, Lutz considered “a notable fact, that they

first occur ... almost always on parts of the body that are bare and exposed

to the bites of insects and other traumatisms” (1887, p.549). Lutz viewed

leprosy from the parasitologist’s viewpoint, putting forward an analogy

with ancylostomiasis, which was the topic of a study he published in Leipzig

at the same time. The infection of each new case required the pre-existence

of another within a given area, but the conditions for this to occur did not

seem consistent with person to person contagion. In order to explain the

complex, idiosyncratic transmission of leprosy, he considered, albeit

Limeira, in the mid-nineteenth century, as seen from the neighborhood of Boa Vista. Picture by Hercule Florence
(1804-79), from the collection of the Museu Histórico e Pedagógico Major José Levy Sobrinho. Ariadne Francisca
Carrera Miguel and Marcio Bernini Junior graciously consented to our use of this image.



    275ADOLPHO LUTZ E A ENTOMOLOGIA MÉDICA NO BRASIL

hypothetically, that a patient’s blood or mucosa secretions containing the

infection agent may need to be “matured” in an external environment, or

“a direct, painful inoculation (for instance, by means of insects that bite).”

On his return to Brazil in mid 1886, Lutz started practicing medicine

again, this time in São Paulo itself, and continued to publish articles in

Germany not only on dermatology but also on helminths.3 It was then

that his paper on ancylostomiasis was published in O Brazil-Medico, in

Gazeta Médica da Bahia (1887-1889) and then in a book (1888). Having

first been included in a collection of medical lessons by Volkmann (Leipzig,

1885), this work raised Lutz’s profile among his peers.4 He also studied

the life cycles of Ascaris lumbricoides and Rhabdonema strongyloides,

first in Limeira and later in São Paulo. In a series of articles published in

1888 in the prestigious Centralblatt für Bakterologie, Parasitenkunde und

Infektionskrankheiten on infestations of intestinal nematode in man –

ancylostomiasis, oxyuriasis, ascaridiasis and trichuriasis, etc. – he

demonstrated his total familiarity with the research being carried out in

Europe at the time. He underlined the role of soil and feces in the spread

of these diseases and correlated them with the living and eating habits of

immigrant populations, drawing his peers’ attention to the frequency of

domestic infestations and family epidemics (Deane, 1955, p.77-80). He

proposed that fecal testing be adopted wholesale for diagnosing these

helminth diseases, and observed that this practice was not given due

importance even at the three German speaking universities at which he

had studied.5

On November 15, 1889, at precisely the moment when the monarchy

in Brazil was deposed, Adolpho Lutz arrived in the capital of the Kingdom

of Hawaii to administer Unna’s therapy – which was then considered

promising – at the leper colony that had recently been built on the island of

Molokai. Less than a year later (September 1890), he resigned from his

position as Government Physician for the Study and Treatment of Leprosy

together with Amy Marie Gertrude Fowler, an English nurse whom he

would marry soon afterwards (on April 11, 1891). They were forced into

the decision by a complex web of events that included the anti-contagion

opinions voiced by Lutz in an articled that was pointedly named

Leprophobia (1892).

He kept up his private clinical work in Honolulu, then moved to San

Francisco, California, in the second half of 1892. This did not stop him
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from publishing important papers in both German periodicals mentioned

above. His biographers highlight his investigations into hepatic fascioliasis

and the worm’s intermediate hosts, which led him to study in characteristic

detail the freshwater mollusks found in Hawaii (Deane, 1955, p.79-80).

This study prepared him for what many consider his greatest contribution

to medical zoology: the research later carried out into Schistosoma mansoni

and the mollusks responsible for spreading schistosomiasis in Brazil (note

in O Brazil-Medico, 1916).

The antecedents of another important discovery were also found in

Hawaii: the detection of small crustaceans living in water bearing plants

would later draw Lutz’s attention to the habitat of the transmitter of jungle

malaria (Benchimol & Sá, 2005).

As already mentioned, ‘Estudos sobre lepra’ already contained the first

signs of suspicion that this disease may involve a blood-sucking creature.

This hypothesis became all the more plausible for Lutz in Hawaii, not

least because not long earlier, neither leprosy nor mosquitoes had existed

on those islands. The natives referred to it as the ‘Chinese disease’, which

led Lutz to suppose that it had appeared when Chinese migrants had

arrived, bringing rice crops with them.

Henry Leloir (1886) seems to have been one of the first to consider the

possibility of a leprosy “virus” being transmitted by mosquitoes. Meanwhile,

Edward Arning, despite having written about a crucial experiment which

defended the contagion of leprosy, had, like Lutz, correlated (1891) the

more or less simultaneous appearance of the disease and of mosquitoes on

the Hawaiian islands. Another author was Arthur Mouritz, who, in 1885,

had suggested that leprosy may be spread by insect bites or ecoparasites

in breaks in the skin and external mucosa, as in scabies (Souza Araújo,

1929, p.65). Halloppeau, Chantemesse, Sommer, Leboeuf, Noc, Scott, Joly,

Blanchard and, rather later, Colombians Juan de Dios Carrasquilla and

Guillermo Muñoz Rivas are other names associated with the theory of

leprosy transmittal via mosquitoes and arthropods, especially acarians.6

Insects undermine microbe theories

While Adolpho Lutz was the Director at the Instituto Bacteriológico de

São Paulo [Bacteriology Institute of São Paulo] (1893 to 1908), leprosy

still played second fiddle to other more pressing public health concerns in
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the state. The controversies surrounding diseases which spread endemically

or epidemically in the country – cholera, typhoid fever, dysentery, yellow

fever, bubonic plague, etc. – were emblematic of the status that

microbiology was to achieve in the realm of public health. The 1890s was

a time of disagreements as to the identification and consequent prevention

and treatment of diseases in urban pockets and rural zones in south-eastern

Brazil, which were wracked by the influx of foreign migrants, political

upheavals, rapid industrialization and the social and economic corollaries

of the end of slavery. Of all the bacteriologists in Brazil, Lutz was

unquestionably the most experienced, with the greatest number of papers

published and the closest ties to the international scientific community.

The diagnoses that he and a group of professionals in Rio de Janeiro made

were based on laboratory findings beyond the reach of most doctors at the

time.

When Lutz started his career in 1880, microbes were just becoming the

focus of heated discussions concerning the number one public health issue

Published in September 1911 in O Malho, this cartoon is a reference to the transmission of typhoid fever via
water. The original reads: “The reputation of good water goes down the drain. The presence of the typhoid
fever bacillus has been confirmed in the waters of the Pedregulho reservoir. Public hygiene authorities advise
that this water should be boiled or sterilizing filters used.”
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in Brazil: yellow fever, also known as amarillic typhus or icteroid typhus

or even American typhus. In the 1890s, the bid to ensure good sanitary

conditions in Rio de Janeiro and other Brazilian ports was of overriding

importance for coffee growers, businessmen, financiers and other social

groups in the recently proclaimed republic. The main threat to health at

these ports was yellow fever, but the uncertainty as to its etiology and

transmission hampered the work of the different groups concerned with

ridding Rio and other towns of it. The general public had already accepted

the notion that it was caused not by ‘miasmas’, but by one of the microbes

being discussed by scientists at the time or even by one as yet to be

discovered. Nevertheless, the relative consensus, based on the miasma

theory, as to how to ensure hygienic conditions at ports like Rio de Janeiro

had ignited heated discussions about which links should be attacked in

the chain of urban insalubrity, with measures varying according to the

habitats and peculiarities of each germ incriminated (Benchimol, 2003).

During these years, there was growing interest in the mechanisms by

which diseases with a proven or likely microbial etiology were transmitted.

The emphasis Pasteur and Lister gave to the ubiquitous presence of germs

in the air hindered investigations into other vehicles or carriers: water,

sewage, foodstuffs and bodily waste on the one hand, and cats, dogs, birds

and insects on the other. The mechanical transmission of germs from

stagnant waters, putrid matter and discharges was also considered, as

was the case with flies and Eberth’s bacillus (Lutz, 1895, p.12-3). The

spread of disease by blood sucking animals was discussed less, whether it

be directly, through biting humans, or through the intermediation of water

contaminated by infected insects that had died in it, as Patrick Manson

supposed happened with Culex, the transmitter of filariasis.

In 1877-8, the English doctor had revealed almost the entire cycle of

this worm, linking up the constituent parts of a conundrum that had started

to be deciphered in Brazil in 1866, when Otto Wücherer had attributed

what was called elephantiasis arabum (elephantiasis gregum had already

come to be called leprosy) to a microscopic nematode (Wuchereria bancrofti)

found in the urine of one of his patients. As we will see later, Manson’s

work on filariasis opened the way for other discoveries involving arthropods

as intermediate hosts of microorganisms that are pathogenic to humans

and animals. Malaria and yellow fever continued to be unfamiliar territory

in the main, partly because of the failure of all attempts to find any of
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their supposed microbial agents, spores included, outside the human body

(Worboys, 1996). Laveran’s haematozoan, which only replaced the Bacillus

malariae incriminated by Klebs and Tommasi Crudelli at the end of the

1880s, was found in patients’ organisms, but all attempts to cultivate it in

vitro or produce the disease experimentally failed.

As of the mid 1890s, the Brazilian and foreign medical press produced

increasing amounts of information and speculations about the role of insects

in disease transmission. Above all, flies started to populate the imagination

of urban dwellers as an omnipresent threat, alongside or replacing the

elusive miasmas. In 1898, doctors stated that they spread the microbes of

anthrax, Egyptian ophthalmia, Biskara boils, pian (yaws) and glanders.

Yersin had confirmed that flies found dead in his laboratory contained

the bacillus that caused the plague and could infect drinking water. And

Joly (1899, 1898) showed that they could deposit bacilli that caused

tuberculosis in food and drink, carrying them even if they were dried up.

As we show in book two of the present volume of the Complete Works of

Adolpho Lutz, flies also left their mark on the final theory concerning the

etiology of yellow fever devised by public health authorities in Brazil on

the eve of the consecration of Finlay’s theory. João Batista de Lacerda,

Director at the Museu Nacional do Rio de Janeiro [National Museum of

Rio de Janeiro], investigated the symbiosis of the mold that he classified

as Aspergillus icteroid with the microbe incriminated by Giuseppe Sanarelli

in 1897, Bacillus icteroid.7 In his search for the mold and the bacillus in

houses recently inhabited by people with yellow fever, he always found

them on fly droppings. Dwellings in Rio must therefore be a huge breeding

ground for germs. And as these were also carried by flies, not only were

the “filthy” slums caught up in this transmission network, but also “unsoiled,

aristocratic” homes, where norms for hygiene were followed (Lacerda, 1900,

p.16-30, 44-5; O Brazil-Medico, 8.6.1899, p.212-4).

The impression given by many articles written at the time is that the

different elements that made up the Pasteur-inspired theories about

malaria, yellow fever and other diseases were somewhat “attracted” by

the force field of another branch of medicine, which would soon be called

“tropical medicine”. New living links were fitted into the structures built

up under the umbrella of bacteriology, thereby rearranging them. The

connections which associated soil, water, air, foodstuffs, houses, and men

with the webs drawn by the putative pathogenic microbes had trouble
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accounting for the new elements. Links were altered, new components

were added, but insects were often left out. As far as malaria and yellow

fever were concerned, the rationale by which investigations were pursued

from the point of view of tropical medicine seemed incompatible with the

microbe theories that were in decline.

When Ronald Ross unraveled the lifecycle of the avian malarial parasite

in the Culex mosquito in 1898, and then in 1899, when Giovanni Grassi,

Amico Bignami and Giuseppe Bastinelli revealed the cycle of the human

malarial parasite in mosquitoes of the genus Anopheles, it was assumed

that they played an identical role in yellow fever, whose clinical diagnosis

was often mistaken for other types of fever that were now interpreted as

clinical signs of different species of Plasmodium.

Carlos Juan Finlay (1833-1915). HOWARD
(1930), plate 49.

The experiments carried out in Cuba

in 1900 by the American medical

commission headed by Walter Reed

quickly proved the veracity of yellow

fever transmission by mosquitoes, a

hypothesis that had been maintained

since 1880-81 by Cuban doctor Carlos

Juan Finlay (Delaporte, 1989).

The studies carried out by Ross, Grassi

and their team had such an impact that

the whole approach to yellow fever was

changed at the Instituto Bacteriológico

de São Paulo, causing serious divisions

in the team there. Back in 1898, Vital

Brazil raised the first experimental objections to the icteroid bacillus, and

Adolpho Lutz started investigating the distribution of Culex and Anopheles

in the country as part of his studies into malaria. In February 1900, Lutz’s

assistant, Arthur Vieira de Mendonça, resigned from the institute. “The

mosquito bears a source of ridicule for the medical profession on its wings,”

he declared to the São Paulo press (Antunes et al, 1992, p.64, 67).

Malaria hails in tropical medicine

During the same period in England, a new type of medicine was taking

root in direct synchrony with the efforts being made by Ronald Ross and
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Patrick Manson to demonstrate that malaria was transmitted via

mosquitoes, and to underline its priority over the discovery that was also

claimed by the Italians. The term “tropical medicine” was first coined by

Patrick Manson in October 1897 in a conference entitled “The necessity

for special education in tropical medicine” (Lancet, 1897, v.ii, p.842-5).

The project gained feasibility when Ross emerged from anonymity to receive

an “ovation as a valued British successor to the Frenchman Pasteur and

the German Koch,” (Worboys, 1976, p.85, 90-1; Cook, 1996). In 1897, he

published the first proof of the development of Plamodium spp. in

mosquitoes in the British Medical Journal. The discovery of the role of

Culex in the transmission of avian malaria (Ross, 1898, p.401-8, 448-52)

was announced by Manson at the 66th annual meeting of the British

Medical Association, held in Edinburgh in 1898. From then on, this

foremost medical organization had a new section devoted exclusively to

tropical diseases.

Manson’s project to make the new ‘specialty’ autonomous and feasible as

an educational and research program for the investigation of parasites and

their transmission via hosts was in line with the policies that Joseph

Chamberlain, then Secretary of State for the Colonies, wished to put in

place in the British colonies, where trade, administration and farming

activities had been seriously hampered by the amount of illness and death

affecting natives and Europeans. Convinced that tropical medicine could

be a very useful science for the British Empire policy, which he called

‘constructive’, Chamberlain appointed Manson Medical Adviser to the

Colonial Office in 1897 and gave him all the support he needed to draw to a

successful conclusion the complex negotiations that surrounded the opening of

the London School of Tropical Medicine on October 2, 1899. Months earlier

(in June), the Liverpool School of Tropical Medicine, a smaller institution,

also opened its doors under the management of a committee made up of

representatives from the University of Liverpool, and businessmen and

shipbuilders from the port town, which had close trade links with Brazil.

The establishment of these two schools coincided with the exacerbation

of the disagreement between the British and Italians as to what should be

prioritized in the effort to discover the method of transmission of malaria

to humans. “We must be in first with the practical side of the mosquito

theory or else Grassi will develop it,” (emphasis in original) wrote Ross to

Manson on June 14, 1899 (cited Bynum & Overy, 1998, p.407).
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Façade of the Liverpool School of Tropical Medicine (1975). MILLER (1998), p.32.

The dispute had repercussions related to the differences of opinion

within British medicine concerning the establishment of tropical medicine

as a separate branch of medicine under the leadership of Ross and Manson.

At the 67th annual meeting of the British Medical Association, for instance,

G. Thin, presiding over the section on tropical diseases, placed greater

emphasis on the Italians’ contributions than on Ross’s.8

Manson had already prepared his protégé for these hard times: “Peg

away and keep as much of the mosquito theory for old England as you
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can,” (op. cit., p.390). In the same letter, he told Ross about the support

assured by an ally who was important not only for securing the lead in

the ‘practical side’ of that revolutionary theory but also for spreading the

word on tropical medicine as a new field of research.

Ronald Ross with sanitary inspectors, members of the mosquito brigades in India. MILLER (1998), p.18.

Sir Patrick Manson, father of tropical medicine and mentor of Ronald Ross, in 1907. MILLER (1998), p.13.
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Ray Lankester for the British Museum recognising the importance of the
mosquito in human affairs is instituting a systematic investigation of the
Culicidae. Through the Colonial Office he has sent out a circular of
directions for the collection of mosquitoes with a view to their scientific
description by the Diptera man at the Museum and I hope that soon we
shall have a better knowledge of these insects.9

Son of an acclaimed doctor and sanitation expert, Edwin Ray Lankester

(1847-1929) inherited his father’s love of microscopy. He read natural

Edwin Ray Lankester (1847-1929).
Source: www.mba.ac.uk/images/
lankester.jpg (accessed on May 17, 2006).

science at Oxford, where his gifts were soon

recognized. He started his career as an

assistant to Thomas Henry Huxley (1825-

1895) at the Royal College of Science,

London. Later, he held chairs in zoology at

University College London (1874-90) and

in comparative anatomy at Oxford.

Lankester gained international renown for

his studies into different areas of the life

sciences. His investigations into embryology,

the morphology of invertebrates and the

comparative anatomy of primates helped

consolidate Charles Darwin’s (1809-1882)

theories of evolution and natural selection.

He published influential papers on

anthropology and paleontology as well as a

number of books designed to popularize evolution and the natural sciences.10

The period during which he served as Director of the British Museum

of Natural History (1898-1906) was marked by disagreements with other

levels of power at the institution. It would appear that the wrangles between

the researchers who worked on the museum’s natural history collections

and their administrative chief, the Principal Librarian, were longstanding.

The latter was one of the twenty members of the Standing Committee,

who were themselves chosen from amongst the institution’s almost 50

trustees. Richard Owen, who in 1856 was appointed to a position that

Lankester would later hold,11 successfully embarked on a tough campaign

to get new premises built for the museum’s biological collections in South

Kensington. His successor, William Flower, a whale specialist, created the

permanent exhibition of living specimens and fossils to show the

(phylogenetic and synchronic) relationships between the creatures being
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unmasked by comparative anatomy and studies into evolution. He also

separated the specimens chosen for public exhibition from those designated

for study by specialists.

When Flower stepped down on June 11, 1898, the Standing

Committee considered diminishing the scope of the post or even doing away

with the position of Director of the Natural History Departments, which

would leave the running of the institution to the Principal Librarian, based

in Bloomsbury, who was also the secretary of the curators. At the time,

the position was held by Sir Edward Maunde Thompson, a well-known

paleographer with an overbearing manner who had set his sights upon

gaining control of the entire museum.

On July 9, 1898, the Royal Society published a petition in The Times

against his scheme, bearing 120 signatures. And it was in the midst of

these disputes that Lankester took over as Director of the museum’s natural

history departments on October 1. The battle with the trustees and

Thompson dragged on until Lankester was forced to retire in 1906.12

Even though Lankester rejected the idea that scientific knowledge

should be acquired only for practical ends, he was not immune to such

pragmatism. He had participated in the founding of the Marine Biological

Association (1884), convinced that this was one area of zoology that may

have significant applications. The effort he put into supporting the

institutionalization of microbiology reflected the same concern. It was

Lankester who convinced the Mayor of London to assist with the creation of

the Pasteur Institute in Paris, thereby triggering a movement that supported

England’s having its own institution of the same nature.13 In 1894, the

British Institute of Preventive Medicine opened its doors in London. The

name was later changed to the Jenner Institute of Preventative Medicine

and then to the Lister Institute of Preventive Medicine. Lankester was a

long serving member of its board (Lester, 1995, p.146-7).

In the same year that he became Director at the British Museum (1898),

he joined the Tropical Diseases Committee set up at the Royal Society by

Secretary of State for the Colonies Joseph Chamberlain. The papers he

had already published on protozoa had been of great use to Ross,14 but

Lankester was initially skeptical about his conclusions about Proteosoma,

the avian malaria parasite. Together, they visited the Pasteur Institute in

Paris, where Laveran, Mesnil and Metchnikoff confirmed that Ross had

indeed found the malaria parasite in the mosquito’s body.15
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In a letter written to Manson on June 14, 1899, Ross commented, “did

I tell you that Ray Lankester is finally converted? He has promised to

stand sponsor for us with Govt. We want you and Lord Lister, with him,

as referees as to the truth of the mosquito theory,” (cited Bynum & Overy,

p.407). Ross was preparing to depart for Sierra Leone as part of the first

overseas expedition made by the Liverpool school to identify malaria

transmitting mosquitoes and ways of exterminating them. Lankester had

invited E. E. Austen, the museum’s expert on Diptera, to take part in the

expedition. “He will give precision to your mosquito classifications and

descriptions and help you in many ways,” wrote Manson on June 17, 1899

(ibid., p.409).

Ross’s discovery pushed blood sucking Diptera to the top of the agenda

for the architects of the British Empire. As soon as this group of

invertebrates’ role in malaria was recognized, Lankester proposed that all

the species in the world potentially involved in malaria and other diseases

of man and beast be identified. A great admirer of the work of David

Bruce, having indeed dedicated him some fine pages in Kingdom of Man

(London, 1907), Lankester also sponsored a survey of the tsetse fly, which

the British doctor had identified as a transmitter of pathogenic trypanosomes

in 1895-6 (we will return to this subject later). The study later resulted in

the publication of A Monograph of the Tsetse Flies – Genus Glossina

(London, 1903) by E. E. Austen.16

A dispatch sent out by Chamberlain on December 6, 1898 to the agents

and employees of the British Empire read:

In my Circular despatch of the 19th of August last, I referred to an intended
investigation of Malaria.
A Commission has now been appointed for the purpose and is about to
proceed to Africa.
The Commissioners will report, from time to time, to a Committee
appointed jointly by the Royal Society and myself, who will exercise a
general supervision over the enquiry.
It has been suggested by this Committee, that, in view of the possible
connection of Malaria with mosquitoes, it is desirable to obtain exact
knowledge of the different species of mosquitoes and allied insects in the
various tropical Colonies. I will therefore ask you, if there are facilities for
the purpose, to be good enough to take the necessary steps at your early
convenience to have collections made of the winged insects in the Colony
which bite men or animals.
I enclose a printed copy of directions which have been drawn up by the
British Museum for the guidance of those who may be employed in the
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work, and would add that several specimens of each kind of insect should
be obtained, and that they should be sent direct to the British Museum
(Natural History), Cromwell Road, London, S.W., to be examined and
classified  ...
As the question of the scientific investigation of Malaria is one to which I
attach great importance, I trust that every effort will be made to carry
out as speedily and thoroughly as possible the directions contained in this
despatch. (Theobald, 1901).

Economic entomology precedes medical entomology

The first Diptera sent in to the British Museum by the network of

collectors established with the help of the Foreign, Colonial and India offices

and other bodies were received by A. G.

Butler, head of the entomology section

of the zoology department and an expert

in butterflies and moths. However, the

task was too specific for him, and in early

1900 (Howard, 1930), Lankester con-

tracted the services of zoologist Frederick

Vincent Theobald from the Southeastern

Agricultural College. He had published a

short paper called Account of the British

Flies, which at that time represented good

enough credentials for him to be handed

down the arduous task of cataloguing

mosquitoes from around the world.

Theobald and the institution at which
Frederick Vincent Theobald (1868-1930).
HOWARD (1930), plate 17.

he worked were involved in another line of entomology which had recently

started to take on a life of its own because of an “economic” issue:

agricultural pests, which brought to light groups of insects quite unlike

those that human and veterinary medicine were giving most attention to.

The history of this branch of applied entomology, led by the USA at the

beginning of the 20th century, is narrated in fine style by one of its most

distinguished representatives, Leland Ossian Howard, whose corres-

pondence with Lutz – almost as prolific as Theobald’s – we will analyze in

another part of this work.

Taking the Bibliotheca Entomologica edited by Hagen and the Index

to Entomological Literature by Walther Horn and Sigmundo Schenkling
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as his starting point, Howard (1930, p.208) showed that there were a

great number of publications in Europe prior to 1863 on the damage caused

to crops, orchards and gardens by insects: between 17,300 and 25,229.

With the exception of Farms Insects, by British entomologist and illustrator

Hermann August Hagen (1817-1893).
HOWARD (1930), plate 4.

John Curtis (1791-1862), and Treatise on Insects

Injurious to Gardeners, Foresters and Farmers,

by Vincenz Kollar, most of the works, in

Howard’s view, had little to add. The remedies

they suggested for pests were irrelevant and

ineffective. “Nevertheless, the entomologists of

those days did their share in making known the

life histories and seasonal habits of the insect

enemies of the gardens and fields,” (Howard,

1930, p.208).

In the midst of these “very elementary”

publications, Howard highlighted a few

precursors of the scientific entomology of his

time. The French physicist and naturalist René Antoine Ferchault de

Réaumur (1683 -1757), author of many works, including the twelve-volume

Mémoires pour servir à l’histoire des insectes (1734-1742), could be

considered the “creator” of economic entomology, since what attracted him

to insects was their ‘industriousness’, their ‘genius’. If man wanted to

control them or even use them for his own purposes, he would have to

understand these miniscule engineers in their every detail (ibid.).

John Curtis
(1791-1862).
HOWARD
(1930),
plate 17

Vincenz
Kollar (1797-
1860).
HOWARD
(1930),
plate 22.
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Cover page of Bibliotheca Entomologica, edited by Hermann August Hagen; published in 1862. Biblioteca
Central, Museu Nacional da Universidade Federal do Rio de Janeiro.
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The French naturalist was a point of reference for British entomologists

William Spence (1763-1860) and William Kirby (1759-1850), authors of

An Introduction to Entomology (4 v., 1815-26; 7th ed., 1856), an “old

masterpiece full of wise arguments concerning the importance of the study

of insects from all points of view, perhaps especially from the economic

point” (ibid.).

In 1833, Spence was one of the founders of the Entomological Society

of London, whose members, wealthy gentlemen in the main, would meet

up to “exhibit, identify and exchange, sell or purchase insects, which were

sometimes very expensive as were books”, at a time when colonial expansion

brought exotica of all kinds flooding into trade centres such as London,

including shells, which many entomologists also collected.17

The professionalization of the science in the UK and the creation of

institutions designed to apply it to farming was accelerated by a crisis that

had major repercussions the world over, caused by Phylloxera, a term

that equally designates an insect (Hemiptera, Sternorhyncha), and the

disease that attacks the roots and leaves of vines (also known as Pierce’s

disease).

“Fancy Portrait. The phylloxera, a true gourmet: discover the best grape vines and learn to appreciate the best
wines.” Image from v.99, September 6, 1890, of the illustrated humor magazine Punch, or The London
Charivari. www.gutenberg.org/files/12393/12393-h/12393-h.htm (accessed on March 23, 2006).
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Cover page of the first volume of René Antoine Ferchault de Réaumur’s work. Published in 1734, it focused entirely
on caterpillars and butterflies. Specimen belonging to the Biblioteca Central, Museu Nacional da Universidade
Federal do Rio de Janeiro.
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It was first described by Asa Fitch in the USA as Pemphigus vitifolii,

then in the 1860s it spread through France and the UK, at which time it

was described by John Obadiah Westwood (1805-1893) as Peritymbia

vitisana (1867). A French committee was set up in 1868 to investigate the

problem, one of whose members, Jules Émile Planchon (1823-1888), drew

the connection between the disease and the insect, giving it the provisional

John Obadiah Westwood (1805-93)
HOWARD (1930), plate 17.

name of Rhizaphis vastatrix. Specimens

were sent to Victor Antoine Signoret (1816-

1859) in Paris, who classified it in the genus

Philloxera. John Obadiah Westwood

(1805-1893),18 in England (1869), and

Charles Valentine Riley (1843-1895), in

Missouri (1870), established the identity of

the European and American forms of the

disease and its agent.

Originating in the USA in a region to

the west of the Rocky Mountains, the pest

spread quickly. By 1878, France and

Corsica had been affected, to be followed

by Algeria, Portugal, Spain, Switzerland, Italy and Germany. Between

1883 and 1885, the Danube provinces, Moldavia and Turkey were affected,

and Phylloxera even went on to reach Australia.

Following the Franco-Prussian war (1870-1) the insect wreaked havoc

in a financially crippled France, causing damage estimated at more than

ten billion francs (two billion US dollars). But the recovery was quick,

thanks to the replacement of the old European vines with new plants

resulting from grafts with American roots which, it was found, were

naturally resistant to the disease.19

In 1885, the crisis over, Charles Whitehead started publishing reports

about the insects that attacked British crops for the Committee of the

Council for Agriculture, to which he was appointed Agricultural Adviser

(1886). The Board of Agriculture was set up three years later. Another

name given special mention by Howard (1930, p.220-1) concerning the

initial stages of economic entomology in England was Eleanor A. Ormerod

(1828-1901), a skilled amateur who in 1877 became an Honorary

Consulting Entomologist to the Royal Agricultural Society. Apart from

being responsible for its correspondence, she published seventeen annual
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reports at her own expense, which greatly

contributed to the spread of knowledge on

pests to British farmers. In 1892, she

published her Manual of Injurious Insects,

which was followed six years later by the

Handbook of Insects Injurious to Orchard

and Bush Fruits. In 1894, her job was

turned into a paid position and taken over

by Cecil Warburton, who was associated to

Cambridge University.

At the same time, applied entomological

research was institutionalized at both the

Eleanor Anne Ormerod (1828-1901).
HOWARD (1930), plate 17.

University of Birmingham and the Southeastern Agricultural College. The

latter, founded on November 29, 1894 in Wye, a town in the county of

Kent, was affiliated to the University of London four years later.20 The

leading professional at Birmingham was Walter E. Collinge, while his

colleague at Wye was Frederick Vincent Theobald.

Born in Kingston-upon-Thames on May 15, 1868, Theobald joined the

Southeastern Agricultural College as soon as it opened. Greatly influenced

by the work of Eleanor Ormerod, he set about publishing a series of articles

on agricultural entomology in the college’s journal. He also put on an

exhibition about British pests for the British Museum. Between 1900 and

1903, he was head of the agricultural zoology department at the University

of London. An indefatigable researcher, Theobald published around 65

papers on mosquitoes between 1900 and 1914, including the monumental

A Monograph of the Mosquitoes of the World (5v., 1901-1910). Its almost

2,500 pages, containing many prints, was the largest enterprise thus far

embarked upon to systematize knowledge about Culicidae. Though many

of their taxonomic categories have changed since then, Theobald’s ground-

breaking work provided the building blocks for all future contributions to

study on this group of insects.

After the publication of the final volume of his monograph in 1910, he

returned to agricultural entomology, and significantly reduced his output

on dipterology.21

While Lankester was a Director at the British Museum, he put much

effort into exploring the medical and economic potential of zoology; potential

in which, as he saw it, botany had taken great steps. In a letter dated
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March 16, 1899 to William Turner Thiselton-Dyer (1843-1928), Director

of the Royal Botanic Gardens at Kew (p.147), he said he was “more and

more convinced of the necessity of a department here of Economic Zoology,

to work side by side with the systematic department, and make use of

their information. It would lead to the formation of a splendid collection,

and would also give us an increased position of utility in public matters.”

It would appear that the project went ahead: in a first letter to Adolpho

Lutz on April 28, 1900, Theobald explained his links with the Zoological

Department, but in later correspondence there are more than passing

references to an Economic Section. In 1903, the First Report on Economic

Zoology came out, penned by Theobald and published by the museum

(Lester, 1995, p.147).

Adolpho Lutz and the worldwide network of medical
entomology

It would not be an overstatement to say that Adolpho Lutz was one of

the most efficient and creative members of the network of contributors set

up by the British. In his annual report on work by the Instituto

Bacteriológico de São Paulo in 1898, he emphasized the consolidation of

tropical medicine in the UK as well as in Germany. Lutz looked forward to

the forthcoming opening of the schools of tropical medicine in Liverpool

and London, as he did the launch in London of the Journal of Tropical

Medicine. He referred to two “excellent” treatises: Tropical diseases (1898),

by Manson, and Die Krankheiten der warmen Länder (1898), by Botto

Scheube (1853-1923). Robert Koch had organized an expedition to

different countries to investigate malaria, whose parasite, as we saw in

the previous book of this collection, was the object of study both by Lutz

and his team in São Paulo, and by Francisco Fajardo, Oswaldo Cruz and

other bacteriologists in Rio de Janeiro.

We wrote that since the 1880s Adolpho Lutz was keen to find signs of

links between mosquitoes and diseases, especially leprosy. Actually, his

interest in arthropods was broader than that, triggered by zoological issues

that were relatively unconnected to those that inspired the hunt for

pathogenic microorganisms. During his stay in Hawaii (Benchimol & Sá,

2004b), he collected specimens for German zoologists and museums. Back

in Brazil, he continued to swap specimens and information with German
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researchers. His correspondence with his medical friend and colleague

Ludwig Pfeiffer (1842-1921), for instance, shows that in 1889 they were

discussing not only malaria, but also pebrine disease, sarcocystosis,

Sporozoa and even brachiopods.22 Better known for his bacteriology work,

Pfeiffer expressed his satisfaction at “finally encountering a colleague with

the same interests,” while observing that “unfortunately zoologists are

less pathologists than they should be and doctors understand less than

they should of zoology.”23 In the following year (1890), he published his

best known work, Die Protozoen als Krankheitserreger [Protozoa as

pathogenic agents].

As we showed in the first book of this volume of his Complete Works

(Benchimol & Sá, 2005), Adolpho Lutz’s first studies of Protozoa were

published in 1889 in Centralblatt für Bakterologie, Parasitenkunde und

Infektionskrankheiten. They discussed the myxosporidia found in the

gallbladder of batrachians, an order of animals that he would return to at

the end of his life. Two years later, he published a founding work on amebic

dysentery in the same journal (1891, p.241-8).

After taking over as Director at the Bacteriology Institute (1893), he

started examining the blood of birds, reptiles, amphibians and other

animals in search of Sporozoa, or components of that group of Protozoa

then classified as Cytozoa, a subdivision of Haemosporida known to cause

disease in man and beast. In 1895-6, he searched for coccids, sarcosporidia

and myxosporidia in rabbits, toads, frogs, buterflies, moths, snakes, lizards

and fish. After this, Lutz turned his attention increasingly to human

malaria. In swampy areas of São Paulo state where outbreaks of the disease

had occurred, he set about opening up animals so as to compare their

haematozoa with the plasmodia, trying to understand how they lived as

parasites in their hosts. Their transmission by mosquitoes only became an

issue in 1897. In that year, he was called to a region where a new railroad

line was being built, linking São Paulo to Santos port over the Cubatão

mountain range. Numerous cases of a fever soon identified as malaria

had been striking down the workers, even though the environment was

very different from the wetland plains traditionally associated with the

disease. It occurred both on the mountain tops and on the steep hillsides

where there was no swampland. At a railroad workers’ camp, Lutz’s

attention was drawn to a mosquito with which he was unfamiliar.
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On the very first evening, which came after a terribly hot day, we were
sitting around a lamp when a number of biting insects appeared. They
included Simulium pertinax Kollar,24 some relatively harmless Culicidae
that I knew and a species I had never before seen that had spotted wings
and an odd perpendicular position when it sucked. Though it was delicate
and small, it was clear that this was a voracious blood-sucker ... I instantly
felt sure I had found the mosquito I was after, even though at that time
nobody knew the characteristics of the malaria transmitter. Soon
afterwards, when it was discovered that they are most likely to be species
from the Anopheles genus, I realized with some satisfaction that the new
species was indeed an Anopheles (Lutz, 1903, in Benchimol & Sá, 2005,
p.760-1).

In the time that elapsed between his first observations, when he felt an

“immediate, almost intuitive conviction” (Gadelha, 1994, p.178), and the

publication of his discovery in 1903, Lutz ascertained that almost all the

forest mosquitoes spent their larval phase in the water that collected in

bromeliads and other plants. He worked out innovative techniques for

collecting these larvae and breeding them in a laboratory. He studied the

bromeliad species and how they were distributed not only along the Santos

mountain range but also in other regions with similar features. He took

interest in every group of animals that lived in the waters of these plants25

and studied how the mosquitoes lived after they reached their winged

stage, without restricting his investigations to the bromeliad species.

In order to carry out this program, he counted on the support not only

of his assistant and trusty field companion Getulino G. Pinto, but also of a

special network of collectors from different parts of Brazil and other

countries, who supplied specimens for his growing interest in entomology.

The network contained a high proportion of Swiss and German immigrants.

Having been educated in their countries of origin at a time when it was

commonplace to keep collections of wildlife, when they reached South

America they came to see this activity not only as a source of leisure but

also as a way of boosting their family income, since the collections they

put together were often sold to the São Paulo institute. In an article

published in 1903, Lutz acknowledged the collaboration of Herr

Aehringsmann and Professor von Wettstein, who had supplied water

containing mosquito larvae from bromeliads found in different localities.

Alberto Loefgren and Gustavo Edwall, of the Comissão Geográfica de São

Paulo [Geography Committee of São Paulo], supplied him with invaluable

bibliographical references on botany. João Paulo Schmalz, an amateur
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collector from Joinville, bred a number of mosquitoes for him. Their

correspondence begins in 1899. In the first letter, of June 30, 1899, Schmalz

explained that his collection contained mainly Coleoptera and Lepidoptera,

but that he would collect Diptera for Lutz. From then on, he sent Lutz a

number of dispatches (BR. MN. Fundo Adolpho Lutz, Pasta 216, maço 12).

In the interim, Lutz was invited to take part in the worldwide enterprise

that the British government was organizing. The initial contact was made

on March 24, 1899 through the intermediation of the Consulate General

in Rio de Janeiro (BR. MN. Fundo Adolpho Lutz, pasta 168, maço 2).

Having started his systematic study of Culicidae in 1898, Lutz had material

to send to the British Museum as early as June 1899, which he did through

the Vice-Consul in Rio de Janeiro, the nation’s capital at the time: “since I

was then busy with similar studies ... I sent a correspondence with all my

culicids, which numbered more than forty species,” (Lutz, 1903, in

Benchimol & Sá, 2005, p.563-4). These included forest-dwelling mosquitoes

and other species he considered to be new. On July 12, Lankester, the

Director at the museum, sent confirmation of his receipt of the material.26

On December 11, 1900, he sent Lutz a copy of Austen’s report on his

mission to Sierra Leone as an “assistant naturalist” in Ross’s expedition,

as well as Theobald’s preliminary report on the collections of mosquitoes

received from different parts of the globe.27

According to this report, of July 1900, since the beginning of 1899 the

Museum had received collections put together by the Consul in Pará, W.

S. Churchill, and by Carlos Moreira, of the Museu Nacional. Other material

had come from the British colonies and a few specimens had also been

sent in from Japan, Mexico and Italy.

The first letter from Lutz to Theobald (in the Museu Nacional fund) is

dated April 2, 1900 (BR. MN. Fundo Adolpho Lutz, pasta 267, maço 2). It

is a formal letter. Nine months had elapsed since he had sent his collection

of culicids and other blood sucking Diptera to the British Museum, but he

had heard nothing in return, “though I had stated that I was interested

in a speedy determination of the species.” They had sent him a monograph

on culicids from the Argentine Republic that contained some of the species

he had sent.28

Lutz complained that he had expanded his collection considerably, and

would have been able to describe the specimens himself had he not felt

obliged to await the results of the examinations being carried out in London.
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Lutz’s first letter to Theobald, dated Apr. 2, 1900 (the handwriting is his wife’s, Amy Fowler).
BR. MN. Fundo Adolpho Lutz, pasta 267, maço 1.
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It was this obligation that stopped him sending his specimens to a “well-

known expert”, Eugenio Ficalbi (1858-1922), who had also asked him for

a collection of Culicids, and with whom he intended to publish the

description of a new species (he had already sent him specimens of the

species in question and a series of forest mosquitoes). It was because of the

British Museum that he did not publish the list of species collected during

the studies carried out on malaria and other diseases in his annual report

as Director of the Instituto Bacteriológico de São Paulo.

Lutz closed his letter to Theobald in a injured tone, requesting

permission to himself describe the material sent with the help of another

entomologist, should Theobald not have had time to dedicate to this task.

The reply came promptly. In a letter dated April 28, 1900, written from

the Southeastern Agricultural College, Theobald explained, “I am not a

British Museum official am only doing this neglected piece of work for

them.” Theobald admitted that “nothing seems to have been done with

the mosquitoes until I took the subject up two month ago.” During that

time, he had mapped out the Anopheles and a good many Culex, but as

the British Museum collection contained thousands of specimens, he would

need six more months to conclude the task.

The whole subject is in confusion, in many cases the same insect having
been described under half a dozen different names, simply because it has
come from a new locality – for instance Culex taeniatus Wied occurs nearly
everywhere, in each country seems to have a fresh name hence the
tremendous difficulty of identification in all old descriptions – in fact
Ficalbi’s, Skuse’s & Arribálzaga’s are alone of much value. (BR. MN.
Fundo Adolpho Lutz, pasta 267, maço 2)

Theobald had started his work with the specimens sent by Lutz. He

had already identified two new species of Anopheles, which he called A.

albipes and A. lutzii; the third specimen was an A. albitarsis Lynch

Arribálzaga. The Culicids contained Culex bigotii Bellardi and Culex

taeniatus Wied. The English entomologist created a new genus

(Aegritudines) to include a river mosquito sent in by Lutz as well as other

species.

This first letter shows clearly how keen he was to engage with his

Brazilian interlocutor, from whom he requested new species, since the

British Museum trustees were going to sponsor a monograph with color

plates and Theobald wanted it to be as comprehensive as possible.
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The alacrity with which Adolpho Lutz augmented his own collections

shows how eager he was about the project. Theobald was the perfect

colleague, even for Lutz’s (never to be realized) plan to write a treatise on

the mosquitoes of Brazil. His knowledge and skill in classifying species

were of great value to the English entomologist, as became clear throughout

the great work that he was putting together on the culicids of the world.

In just one year, Theobald finished the first two volumes and an atlas

with photographs and drawings, which were published by the British

Museum trustees in 1901. They contain descriptions of 289 species, of

which 114 were new to science. The descriptions were based on the collection

of Diptera put together by the British Museum, which at the time contained

around 5,000 specimens from all over the world. Theobald’s two volumes

were the first treatise ever written on blood sucking mosquitoes. The

enterprise, set in motion in 1899 by the British Government with the

establishment of a network of collaborators in their colonies and other

parts of the world to collect culicids, had made the British Museum the

home of collections of a greater or lesser magnitude. It was impossible to

analyze so much material. In 1903, the first supplementary volume (III)

of Theobald’s monograph came out, based on collections received after the

first two volumes had been published, totaling 4,200 specimens. In it,

Theobald described 88 species that were new to science. Four years later

(1907), the second supplementary volume was published (v.IV), which

described a further 73 new species. In its introduction, Ray Lankester

wrote that since 1903 the British Museum had received some 12,000

specimens, of which it had only been possible to examine about half. The

fifth supplementary volume would only come out in 1910. (Lankester, in

Theobald,1907, p.III-VI).

The correspondence between Theobald and Lutz, which went on until

February 1906, reveals their endeavors to describe and contrast the

different specimens captured by Lutz and collected by the Englishman

both among themselves and with previous descriptions. Their precise

observations and descriptions of the features of adult specimens – genitalia,

proboscis, antennae, palpi, occiput, prothoracic lobes, mesonotum,

scutellum, pleura, legs, claws, abdomen, wings, etc. – as well as

comparisons with species and genera that had already been determined

or were in the process of so being, meant they could establish both their

classification and any synonyms that existed. The letters often contained
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Anatomy of a typical Culex. I. Pr., proboscis; an., antennae; p., palpi; e., eyes; oc., occiput;; pro., prothoracic
lobes; mes., mesothorax; sc., scutellum; met., metathorax; 1st abd., first abdominal segment; abd., abdomen;
ovp., basal lobes of ?; H., haltere; fe., femur; t., tibia; mt., metatarsus; 1st ts., first tarsal ; Ts., tarsi; u., ungues.
II. Wing scales: a., of veins; b., of fringe; vs., median scales; ls., lateral scales; bs., border scales; fs.,  fringe
scales. III. Enlarged head of ?; Pr., proboscis; p., palpi; an., antennae; f., basal lobe of antenna; fr., frons; oc.,
occiput; c., clypeus; e., eyes; n., nape; v., vertex. IV. Male genitalia; bj., basal lobe; cl., clasper. V. Haltere
(H). THEOBALD (1901), p.6, fig.7.
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small sketches to show features that distinguished the mosquitoes in

question.

Parallel to these diligent efforts came the development of techniques

for collecting, observing and breeding insects in laboratories and for sending

such exceedingly fragile biological specimens across long distances.

Accidents were commonplace and it was often necessary to work on

dismembered or disfigured insects. In such cases, prior descriptions were

of great value.

Following an accident that happened to one of his first shipments, Lutz

took the measure, as of September 23, 1900, of wrapping his specimens in

tiny gelatin capsules so that Theobald could mount them as he wished

afterwards.

I think this way of packing will prove practical as nothing can get lost or
confused even if some parts should be broken of – which I think will only
happen if they are very roughly treated. They are easily slit with a pair of
small and sharp scissors and though it might be a little tedious work – I
think the insects could be got out safely. Inside of the paper in which each
species is packed you will find definition of the species. (BR. MN. Fundo
Adolpho Lutz, pasta 267, maço 1)

These Diptera were ultimately collected for their potential medical

significance. This was why it was important to understand their life cycles

and habits, especially their proximity to human habitations and their

attraction to blood. It was this, above all, that fed Lutz’s and Theobald’s

‘passion’, which went beyond the utilitarian significance of the research.

A cursory reading of the relationship between the two professionals might

lead one to suppose that it was as one-sided and one-way as the economic

ties between their respective countries: “raw material” exported by Lutz

was converted into knowledge “manufactured” by the British entomologist.

As a matter of fact, Theobald did initially hold the upper hand in the

relationship because of the position he held, the ease with which he could

carry out his work and the access he had to specialized literature and

material collected from all over the globe. Yet Lutz had his local collectors

and one very important advantage: he could observe the insects in their

natural habitat and handle them while they were alive. The specialist-

collector relationship initially proposed from the British side soon changed.

Lutz himself described and classified his own materials and before long

was corresponding with Theobald on an equal footing.
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Differentiated ways of alighting by members of the genera Anopheles (1 and 3 – A. rossii) and Culex (2 – C.
fatigans). THEOBALD (1901), p.59, fig. 22.
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While Theobald often reclassified the species that his Brazilian colleague

sent him ready described and named, he did also frequently adopt the

new categories Lutz established and make use of the generic names he

put forward. He was always answering questions sent by Lutz, since he

had the broader geographical picture of the problem, which gave him an

advantageous viewpoint for that essentially systematic, i.e. comparative,

work. But Lutz held “pieces” that were missing from that huge puzzle

being put together by Theobald and could determine his species based on

a richer set of phenomena: while he may have lacked books and collections

for the comparative morphological analysis of the features of adult males

and females, Lutz nonetheless had the chance to compare colors, movement

patterns, habitats, the characteristics of the larvae and how they altered

up to the adult stage and even any predatory or peaceful co-habitation

between species.

Theobald’s scheme for classifying different genera was mainly based

on the structure and coloring of the scales on the insect’s head, thorax,

abdomen and wings, rather than on the size of the palpus, which was a

feature used by those who had worked on this family before. If these

features were to be analyzed, the specimens he received had to be stored

in perfect condition. In the introduction to the first volume of his monograph

(p.vi) Theobald noted,

in the investigation of the numerous species sent I have been considerably
hampered by the absence of spirit specimens … It is very difficult to
make preparations of the ungues, head, etc., from dried insects, and the
former are most important in regard to specific distinctions. Specimens
are best despatched in tubes, in forty per cent alcohol, great care being
taken that the numbers correspond with the mounted insects. The same
applies to the larvae and pupae, scarcely any of which have been received
from aborad.

Adolpho Lutz noted down a description of each specimen on the paper

in which he wrapped it, while he included short or more lengthy

observations on the habits of the adult and larval phases of the adult

specimens sent to Theobald on both this paper and in “additional notes”.

He put a number on the back of the label of the specimens he sent ready

mounted. Many of them came from larvae collected by Lutz in different

places. In this case, he provided information on the geographic location of

these swamps, wells, rivers, plants or recipients and whether they were
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Venation of Culex. c., costal vein; s.c., sub-costal; 1st to 6th, first to sixth longitudinal veins; a, a’, and a”,
incrassations (a’ called by  Austen the 6th vein, a” the 8th); y., supernumerary cross-vein; A., costal cell; B.,
sub-costal cell; C., marginal cell; D., first sub-marginal cell; E., second sub-marginal cell; F., first posterior cell;
G., second posterior cell; J., third posterior cell; K., anal cell; H., first basal cell; I., second basal cell; L.,
auxiliary; M., spurious cell (Theobald, 1901, p.18, fig.13).

associated to human presence or not; he described and compared pupae

and larvae; he analyzed the ‘cannibalism’ of some, like the Psorophora

ciliata, which had “all the habits of carnivorous animals attacking others

of even the same size and hiding itself while preying on others;” he

registered whether the mosquitoes collected (or bred in laboratories) bit

humans, dogs, birds, reptiles or other animals, whether they did this by

day, during twilight or at night, whether the bite was painful or went

unnoticed, and whether they drew blood, in this case emphasizing the

proximity or distance from human habitations. The acidity of the saliva

was even used in some cases to distinguish the specimens sent.

Lutz started to produce his own taxonomic categories with the help of

reference books that were initially very thin on the ground. In his first

letters, he quoted mainly Christian Rudolph Wilhelm Wiedemann (1770-

1840), who wrote Aussereuropäische zweiflügelige Insekten,29 Eugenio

Ficalbi (1858-1922), author of ‘Revisione delle Specie Europei della

Famiglia delle Zanzare’ (Boll. Soc. ent. ital., 1896) and George Michael

James Giles (1853-1916), a doctor for the Indian Medical Service, who in

1899 published a description of the species used by Ross in his investigations

into malaria, and in the following year wrote an influential manual entitled

A handbook of the gnats or mosquitoes giving the anatomy and life history

of the Culicidae (London, 1900).
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One of the first authors to compile all the

data on mosquitoes known until then, Giles

strongly believed in the need for a study to be

carried out of everything known on Diptera

so that the specimens collected could be

correctly classified, especially by those

collectors who traveled to remote places far

from cities with museums. Fearing the

difficulties he would encounter on his return

to India, he had decided to compile the existing

data and himself dissect the insects in order

to eliminate discrepancies or contradictions

between the observations made by different

authors. Giles examined the collections at the

British Museum and the Museum of Natural

History in Paris. For the description of

European Diptera, he based his work on

Ficalbi; for Australia, he used the work of

Skuse; and for Argentina, his source was

Lynch Arribálzaga. Giles also used Theobald

when referring to British Diptera, as well as

classics like those by Robineau Desvoidy,

Fabricius, Macquart, Meigen and Wiedmann.

When the first edition sold out in less than a

year, Giles published a revised, enlarged

version in 1902, in which he made great use

of Theobald’s monograph, which had come out

one year before. Meanwhile, in his 1905

volume (p.2), Theobald underlined the

importance of the work by his compatriot,

owing, among other reasons, to his having

demonstrated the state of disarray that studies

into Culicidae were in at the beginning of that

century.30

In their descriptions of wings, Theobald and

Lutz adopted the terminology used by Skuse

in his Monograph of the Culicidae of New

René Antoine Ferchault de Réaumur
(1683-1757), Johann Christian
Fabricius (1745-1808) and Johann
Wilhelm Meigen (1764-1845), classic
authors of entomology. HOWARD
(1930), plate 15.
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South Wales, “which is by far the simplest, and serves for the purposes of

identification perfectly,” (Theobald, 1901, p.vi).

Eugenio Ficalbi was also an important source of information to Lutz.

Born on March 10, 1858, in the port town of Piombino, in Livorno, Italy, he

graduated in medicine from the University of Siena (1883) and in natural

science from the Reale Instituto di Studi Superiori in Florence (1889).

Between 1883 and 1888, he worked as an assistant to Sebastiano Richiardi

(1834-1904) in the zoology and comparative anatomy departments at the

University of Pisa. For a time he was a ship’s doctor, after which time he

became professor of natural science at the Liceo-Ginnasio in Siena. He then

lectured in zoology, anatomy and comparative physiology at the Universities

of Sassari (1889), Cagliari (1890), Messina (1895) and Padua (1900). In

1905, he took over from Richiardi as Director of the Institute of Comparative

Anatomy and Zoology at the University of Pisa.

Not only did he study the anatomy of birds, snakes, apes and

amphibians, but he also investigated nematocera, specially the Culicidae

family. At his time, few people were involved in studying such insects in

Italy. His first contribution was Notizie preventive sulle zanzare italiane,

an eight-part work published in Bollettino della Società entomologica

Italiana between 1889 and 1896. In 1896, Revisione sistematica della

famiglia delle Culicidae europee (Florence: Ricci, 300p.) came out, which

was an investigation that required great classificatory accuracy, given

the plethora of repetitions, synonyms and confusions among the species

found in the literature. It contains a complete list of the species so far

described and the most up-to-date scientific knowledge on the subject. He

published another work on the group in Venti specie di zanzare Culicidae

italiane (Boll. Soc. entom. ital., v.31, p.46-234, 1899), his last contribution

to the classification and description of Italian species.

Ficalbi’s work was crucial to Giovanni Battista Grassi’s (1854-1925)

identification of the malaria transmitting mosquito. His monograph on

European culicids provided Grassi with a systematic scheme which he could

use to distinguish from among the various species in the group those that

were responsible for carrying the plasmodium to man.31

Félix Lynch Arribálzaga was also a very important reference for Adolpho

Lutz and Frederick Vincent Theobald. Born in Buenos Aires on April 3,

1854, he was one of the founding fathers of zoology in Argentina, together

with his brother, Enrique, two years his junior. Until he was fourteen,
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Félix had a German instructor and lived in a rural property owned by his

family in the Baradero district of Buenos Aires province, where he set off

on his first excursions to collect zoological material. When he was fifteen,

he moved with his family to the capital. After his father’s death in 1872,

he went to work at Banco de la Província and started an engineering

course, which he had to give up when civil war broke out in September

1874. He spent a few months in Paraguay.

It was at this time that he and his brother Enrique set about making

an entomology collection and became familiar with the work of Buffon,

Cuvier, Latreille, Blanchard, Girard and Lacordaire. In 1877, Félix Lynch

Arribálzaga took over the running of the Baradero farm and started to

take interest in mutilid wasps. He submitted an article on the subject –

the first publication on entomology by an Argentine – to the Academia

Argentina de Ciencias y Letras, of which he became a member in 1878. In

the same year he published some papers on dipterology in El naturalista

argentino, the country’s first journal on natural science, set up by his

brother Enrique and Eduardo Ladislao Holmberg (1852-1937). In the first

article, he described three new culicid species found in Buenos Aires; in

the following editions he studied the genus Anthrax and other bee flies

from Baradero, as well as the Empididae and Bibionidae families, which

were well represented in the region. He then turned his attention to

Coleoptera and Hymenoptera. In 1890, he returned to Diptera with two

texts on the family Mycetophilidae. In the following year, he published

“Dipterologia Argentina” in Revista del Museo de la Plata, an article that

would be much used by Adolpho Lutz. He also studied the families Syrphidae

(1891-1892) and Chironomidae (1892). His last publication on Diptera

was a monograph on the genus Sapromyza encountered in the USA (1893).

Lynch Arribálzaga died aged 40 on April 10, 1894. A short while before,

he donated his entomology collection to the Museu Nacional de História

Natural de Buenos Aires (Papavero, 1973, p.335-37).

His brother, Enrique Lynch Arribálzaga, carried out his first studies

into entomology in Resistencia (Chaco). His most important work was

“Asilides argentinos”, published between 1879 and 1883 in Anales de la

Sociedad Científica Argentina. He also published notes on the families

Calliphoridae and Muscidae (1879 and 1880) and a catalog on the Diptera

fauna of the Rio de la Plata (Plata river) (1882). He was a member of

Academia Nacional de Ciências de Córdoba and Academia Nacional de
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Cover page of the work published by Frederick Vincent Theobald in 1892. Biblioteca Central, Museu Nacional
da Universidade Federal do Rio de Janeiro.
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Ciencias Exactas, Físicas y Naturales de Buenos Aires, an honorary

member of the Sociedad Entomológica Argentina; a corresponding member

of Museo de la Plata; and a collaborator of Museo de Ciências Naturales

de Buenos Aires. He died in Resistencia on June 22, 1935 (Papavero, 1973,

p.337-9).

In a long letter to Theobald dated August 18, 1900, Lutz requested more

literature on Diptera, including the book the Englishman had published in

1892 on the subject: An account of the British Flies (Diptera). Keen to get

on with his work, he wrote: “Having received some literature on the matter,

I have been able to determine the species in my possession and to find out

what is likely to be new and shall give you a list of it in following.” His list

was headed by Megarhina, specimens of which he did not have. He had

seen one in Rio de Janeiro but had failed to capture it. Lutz then dealt with

Anopheles. He had found the three known species in people’s homes only

when these were near to their habitats. Lutz thought that albitarsis was

morphologically identical to argyrotarsis Rob. Desv. He had bred the latter

from its eggs, and now provided Theobald with interesting data on the length

of time it took to develop and start feeding on blood.

He had also bred an Aedes squamipennis from larvae collected from a

riverbank near São Paulo.

Three species of Uranotaenia – two previously described by Lynch

Arribálzaga and one new species – sucked blood and lived in wetland regions.

“They are all exceedingly pretty,” commented Lutz, before he set about

analyzing their similarities to and differences from Anopheles and Culex.

He went to pains to describe the large Psorophora ciliata larvae, which

hunted other Culicidae larvae, and commented on the habits of two

riverside mosquito species which he had sent to Theobald: Taeniorhynchus

taeniorhynchus and T. fasciolatus.

He then went on to investigate Culex. Lutz had regularly found C.

taeniatus in houses along the coast and in warmer inland areas, except

for São Paulo, as well as in the forest, alongside Ochlerotatus fasciatus,

Janthinosoma discrucians and another species of this group which he

considered identical to the Culex posticatus Wied. of Mexico.

“Our common day mosquito,” recorded Lutz, “is a Heteronycha A. L.

Arr. and, as I think, identical with C. aestuans ... It is the common house

mosquito biting only in the dark and only a long time after hatching.”

Lutz named another smaller type of Heteronycha, which was not very
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common and was only found in wetland regions, humilis. He described

the morphology of both species bred from larvae, neither of which

corresponded to [Heteronycha] dolosa, which, Lutz supposed, was identical

to aestuans, the name which should prevail. “What do you think of it?” he

had asked Theobald, before asking for “some specimens and also of Culex

flavipes which I have not been able to find here.”

Another species described by Lutz was Culex bigoti, which was found

in urban centers and in the hollow part of tree trunks amidst Heteronycha

larvae, on which it appeared to live. He drew attention to the similarities

between its larvae and those of the Psorophora ciliata, which he had seen

sucking the blood of a stork at nighttime.

In Lutz’s view, the other Culex that supposedly existed in Brazil must

be poorly preserved forms of C. bigoti. He was sure of this as far as C.

fulvus and C. costalis were concerned, and supposed that the same rationale

could be applied to C. toxorhynchus and C. taeniatus.

 “By far the greater number of specimens received have been those

found in and around the habitations of man,” wrote Theobald in the

introduction to the first volume of his monograph (p.vii):

There are probably still a great number of species to be found deep in
woods and forests, purely sylvan species, especially amongst the
Megarhinas, Sabethes, and Wyeomyias, and probably several new genera
will be found on searching such localities … Although these sylvian species
are not of so much importance economically, they are nevertheless of
interest and scientific value, and it is hoped collectors will avail themselves
of opportunities of procuring Culicidae in distant inland and uninhabited
parts of the various continents.

As we have seen, Adolpho Lutz’s investigations were underway that

would result in the 1903 publication of Waldmosquito und Waldmalaria

[Mosquitoes of the forest and forest malaria] in CentralBlatt für

Bakteriologie, Parasitenkunde und Infektionskrankheiten (v.33, n.4,

p.282-92). It is therefore no surprise that his focus was on the capture and

description of mosquitoes that lived in areas where that disease was

recurrent and which depended upon water-bearing plants. In a letter dated

August 18, 1900, he commented on the inclusion of the forest mosquitoes

sent to Theobald in the genus Aegritudines. Among the fauna existing

within bromeliads, “which seems to be the almost unique breeding place

for some and occasional for other species”, he had found two other

mosquitoes that were similar to the Culex for their features and to the
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Janthinosoma for their color. He also referred to a specimen that seemed

to correspond to Sabethes remipes (BR. MN. Fundo Adolpho Lutz, pasta

267, maço 1).

In the following months, he sent many other forest “forms”, “most of

them probably undescribed,” collected both in high altitudes and in forests

near rivers or the coast where bromeliads were abundant. He wrote on

September 23, 1900, that these mosquitoes had “a peculiar habit of as to

speak staying in the air ... looking very much like spiders. (They attack

men and dogs in daytime).”

One of the most important species described by Lutz was the one that is

still recognized as being the principal vector of “bromeliad malaria”, which

occurs as epidemics along the coast of São Paulo state, and endemically

from São Paulo down to Rio Grande do Sul state. Not only does this

mosquito, which Theobald baptized Anopheles lutzii (now A. cruzii),

transmit malaria to man, but it is also the only known natural vector of

simian malaria in the Americas (Consoli & Oliveira, 1994). According to

Adolpho Lutz, its larva

as a rule lives in bromelias as I suspected long ago because the imago is
found in woods on steep mountainsides where there is no other stagnant
water found. The larva and the nympha are brick red. – The imago stings
men and dogs eagerly at dusk – the weather being warm – and enters the
houses and sheds in the woods being responsible for several epidemics of
intermittent fever amongst railway workmen. In the shade it may sting
also on daytime. 32

In the same letter, Lutz described the main transmitter of malaria in

wetland regions, the Anopheles albitarsis, which

breeds principally in puddles produced by the inundation of certain rivers;
the larva, found generally in shallow places is brown or greenish, when
young blackish with white dorsal stripe. The imago may sting less than
24 hours after eclosion and establishes itself as house mosquito in swampy
regions ... It varies much according to age and other circumstances. I
found it in more than a dozen places near S. Paulo, Santos & Rio. It
stings at dusk and in the dark, sometimes also in daytime causing
considerable reaction (at least in my case).

As we have said, the first letter from Theobald to Lutz was dated April

28. Four months elapsed before he wrote his second letter, on August 25,

1900. The English entomologist hoped to finish the first volume of his

monograph the following November, for which he already had 150 species
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described in detail, with color plates. Any species named by Lutz would be

welcome and could still be included in the book. “Yes, your giant mosquito

is Culex bigotii,” added Theobald. “I make a note of the generic name you

suggest & have used it with acknowledgment,” (BR. MN. Fundo Adolpho

Lutz, pasta 267, maço 2).

He then wrote about the genera Panoplites, Aedeomyia and Wyeomyia

in which some species sent by the Brazilian could be included. The second

contained species quite different from the Aedes, the genus whose

description, made by Lynch Arribálzaga, could not be sustained, in

Theobald’s view. He also discussed the use of taeniorhynchus as a specific

name for the J. taeniorhynchus species of Lynch Arribálzaga (= Panoplites

brasiliensis by Theobald), since Wiedmann had used it for the Culex

taeniorhynchus (= Walker’s C. perturbans and not C. solicitans).

Theobald had no Urotaeniae specimens and asked Lutz if he would

lend him some in time for them to be described for the book. “I should like

to see your O. fasciatus and C. flavipes, I haven’t come across them – so

must give Lynch Arribálzaga’s description unless you can send me

specimens at once.”

On September 23, 1900, Lutz replied that he had never found the Culex

flavipes, “though it ought to exist here too, unless it be of foreign

importation.” He asked the British entomologist if Enrique Lynch

Arribálzaga, brother of Félix, was alive. He wished to correspond with

him to obtain more information on the mosquito. “I first took Culex aestuans

to be identical but afterwards found out that it is a Heteronycha.”

As the dialog between himself and Theobald intensified, Adolpho Lutz

decided to send him the rest of the Culicidae material he had collected in

São Paulo and Rio de Janeiro states, “in order to secure a homogeneous

description and classification.” He sent a total of 24 or 25 species, of which

seven were new and some others only existed in “one or two perhaps

inaccessible collections.” Most of the specimens sent were duplicates, but

some were firsts. Lutz would let Theobald keep them for as long as he

needed, or “altogether if – as I hope – I shall be able to replace them

during the summer, knowing now the habits of the imago and larvae; still

I might claim one or another of them again...”33

In exchange, he asked Theobald to send him everything he had

published on Culicidae until then, even, if possible, the proofs of the figures

and color plates that would be published in his monograph. He wanted to
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Life-history of Culex.  I. Larva (full grown; greatly enlarged). II. Pupa; d, enlarged respiratory siphon;
b, enlarged caudal fins. III. Ova of Culex: e, further enlarged ovum. THEOBALD (1901), p.26, fig.15.
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Larva and pupa of Corethra (greatly enlarged). a, larva; a1, enlarged lateral view of head; c and c1, “floats”; d,
tail; d1, enlarged lateral view; d2, still further enlarged ray of same; b, pupa; b1, tail fin; b2, air-tubes.
THEOBALD (1901), p.35, fig.18.
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include a list and short description of the region’s culicids with illustrations

in his report for the Instituto Bacteriológico. He also requested that his British

colleague send him 200 to 400 copies of the color plates and drawings of

Brazilian, South and Central American species that would probably be

encountered in Brazil. With this material, he intended to produce a small-

scale edition in Portuguese, which would not be for sale, but rather, with a

view to “awake an interest and help to complete the study of this group.”

Medical entomology is the order of the day

This was the beginning of the golden age of medical entomology,

characterized by a rich exchange between different disciplines that only

waned in the middle of the 20th century, some time after Lutz’s death

(October 6, 1940). If previously, when the Pasteur revolution had taken

off, it was first anthrax and then cholera and typhoid fever that served as

models for microbe hunters, now there were doctors involved in clinical

practice and bacteriology, as well as zoologists who studied other groups

of animals, veterinaries, botanists and even laypeople drawn to the study

of nature that organized themselves into a new network of players,

collaborating or competing in their quest for the winged transmitters of

diseases akin to malaria and yellow fever.

In the main, the study of disease transmitting mosquitoes had thus far

been carried out by doctors who had acquired the skills to deal with the

biology and systematics of these insects on the job, in haste, and not always

in the most appropriate of ways. One of their greatest hurdles was a dearth

of specific knowledge about this group of animals. According to Grove

(1990), when Manson asked the British Museum (Natural History) for a

bibliography on them in the 1880s, the closest thing they could supply

was a treatise on cockroaches.

Mirroring the most prolific, frenetic phase of the hunt for pathogenic

microbes in the 1880s and 1890s, the eagerness of the quest for potential

winged transmitters of diseases in the 1890s and 1900s meant that a great

deal of knowledge about culicids was amassed. At the same time, however,

huge confusions arose about how to identify and name the synonymous

species.

Throughout the 19th century, only 42 species were described from the

family Culicidae, established by Johann C. Fabricius in his Entomologica
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systematica (1794). In the first decade of

the 20th century alone, more than 200 new

species were found (Lane, 1953), mostly by

Theobald, Lutz and Daniel William

Coquillett, an American collaborator about

whom we will write more shortly. Other

entomologists produced monographs

concerning the fauna of given countries or

territories. Swiss zoologist Emílio Goeldi

(1859-1917), Director of the Museu Paraense

de História Natural e Etnografia [Pará

Museum of Natural History and Ethno-

Emílio Augusto Goeldi (1859-1917).
HOWARD (1930), plate 51.

graphy] in Belém, another member of the international scientific network

that Lutz was part of, wrote much on mosquitoes in the Amazon region,

especially Os mosquitos no Pará [The mosquitoes in Pará] of 1905 (Sanjad,

2003, p.85-111). Robert Newstead and Harold Howard Shearme Wolferstan

Thomas also studied The mosquitoes of the Amazon Region (1910). Other

monographs of note were by E. Porter Felt (Mosquitoes or Culicidae of

New York State, 1904), Brèthes (Insectos de Tucumán, 1905), Graham

(Notes on some Jamaica Culicidae, 1905), Autrán (Los mosquitos argentinos,

1907) and Aitken (Notes on the mosquitoes of British Guiana, 1908).

This qualitative leap in the combined knowledge of these and other

pioneers in medical entomology was accompanied by

a great deal of confusion as to what taxonomy should

be employed, given the number of synonyms

resulting from descriptions based on features later

considered to be of secondary importance. “Virtual

anarchy reined in the generic and suprageneric

concepts,” wrote entomologist John Lane in 1955

(1955, p.35); “some taxonomic stability for Culicidae

was only achieved much later.”34

Adolpho Lutz’s first systematic observations were

only published in 1901, and even then as an annex

to an article by Emílio Ribas, Director of the Serviço

Sanitário de São Paulo (the state’s sanitation service),

entitled ‘O mosquito como agente da propagação da

febre amarela’ [The mosquito as an agent for the

Stegomyia fasciata Fabricius.
THEOBALD (1901),
plate 13, figure 49.
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propagation of yellow fever]. Lutz’s contribution covered two species

normally found in human habitations, Culex taeniatus and Culex fasciatus,

which had at the end of that year been included by Theobald in the genus

Stegomya, as Stegomya fasciata35 Even though there were claims that this

was the only transmitter of yellow fever, Lutz maintained, in 1903, that

forest mosquitoes could also transmit the still unknown germ of the disease,

a hypothesis that Fred Soper (1933) and his team at the Rockefeller

Foundation confirmed in Brazil in 1932.36

On publishing “Waldomosquitos und Waldmalaria” (1903), Adolpho

Lutz soon became the central figure for all the country’s doctors, biologists

and laypeople interested in this budding field of research. His biographers

give much emphasis to a doctoral thesis he supervised that broke new

ground in the history of medical entomology in Brazil.

Its author, Celestino Bourroul, was born in São Paulo on November

13, 1880, the year in which Lutz returned to Brazil after obtaining his

doctor’s certificate from Switzerland. Bourroul attended his primary and

secondary school in São Paulo city and Itu, São Paulo state. Having chosen

to follow in the footsteps of his father, Paulo Bourroul, he studied medicine

at the Faculdade de Salvador in 1899, in the absence of any medical schools

in his state. The Rio de Janeiro faculty had greater academic renown, but

many of São Paulo’s elite eschewed it because of the deadly outbreaks of

yellow fever and smallpox that assailed the capital city.

It was undoubtedly his acquaintance with Lutz’s work that drew the

talented medical student to entomological research: he started his collection

on the island of Itaparica, and bred mosquitoes whose habitats were the

water that collected in bromeliads. He described seven species, one of which

he discovered. A devout catholic, Bourroul named it Megarhinus mariae,

“in thankful homage to the Virgin Mary.”37  The sources we have consulted

do not provide any information to show exactly how the relationship

between the student and the Director of the Instituto Bacteriológico de

São Paulo came about, but at the Museu Nacional do Rio de Janeiro, in

the Fundo Adolpho Lutz (Divisão Diptera, pasta Culicidae), there are texts

by Borroul with comments by Lutz, who annexed a long paper of his own

entitled “Synopse e systhematisação dos mosquitos do Brasil” [Synopsis

and systematization of the mosquitoes of Brazil] to the student’s thesis,

published in 1904 at a modest printer’s in Bahia. The paper’s eight parts
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Next to Adolpho Lutz, his sister Maria Elisabeth Lutz Warnstorff (in black dress, who went by the name of
Isabel) and her two daughters (in light-colored blouses): Paula Elisabeth and, above her, her younger sister
Gertrude. To the left, also in black, Matilde, another sister of Adolpho. Photograph likely taken in the early
twentieth century during a visit to Rio de Janeiro. It may have been in 1902, when Lutz came to pick up Aedes
aegypti for the experiments he was then to conduct in São Paulo, in an attempt to show that yellow fever was
transmitted by mosquitoes; it may also have been taken in 1908, when Lutz returned to the federal capital to
organize the Instituto Bacteriológico’s display at Brazil’s National Exhibit, commemorating the centennial of the
opening of Brazilian ports to friendly nations, held in the neighborhood of Urca. Margareta Luce Collection.

Side view of the Instituto Bacteriológico de São Paulo; in the
background, one of the buildings of the Isolation Hospital. In Algumas
Instalações do Serviço Sanitário de São Paulo (São Paulo: Vanorden
& Co., 1905), Museu Emílio Ribas Collection.

Celestino Bourroul in 1904, at the
time of his graduation. DONATO,
2002, p.31.
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form unnumbered sections starting after page 33 of Bourroul’s thesis. They

seem to be a summary of the systematization he had been engaged in,

using the material he and his collectors in Brazil had gathered, as well as

his intercourse with Theobald. 38

It covered: a) four genera from the family Culicidae; b) a catalog of

Brazilian and South American culicids; c) Euculicidae: a key for determining

the genera found in Brazil; e) a key for determining the genera of the

sub-family Culicinae observed in Brazil; f) a key for determining the species

Euculicidae found in Brazil (except Culicinae); g) a key for determining

the species in the sub-family Culicinae; h) four of the species found in

Bahia, Alagoas, Pernambuco, Paraíba, Ceará and Manaus states.

The new grouping of families and genera used by Lutz was adopted in

its entirety in Volume 4 (supplement) of Theobald’s monograph, who

considered it “based on excellent ground” (1907, p.15). Lutz’s choice of

characters to separate the family Culicidae into two large groups was based

on whether they had a perforating or non-perforating proboscis. In the

group with a perforating proboscis, he made a further subdivision, this

time based on whether the larva had or did not have a siphon, and from

then on split them up into subfamilies and genera. As we shall see later,

Theobald considered this general classification by far the best yet proposed.

Mosquitos do Brasil was conferred top marks in Bahia, and Bourroul

was granted his academic laurels and a trip to Europe (Donato, p.30).  In

1904, back in São Paulo, while he waited for the award to materialize,

which took some time, he almost took up a job offer made by the Italian

community, which was organizing its Società di Beneficienza. It would

have its own hospital, named Umberto I, which was due to be opened on

January 1, 1905. Bourroul’s name even appeared in the list of its staff

alongside the names of other doctors, including another important

collaborator of Adolpho Lutz’s, Alfonse Splendore, about whom we wrote in

the first book of the present volume of the Complete Works of Adolpho Lutz.39

About Celestino Bourroul’s career thenceforth, which branched away

from entomology, a field in which he had made such a promising start,

there is one other interesting fact. In 1913, he took over as substitute professor

at the recently opened Faculdade de Medicina de São Paulo [São Paulo

Medical Faculty], lecturing in Physics and Natural History, the full professor

being parasitologist Émile Brumpt. In the following year, Brumpt returned

to his native France and Bourroul took over as professor of Parasitology.
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From microbes to mosquitoes:
the establishment of medical
entomology in Brazil

Edgard de Cerqueira Falcão tells us

that for many years, the names of Bourroul

and Lutz were key points of reference for

many researchers, including Oswaldo

Cruz, Carlos Chagas and Arthur Neiva.

Before we speak of them, however, we will

turn our attention to the person who had

the closest professional ties with Lutz:

Francisco Fajardo. Their friendship was

forged at the beginning of the 1890s

during the battle waged against the

epidemics that afflicted the urban

populations in the south-east of the

country. It was enhanced further by their

mutual interest in malaria and, thus, in

haematophagous insects. Fajardo, who

was also a member of the network set up

Leão de Aquino portrays Fajardo with these
words: “An unmistakable character, a true,
old-fashioned nobleman, there was nothing
common about him. Naturally elegant, of
medium height, he had a handsome broad
forehead, very lively, expressive eyes,
dark black hair, and a long moustache a la
Kaiser, as was the fashion back then. His
skin was pale, yet healthy looking. His
distinguished demeanor, his unhurried
manner of speech, simple and correct,
inspired fondness and respect right from the
first glance.” Revista Medica Municipal,
1945, p.167.

by the British Museum, collected many blood sucking insects in Rio de

Janeiro for Lutz. Later, Arthur Neiva (1941, p.viii) recalled that his picture

was one of the few that Lutz kept in the room he later had at Manguinhos.

A contemporary of Celestino Bourroul’s, Fajardo went to the Faculdade

de Medicina do Rio de Janeiro [Rio de Janeiro Medical Faculty] in 1882,

gaining his doctorate in November 1888 with a thesis on O hipnotismo

[Hypnotism]. He soon became known as an excellent clinician, and in

1892 took over as assistant professor in clinical propedeutics, the full

professor being Francisco de Castro.40 He resigned in 1901 (BM, March 8,

1901). He also lectured at Universidade Popular Livre, where “his luminous

lectures were heard religiously by an exceptional audience,” (Aquino, Jul.-

Dec. 1945, p.167). One of these was written up and published as Moléstias

tropicais [Tropical Diseases] (1902).

Throughout these years, he published many different works that bear

witness to his interest in bacteriology and laboratory research, including

Diagnóstico e prognóstico das moléstias internas pelo exame químico,
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microscópico e bacteriológico junto do doente [Diagnosis and prognosis of

internal diseases using chemical, microscopic and bacteriologic examinations

of patients] (1895).41 He also published studies on malaria, cholera, yellow

fever, beriberi, cattle tick fever and fowl spirillosis in Brazilian periodicals

and the prestigious Centralblatt für Bakteriologie, Parasitekunde und

Infektionskrankheiten. In April 1893, he was elected a full member – one

of its youngest – of Academia Nacional de Medicina [National Academy of

Medicine], with a memoir on “The malaria microbe”. His interest in tropical

diseases, writes Leão de Aquino (Jul.-Dec. 1945, p.170-1), made Fajardo

“the only point to which all attention turned when the Brazilian parliament

considered setting up a new discipline in Brazil’s medical faculties.”42

As supervisor of Carlos Chagas’s thesis on malaria at Faculdade de

Medicina do Rio de Janeiro, Fajardo collected together the papers he had

written on the subject with the intention of publishing them in book form.

In a letter to Adolpho Lutz dated January 12, 1904, he wrote, “I would be

most grateful if you would send me any notes from your studies, even if

they include figures, etc.”.43

In that year, he was one of a delegation sent to the 2nd Congresso

Médico Latino-Americano [Latin American Medical Congress] held in

Buenos Aires.44 In 1906, Fajardo gave a talk at the 15th International

Medical Congress in Lisbon about the success of the yellow fever campaign

in Rio de Janeiro. This was his last mission concerning microbiology and

tropical medicine, which had been established under the leadership of the

youngest member of the group, Oswaldo Cruz. Ironically, Fajardo was

later the victim of a tragedy caused by the first, most significant fruit of

this enterprise: the anti-plague serum produced at Manguinhos (he

suffered a fatal anaphylatic reaction when he tested it on himself).45

Francisco Fajardo, Oswaldo Cruz and some other young bacteriologists

from Rio de Janeiro first met Adolpho Lutz during the outbreaks of cholera

in the south-east of Brazil from 1893 to 1895. They provide very interesting

information which helps one gauge the importance that bacteriology was

gaining in the realm of public health. In the view of the doctors working

in the light of the new paradigm, bacteriology dissipated any doubts raised

by clinical diagnoses and helped hygienists take more precise measures

on specific links in the chain of infection and contagion, making their

counter attacks against the epidemics more efficient. But the diagnoses

and reports produced by Adolpho Lutz, in São Paulo, and the group of
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young scientists who were starting to make a name for themselves in Rio

de Janeiro46, based on laboratory evidence beyond the reach of most

clinicians and hygienists at the time, served to heighten rather than silence

the dissenting voices that tended to be raised when the matter to hand

was epidemics. The conflicts in which they featured fueled aggressions

already present during the consolidation of the First, essentially oligarchic,

Republic, which was compounded by the Naval Revolt (Revolta da Armada

– September 1893 to March 1894), the Federalist Revolution (Revolução

Federalista – 1893-1895), the Canudos Uprising (June 1896 to October

1897) and the assassination of the Minister for War, Marshall Carlos

Machado Bittencourt (November 5, 1897).

In the heat of the battles waged throughout these tumultuous years,

those professionals with the skill and ambition to strengthen the relative

standing of microbiology and medical zoology made their names, testing

the weight and limits of their know-how, developing their individual

ambitions and collective projects, and making use of more solid foundations

in the exercise of research as a professional career.

The fifth cholera pandemic in the 19th century (1881-96) reached Brazil

at the height of its trade and migration links with Europe, America and

the East. In August 1893, deadly bouts of diarrhea broke out in the

Hospedaria dos Imigrantes de São Paulo [São Paulo Immigrants Hostel].

Adolpho Lutz, Director of the bacteriology laboratory that had recently

been created in that state, confirmed the presence of the comma bacillus

in the patients’ feces. His diagnosis was contested by local clinicians, who

judged the cases to be no more than dysentery, food poisoning or other

non-contagious ailments. Lutz sent cultures to the Institute for Tropical

Medicine in Hamburg, where William Phillips Dunbar (1863-1922)

confirmed that it was cholera.

Francisco de Castro, chief of the federal sanitation agency, the Diretoria

Sanitária, which was established in December 1892,47 decided to replicate

the tests in Rio de Janeiro. He assigned Francisco Fajardo to the task,

together with Dr. Eduardo Chapot Prévost, who was professor in histology

at the Faculdade de Medicina and Dr. Virgílio Ottoni, who worked in the

same department.

The outbreak in São Paulo was defeated in October. In that same year

(1893), the Diretoria Sanitária was replaced by the Instituto Sanitário

Federal [Federal Sanitation Institute].48 Based at number 64, Rua do
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Passeio, it had a similar mission to that of the institution headed by Lutz

in São Paulo.49 Francisco Fajardo was appointed chief of the bacteriology

laboratory at the Rio de Janeiro institute, whose Director General was

still Francisco de Castro (BM, 1.1-8.1-8.2.1895).

In November 1894, alarming news of outbreaks of cholera in the

Paraíba valley started to be reported. The region was at the heart of the

country’s most important economic activity: coffee. The government

immediately dispatched Fajardo and the secretary of the Instituto Sanitário

Federal, Azevedo Sodré to the area. In Cruzeiro, they crossed paths with

Adolpho Lutz, who was carrying out an identical study with the help of

Silva Pinto, Director of São Paulo’s sanitation service [Serviço Sanitário].

Working together for the first time, Lutz and Fajardo set about trying to

identify the presence of the comma bacillus discovered by Koch in 1883 in

the patients’ feces.

The doctors from Rio returned home in the early hours of November

25. At 5.30 am on that same day, Chapot Prévost was awoken by an

exhausted Fajardo, who was anxious to deliver him the material that he

had collected from the Paraíba valley (BM, December 1, 1894, May 15,

1895). “The problem is extremely interesting,” he told him. “There are a

lot of unanswered questions, despite the autopsies performed by myself

and by Lutz, who is precisely the man we supposed him to be, a veritable

sage.” Prévost immediately set about inoculating agar plates, flasks and

test tubes with the material collected. At 11 o’clock on the same morning,

Virgílio Ottoni and Oswaldo Gonçalves Cruz arrived (BM, August 22,

1895). It was in the laboratories they had in their own homes that they

carried out the all-important tests of microbial science, which could

legitimize steps that would challenge the interests of some powerful players

and shatter the daily lives of many.

The correspondence between Francisco Fajardo and his “friend and

master” Adolpho Lutz, which began on April 26, 1895,50 covered many

other medical and sanitation problems: ancylostomiasis, leprosy, beriberi,

amebic dysentery, tuberculosis, as well as yellow fever, an overriding

problem at the turn of the century for the Director of the Instituto

Bacteriológico de São Paulo, and malaria, the object of common interest

and investigation by both Fajardo and Lutz. Their letters sometimes

discussed patients that Farjado attended in his office,51 or books, materials

and techniques they used in their respective studies – methods for
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preparing brains, intestines, blood and other fluids and organs, guinea

pigs, pencils for writing on glass, anatomic parts, culture tubes, even a

typewriter.52

In a letter dated July 23, 1897, Fajardo informed Lutz that when he

had examined the blood of a diseased cow, he had encountered the parasite

of Texas fever, “according to the prints of the Centralblatt that you showed

me in the south, as well as the works by Laveran and Blanchard and by

Smith and Kilborne.” Keen to have his more experienced colleague’s

opinion, Fajardo had sent him a preparation in which “Endoglobular

Diplococcus” (BR. MN. Fundo Adolpho Lutz, pasta 212, maço 2) were

clearly visible. His reference to the “south” was a trip they had taken to

Montevideo to attend a talk at which Giuseppe Sanarelli had announced

he had discovered the putative yellow fever causing microbe, the icteroid

bacillus.53 On July 28, Fajardo had also requested the notes that Lutz had

taken on the experiments performed by the Italian bacteriologist in their

presence (BR. MN. Fundo Adolpho Lutz, pasta 168, maço 5).

In a letter dated March 4, 1900, he commented on the “fine malaria

preparation” he had received from Lutz.

I have practiced much the Ziemann method, which many take to be the
same as Romanovsky’s, applying it to malaria with the intention of
exploiting it entirely and definitively for beriberi; but I have never obtained
such a fine preparation: the preparation you have sent me is a model of
coloration. ... This work that you have done on (malaria) should be
publicized.”54

On November 20, undoubtedly in reference to the investigation

underway into forest malaria, he asked, “why do you not send your

important work to Laveran, together with a few mosquito species? He would

very much appreciate it and indeed hopes so.”55

Fajardo had been to Paris that year (letter of October 29, 1900). He

had taken with him a preparation made by Lutz from a “pernicious attack”

and had shown it to Laveran, who

appreciated it greatly. He authorized me to tell you that he is willing to
correspond with you and that he will accept the mosquitoes that I told
him you collect and study them; he is in contact with everybody. Have
you tested a new method that he published for the coloration of haematozoa?
I saw some fine studies by Ross with him. (BR. MN. Fundo Adolpho Lutz,
pasta 180)
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At the beginning of 1901, Francisco Fajardo went in search of Anopheles

for Lutz.56 Some of the mosquitoes he collected in Rio de Janeiro were

included in batches sent to Theobald, who would publish the first volume

of his weighty monograph at the end of that year.

Also in 1901, Contribuição para o estudo dos culicídios do Rio de

Janeiro [Contribution to the study of culicids in Rio de Janeiro] was

published by Oswaldo Gonçalvez Cruz, who was then the Technical

Director at the Instituto Soroterápico Federal do Rio de Janeiro

[Manguinhos Institute], and Director of bacteriology and pathological

anatomy at Policlínica Geral do Rio de Janeiro hospital. He had studied

the mosquitoes from some malaria infested areas near the capital: Jardim

Botanico, a yet distant ‘suburb’, which the tram lines had just linked to

the urban zone (Oswaldo Cruz lived at number 9, Rua Jardim Botânico);

and Sarapuí,57a parish in the Baixada Fluminense area that bordered on

the Central do Brasil railroad. In these places, he had found a species of

Anopheles unlike any of those described by Giles in A handbook of the

gnats or mosquitoes (1900).58 His Anopheles sp. ? had features that differed

from the three species set out in this book: Anopheles albimanus Wied.,

Anopheles albitarisis Lynch Arribálzaga and Anopheles argyrotarsis

Desv.59

“We would not presume to declare that the species ... is new,” stated

Oswaldo Cruz at the end of the work published in 1901. “Nonetheless, in

the absence of any pronouncement on the subject by the elders, we propose

that the mosquito be given the provisional ... name of Anopheles lutzii, in

homage to the wise man who so skillfully runs the Instituto Bacteriológico

de S. Paulo” (p.15)

In a letter written on November 30 of the same year,60 Adolpho Lutz

commented on the article written by Oswaldo Cruz about the new

Anopheles. He thanked him for the intended tribute, but explained that

the name A. lutzii has already been taken by Theobald, who called one of
the two new species I sent him from here some time ago by that name.
The other was called A. albimanus and I fear it may be identical to the
species discovered by my colleague; if you would send me a specimen I
could be more certain. I know that it is found near the capital city. I have
it from half a dozen places.

“Gonçalves Cruz” had started corresponding with him at the same time

as Fajardo; one month earlier, to be exact. The first letter to “wise master
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sr. dr. Lutz” is dated March 11, 1895. Lutz had himself been to Rio de

Janeiro. On the day he returned to São Paulo, the young doctor and

bacteriologist quickly wrote him these deferential lines:

When I reached home I encountered one of my family members sick and
this was why I was unable personally, as was my duty, to bid you farewell,
thank you for the honorable visit with which you distinguished me and
declare my acknowledgement of the wise teachings you have so kindly
conveyed to me. (BR. MN. Fundo Adolpho Lutz, pasta 213, maço 1)

The correspondence between Fajardo and Lutz shows how the

collaboration between the São Paulo bacteriologist and the Rio group grew

apace after the cholera episode. We highlight here a pair of letters that

demonstrate how the epithet of ‘master’ attributed to Lutz was no mere

courtesy. In a letter of August 1, 1895,61 Fajardo referred, among other

things, to the dispatch of the “Davidson” acquired in a bookshop in the

capital and requested by Lutz. It was most likely Hygiene & diseases of

warm climates, a weighty tome (1016 pages) edited by Andrew Davidson

and published in Edinburgh and London in 1893 (Young J. Pentland). On

May 27 of that year, in a second letter to Lutz, Oswaldo Cruz commented,

I have just received Davidson’s work and will immediately set about the
part that was designated to me, i.e. Malta fever and dengue fever. If
possible, I would very much like to take on the study into yaws (p.511),
for which I request your authorization, should the colleague given this
task agree to pass it on to me.62 [italics added]

Born on August 5, 1872 in São Luís do Paraitinga, São Paulo state,

Owaldo Gonçalvez Cruz moved to Rio in 1877, aged five. His father, who

was a doctor, set up house with his family in Gávea, near the Botanic

Gardens. There, Dr. Bento Gonçalves Cruz built up his clientele, which

included textile factory workers attracted to the region for employment.

In 1886, aged just 14, his son applied to the Faculdade de Medicina. In

May 1890, he became assistant to Rocha Faria at the Instituto Nacional

de Higiene [National Institute of Hygiene], formerly the Laboratório de

Higiene da Faculdade [Faculty Laboratory of Hygiene] (1883), which was

then included as part of the recently created Inspetoria Geral de Higiene

[General Inspectorate of Hygiene]. He worked there with Barros Barreto,

Henrique Tanner de Abreu and Francisco Fajardo until he graduated in

medicine in 1892, with a thesis on A veiculação microbiana pelas águas

[The transmission of microbes through waters].
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Letter from Oswaldo Cruz to Adolpho Lutz, dated March 11, 1895. BR. MN. Fundo Adolpho Lutz, pasta 213, maço 1.
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That year, his father died, just months after being appointed Inspector

General for Hygiene. In January 1893, Oswaldo Cruz married Emilia da

Fonseca, daughter of a rich Portuguese trader. They were to have six

children. The need to provide for his growing family led him to take over

Dr. Bento Cruz’s medical practice in Gávea. In August 1894, he met there

a colleague who would open important professional doors for him and who

would later be his biographer: Dr. Salles Guerra. Just a few days after

this, Oswaldo Cruz’s daughter fell ill, she just a few months old and he

just 22. When Guerra was called to examine her, (1940, p.25) he noted

that in a large room on the ground floor there was an “fully fitted analysis

and research laboratory, far too well equipped, I thought, for the likely

number of exams that such a young professional could have ... My

unspoken surprise did not escape Oswaldo Cruz, who quickly explained,

‘it was a present from my father-in-law, a wedding gift’.”63

 Salles Guerra, who was head of the internal diseases service at

Policlínica Geral do Rio de Janeiro, suggested inviting him to organize a

laboratory to take care of diagnoses from his area and from Silva Araújo

clinic, which specialized in syphilis. Together with Werneck Machado and

Alfredo Porto, they would form the “group of five Germanians”, thus named

for their attempts to learn German, the language in which the most

advanced medical texts of the time were written.

When Oswaldo Cruz joined the group made up of Chapot Prévost,

Francisco Fajardo and Benedito Ottoni to provide technical support for the

Instituto Sanitário Federal, he was introduced as a person already known

for his publications on bacteriology (BM, August 22, 1895, p.255), having

published “Contribuição para o estudo de microbiologia tropical” [Contribution

to the study of tropical microbiology] (1894), among other works.64

The Protozoa that Lutz and Fajardo had been studying were also among

Oswaldo Cruz’s objects of interest. In the letter to which we have already

alluded of May 27, 1895, Oswaldo Cruz informed Lutz that he had been

examining the blood of birds, “though without any findings as far as

Haematozoa are concerned.” Having ascertained the presence of Lasch’s

Amoeba coli65 in a case of dysentery, he sent Lutz the drawing of its

movements. “In another case of the same ailment I did not manage to see

the aforementioned protozoan.”

On September 1895, Adolpho Lutz was officially instated as Director of

the Instituto Bacteriológico de São Paulo, having been performing the
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task as an interim since 1893. Five days later, Oswaldo Cruz sent him his

congratulations and, maintaining his formal tone, submitted a preparation

of blood collected from a patient suffering from a serious case of anemia

for his “valued appreciation”. He explained the technique he had used to

fix and color the material.

At some points (especially where I marked with dye), red blood cells can
be seen with the protoplasm full of granulations lying in irregular
positions, which makes some of them look like the form of the malaria
haematozoan. Are these mere deformations of the red blood cells? Is this a
fault in the technique? Might this be a haematozoan? I keenly await your
verdict. (September 23, 1895)66

Two months later (November 26, 1895), he sent him the culture of a

chromogenous microorganism that he had isolated “in the bulbous part of

the leg of a hen affected with a kind of circinate herpes which I have been

unable to diagnose since I cannot find a description that fits it in any of

the microbiology books I possess.” And attached, he gave details of the

biological features he had managed to ascertain (BR. MN. Fundo Adolpho

Lutz, pasta 213, maço 1).

The extant correspondence in the Adolpho Lutz Fund at the Museu

Nacional [National Museum] contains a gap of a few years that roughly

corresponds to the period during which Oswaldo Cruz, with the help of his

father-in-law, traveled to France for specialized studies at the Pasteur

Institute. In describing this period, which ran from 1896 to 1899, Guerra

(op. cit., p.31-42) portrays a man who was very apprehensive about the

dramatic events that unfolded during the Prudente de Morais government.

The unrest caused in the capital by the ‘Jacobins’, supporters of his

predecessor, Marshall Floriano Peixoto. The attempted assassination of

the President on November 5, 1897, when the authorities were celebrating

the extermination of the sertanejos that had led the Canudos uprising.

The violent repression of the Florianists in Rio and other towns upon the

death of Minister for War, Marshall Carlos Machado de Bitencourt, which

resulted from a dagger blow dealt by Private Marcelino Bispo de Melo.

Salles Guerra also describes at length the Dreyfus issue which, in 1898,

split France into two hostile camps. “It was a yeast that fermented the

souls, just like the revolt among us,” wrote Oswaldo Cruz. “I know of entire

families split up because they held different opinions on the subject.” When

Duclaux, Director of the Pasteur Institute, started chairing public meetings
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at which France’s scientific elite voiced their support for Dreyfus, he

commented that “science has condescended to descend from its high pedestal

and boldly enter the fighting ring.”

Oswaldo Cruz kept up with discussions in Brazil about yellow fever.

The serum presented by Sanarelli did not stand up to the experiments

carried out by Lutz in 1898, but the icteroid bacillus was confirmed in São

Paulo, in Rio, in Argentina, Mexico, the USA and Cuba. “When will be rid

ourselves of this pest?” he exclaimed. “It is our shirt of Nessus. It is like

some indelible stain that degrades and humiliates us.”

In Paris, he was deep in his studies of hygiene, microbiology, histology

and biological chemistry. He attended the Félix Guyon urology service

and the Paris toxicology laboratory, where he learnt the very latest in

modern forensics with Ogier and Vibert. 67

Oswaldo Cruz frequented the Pasteur Institute during the boom years

of discoveries of pathogenic microorganisms, when there were apparently

limitless prospects not only for vaccines, but also for the prevention of

infectious diseases and for serum therapy with curative ends. A new

technology had recently been developed for tetanus and diphtheria by

Emil von Behring, Shibasaburo Kitasato and Émile Roux, and was

presented by the latter at the 8th International Congress on Hygiene and

Demography held in Budapest in September 1894. In July 1898, Oswaldo

Cruz wrote the Brazilian doctors an instructive report on the section of

therapeutic serums from the Pasteur Institute, which operated in Garches,

a town near Versailles (BM, 8.8.1898, p.266). In another article, he

introduced the laboratory that diagnosed infectious/contagious diseases

in Paris (BM, 15.7.1899, p.258-62).

On his return to Rio de Janeiro in 1899, he set up a genitourinary

disease clinic and a clinical analysis laboratory – the city’s first – in

Travessa de São Francisco, which is now Rua Ramalho Ortigão. The

Policlínica laboratory, however, was not to be finished: the equipment

he had brought from Paris did not fit into the dilapidated building where

it was housed.

In the same year, bubonic plague reached Brazil. International trade

and the flows of migrants had carried it all over the globe, from China and

Indochina (1893-94) to South Africa, Portugal, the west coast of the USA

(San Francisco) and even to Paraguay (1899). Followers of Pasteur pursued

it in its wake, achieving sensational breakthroughs. In 1894, Alexander
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Yersin successfully identified the bacillus of the plague in Hong Kong,

and before the end of the year he, Calmette and Borrel had developed a

serum for the disease in Paris. In 1898, Paul-Louis Simond was sent to

India to administer it and there he confirmed the hypothesis that it was

fleas that transmitted the disease from rat to rat and from rat to man. At

the same time, Waldemar Mordekhai Haffkine (1860-1930) carried out

promising experiments in Indian prisons and barracks using an anti-plague

vaccine. In Porto (Portugal), in 1899, Albert Calmette (1863-1993) and

Alexandre Salimbeni were perfecting a technique for preparing a curative

serum when the plague finally found its way to Brazil on steamboats that

set off from that very town (Sournia & Ruffie, 1986; Delaunay, 1962;

Mollaret & Brossolet, 1993).

Suspicions were first raised when a large number of rats suddenly died

in Santos. On October 9, Vital Brazil moved into the quarantine hospital

to inspect what was going on first hand; Adolpho Lutz was soon to follow

suit. On October 18, when the state government placed the port under

strict quarantine, the disgruntled local traders and doctors decided to bring

in Eduardo Chapot Prévost from Rio de Janeiro in the hope that he would

oppose the opinion reached by the Instituto Bacteriológico de São Paulo.

The ruse backfired. On October 22, Oswaldo Cruz reached Santos on the

invitation of the Chamber of Commerce and on commission by the federal

government. Five days later, he telegraphed to the Minister for Justice,

saying that he had “completed the pasteurian cycle for the diagnosis of

the pathogenic microbial species. The clinical, epidemiological and

bacteriological criteria all lead to the categorical conclusion that the

prevailing ailment is indeed the bubonic plague,” (Revista Medica de S.

Paulo, 1900, p.231).

Given the difficulty encountered in obtaining Yersin’s serum or

Haffkine’s vaccine, the São Paulo government took the urgent measure of

setting up a laboratory to have them made. Adolpho Lutz, Vital Brazil

and Oswaldo Cruz chose the place and drew up the list of materials needed.

Established in Butantan farm under the directorship of Vital Brazil, the

additional premises of the Instituto Bacteriológico opened their doors at

the end of 1900, soon after the serum therapy laboratory in Rio, which

was created on the orders of the then mayor, Cesário Alvim, in Manguinhos

farm. Its running was handed down to Baron Pedro Afonso, the owner of

the Instituto Vacínico Municipal [Municipal Vaccine Institute], where the
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smallpox vaccine was produced and administered. Oswaldo Cruz was put

in charge of the technical directorship. While the farm was being converted,

the new mayor Antônio Coelho Rodrigues sent a request to the Minister

for Justice and Domestic Affairs, Epitácio Pessoa, asking for the laboratory

to be transferred to federal ownership, since the local authority would

have to set up a new lab at the Santa Cruz slaughterhouse to fight

symptomatic anthrax, which Chapot Prévost had identified in cattle

slaughtered for consumption by the local population. On October 30, 1900,

the Instituto Soroterápico Federal [Federal Serum Therapy Institute] sent

the Diretoria Geral de Saúde Pública [General Department for Public

Health] the first hundred bottles of plague vaccine prepared by Oswaldo

Cruz, his former university classmate Henrique Figueiredo de Vasconcellos,

and students Antônio Cardoso Fontes and Ezequiel Dias. The differences

of opinion with Pedro Afonso soon became untenable and when the latter

was dismissed on December 9, 1902, Oswaldo Cruz was appointed Director

of the institute.

Mosquitoes and yellow fever

As we have seen, it was while he was still Technical Director that

Oswaldo Cruz published his work on the potentially new Anopheles species

which he named after Adolpho Lutz. Excursions to places with outbreaks

of malaria were carried out by the Manguinhos staff. In a letter to Oswaldo

Cruz dated October 19, 1901, written on his return from a study trip to

Berlin, Henrique da Rocha Lima, who would join the institute in 1903,

alluded to the “photographs of our trip to Sarapuhy, which decorate my

room.” Vasconcellos, Fontes, Ezequiel and even architect Luiz de Morais

had taken part in the trip, the latter having been hired to design the

monumental buildings which would house the Instituto Oswaldo Cruz

[Oswaldo Cruz Institute].68

By now, the correspondence between Oswaldo Cruz and Adolpho Lutz

had cast off the formal tone that permeated their first letters. More mature,

Oswaldo Cruz had many technical questions to discuss with his elder,

especially on serums and vaccines. His queries concerning medical

entomology gained crucial importance as of 1901, now because of yellow

fever, which had become the order of the day on the public health agenda

in Brazil and other nations. “The great work by the British Museum on
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the mosquitoes from all over the world should have come out last month. I

await it every day,” wrote Adolpho Lutz on November 30.69 In the same

letter, he advised that

It would be a good idea to wait for this founding work before publishing
anything on the subject. I myself have given them all my material on
mosquitoes, 27 species (of which one third are new), but I gather there are
still many others from the Amazon. The total number of species known
around the world will reach more or less two hundred, of which some
thirty will be Anopheles. In South America there must be at least 4
Anopheles. A. albitarsis and argyritarsis are identical and their territory
runs from the Caribbean to River Plate, as is the case with many Culex
(including taeniatus and fatigans).
Apart from Culicidae, I have gathered nearly 60 other species of blood
sucking Diptera, such as tabanids, black fly, sand fly, mangrove
mosquitoes, etc. Using the literature at my disposal I have managed to
classify two thirds of them. I would be most grateful for any contribution,
especially observations that vary much from one place to another. Small
species like mangrove mosquitoes, sand flies and black flies are still the
subject of little study, but there are few common species. 70

On January 6, 1902, Oswaldo Cruz informed Lutz that he had already

ordered Theobald’s book and promised he would soon send him well

preserved specimens of the mosquito he had described. He had become

greatly interested to know that he had found filaria in some animals.

 If you might let me know what animals these were and if you still have
some of these I would be most grateful, since I have a student at the
institute who will write a thesis on the transmission of filaria by mosquitoes.
We have managed to ascertain the formation of the flagella in the protozoan
of the pigeon and managed to dye them using Laveran’s process.

The first volume of A Monograph of the Culicidae contained

complimentary references to Adolpho Lutz. In the very first paragraph of

the introduction written on September 1, 1901, Theobald thanked the

“great help” he had received “in the way of collections and information

from South America through the kindness of dr. Lutz and Senhor Moreira.

To Professor Howard I am similarly indebted.” Later, he added, “Dr. Lutz

has sent me the whole of his collection and many valuable critical notes

regarding them. Although one lot was destroyed in transit, the collection

has proved of great help to me,” (p.v-vi).

Hailed as a great expert in Culicidae from South America, Lutz put his

expertise entirely at the service of the serious public health issue that had

a grip on the continent at the time.
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At this point, it is worth reviewing a few facts set out in the previous

book of the current volume of Lutz’s Complete Works. In 1900, experiments

were carried out in Cuba which turned the tides in the history of yellow

fever. The United States army had occupied the former Spanish colony in

February 1898, and when it became clear that they lacked the means to

deal with the disease they were forced to admit the correctness of the theory

put forward by Cuban doctor Carlos Juan Finlay almost two decades before

(1880-1). One factor that contributed to this was the meeting on that

Caribbean island of the American doctors, whose primary concern was to

identify the real ‘bacillus’ of yellow fever, with the British, who were

investigating the contentious issue of the biological vectors of diseases. In

June 1900, Walter Myers and Herbert. E. Durham, from the recently

established Liverpool School of Tropical Medicine, set off on an expedition

to Brazil to investigate yellow fever. The meeting in Havana with the

delegation headed by Walter Reed was a stop off on their journey to Pará

state in Brazil. The doctors from Liverpool were working on a general-

purpose hypothesis – the transmission of yellow fever by a host insect –,

which gained further ground with the information they gathered in Cuba

(Durham & Myers, 1900).71

While Carrol and Agramonte spent their time refuting Sanarelli’s

bacillus, which had been confirmed by doctors at the Marine Hospital

Service, Lazear started doing experiments on mosquitoes supplied by Finlay

in August 1900. In September he died after accidentally being bitten.

Walter Reed then hurriedly wrote “The Etiology of Yellow Fever: A

Preliminary Note”, which he presented the following month at the 28th

meeting of the American Public Health Association in Indianapolis. And

he himself took on the task of providing corroboration of Lazear’s work

through a series of experiments designed to prove that the mosquito was

the intermediate host of the yellow fever “parasite”, that the air did not

transmit the disease, and that fomites were not contagious. Next, the

American commission resumed their experiments to find the etiological

agent, but now came up against resistance to the use of human guinea

pigs.72

The findings were presented at the 3rd Pan-American Congress held

in Havana in February 1901, at the same time that William Gorgas started

a campaign to fight the mosquito vector in that city, which had been

identified as the Culex fasciatus. As of January 1901, the sanitation



336 ADOLPHO LUTZ — OBRA COMPLETA Vol. 2 — Livro 3

commissions working in São Paulo state added

measures to combat this mosquito to the set of tasks

designed to eliminate both the contagion and

infection of yellow fever.

At the end of that year, Adolpho Lutz and Emílio

Ribas, the Directors of the Instituto Bacteriológico

and the Serviço Sanitário de São Paulo,

respectively, received authorization from the São

Paulo state governor, Francisco de Paula Rodrigues

Alves, to reproduce in São Paulo the experiments

carried out in Cuba. The aim was to counteract the

reactions to what was being called the ‘Havana

theory’ voiced by doctors that supported the

Sanarelli bacillus and other microbes. Before they

began, Lutz traveled to Rio de Janeiro once more

to obtain mosquitoes and infect them with mild

cases of yellow fever. (He stayed at number 36,

Rua Mariz e Barros, Tijuca district, where there

was a college run by his sisters).

On November 3, 1901, Emile Marchoux (1862-

1943) and Paul-Louis Simond (1858-1947), from

the Pasteur Institute in Paris, arrived in the capital

of Brazil to check the facts that had recently been

postulated by Walter Reed and his team. Three

weeks later, a third member of the French medical

mission arrived, Alexandre Salimbeni (1867-1942).

The French government was greatly interested in

applying the new prevention strategy in its colonies,

especially Senegal, which would eliminate the need

for the devastating quarantines that were imposed

on merchant ships.

On November 19,73 Adolpho Lutz asked Oswaldo

Cruz for information as soon as he had had the

chance to talk to the members of the French mission.

And he added: “I will probably go to Rio in the next

three months at which time it will be a great pleasure

to meet you.” The following day (November 20,

Walter Reed (1851-1902),
Aristides Agramonte Simoni
(1868-1931), William Jesse
Lazear (1866-1900) and James
Carrol (1854-1907). HOWARD
(1930), plate 45.
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1901), the Technical Director at the Instituto Soroterápico Federal replied

that he had already spent some time with Simond and Marchoux.

They intend to stay here some time, so they have taken a house in
Petrópolis, where they will stay. They have not yet started to study yellow
fever because there has not been material. They said that apart from
studying yellow fever, they would like: Dr. Simond to study the haematozoa
of animals, having made deserved reference to your latest work on the
haematozoa of ophidia. Dr. Marchoux also intends to carry out some studies
on malaria, and on mosquitoes.
They added that they will definitely go to S. Paulo and that it will be their
greatest pleasure to meet in person the friend they have come to know
well through his published works. This journey, however, will take place
during the winter months, or so said Dr. Marchoux.74

Lutz then wrote to Oswaldo Cruz (November 30, 1901), telling him

that in view of the information received, he had decided to postpone his

trip to Rio de Janeiro.75 He would visit the capital city only in mid 1902. In

a letter to Emílio Ribas dated June 25, he complained of the rains, the

heat and the time he wasted on trams covering great distances to reach

Hospital São Sebastião, in Caju district, for instance, where he was

monitoring three patients, “from whom I have obtained some mosquitoes

that have fed on blood.” The yellow fever epidemic that had begun in

December 1901 was still striking people down and “serious cases” were

still being brought in. Lutz was breeding Stegomyia fasciata in the

laboratory of the Diretoria Geral de Saúde Pública.76 It was there that his

helper Carlos Meyer was to send specimens taken from the breeding

collection at the Instituto Bacteriológico de São Paulo. “We greatly need

more mosquitoes,” wrote Lutz, who was going to visit Manguinhos

accompanied by Oswaldo Cruz that very day.

In August he returned to Rio and on the 30th he gave vent to his

frustration. “Recently, the weather has been cool, the mosquitoes are thin

on the ground and I have not found one single Stegomyia ... I cannot do

anything else of use here and it would be easier to come back when the

first cases of the new season arise, which are expected about one month

hence.” And he requested of Ribas, “If you want me to lend any mosquitoes

to the French or for me to stay longer, please send me a telegram very

early on Monday morning.”

In a third letter to the Director of the Serviço Sanitário de São Paulo77

on November 18, 1902, Lutz commented that “the epidemic is in decline,

but there are still cases.” The mosquitoes that he had managed to infect
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were alive and well and the bacteriologist from São Paulo referred to them

in such a way that revealed his hope for their imminent use: “the 4 from

the first case will be ready in a few days; the patient has already got

better from a complete, yet not serious, characteristic attack. We have some

from 2 other cases of which one is mild and the other is fatal, and I have

them separated.”

In the Instituto Bacteriológico, Lutz had started the controlled

reproduction of the Stegomyia fasciata captured in Rio de Janeiro from

the larva phase on, feeding them on substances other than blood so as to

prevent any untoward infection. On November 28, specimens were sent

to Meyer, who was in São Simão, where a new outbreak of yellow fever

had been identified. His mission was to infect more mosquitoes, making

them suck the blood of patients who had recently been admitted to the

quarantine hospital in that town, which was 730 km from São Paulo

(capital) along a railroad. Received at the Instituto Bacteriológico on

December 2, they were kept on honey and dates for a further twelve days,

which was the shortest period considered necessary for them to become

infectious. Three more days were added to allow for the lower temperature

than that which prevailed in Havana when Reed was there.

In the previous book of the Complete Works of Adolpho Lutz we described

in detail the experiments carried out in the Hospital de Isolamento de São

Paulo [São Paulo quarantine hospital]. The first set, designed to prove

that Stegomyia transmitted yellow fever, involved five sessions, between

15 December 1902 and 20 January 1903. The preference for volunteers

already ‘acclimatized’ and for mild cases for infecting the mosquitoes, as

well as the lengthening of the period for maturing the germ in their

organism, was in line with the proposal of inducing mild infections in the

human volunteers. There was no known treatment for yellow fever and

the death of anybody involved would have been disastrous.

The second set of experiments – 11 sessions that ran from April 20 to

May 10, 1903 – aimed to demonstrate the “contagion of yellow fever or not

by clothing worn by patients”. In it, three Italians were kept in isolation

inside the Hospital de Isolamento de São Paulo in a room protected by a

mosquito screen and full of clothing and objects that had been dirtied with

the urine, vomit and feces of yellow fever patients. They suffered this

sentence without showing any sign of the disease, which was the desired

result.
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The doctors in charge of publishing the findings were categorical in

their final report:78

The experiments carried out by the Americans in Havana and ours ...
demonstrate that it is only within the mosquito’s organism that the
yellow fever germ finds the conditions it needs to reproduce.
It has been definitively shown ... that one mosquito – Stegomyia fasciata
– may carry yellow fever great distances and transmit it from a person
suffering from the disease to a healthy individual. The experiment done
here in São Paulo eliminates any objection forever. We do not have here
the disruptive competition of climatic or ecological agencies, as there
are in many afflicted places, to distort the conclusions. The fine
experiments done by the American doctors in Havana ... failed to put an
end to all the controversies, simply because that highly populated city is
in a place where the fever has been endemic for more than one century.
It was objected that the experimental cases observed there could not
constitute absolute proof, since the individuals could have contracted
the infection by some other means than the mosquitoes. In São Paulo,
this objection would be no more than a case of scientific malpractice.
(cited Lemos, 1954, p.73, 75-7)

In the view of Nuno de Andrade (1902), Director General of Public

Health, Finlay’s discovery merely added a new angle to the prevention of

yellow fever. His defenders linked all the aspects of the problem to man

and mosquito. “I must confess that the theory that no germ exists in the

external environment bothers me greatly,” he declared. The non-

identification of the microbe left the Havana theory open to worrying doubt.

Andrade considered transmission by Stegomyia fasciata to be a proven

fact, but the prevention consequences seemed random to him, and the

war against the mosquito in Cuba a mere “finishing off” of the measures

that the military authorities had taken before.

This was at the core of the confrontation staged at the 5th Congresso

Brasileiro de Medicina e Cirurgia [Brazilian Congress on Medicine and

Surgery] held in Rio de Janeiro in mid 1903. The “exclusivists”, led by

Oswaldo Cruz, who stood by Finlay, did everything in their power to

obtain the support of medical bodies for the new strategy to the exclusion

of the old, thereby coming up against tough opposition from the

“unconvinced”.

The truth of the matter is that the jury was still out on the conclusions

drawn by the Reed commission, which were being checked by other

commissions in places where yellow fever had an equally longstanding

grip. The Public Health and Marine Hospital Service, set up on July 1,
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1902, had sent doctors Herman B. Parker, George E. Beyer and Oliver L.

Pothier to Vera Cruz, Mexico.79 Meanwhile, the research carried out in

Pará, Brazil, by the Liverpool doctors drew initial conclusions that

contradicted those drawn by Reed (Gouveia, O Brazil-Medico, 1.6.1901,

p.208-10). In an article published in The Lancet at the beginning of 1901,

the English team had dismissed the possibility of Protozoa being agents of

yellow fever, and only found bacilli in the organs of dead yellow fever

patients. Not only did it not fit with bacterial diseases, but the transmission

by mosquito did not seem to be consistent with certain of the

“endemiological” features observed in Pará.

A German mission also came to Brazil, organized by the

Seemannkrankenhauses [Sailors Hospital] and the Intitutes für Schiffs-

und Tropenkrakheiten [Institute of Maritime and Tropical Diseases], both

in Hamburg, a port town whose traders had had strong ties with the

country for some time. For almost five months (February 10 to July 4,

1904), Dr. Hans Erich Moritz Otto and Dr. Rudolf Otto Neumann visited

a number of Brazilian cities, especially Rio de Janeiro.

They met Marchoux, Simond and Salimbeni, who were already there.

Throughout their stay in the Brazilian capital, the French and Germans

had the opportunity to see close up the biological and social effects on the

city, which served as the first open-air laboratory for testing a campaign

based on the culicid theory under conditions which were not military

occupation and with no prior public health measures which might muddy

the waters (actually, the concomitant urban reform threw up countless

difficulties for the campaign brought to a close by Oswaldo Cruz).

Cleaning up the Brazilian capital

As soon as Francisco de Paula Rodrigues Alves was elected president of

the Brazilian Republic on November 15, 1902, he published his Manifesto

to the Nation, in which he considered the healthy living conditions of Rio

de Janeiro one of the most pressing concerns:

“The capital of the Republic cannot continue to be identified as a place

where it is hard to live, when it has more than enough factors to make it

the most outstanding center for attracting labor, activities and capital in

this part of the world,” (Brazilian Chamber of Deputies. Parliamentary

Documents, 1978, p.303-7; Franco, 1973).
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“Pereira Passos, Paulo de Frontin and Lauro
Muller: the three main assistants in the
modernization of Rio de Janeiro under the
Rodrigues Alves administration.” Cartoon
published in O Malho on July 16, 1904, in the
Arquivo Geral da Cidade do Rio de Janeiro,
2002, p.54.

Charles Louis
Napoleon (1808-73),
Napoleon III as of 1852:
symbol of the
bourgeois emperor,
with a passion for
public works. Baron
Georges-Eugène
Haussmann (1809-91),
mayor of Sena from
1853 to 1870. Source:
www.upf.edu/
materials/fhuma/
portal_geos/tag/img/
img_temes016
napoleonhaussmann.jpg
(accessed on March
16, 2006).

São Paulo had recently been

modernized during his term as the

state’s governor (1900-1902), and it was

with his support that public health

policies in that state came to be based

on Finlay’s theory. Rodrigues Alves

chose a team of first rate engineers to

carry out the urban reforms that had

been proposed by hygienists for Rio de

Janeiro. The engineer who was appoin-

ted mayor, Francisco Pereira Passos,

had been present during one of the most

delicate phases of the reform carried out

in Paris by Georges Eugène Haussmann

(1853-1870), during the government of

Napoleon III (Chiavari, 1985; Duby,

1983; Benchimol, 1992). He took over

as mayor of the capital on December

30, 1902, with the city council suspended so that he could legislate by

means of decrees and carry out credit operations at his will. While he and

the Brazilian government were remodeling the city’s physical structure,

he pushed through a great deal of restrictive legislation to get rid of “old

habits” incompatible with the ideal of civilization that the ruling classes so

revered (Benchimol, 1992).
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A British firm, C. H. Walker, which had built the Buenos Aires docks,

was hired by the government to carry out the civil works at the Rio de

Janeiro port. Concluded only in 1911, the contract was worth £4.5 million

and mobilized around two thousand workers. In order to straighten the

crooked coastline, the bustling maritime district had to be demolished and

its numerous coves landfilled with the rubble amassed from the flattening

of one of the city’s hills. Electricity was introduced to supply the port’s

machinery and other spheres of urban life.

Avenida Central was the backbone of the urban development designed

to turn Rio de Janeiro into a metropolis akin to Paris. When the avenue

was opened on September 7, 1904 on top of the debris of hundreds of

demolished buildings, the press announced the winners of an international

competition for building facades, which had been put on to ensure that

the architecture in that part of town would be unmatched (Santos, 1966,

p.139; Museu Nacional De Belas Artes, 1982). Around 1910, the ‘monu-

mental’ buildings were ready, including the Teatro Municipal [Municipal

Theater], modeled on the imposing Théâtre de l’Opera in Paris.

Laying the cornerstone on Central Avenue, on March 8, 1904. Among those present were Francisco de Paula
Rodrigues Alves, president of the Republic; the engineer Paulo de Frontin; and the mayor of Rio de Janeiro,
Pereira Passos. The avenue was inaugurated and opened to the public on November 15, 1905. Collection
AGCRJ, cited in MENDONÇA (2004), p.43.
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Central Avenue, now Rio Branco Avenue, in 1906. In the left foreground, the Palácio Monroe, designed and
built by the engineer Francisco Marcelino de Souza Aguiar. Winner of international awards, the building housed
the Ministry of Roads, the Chamber of Deputies, the Federal Senate, and, after the capital was transferred to
Brasilia, the Armed Forces General Staff. To the right, behind the Palácio Monroe, is the Convento da Ajuda, a
convent built by brigadier José Fernandes Alpoim in the eighteenth century and razed in 1911. Farther back,
buildings under construction, including the Teatro Municipal (left) and the Biblioteca Nacional (right). Collection of
the Arquivo Geral da Cidade do Rio de Janeiro, image used in MENDONÇA (2004), p.45.

Parallel to this, in the faraway farm of Manguinhos, Oswaldo Cruz

was building a palace to rival any on Avenida Central, and one which still

catches the eye on the route into Rio. Aware of how important the

appearance of a building could be to the collective imagination at the time,

he used it to give greater authority to the research institute he set up,

taking the Pasteur Institute in Paris as his model (Stepan, 1976; Benchimol,

1990).

The campaigns waged by Oswaldo Cruz and the
Manguinhos Institute

Oswaldo Cruz took over the Diretoria Geral de Saúde Pública [General

Directorship of Public Health] (DGSP) with the intention of fighting three

diseases: yellow fever, smallpox and bubonic plague. In April 1903, he

presented the Minister for Justice the plan for the campaign against

Stegomyia fasciata. The idea was to prevent the contamination of
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mosquitoes by yellow fever patients, the infection of people by contaminated

mosquitoes and the sporadic cases that assured the continuation of the

disease between epidemics (Franco, 1969; Benchimol, 1999). As for

smallpox, the answer was to vaccinate the population. Bubonic plague

would be stopped by the extermination of rats and the use of the serum

and vaccine made at Manguinhos.

The change of course and mentality in Oswaldo Cruz’s management

can be seen in his choice of a small number of diseases and emphasis on

the vectors of yellow fever and bubonic plague and on the vaccine, a ‘needle’

pointing towards the flanks of smallpox. These pointers provided clarity to

the actions taken by the brigades of the DGSP in the midst of the flurry of

“embellishments” to Rio de Janeiro. The masses took the vaccine, the plague

was curbed, yellow fever vanished from Rio de Janeiro, but only for a

time.

Before Oswaldo Cruz was appointed, Pereira Passos had intensified

sanitation policies designed for households. The service was incorporated

into the Diretoria Geral de Saúde Pública and converted into the Serviço

de Profilaxia Específica da Febre Amarela [Yellow Fever Prevention

Service]. The city was split into ten health districts, whose personnel were

in charge of receiving notification of people taken ill, administer serums

and vaccines, fine and sue landlords and detect pockets of epidemics. The

maps and statistics sector provided detailed information for the mosquito

extermination squads, who were sent out onto the streets, neutralizing

stored water that contained mosquito larvae. Another section used sulfur

and pyrethrum to purge houses, covering them with huge cotton cloths, to

kill Stegomyia in their winged stage. The most wealthy patients were

isolated (from the mosquitoes) in their own homes while the poorer were

sent to the quarantine hospitals in Caju (Rio) and Jurujuba (Niterói).

The victims of the plague, smallpox and other contagious diseases were

taken with their belongings to disinfection centers before being isolated in

the same hospitals.

The smallpox vaccine had been made mandatory in laws drawn up

in the 19th century that had not been passed for political, technical

and cultural reasons (Chalhoub, 1996, p.161-2; Fernandes, 1999). When

the bill that would reinstate the obligation to take the smallpox vaccine

was presented again to Congress, opposition against “General Mata-

mosquitos” [General Mosquito killer] and “Bota-abaixo” increased.80 On



    345ADOLPHO LUTZ E A ENTOMOLOGIA MÉDICA NO BRASIL

Drawing by J. Carlos, representing Oswaldo Cruz in the form of a mosquito, mounted on a syringe, in an
allusion to the smallpox vaccine. With one eye on Cuba, the Brazilian scientist was a proponent of Carlos Juan
Finlay’s “Havana theory” on the transmission of yellow fever by Stegomyia fasciata (later called Aedes
aegypti). Cartoon published in the magazine Tagarela in 1903.

November 5, the Liga Contra a Vacinação Obrigatória [League against

Mandatory Vaccination] was set up. The law making the vaccine

mandatory had already been passed (October 31, 1904), and when on

November 9 the newspapers published an outline of the decree that
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would regulate that “Code of Torture”, the city witnessed a popular uprising

against the vaccine [Revolta da Vacina] that lasted more than a week

(Sevcenko, 1984; Chalhoub, 1996, Carvalho, 1987). The population would

pay a heavy price: not only were they brutally repressed, but in 1908 Rio

de Janeiro would suffer the most deadly smallpox epidemic ever, which

reaped almost 6,400 lives.

On taking over the DGSP, Oswaldo Cruz proposed in Congress that

the Instituto Soroterápico Federal be turned into “an institute for the study

of tropical infectious diseases, along the lines of the Pasteur Institute in

Paris.” (Benchimol, 1990, p.26). His proposal was defeated, but this did

not stop him from providing Manguinhos with the technical wherewithal

and material means for it to rapidly surpass its original mandate.

The basic team comprised the Director, two Service Chiefs and two

student assistants. The institute was sought out by doctoral students who

could not find at Medical School what they needed to carry out their studies

into microorganisms and their hosts. The influx of students grew during

the public health campaigns.

The working environment there, distant from the urban zone, was a

far cry from the argumentative environment in which the demolitions

were taking place. The researchers had to meet the needs of public health,

but also they had freedom of choice as far as their objects of study were

concerned. Oswaldo Cruz wanted the members of his “kindergarten of

science” (his own expression), all less than 30 years of age, to gain enough

self confidence to develop their own original work.81

In his reports to the Ministry for Justice and Domestic Affairs, he

defended the expansion of the institute’s activities, which were to grow

along three separate lines. Indeed, the production of biological products,

research and teaching – core topics also peculiar to the Pasteur Institute

in Paris – are still the cornerstones of the great complex that is today

Fundação Oswaldo Cruz [Oswaldo Cruz Foundation]. Human, animal,

and to a lesser extent plant diseases made up part of investigations that

put the institution in contact with different “clients” and research

communities, reinforcing the pillars of society that supported it. The

pushing back of frontiers also had a geopolitical connotation, as it did for

the European institutes that operated in their African and Asian colonies.

Increasingly often, scientists from Manguinhos would set of for Brazil’s

sertão region to study and fight diseases, especially malaria. In putting
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their expertise at the service of railroads, hydroelectric power plants,

farming or prospecting projects, they would come up against different

problems from those encountered in urban centers. They had the chance

to study little-known or unknown pathologies, and to collect biological

material that greatly expanded the institute’s biological collections and

the horizons of tropical medicine in Brazil.

At Manguinhos, there were no clear lines drawn between the routines

for research, teaching and biological product manufacture. In 1906, for

instance, Figueiredo de Vasconcelos was in charge of preparing the serum

and vaccine for the plague, working together with Ezequiel Dias. He

prepared mallein and studied glanders and the transmission of fowl

spirillosis by bugs. Henrique da Rocha Lima had recently arrived from

Germany. Not only did he study the pathological anatomy of yellow fever,

but he also put together a specialization course, which included lessons on

bacteriology, parasitology, pathological anatomy and pathological histology.

Henrique Aragão carried out diagnoses of the plague, prepared an anti-

streptococcus serum and studied equine piroplasmosis. Cardoso Fontes was

responsible for preserving microbe cultures and for preparing tuberculin

cultures (for treating humans and diagnosing cattle). Alcides Godoy

prepared the serums for diphtheria and tetanus and prepared doses of the

plague serum. At this time, he was on his way towards obtaining the first

“sensational” discovery made at Manguinhos: a vaccine for symptomatic

anthrax, otherwise known as blackleg, an epizootic disease that struck

down between 40% and 80% of the calves in different parts of Brazil.

Other veterinary products would be developed later (Aragão, 1950;

Benchimol, 1990). Between 1907 and 1918, the institute’s industrial

portfolio grew from 11 to 26 products, most of which were supplied free of

charge to hospitals and sanitation agencies. Apart from the economic

advantages to the State, Ezequiel Dias (1918, p.47) would later highlight

the “moral” victory that the almost total replacement of imported serums

and vaccines represented (Benchimol, 1990).

As we have seen, Manguinhos was set up with a view to importing

certain techniques and tackling a very specific public health crisis. The

first phase of its development was sustained by the germ theory and allied

medical technologies, but the institution acquired excellence and came to

stand apart in the world scientific scene for its studies into native parasitic

diseases, which were ‘tropical’, it should be added, in more ways than one.



348 ADOLPHO LUTZ — OBRA COMPLETA Vol. 2 — Livro 3

The term refers not only to the field of learning and research whose

inception we have described, but also to geopolitical and ideological

dimensions akin to those that imbued the relationships between European

powers and their colonies. Manguinhos was recognized as a tropical

medicine institution thanks to its scientific achievements, as well as its

location in a part of the planet still considered lesser than the centers of

civilization. This was a concept widely accepted by the ruling classes not

only in colonizing countries but also in Brazil. And it was in a similar light

that the scientists from Manguinhos viewed the inland regions which would

be the source of the new discoveries into tropical diseases, the word “tropical”

here denoting a relationship between the coastal and inland regions that

was as imbalanced as Brazil’s relationship with Paris and other European

capitals. But one must still bear in mind that Oswaldo Cruz, Adolpho Lutz

and their ‘disciples’ were driven by a nationalist ideal that bore them towards

an endeavor – which was ultimately successful, as we shall see – to re-

adjust this relationship and engage in dialogue (or rivalry) as equals with

Europe’s scientific elite.

Tropical medicine differed slightly from Pasteurian medicine in that

the issues it sought to elucidate required disciplines and tools that varied

somewhat from those deployed in classic research programs designed by

microbe (and vaccine) hunters. The topics close to the heart of tropical

medicine were the transmission mechanisms of diseases by arthropods, a

category that covers the classes of insects and arachnids and the life cycles

of parasites in the environment and in the organisms of successive

vertebrate or invertebrate hosts. The study of these issues required an

understanding of the rules used to classify different species of microorganism

– at the time, mainly Protozoa – and their hosts, as well as their habitats,

geographical distribution and relationships with the environments of

proven or hypothetical disease transmitters (mainly mosquitoes); the

distribution, occurrence and clinical, anatomical and pathological

characteristics of the human and animal diseases that were proven or

hypothetically related to microorganisms and their haematophagous

vectors. For such a program to be concluded, sights had to be set on

entomology, parasitology (especially protozoology), as well as natural

history, botany, ecology and epidemiology (Worboys, 1996, p.181-207;

Benchimol & Sá, 2005, p.43-457; Caponi, 2003).
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A new generation of versatile professionals: doctors,
bacteriologists, sanitationists and entomologists

One of the areas that received the most investments during the founding

years of the Manguinhos Institute was entomology, which was the headed

by Oswaldo Cruz himself, alongside Arthur Neiva and Carlos Chagas.

According to the breakdown of activities we have for 1906, Neiva

systematized mosquitoes and carried out experiments using

spectrophotometry, while Chagas studied the life and habits of malaria

transmitters.

Carlos Chagas first contacted the institute in 1902 via Francisco Fajardo,

in whose laboratory at Santa Casa de Misericórdia hospital he had gained

his first experience of studies into the haematology and parasite of malaria.

He attended Manguinhos until March 1903, when he finished his thesis

entitled “Estudos hematológicos no impaludismo” [Haematological studies

into malaria].82 On June 15, Oswaldo Cruz hired him to work at the institute,

but Chagas preferred medical practice, and in March 1904 was appointed

to work at the Jurujuba quarantine hospital in Niterói, supplementing

his pay check with proceeds from private clinical work. In the following

year, Cândido Gaffrée asked the Director General of Public Health to

recommend a doctor capable of preventing malaria in Itatinga, where the

work being carried out by Companhia Docas de Santos to build a

hydroelectric dam was at a virtual standstill because of the disease. Oswaldo

Cruz put Chagas on the case.83

As soon as the transmission of malaria was understood, the British,

Germans and Italians put their efforts into establishing measures to fight

it, focusing on the mosquitoes that were its vectors and the carriers of the

parasite. Its prevention included both offensive and defensive techniques.

The former were designed to eliminate anophelines through military-like

campaigns. “Mosquito brigades” (the expression was coined by Ross) would

attack them during their aquatic larval stage by using toxic substances

(like petroleum) and draining wetlands.84 The defensive measures consisted

of the individual and collective protection of humans by means of nets

over beds and screens on doors and windows. The ingestion of quinine to

eliminate the haematozoan from the body of patients was called ‘specific’

or ‘therapeutic’ prevention. The British and Americans tended to attack

the vector while the Germans, Italians and French put more effort into
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fighting the parasite through the germicide action of quinine (Worboys,

1993, p.524-5).

When Chagas (1906) went to Itatinga, he started out with an equation

analogous to the one used by Oswaldo Cruz in the fight against yellow

fever: breaking the transmission chain by stopping patients from

contaminating mosquitoes and stopping them from infecting healthy

humans. In Itatinga, he perfected the procedures to the point that they

later became commonplace in other malaria eradication campaigns. The

battle against the mosquito could not focus mainly on the larval stage,

given the difficulty of implementing such a measure in the inhospitable,

sparsely inhabited areas where hydroelectric power plants and railroads

were being constructed. Additionally, it was Chagas’s belief that the insects

should be attacked mainly in their adult phase, inside homes, where they

were generally contaminated by patients carrying the parasite and where

they themselves mostly infected healthy individuals. Anophelines were

destroyed in homes by fumigation using sulfur or pyrethrum. Decades

later, with the advent of synthetic insecticides with residual action like

DDT, this method would be adopted wholesale in the programs that

culminated in the unsuccessful attempt to eradicate malaria worldwide.85

On his return to Rio de Janeiro, Chagas maintained his ties to the

Diretoria Geral de Saúde Pública, transferring to Manguinhos on March

19, 1906.

It was in this same year that Arthur Neiva joined the institution.

Twenty-five years younger than Adolpho Lutz, he was born on March 22,

1880 in Salvador, Bahia state. 86 He first studied medicine in his home

town, but transferred to the Rio de Janeiro faculty in his second year,

graduating in 1903. Two years later, he finished his thesis on the different

applications of an anesthetic, stovaine. When Oswaldo Cruz was appointed

Director of the DGSP, Neiva was one of the first academics to be recruited

for the Serviço de Profilaxia Específica da Febre Amarela.87 His general

knowledge and love of research attracted the attention of his boss, Dr.

Antônio Pacheco Leão, who recommended him to Oswaldo Cruz. In order

to allow him to join the staff at Manguinhos, the latter hired him as

technical assistant in the Laboratório Bacteriológico da Saúde Pública

[Bacteriology Laboratory for Public Health]. In 1906, Neiva published his

first work on entomology: the description of a new species of malaria

transmitting mosquito. In February of the following year, he and Carlos
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Meeting of scientists in the building that served as a library and photography office at the Instituto Soroterápico.
These “scientific sessions” were held every Wednesday night to debate the publications received from
Brazilian and foreign biomedical institutions. With his back to the camera, Alcides Godoy; to his right: Antônio
Cardoso Fontes, Rocha Lima, Oswaldo Cruz (hunched over his desk, writing), Henrique Marques Lisboa,
Carlos Chagas, Ezequiel Dias, Rodolpho de Abreu Filho, Paulo Parreiras Horta, Henrique Aragão, and Afonso
Mac Dowel. Rio de Janeiro, 1904. Casa de Oswaldo Cruz Collection, Departamento de Arquivo e
Documentação – Imagem IOC(OC) 4-1.

Henrique da Rocha Lima and Ezequiel Dias photographed by J. Pinto in front of the Instituto Soroterápico’s
laboratory. Rio de Janeiro, 1904. Casa de Oswaldo Cruz Collection, Departamento de Arquivo e Documentação
– Imagem IOC(I)11-3.2-1.
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Chagas carried out a malaria prevention campaign in Baixada Fluminense,

where the Inspetoria Geral de Obras Públicas [General Inspectorate of

Public Works] was harnessing the waters of the Xerém and Mantiqueira

rivers to supply Rio de Janeiro. A laboratory and quarantine hospital were

set up in Ponta dos Trilhos, equipped with metal screens and a mosquito-

proof entrance. The measures taken in the environment were down to the

inspectorate itself. The anti-larva steps taken – protecting water stored in

houses, neutralizing water pools with oil, landfilling marshland – featured

the destruction of bromeliads, thereby encompassing Lutz’s theory on forest

malaria. The use of fish in water storage tanks (Chagas Filho, 1993, p.78)

was a forerunner of a practice that would be widely employed later by the

Rockefeller Foundation to destroy Aedes aegypti larvae, the transmitter of

yellow fever. At the same time, Neiva and Chagas were putting tough

mechanical and chemical prevention measures in place: the mandatory

ingestion of 50 centigrams of quinine twice a week as a basic treatment

for infected individuals living in the region; isolation of carriers of eggs

and the systematic disinfection of households using pyrethrum.88

During the eleven months that Neiva stayed in Xerém, he proved that

the doses of quinine recommended were not only inadequate, but they also

brought about the development of quinine-resistant strains of the plasmodia.

It was only in 1910 that this influential theory came to be published.

In March 1908, he was appointed assistant at Instituto Oswaldo Cruz

and given the responsibility of organizing the library at Manguinhos.89 In

the same year, he and Chagas led other malaria eradication campaigns in

inland Brazil, which we will describe in detail later on. The development

of entomology at Manguinhos was intimately related to these campaigns

and the papers published in the period – following on from the paper

written by Oswaldo Cruz in 1901 – focused on recognizing the malaria

transmitters in Brazil. Up until the creation of the Memórias do Instituto

Oswaldo Cruz [Memoirs of the Oswaldo Cruz Institute] in 1909, they

continued to be published in O Brazil-Medico. The subtitles that were

sometimes appended to them (“Work by the Manguinhos Institute”), the

use of certain expressions and the very effort to be more actively involved

in the systematization of the group are indicative of the overall desire to

establish a collective research identity in the ambit of that burgeoning

discipline. Up until 1910, Adolpho Lutz continued to play a mediation role

with the leading figures in the field, particularly Theobald.
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In a letter addressed to Lutz on July 13, 1906, Oswaldo Cruz made

mention of a number of mosquitoes collected in Minas Gerais state, which

featured “another new anopheline which Neiva has described.”90 Lutz

suggested that the work be published in Revista Medica de São Paulo, but

the Director of Manguinhos explained that hard copies had already been

sent to the offices of O Brazil-Medico. Actually, it was in this journal that

the first work on entomology by Arthur Neiva came out, containing a

description of Myzomyia tibiamaculata (Neiva, 1906, p.288-9).91 “We are

building a great cage for breeding and studying the life habits of mosquitoes;

as well as the transmission of malaria by Brazilian anophelines,”

commented Oswaldo Cruz in a letter dated August 31, 1906.92

In the following year, Carlos Chagas published three papers in the

same periodical, which were collected together in a publication entitled

Novas espécies de culicidios brasileiros [New Brazilian culicid species]93

Adolpho Lutz had placed the species Oswaldo Cruz described in 1901

(Anopheles lutzii) in the genus Pyretophorus. Bourroul had described it

again in his thesis (1904), although with some mistakes, and Theobald

had then reclassified this anopheles as

Myzorhynchella nigra, based on this data.

In 1907, Chagas asserted that “Manguinhos

wishes to reestablish the truth of the matter,

recuperating the new species ... over which

it has priority.” The clearer description he

then provided would justify synonymy of

Pyretophorus lutzii and Myzorhynchella

nigra and replacing them with a “new species

by Gonçalves Cruz, Myzorhynchella lutzi”

(p.3-4).94

Chagas described two other new species

very similar in appearance: Myzorhynchella

parva and Myzorhynchella nigritarsis.95

“The inclination of the Manguinhos

Institute,” he proudly wrote, “would be to

make them varieties of the same species

rather than distinct species. However, in

view of the standards set by Prof. Theobald

on this matter, we are forced to accept the

Drawing of a larva of the species Aedes
aegypti Meigen. HOWARD, DYAR and
KNAB (1912), plate 76.
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distinctive features of each anopheline as sufficient for distinguishing the

species” (p.12).

Chagas also described Cellia braziliensis, which had a lot in common

with Cellia argyrotasis, and some similarities with Manguinhosia lutzi,96

which was proposed by Oswaldo Cruz in the same year. Chagas named

the new Taeniorhynchus species juxtamansonia in a paper published in

1907, which also contained three microphotographs97 that showed the

differences between the layout of the scales on its wings and those of T.

fasciolatus and Mansonia pseudotitillans (p.23-8).

During the same period, Oswaldo Cruz published two papers on

entomology. In the first (1906), he proposed the creation of a new genus

in the subfamily Anofelinae – Chagasia – to harbor a new species he

named Chagasia neivae. The first of the two men included in this accolade

had captured the mosquito in Juiz de Fora, Minas Gerais state, while the

second had studied and described it at Manguinhos.

In 1907, using material also collected by Chagas along the banks of

the Bicudo river in Minas Gerais state, Oswaldo Cruz proposed a new

genus in the same sub-family – Manguinhosia – for a species he named

in tribute to Adolpho Lutz as Manguinhosia lutzi.98 It would be given the

new name of Anopheles peryassui the following year, when it was found

to actually be an anopheline.

The first genus is still valid, forming the subfamily Anophelinae, with

Anopheles and Bironella. According to Consoli and Oliveira (p.59-60), the

mosquitoes of the genus Chagasia, which were abundant in certain areas,

are essentially forest dwelling, with their natural habitat being small

streams, especially ones that run down mountainsides. Their larvae  grow

on the sides of streams with sandy bottoms and clear waters, protected

from the current by roots and vegetable debris. Later studies demonstrated

that the adults prefer to bite near treetops. The epidemiological importance

of the Chagasia species is as yet unknown.

In a paper on the prevention of malaria published in 1906-7, Carlos

Chagas summarized the anopheles then known in Brazil:

2 Cellia (argyrotarsis and albipes); 2 Myzomyia, the Myzomyia lutzi and
the Myzomyia tibia-maculata (recently described at Manguinhos by Dr.
A. Neiva); and 2 Pyretophorus, the Pyretophorus lutzi and another species
which has not been described, specimens of which are kept at the Instituto
de Manguinhos, where they will be studied. A new genus has recently
been created by Dr. Oswaldo Cruz, with a Brazilian species, the same
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that Dr. A. Lutz called Pyretophorus fajardoi. The opinion of Theobald
on this matter is expected to resolve this.

In fact, on June 21, 1906 – one month after writing the paper published

in O Brazil-Medico – Oswaldo Cruz went into some length on the matter

with Adolpho Lutz. He had just received a specimen of P. fajardoi from

him for the purposes of comparison with the Chagasia.

It really is the same mosquito, but it seems to us that we could not include
it in the genus Pyretophorus without altering the existing descriptions,
for the following reasons:
1. according to Blanchard (creator of the genus) all Pyretophorus have
spotted wings. Our mosquito does not have this feature.
2. According to Theobald, the Pyretophorus has scales on the ‘labellum’
of the female. Our mosquito has no such scales.
3. The Pyretophorus has a typical way of landing, as it is typical for all
Anophelinae except the Stethomyia, as my friend relates in Bourroul’s
thesis. The posture of the mosquito we have studied is very peculiar, as I
have attempted to show in the diagram I have sent you and in drawings I
am having done. Its neck is also exceptionally long. I do not know if any
other Culicidae have such a long neck. This mosquito lives in areas where
there are many Pyret. lutzi and has different habitats. Chagasia is a
resilient mosquito, it bites during the day in the forests and survives in
captivity for a long time. The Pyr. lutzi from these zones are almost
exclusively twilight creatures and die quickly in captivity. We are awaiting
larvae to compare them with those of the Pyretophorus.
I do not think it would be unreasonable to create a new genus for this
mosquito, which has so many anatomical peculiarities. (BR. MN. Fundo
Adolpho Lutz, pasta 213).

On Lutz’s advice, Oswaldo Cruz sent a specimen to Theobald. His envoy

was Rocha Lima, who had already been to Germany before returning to

Manguinhos, and who returned to Germany in October 1906 to finish his

studies in pathological anatomy and histology. Officially, he traveled in a

committee to study “improvements to be made to the institute” and, on the

invitation of Fischer, to open a section on studies into the plague at the

Berlin Institute of Hygiene.99 In London, he delivered the following letter

from Oswaldo Cruz, written in French, to the British Museum’s

entomologist (July 9, 1906):

You should receive from the hands of Dr. Rocha Lima, section chief at the
Manguinhos Institute, a specimen of a mosquito that I describe in “Brazil-
Medico” under the name of Chagasia neiva. I believe it should form a new
genus due to some key anatomical features it has. ... I sent a specimen to my
esteemed countryman and personal friend, Dr. Lutz of São Paulo, and he,
equally inclined to see it as a new genus, advised me to request your opinion.
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Mr. Lutz had described this mosquito from a single specimen and had included
it in the genus Pyretophorus, giving it the name P. fajardoi. But he now
believes that there are enough factors for a new genus to be created. Together
with this mosquito I send you a description, photographs and the
correspondence with Lutz. If you would honor me with a reply, I would be
most grateful.”

It is precisely a picture of Chagasia fajardoi that appears on the cover

of Os anophelinos do Brasil [The anophelines of Brazil]. a thesis written

by a doctoral student in medicine who was supervised by Oswaldo Cruz

and co-supervised by Adolpho Lutz. The significance of this to the

historiography of medical entomology in Brazil was almost equivalent to

the significance of the thesis defended by Celestino Bourroul four years

earlier. Its author, Antônio Gonçalves Peryassú, from the same generation

as the São Paulo doctor, was born in Pará state in 1879, and also studied

at the Faculdade de Medicina da Bahia, transferring to Rio de Janeiro in

1902, where he only concluded his doctorate in 1908. He was a student at

Manguinhos preparatory course and also studied at the Pasteur Institute

in Paris.100

In the preface produced for the publication of his thesis in 1921,101

Peryassú wrote at length in simple language adapted for the general public

about the key role insects played in nature. Before dealing with the group

he had in fact studied, Peryassú mentioned two categories that transmitted

disease, which “in recent years have come to play a central role in the

pathology (...) of people who live in hot lands.” The first group contained

the mere carriers of bacteria that caused diseases like tuberculosis, typhoid

fever, cholera, etc.. Their etiological agents were passed in secretions and

excretions that were of easy access to different species of fly, which then

went on to contaminate foods, wounds and mucosa in man and beast.

The second category of transmitters comprised haematophagous species

that were involved in the evolution of pathogenic microorganisms, hosting

them before they reached man. Haematophagous insects were decisive in

the spread of most diseases caused by Protozoa, as well as some caused by

bacteria (like bubonic plague, which was spread by fleas) and in one

helminth-related disease, human filariasis, which was transmitted by

different Culicidae species.

Thus the vectors of malaria are anopheline mosquitoes; that of yellow
fever is the Stegomyia calopus; leishmaniasis is carried by Phlebotomus;
Chagas disease, by triatoma; sleeping sickness, by tsetse flies; Surra, by
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tabanids. So, different trypanosomiases, spirochetoses, spirilloses, etc. in
animals are propagated by different insect species.

In Brazil, the main blood sucking insects were Culicidae, Phlebotomus,

Tabanidae, Simuliidae, Culicoides and Ceratopogonidae, Hemiptera and

Siphonaptera. Peryassú went into detail on the first group: at the time,

134 species of Brazilian culicid had been described, which were split into

the follow sub-families: Anophelinae, Megarhininae, Culicinae Aedinae,

Uranoloeninae, Trichoprosoponinae and Dendromyinae. “They are almost

all haematophagous. But the species that harm man are all from the

Anophelinae and Culicinae sub-families.”

Like any good systematician, the doctor honed down from the general

to the particular, finally reaching the group that he had studied,

the species belonging to the sub-family Anophelinae, represented in Brazil by
seven genera: Anopheles, Myzorhynchella, Manguinhosia, Cyclolepteron,
Cellia, Chagasia and Stethomyia, with nineteen species, of which the following
are only found in Brazil: Anopheles: matogrossensis, tibia-maculatus and
gilesi; Myzorhynchella: lutzi, parva and nigritarsis; Manguinhosia lutzi;
Cyclolepteron: intermedium and pseudo-maculipes; Cellia: brasiliensis,
tarsimaculata and allofa and Chagasia fajardoi.

About a year before Peryassu defended his thesis (April 10, 1907),

Oswaldo Cruz wrote to Adolpho Lutz. “I have some information to ask of

you, which is to help in the supervision of a thesis which one of the students

that comes to Manguinhos is going to write about

‘Mosquitoes of Brazil’.”102 He then asked whether

Culex albifasciatus, which Theobald mentioned,

existed in Brazil, and whether Dendromyia

leucostigma was the D. arthrostigma found in the

country. He also asked if Lutz would lend him

specimens of three Melanoconion species –

theobaldi, fasciolatum and spissipes – and if he

would allow his student from Pará to use the

scheme he had produced for the variations in the

white markings on Megarhinus ferox.

I further ask if you could provide any new
elements which may have a bearing on the
subject.
The work comprises: 1 An adaptation of
Theobald’s classif. of Brazilian mosquitoes. 2.

Larva of the species Anopheles
(Myzomyia) lutzi. The drawing
by Manoel Castro e Silva was
published in Peryassú (1921).
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Description of Brazilian species. 3. Geographical distribution. 4.
Observations made at Manguinhos. 5. Experimental studies into the
biology of the Stegomyia fasciata and other common mosquitoes.

The director of the Instituto Bacteriológico de São Paulo was quick to

respond to these requests, for just five days later Oswaldo Cruz sent him

thanks and added, “I would very much like to send my protégé to you

there for about a fortnight, but I believe that unfortunately I no longer

can because he has to defend his thesis shortly.”103

Weeks later (June 17, 1907), he had access to the 4th volume of

Theobald’s monograph and soon wrote to Lutz.

Allow me, in my own name and in the name of all my colleagues at
Manguinhos, to express our most enthusiastic congratulations on the
merited justice done you by Theobald, who has deemed you the prime
authority on the subject.
As Brazilians we are truly proud and as friend we also enjoy the just
satisfaction with which you are granted,” (BR. MN. Fundo Adolpho Lutz,
pasta 213, maço 1).

The correspondence between the two men shows their collaboration in

studying the transmission of haematozoa to man and other hosts, not just

insects, and which involved other people from the São Paulo and Rio teams.

According to the breakdown of the division of labor at Manguinhos for

1906, Henrique Aragão, who joined the institute at the same time as

Chagas and Neiva,104 was responsible, among other things, for making a

systematic classification of ticks. This line of investigation led him to develop

a veterinary product that started being manufactured in 1907: a vaccine

for fowl spirillosis, an infectious disease caused by Spirillum gallinarum,

a bacterium transmitted to poultry by Argas, itself a genus of tick of the

family Argasidae.

It would appear that the investigation was proposed by Adolpho Lutz

because of an issue which overlapped to a certain extent with malaria.

Today, Argas is the recognized vector of Spirochaeta bacteria, but at that

time interest in it was related to the discovery of Texas fever, or bovine

piroplasmosis. Today, it is known to be a ‘pathogenic complex’, which also

goes under the name of Cattle Tick Fever, affecting cattle and other animals

bitten by Boophilus microplus ticks, which serve as an intermediate host

for two parasites: a rickettsial of the genus Anaplasma (Anaplasmosis)

and a protozoan of the genus Babesia (Babesiosis).105
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At the beginning of the 20th century, Texas fever was a single entity.

In 1888, Romanian bacteriologist Victor Babès had described the agent

that caused bovine hemoglobinuria (B. bovis). In 1893, Theobald Smith

and F. L. Kilborne identified not just the Texas fever agent (Babesia

bigemina), but also its transmission method via a tick of the Boophilus

annulatus species. In Brazil, the first paper published on the disease was

by Francisco Fajardo (1901), who based his work on observations of

recently imported animals acclimatizing to Rio de Janeiro.106

On July 16, 1906, Adolpho Lutz told Oswaldo Cruz that he was starting

a study on Argas and suggested that Manguinhos take part. A week later

(July 29), Cruz declared that he was “entirely” at his disposal. “Please tell

us what your ideas are and what program we should follow.” They already

had a good number of Argas in captivity being fed only on hens. One

month later (August 31), he reiterated, “we are willing and very keen to

carry out the studies that you recommend and I only await your

instructions.” In September 1906, they were already underway, “starting

with the systematic study of the blood of the hens,” (September 10, 1906).

Oswaldo Cruz then informed Lutz that soon one of his assistants – he was

referring to Henrique Aragão – would go to São Paulo to study

histoplasmosis,107 a disease then related to a protozoan, and to receive

further instructions on the Argas. And he added, “we have found nothing

in the hens examined to indicate filariae or their embryos.”108

Aragão and Lutz carried on exchanging information and biological

material concerning this subject of study until the latter moved to

Manguinhos. In a letter to Aragão dated June 5, 1907, Lutz said that he

had received some ticks, which were “undoubtedly a species of

Rhipicephalus and which seem identical to some specimens of sanguineus

from Africa that I had in my collection ... nothing may be said against

their occurring in Rio de Janeiro; yet it seems to me that it is a species that

has been introduced. Here, at least, I have not found them among a very

large number of dog ticks.” In this letter, Lutz referred to the Argas

miniatus that he had found in Campinas (São Paulo state) and his interest

in another genus – Amblyoma – which might be involved in the

transmission of disease to man and cattle. “I have found another, possibly

new, Amblyoma and many others ... which only come from hotter coastal

and inland areas ... I have also received some specimens from Tucuman”

(BR. MN. Fundo Adolpho Lutz, pasta 194).
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In the middle of 1908, Lutz was still receiving Argas infected by

Henrique Aragão.109 Under his and Oswaldo Cruz’s guidance, the young

bacteriologist at Manguinhos carried out experiments to infect birds not

only with microorganisms of the genus Spirillum, but also with nematodes

(filariae) and protozoa. In this latter case, he followed the experimental

model that Ross used for the study of the malaria plasmodium, whose life

cycle in this class of hosts had not been entirely worked out. Aragão’s

work in this field developed into a study that would have a great impact in

the centers of tropical medicine in Europe.

On March 2, 1907, Oswaldo Cruz asked Lutz, “I would like to know in

which animals you have found Halteridium and Haemogregarina, among

other things; since your paper published in 1900 on ‘Drepanidium in snakes’

in Centralblatt”.110 The next month (April 15, 1907), the director of

Manguinhos commented enthusiastically that “Aragão has managed to

transmit halteridium from the pigeon using Lynchia [a genus of Diptera

of the family Hippoboscidae], having ascertained the development in the

pigeon’s lung. The second edition of Brazil-Medico will publish a preliminary

note,” (BR. MN. Fundo Adolpho Lutz, pasta 213).

Aragão’s work came out in 1907 under the title “Sobre o ciclo evolutivo

do halterídio do pombo” [On the evolutionary cycle of the halteridium in

pigeons]. It was known that the protozoan Haemoproteus columbae

infected pigeons’ red blood cells, and its sexual reproduction had already

been identified, but nothing was known about the asexual reproduction

in the vertebrate host. Aragão showed that it occurred in the pulmonary

endothelium by means of a process called “schizogony”. The discovery of

the exo-erythrocytic cycle of the Haemoproteus columbae was a significant

contribution towards a greater understanding of how the agents of malaria

and other diseases caused by Protozoa evolved in the organisms of their

vertebrate hosts.111

1907: state of the art in tropical medicine

In that same year, Adolpho Lutz produced a very interesting analysis

of the state-of-the-art in this field of research, highlighting the problems

he had been investigating with the staff at Manguinhos. The work was

entitled “A transmissão de moléstias por sugadores de sangue e as espécies

observadas entre nós” [The transmission of diseases by blood sucking
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animals and the species observed around us]. It was presented at the

3rd Congreso Médico Latinoamericano held in the capital of Uruguay in

1907, parallel to which ran the Exposição Internacional de Higiene

[International Exhibition on Hygiene]. The directors from Manguinhos

and the Instituto Bacteriológico de São Paulo could not attend the event;

Lutz’s contribution was presented to the congress committee by J. I. de

Oliveira Borges, an assistant doctor with the Serviço de Profilaxia da

Febre Amarela, at the DGSP. It is assumed that it was read in the session

on March 23, 1907, during which Borges presented his own report on

the “Profilaxia da febre amarela no Rio de Janeiro” [Prevention of yellow

fever in Rio de Janeiro].112

If one scans the content pages in the five tomes of congress proceedings,

one encounters the names of many doctors from Brazil, almost all from

Rio de Janeiro.113  The titles of the presentations by Brazilians and other

Latin Americans show a strong trend for the diagnosis, treatment and

prevention of tuberculosis, syphilis and other venereal diseases, especially

in the Hygiene and Demography section, during which public and school

hygiene were discussed at length. However, there is nothing like Adolpho

Lutz’s paper on any of the topics dear to tropical medicine, except one by

the employee of Oswaldo Cruz’s, which, however, focused more on practical

issues involving campaigns against the disease transmitted by Stegomyia

fasciata.114 While Lutz’s work is broad-based and up-to-date, it is

nonetheless imbued with a scholarly style. His intent was clearly to instruct

his colleagues, while pinpointing the more intriguing unanswered questions

for those who might wish to explore that field of research concerning both

human and veterinary medicine. The work starts by focusing the reader’s

attention on blood, which feeds the tissue of the organism of its “legitimate

owner” and also that of other species:

few people have an accurate idea of the frequency and intensity with which
this parasitic infection occurs in the animal kingdom, and how many
organisms live solely from this plentiful, easily encountered organic fluid.
There are quite thousands of parasitic species that feed on the blood of
man and other vertebrates.

Leaving aside those organisms that seek the blood of invertebrates and

the worms that inhabit the human gastro-intestinal tract or circulatory

system, Lutz dealt mainly with “external parasites” – also using the term

“exoparasites” –, whose “attacks” led to three types of consequences: the
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direct loss of blood, which is more serious with bats and leeches; lesions

and consequent irritation from the transmission of poisonous secretions,

as occurs with the bites of small blood sucking creatures, especially

ceratopogonidae (mangrove mosquitoes) and some Simulium species. “The

death of thousands of livestock has been seen as a consequence of their

many, irritating bites.”

The third, most serious consequence, was what interested Lutz most:

the transmission of pathogenic microorganisms by exoparasites.

The potential was foreseen long ago, but it has only been in recent years
that an approximate idea has been built up of its great importance to the
pathology in man and livestock, especially in hot regions, where this will
often represent the most serious threat to the progress of culture.

The link to the climate is a far cry from the explanations given by

medical geography at a time when the theory of miasmas ruled supreme.

What mattered now was its connections with the physiology of the

organisms involved in these ‘complex’ parasitic cycles:

The passage of the host’s blood to the haematophagous insect’s organism
brings about a considerable reduction in the ambient temperature. When
this is too great, the parasite ingested will stop evolving either temporarily
or definitively. This explains why most Haematozoa, which live alternately
in hot blooded animals and in blood sucking arthropods, only multiply in
hot climes or during the hot season in temperate regions. The propagation
of the transmitters and the intensity of their blood sucking instincts also
depend upon the temperature, and this set of facts explains the special
nature of the pathology of hot countries in general and the local distribution
of certain ailments, which depend upon the local blood sucking insect and
arachnid wildlife.

The parasites that inhabited human blood after going through the

organism of a haematophagous insect or arachnid belonged to two groups:

protozoa and metazoa, the latter of which were nematodes of the genus Filaria.

In the correspondence reproduced above, Adolpho Lutz and Oswaldo

Cruz’s interest in this genus of blood parasites is clear. The best known

was Filaria bancrofti, thanks to a line of investigations that started with

Theodor Bilharz and Wilhelm Griesinger in Egypt (1851); Otto Wucherer

in Bahia (1865); then Timothy Lewis, in Calcutta (1872); Joseph Bancroft,

in Australia, and finally Patrick Manson, who compiled the observations

made by his predecessors and revealed much of the parasite’s lifecycle in

1877-8. It was thus that he came to the mosquito Culex, the commonest

species in the regions where filariasis was prevalent. In 1879 he proved
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that microfilariae were adapted to mosquitoes’ nocturnal habits: in

compliance with a ‘law of periodicity’, they would enter their peripheral

blood at dusk and retreat by day. By dissecting the Culex during successive

periods, he reconstructed the metamorphosis of the embryo into a larva

and then into the adult form of Filaria sanguinis hominis, which was

already equipped to abandon its host and lead an independent life.115

By 1907, there were already many known filarial species and the

number was growing. Lutz himself had observed in the blood of vertebrates:

close on twenty embryonic or microfilarial forms, whose classification is
still far from complete, while their evolution is entirely unknown in most
cases. This is a subject worthy of considerable study, and the answers to
these questions should be extremely interesting, but will only be obtained
after long, painstaking work. Until today, the most frequent transmitters
seem [to be] the Culicidae, or legitimate mosquitoes; but experiments must
be done on different species and the role of other blood suckers must be
studied. I have had many negative results for mosquitoes and microfilariae
in birds.

Concerning Protozoa, Lutz highlighted the group which then had the

greatest impact in tropical medicine: trypanosomes. Shortly afterwards,

the Manguinhos Institute would obtain international preeminence for the

discovery of a new human trypanosomiasis, Chagas Disease. The first

comments on the occurrence of these protozoa in Brazil had been made

years before by Lutz himself, who had found them in rodents and Batrachia.

Actually, investigations into this topic dated back to 1843, when David

Gruby proposed the name “trypanosome” for a parasite he had found in

the blood of a frog (Trypanosoma sanguinis). In 1881, Griffith Evans, a

veterinary surgeon who lived in India, found it in the blood of camels and

horses that were dying of a disease known locally as Surra. Later, its

agent was named Trypanosoma evansi.

In 1895-6, in South Africa, a British military doctor, David Bruce, who

had already gained fame for his discovery ten years earlier (1884) of the

etiology and means of transmission of Malta fever (Brucellosis), ascertained

that trypanosomes (Trypanosoma brucei brucei) were the agents of another

disease, nagana, which affected horses and cattle in some parts of Africa.

He also showed that it was transmitted by flies of the genus Glossina and

that antelopes and buffalos were natural reservoirs for the parasite.116

In 1903, Algerian bacteriologists Etienne Sergent (1878-1948) and

Edmond Sergent (1876-1969), of the Pasteur Institute in Paris, discovered
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another variety of this group of protozoa in the blood of camels, which

they called Trypanosoma berberum, the etiological agent of debad, a disease

that affected camels. They also ascertained that it was transmitted by

tabanid bites.117

Shortly afterwards (1901), a strange parasite was encountered in the

blood of a riverboat captain who fell ill in the Gambia. His doctor was

unable to identify the parasite and the patient was sent back to England.

The next day, Dutton, from the Liverpool School of Tropical Medicine,

recognized it as another trypanosome, and Aldo Castellani named it T.

gambiense after the country where the patient had picked it up. In 1903,

this same investigator found trypanosomes in the cerebrospinal fluid of

people who had died from what was called sleeping sickness, in East Africa.

When they were associated to a human disease, also called African

trypanosomiasis or Congo trypanosomiasis, the British government put

Bruce in charge of discovering how infection and transmission occurred.

As chief of the Royal Society’s Sleeping Sickness Commission, he traveled

to Uganda and once more associated an insect (the tsetse fly) to the

transmission of the first ever human trypanosomiasis to be known.118

In 1909-1910, Stephens and Fantham described Trypanosoma

rhodesiense (an allusion to the former Rhodesia), which was responsible for

a variety of sleeping sickness called Kaodzera. Cases had been observed in

Nyassaland and the parasite was transmitted by the Glossina morsitans.119

Towards the end of the 19th century, alongside the rinderpest or (viral)

cattle plague and epidemics of nagana in

South Africa, there also broke out deadly

epidemics of human trypanosomiasis, which

may have been brought about by a clash of

two ecosystems: the natural ecosystem,

with its own vegetation, fauna and

vectors, and the man-made one, with its

animals, explorations and crops. From 1896

to 1906, a great epidemic in Congo took the

lives of over 500,000 people. Another near

Lake Victoria wiped out two thirds of the

local population between 1900 and 1920,

or some 250,000 people, who were more

than likely victims of T. b. rhodesiense.120
Edmond Sergent (1876-1969). HOWARD
(1930), plate 48.
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Chart showing the epidemiology of Chagas’ disease: the armadillo plays the role of host to Trypanosoma cruzi.
The barber bug, an insect of the family Reduviidae, becomes the vector of this disease when it ingests
armadillo blood infected with trypanosomes. These multiply inside the insect’s intestines and are expelled in its
feces; then when the barber bug bites a human, the trypanosomes come in contact with the person’s skin and
mucous. MACKIE, HUNTER III and WORTH, 1945, p.290.
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 Chart showing the epidemiology of sleeping sickness. In the upper right part of the central drawing, it
demonstrates, in generic terms, the areas of reproduction of the tsetse fly, of the genus Glossina. After biting the
hosts of Trypanosoma gambiensis – humans or wild mammals – the fly becomes a transmitter of sleeping
sickness to other individuals. Mackie, Hunter III and Worth, 1945, p.280.
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At the time of the 3rd Congresso Médico Latinoamericano (1907), the

Brazilian investigators had their sights set on sleeping sickness, the only

known human trypanosomiasis, which was not found in the country. It

was known that Glossina palpalis and maybe also G. fusca transmitted

it. Nagana was also transmitted to cattle and livestock by Glossina. Around

ten species were already known of this fly commonly known as the tsetse

fly, which belonged to the family Muscidae.

For some time, Adolpho Lutz had been keenly studying another family

of Diptera that seemed to be involved in the transmission of

trypanosomiasis: the Tabanidae. They were suspected of being the vectors

of an epizootic disease of great economic significance to Brazil, which was

lethal to horses: surra. (We shall see that this was to be one of the factors

that led Lutz to Manguinhos in 1908).

Trypanosomes had also been observed in birds and fish. “This is another

subject for patient study not only to investigate species, but also to

determine the means by which they are propagated,” noted Lutz in a paper

dated 1907.

The Protozoa that caused the different forms of human malaria took

second place in his essay, since they were already quite familiar. It was

known that they were only transmitted by Anophelinae, and the number

of known species, as we have seen, had grown substantially. With this, it

had become clear that the species were not all of equal importance in

spreading the disease.

Even though there was substantial evidence to support the role

mosquitoes of the genus Culex played in the transmission of the plasmodium

in birds and related species, the lifecycles of these haematozoa in birds,

monkeys and turtles were not yet fully understood.

The transmission of parasites of the genus Gregarina, – Lutz used the

expression “true haemogregarines”121 – that lived in the red blood cells of

reptiles, amphibians and some mammals was related “more or less reliably

to either ticks or leeches, or fleas or lice.”

It was not clear at the time what the correct zoological classification

should be for another group of much smaller parasites that also attacked

the red blood cells of vertebrates – piroplasma – which are today classified

within the phylum Apicomplexa.122 In Lutz’s day, they were known to be

very important
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for the damage they cause to cattle and horses, as well as lambs and hunting
dogs ... The occurrence in man is not yet clearly established. Among cattle,
above all, its pathological impact is no lesser than that of malaria to man.

As we have seen, the discovery of the means by which Texas fever, or

bovine piroplasmosis, was transmitted left no doubt as to the role ticks

played in animal and human disease. This was the “first complete proof

that there are diseases that are only propagated by the intermediation of

an arthropod,” (Lutz, 1936). In his 1907 text, Lutz wrote at length about

the spirillum fevers or spirilloses spread by Argasidae:

 African spirillosis in man, transmitted by Ornithodorus moubata, and
fowl spirillosis, spread by Argas miniatus. The other cattle and horse
spirilloses, whose transmission is rightly put down to certain Ixodidae, as
well as other spirilloses found among geese and mice, whose method of
propagation is not yet clearly understood, as is also the case with
Obermeyer’s spirillosis or relapsing fever [Lutz is referring here to German
doctor Hugo Franz Obermeier (1843-1973)].

Spirillum fevers, or spirilloses, are caused by long, spiral-shaped bacteria

of the genus Spirillum. Even today, they are often mistaken for those of

the genus Spirochaeta, whose synonyms are Spirosoma, Spironema or

Treponema.  The genus was created in 1905 by Fritz Richard Schaudinn

(Kruif, 1945), a protozoologist at the Institute of Tropical Diseases in

Hamburg, to make room for Treponema pallidum, the microorganism that

caused syphilis, which he and Erich Hoffmann had discovered that very

year.123 Another book of the Complete Works of Adolpho Lutz (2005) gives

a description of how in 1904, on the eve of this discovery, Otto and Neumann

journeyed from that same institute to Rio de Janeiro with an

“ultramicroscope”, one of the first to be manufactured by Zeiss, to verify

the hypothesis that yellow fever was also caused by a spirochete. At the

time of Lutz’s paper (1907), many authors assumed a connection between

spirochetes and trypanosomes, therefore seeing them as lesser Protozoa,

which might even be able to pass through bacteria filters like other

microorganisms then called ultramicroscopic. Lutz disagreed. “We believe

that their similarity to bacteria is much more evident ...  in every case, the

forms are so simple or reduced that their classification cannot currently be

ascertained.”

He did not however see why syphilis and yaws – caused by Treponema

pertenue – should be excluded from spirillum, “which actually should be

called spirochetes, because the parasites of these diseases are hardly any
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different from legitimate spirochetes.” Syphilis was still spread by direct

contamination, but Lutz acknowledged the possibility of the latter disease

being transmitted by insects.124

Part of his paper dealt with the diseases produced by bacteria in whose

transmission haematophagous exoparasites were thought or known to play

a more or less decisive role: malignant pustule or anthrax, bubonic plague,

Malta fever and leprosy. In the first case, this means of transmission seemed

to be “exceptional and accidental”; in others, it was direct transmission

that was rare and exceptional, “as is the case with leprosy, [in which] this

cannot come about.”

In the book on the leprosy in the first volume of the Complete Works of

Adolpho Lutz, we analyzed exhaustively the beginnings of Lutz’s

conviction that leprosy was transmitted by mosquitoes.125

Ever since the creation of the institutes at Manguinhos and Butantan,

bubonic plague had been the subject of intense experimentation to discover

not only serums but also its means of transmission. Yersin’s two crucial

discoveries – the bacillus of the plague and the rat’s role in spreading it –

begged two further questions: how did the bacillus circulate and how was

man contaminated? Some light was shed on these issues by Paul-Louis

Simond while he was running the Pasteur Institute in Saigon, prior to his

visit to Rio de Janeiro to investigate yellow fever. After confirming the

presence of the bacillus in fleas found on dying rats, Simond managed to

transmit the plague experimentally using fleas from rats in June 1898

(Molaret, 1998). Since then, prevention measures for the disease have

involved not only rat extermination but also insect extermination.

Experiments carried out later in India showed that fleas on rats could

infect other small rodents. In 1907, Lutz presented a summary of the issues

the researchers at Manguinhos and São Paulo were working on:

It is said that one of these fleas, Pulex cheopis Rothschild, also attacks
man, but the fleas on our rats have never shown such a tendency, not
even Pulex brasiliensis, which was described by Baker from specimens I
supplied and which may differ from the Rothschild species if it is not
identical. Nonetheless, I have often noticed that in the absence of any
dogs, the dog flea (Ctenocephalus canis) will just as readily attack small
rodents as man, and I consider it a true intermediary. Transmission from
man to man can also occur by Pulex irritans. Having collected some
specimens of this from the dead body of a plague victim with many bacilli
in his blood, I managed to isolate a pure culture of Yersin bacilli from
excrement passed just three days later. In view of the fact that there is no



370 ADOLPHO LUTZ — OBRA COMPLETA Vol. 2 — Livro 3

clear evidence that it is transmitted by a bite, it may be that contact with
infected excrement is enough to produce the malady, especially if the skin
is rubbed as a consequence of an itch caused by the bites.

Lutz went on to analyze some diseases whose etiology was as yet

unknown: yellow fever, exanthematic typhus, dengue fever, Carrion’s

disease and Japanese river fever. Transmission by mosquito bite had only

been proven in the first case.

We speak of yellow fever and of its transmitter, Stegomyia calopus, better
known as Stegomyia fasciata ... Its true nation of origin is not clear, but
the history of yellow fever would suggest that it comes from the islands
and mainland of Central America. There are most likely other species of
the same genus or others akin to it capable of transmitting this malady;
but this fact has not been ascertained to date, and none of them is as well
distributed or adapted to this role of transmitter.

The final part of Lutz’s paper discussed the study of haematophagous

arthropods he was engaged in. These only involved species in Brazil and

its neighbors, most of which were previously unknown. He had identified

just four ixodidae species as parasites of man: Argas miniatus, the

transmitter of fowl spirillosis, which it seems had recently been introduced

to Brazil; Boophilus microplus Canestrini, which generally only attacked

bulls; and two Amblyoma species, “which are found in man and livestock ...

and which must be the transmitters of equine and canine piroplasma.”

Lutz had observed a great many mite species on all genera of mammals

and birds and even on reptiles. “As they are only partially haematophagous

and generally little inclined to change host, their pathogenic importance,

which is, one should add, little studied, does not seem to be compatible

with its frequency.”

He also referred to two species of bug that attacked man, the common

bug, which had been imported but was rare in Brazilian cities, and another

commonly occurring species that was endemic in Brazil.

Three species of flea were parasites of man and beast. The most important

was Rhynchoprion penetrans [nowadays Tunga penetrans], better known

as the sand flea, and Lutz had found the others in the ears of rats and

mice and in the belly of armadillos. In other mammals, he had observed

other species that were not all described belonging to the genera

Rhopalopsylla, Pulex, Ctenocephalus and Typhlophsylla. “More in-depth

studies of this group should bring interesting zoological and biological

results, especially regarding the transmission of parasites.”
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Culex
fatigans
Wiedemann.
THEOBALD
(1901), plate
29, figure
115

There were a great many more blood suckers among the Diptera than

in all the other classes and orders put together. In 1907, Adolpho Lutz’s

collection already included some 250 species from Brazil, Uruguay and

Argentina.

Most of them, some 150, are Tabanidae, which all drink the blood of
mammals; of these, just 15% are new species, this group having awakened
the curiosity of many naturalists in the last century ... Of the nematocera
or mosquitoes there is one Simulium species, two Ceratopogon and one
Phlebotomus that suck human blood and have only been partially
described before. The leading role among the disease transmitters goes to
the Culicidae, or pernilongo [long-legged] mosquitoes. There are around
one hundred species in the area mentioned; they are generally distributed
more widely than the Tabanidae, but, as with other Diptera, the Andes
forms an insurmountable barrier. Among them, there are seven or eight
genera of the  subfamily Anophelinae, represented by ten species, and
while not all are important as malaria transmitters, the prevalence of
this infection in many regions of the territory is easy to explain. Of the
other species, no more than twenty seriously bother man; even so, there
is still material for many studies to determine the species that serve as
transmitters of serious maladies.
More than half of the species have plant dwelling larvae and only breed in
the water that gathers in certain, preferably wild plants; in this case, the
adults are found only in forestland and among these there is one malaria
transmitting species that breeds in bromeliads. The house-dwelling
species, which are few, are important because they include Culex fatigans,
which propagates filariasis and possibly leprosy, and Stegomyia calopus,
the transmitter of yellow fever.
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Englishmen, trypanosomes and tabanids in the Amazon

In mid 1907, the directors of Instituto Soroterápico Federal and Instituto

Bacteriológico de São Paulo both set off on long journeys that would prove

extremely fruitful. Their destinations may have been different but the

results would end up drawing together their individual paths. On April

23, Oswaldo Cruz let Lutz know that he would be traveling to Berlin in

June or July of that year to represent the Brazilian government at the

14th International Congress on Hygiene and Demography (BR. MN. Fundo

Adolpho Lutz, pasta 213). We will soon see what this led to. Two months

later (June 26), Lutz wrote to Aragão telling him he was setting off for

Pará, and that he was sorry to hear that on his stop-off in Rio de Janeiro

he would miss Oswaldo Cruz, who had already left for Europe, “because I

did so need to talk to him about many subjects.” He planned to visit

Manguinhos to see if he could get some rats and white mice (BR. MN.

Fundo Adolpho Lutz, pasta 194).

Contracted by the Pará state government to study the epizootic diseases

that were attacking the cattle on Ilha de Marajó island, Lutz reached

Belém on August 18 with his nephew and “medical assistant”, Godofredo

Luce. His regular assistant, Getulino G. Pinto, had been detained in Rio

de Janeiro for health reasons.126 Lutz was welcomed on board by a large

party, including the governor’s private secretary, directors from the

Sindicato Industrial Agrícola Paraense [Pará Farmers Union], a group of

doctors and a reporter from A Província do Pará,127 who eagerly observed

the instruments and equipment the scientist had brought along. They all

disembarked at the Companhia do Amazonas docks, then set off in ten

cabs for the official residence of state governor Augusto Montenegro, on

Avenida São Jeronymo. Afterwards, they went to Museu Goeldi, where

they were greeted by its Director, Dr. Jacques Hüber. Lutz, who would be

lodged there for a time, was introduced to Dr. Vicente José de Miranda,

who placed all the farms he owned on Marajó at his disposal.128

On the morning of August 19, the scientist paid “courtesy calls to

different gentlemen and people of their relation.”129 In the afternoon he

visited the Diretoria do Serviço Sanitário do Estado [State Department of

Sanitation] with his nephew Godofredo Luce.130 He picked out cages for

the laboratory animals and rabbits he would take to Marajó and handed

down instructions on the drugs and medicines that would need to be
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included in the “ambulance” prepared at the sanitation department’s

pharmacy.

Lutz then paid a call on Senator Antonio Lemos, owner of A Folha do

Pará newspaper, in the company of Lyra Castro, Director of Hospício dos

Alienados charity hospital. On the way, his guide was keen to point out

features of the city’s roads and buildings.

At 5 o’clock on the morning of August 22,131 Adolpho Lutz, Godofredo

Luce, Lyra Castro, Jacques Huber and Vicente José de Miranda boarded

“Conquerer”, a tugboat owned by Booth Line. When they reached the

mouth of the Arary river they transferred onto a motor boat provided by

Monard & Co., which took them on the rest of their journey to Tuyuyú, a

farm owned by Colonel Raymundo José de Miranda that bordered the

river. The colonel also owned Sant’Anna farm, at the mouth of the river,

where Hüber was to stay.132 At Cachoeira, Lutz was welcomed by two other

local dignitaries. On the way, “he captured many insects,” the expedition

reporter tells us. “At a certain point on the river ... the number of fish was

so great that many fell inside the vessel as they jumped, upon which Dr.

Lutz commented with amusement.” It was almost night-time when he

disembarked at Tuyuyú.133 On the morning of August 23,

even before the sun was up, the tireless investigator was already in the
corrals, separating out many calves, of which 3 were affected with
ophthalmia ... At 9 o’clock, with the equipment already prepared in a
spacious reception room in the house .., he examined 2 horses attacked by
the ailment known in the local cowboy’s slang as “quebra-bundas”
[trypanosomiasis in horses or cattle]. The 1st one examined presented
vague [signs] of the illness, while on the other the parasitic phenomena
were more marked.
The blood of both, which was removed by means of attacks and pricks by
horseflies, was transmitted in a suitable proportion to a test animal ... On
this same day 2 healthy capybaras were caught for studies.

On August 24, Lyra Castro set off for Diamantina, “one of the finest

farms on Marajó.” Lutz reached the island two days later with Vicente

Miranda. According to the journalist covering his trip, he found no sick

animals among the almost one thousand head of cattle and mares that

filled the corrals. He merely removed a spongy tumor from the leg of a

horse to study its histology and examined the blood of a wood-rail and a

scarlet ibis. In the afternoon, on his way back to Tuyuyú, his route took

him through Iguarapé das Almas, where Vicente Miranda shot dead

“enormous caymans”. Lutz was surprised at the amount of aquatic bird
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life fluttering above their vessel. On August 27, he carried out new studies

on the horses under observation and in the afternoon went off on an

excursion to São Thiago island to see “they way insects bit the horses

there.” On the following day, he carried out an autopsy on one of the

horses that had been shot and found elements in its organic fluid that

corroborated his hypothesis about the etiology of trypanosomiasis in horses

(quebra-bunda). Its blood was injected into one laboratory animal and its

cerebrospinal fluid into another. Lutz found the Protozoa described by

Elmassian both in this fluid and in dried preparations.

Lutz posted a message to the farmers of Marajó in the pages of A

Província do Pará newspaper asking them to help him by sending any

diseased animals to Tuyuyú or reports of the places where they were  found.134

On September 2, bacteriologist Antonio Figueiredo and Lutz’s helper

Getulino G. Pinto arrived at the farm, bringing with them more test

animals and the drugs and instruments requested of the state

government.135 One week later,136 A Província do Pará announced that

Lutz had encountered a horse with trypanosomiasis at its most virile stage

and had transmitted its blood to a number of other animals.

On his return to Belém on September 24, Lutz declared that he had

achieved “the most proficuous of results.”137 He stayed a few weeks at the

Goeldi museum and then set off for Lower Amazon together with the official

from Óbidos.138 On October 24, A Província do Pará published an article

about Lutz’s visit to that town. He was already back from a trip to Santa

Cruz farm, owned by Justice Thomaz Ribeiro, where he had examined horses

with trypanosomiasis and livestock with anthrax.139 On November 1, he,

Godofredo Luce and his host in Belém, Jacques Hüber, the Director of the

Goeldi museum, traveled to Peixe-Boi, bordering on the Bragança railroad.

He returned to Belém a week later and then set off on a new trip on

November 9, on which he visited many different farms in Chaves, Cachoeira

and Soure.140 He inspected the land holdings at Arapiranga on December 6.141

Adolpho Lutz eventually returned to São Paulo on December 17 on

board São Salvador, a steamboat owned by Lloyd Brasileiro.142 According

to the press, his conclusions would be presented to the State governor and

then published in their entirety in the forthcoming edition of Lavoura

Paraense. In actual fact, they came out that very year in the Diário Oficial

do Estado do Pará [the official Pará state publication] and the following

year in Revista da Sociedade Scientífica de S. Paulo under the title “Estudos
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e observações sobre o quebrabunda ou peste de cadeiras” [Studies and

observations about trypanosomiasis in horses and cattle].143

In its October 11 issue, A Província do Pará published an interesting

interview with Adolpho Lutz at the Goeldi museum, under the headline

“O mal de cadeiras. Cura possível pelo método combinado do atoxil e do

mercúrio” [Trypanosomiasis in horses and cattle. A potential cure by the

combined atoxyl and mercury method) (p.1). He confirmed the kinship

between the disease that affected horses on Marajó island and in parts of

the Amazon and sleeping sickness, or Afrikanische Schlafkrankheit, as

he insisted on clarifying, which were both trypanosomiases. Lutz showed

the journalist, Oscar de Carvalho, a “fine preparation of trypanosomiasis

in which we see them moving swiftly about the field of the microscope.”

He also gave him a copy of an article by Robert Boyce, “Treatment of

sleeping sickness and other trypanosomiasis by the atoxyl and mercury

method”, that had recently come out in the British Medical Journal

(September 14, 1907, n.2437). In his summary of the work by this

researcher from the Liverpool School of Tropical Medicine, the journalist

from A Província do Pará assured his readers that these breakthroughs

would help save millions of human lives and make habitable many areas

in tropical climes which at the time resisted “civilized man” because of the

protozoa that attacked humans and other animals.

India alone loses more than one million pounds each year in cattle killed
by surra, and the loss of horses during the last war in South Africa to the
tsetse fly disease is still vivid in the memory of all. ... In view of wise Dr.
A. Lutz’s presence now in Pará, it would not be inopportune for him to do
some experiments using the atoxyl and mercury method to treat the
trypanosomiasis that strikes down cattle in Marajó.

According to the journalist, Lutz had administered the compound to a

monkey carrying the trypanosome in question, and the animal was in

better shape than those that had not been medicated.

Lutz’s contact with British tropical medicine was not restricted to the

pages of its leading scientific journal. On his way from Óbidos at the end

of October, Lutz had stopped off in Manaus, where he had met up with a

researcher from the Liverpool School of Tropical Medicine who was there

doing “scientific investigations into yellow fever.”144

In 1905, Dr. Harold Howard Shearme Wolferstan Thomas and Anton

Breinl had taken part in the institution’s 15th overseas expedition with a
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view to investigating the disease in the Amazon basin and setting up a

laboratory in Manaus, where the English held sway. Some of the school’s

managers considered the decision hasty, since their personnel could hardly

cope with the research material produced in other expeditions. The territory

that fell under their scrutiny was mainly Africa, followed by India and

the Middle East, where malaria was the prime target.145 In an expedition

to the Gambia in 1902, John Everett Dutton had demonstrated the

presence of a trypanosome in the blood of people suffering from sleeping

sickness, and the expeditions to Senegambia (1902) and the Congo (1903-

4) had then focused on this group of Protozoa. It was in this field that

Wolferstan Thomas had gained preeminence. In 1903, he was appointed

the first director of a laboratory set up by the Liverpool School in Runcorn

to study tropical veterinary medicine.146 Working in partnership with

Dutton, Thomas demonstrated that atoxyl, an organic compound

containing arsenic, was efficient in treating trypanosomiasis. One of his

colleagues, Anton Breinl, who would later emerge as the founding father

of tropical medicine in Australia, contracted sleeping sickness and cured

himself by taking the drug.147 Ehrlich visited Runcorn, and his own

investigations using atoxyl led him to develop Salvarsan in 1910, the first

drug to effectively combat syphilis (Riethmiller, 1999).

Shortly after reaching the Amazonian capital [Manaus], Thomas and

Breinl caught yellow fever. Breinl quickly returned to England, but Thomas

continued at the head of The Yellow Fever Research Laboratory.148 In letters

sent to Ronald Ross on August 22 and December 13, 1905, he analyzed

the diseases that were most prevalent in Manaus: yellow fever, malaria,

filariasis, amebic dysentery, beriberi, hookworm disease and leprosy. He

wrote of his intention to travel to Iquitos and to send Breinl “to one of the

worst malarial fever zones at San Antonio on the river Madeira ... I wish

to compile figures on malaria embracing as much as possible of the Amazon

Valley.” In the letter dated December 13, he commented:

A most up-to-date system of sewers and water service is to be commenced
in January/06 ... The director of Public Health at Rio visited Manaus
some weeks ago, and this has still further stimulated the authorities ...
One great obstacle out here is, that hardly any government undertaking
is executed without the expenditure of large sums of money. Every official
wants his share, so many works cost double what they should.149
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Oswaldo Cruz had indeed been to Manaus in September 1905, arriving

on the tugboat República. He was northward bound on a fact-finding

mission for the plan to reorganize the health services along that part of

the coast. Among the 23 ports he visited between then and December 6

were Manaus, Belém, Santarém (Pará) and Óbidos (Pará). In January

1906, he set off on an expedition to southern ports, which took him to the

capitals of Uruguay, Argentina and Paraguay. This was a follow-on from

the sanitation campaign for the country’s capital city, which had been

concluded during the Rodrigues Alves government. This journey was the

first sign of a nationwide sanitation project that would only eventually

start to take shape in the 1920s with the founding of the Departamento

Nacional de Saúde Pública [National Department of Public Health]. The

Dr. Wolferstan Thomas (standing, left) with George Brocklehurst and members of the British community in
Manaus (1920). MILLER (1998), p.34.
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Laboratory at the Liverpool School of Tropical Medicine in Manaus. Miller (1998), p.35.

trip ultimately marked the beginning of a schism between scientists and

sanitation professionals on the one hand, led by Oswaldo Cruz, and the

political ruling classes who had sponsored the sanitization of Rio de Janeiro

on the other. According to their short-sighted view of science and

healthcare, the crisis that had threatened the country’s ‘urban backbone’

had been solved, making the machinery set up by Oswaldo Cruz and

renewed provisionally each year by Congress unnecessary. The notion of

a nationwide public health project, upon which the trip to Manaus was

surely based, assumed that diseases knew no boundaries. The battle won

in Rio de Janeiro against yellow fever would be in vain if the war did not

advance to the other cities that suffered from bouts of the disease.

In a letter to Adolpho Lutz dated January 6, 1907, Oswaldo Cruz

commented on an article that Thomas (1907) had just published in O Brazil-

Medico in which he announced the transmission of yellow fever to monkeys

by infected Stegomyia.150

During the four months he was in Pará state, Adolpho Lutz visited the

farms in the main breeding areas (Cachoeira, Chaves, Soure and Óbidos).

There, he studied not only trypanosomiasis but also bovine ophthalmia,
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anthrax, osteomalacia, espundia, etc. “Concerning the horse ailment,” reads

A Província do Para (December 18, 1907), “commonly known as quebra-

bunda, which he prefers to call peste de cadeira,151 his studies, even if they

do not resolve the subject for good, certainly advance knowledge on many

issues that have received little attention.”

At the time, it was known that the disease attacked horses in South

America. It had been reported in different parts of Brazil, even in São

Paulo, where Vital Brazil had just published a study on the subject.152

Serious cases of trypanosomiasis broke out in Mato Grosso state, Paraguay,

Uruguay and Rio de la Plata. The work that Vital Brazil and Adolpho

Lutz took as their point of reference had been published in 1901 by Dr.

Miguel Elmassian, Director of the Bacteriology Institute in Assuncion,

where the disease’s agent Trypanosoma equinum had been discovered.

This had been corroborated by Otto Voges, José Lignières,153 Joaquín

Zabala, Félix Mesnil and Alphonse Laveran. In 1903, Elmassian and Luis

Enrique Migone published a longer article on the subject in Annales de

l’Institut Pasteur de Paris.

Not only did Lutz ascertain that the trypanosome present and active in

Pará was the same as that described by Elmassian,154 but he also confirmed

popular belief about the receptiveness of capybaras to the disease. He

found that they were infected spontaneously and constituted a wild

reservoir for the parasite. Actually, what he showed was that a number of

mammals were susceptible to experimental infection (the sloth, for

instance), especially the small squirrel monkey, which was extremely

susceptible. He considered this animal highly suited to etiological and

therapeutic experiments.

Lutz reached the conclusion that trypanosomiasis had been imported

to Marajó, and that this had set off the 1828 epidemic that had struck the

island’s horses. It had then become endemic, producing outbreaks here

and there that did not spread greatly.

He also sought to belie an entrenched belief among the ranchers in

Pará state, who mistook cases of trypanosomiasis for glanders. In Pará,

trypanosomiasis in horses was only thought to be the paralysis of the

hindquarters. When animals became lackluster, thin, unable to work and

with swollen head glands, the general verdict was that it was “dry

glanders”. Lutz explained that glanders was always marked by external

symptoms – a secretion from the nose or cutaneous tumors – while
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trypanosomiasis in horses did not always lead to paralysis, as this was an

advanced symptom in all cases.

As far as cure and prevention were concerned, he experimented with

“atoxyl, potassium iodide, mercury bichloride combined with atoxyl,

trypanrot, certain aniline colors and in none of these agents did I find a

reliable, constant curative medium.” Trypanrot, developed by Ehrlich, and

atoxyl, by Thomas, made trypanosomes disappear from the blood, only to

return days later. In other cases, these chemicals were found to be entirely

ineffectual. The other medicines tested were even less effective. Prevention

was then the only practicable option left, even though it was almost as

difficult as the cure. Sick horses had to be isolated or put down, but before

this the disease had to be diagnosed by paralysis. As a bacteriological

diagnosis was unavailable to these stud farmers, this depended upon the

creation of zootechnical centers. Lutz also recommended the extermination

of capybaras and the use of a substance to repel horseflies, which was to

be smeared on the animals’ legs, where the insects tended to bite most.

This brings us back to medical entomology, the topic of this book of

Lutz’s Complete Works. Adolpho Lutz journeyed back to São Paulo

convinced that the main transmitters of Trypanosoma equinum were two

species that were commonplace in the ranches, both of which had already

been described: Tabanus importunus and Tabanus trilineatos.155 However,

he had been unable to find the trypanosome in these flies’ bodies on the

few occasions he had tried, “a fact which resolves nothing, scientifically

speaking, because of the small number of studies done.”156

Lutz was gaining great expertise on this group of insects. Throughout

his career in entomology, the most new species he described were from

this group. Indeed, he dedicated himself to their study until the eve of his

death, as we saw in the previous book of the present volume of his Complete

Works (2005).

His first steps in this field seem to date back to a study he published in

1899 about a case of bicheira, or myiasis of the throat, transmitted by

tabanids. In one of his first letters to Theobald dated September 23, 1900,

Lutz told him that he was investigating horseflies, or Tabanidae. Then,

when it was discovered three years later that tsetse flies hosted and spread

the sleeping sickness trypanosome, his curiosity about the group was further

awakened. It may have been this that led him to correspond with Etienne

Sergent in 1904, one year after the aforementioned discovery of
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Trypanosoma berberum, the etiological agent of a disease that affected

camels, which was transmitted by tabanid bite.157

In 1905, a lengthy series called “Novas especies de mosquitos do Brasil”

[New mosquito species in Brazil] was published in Imprensa Médica de

São Paulo; it is republished in this book. In the same year, Lutz published

‘Beiträge zur Kenntniss der brasilianischen Tabaniden’ [Contributions to

knowledge about Brazilian tabanids], in German, in Revista da Sociedade

Scientífica de S. Paulo.158 In 1907, Centralblatt für Bakteriologie,

Parasitenkunde und Infektionskrankheiten brought out a second work

by Lutz on the flies: ‘Bemerkungen über die Nomenklatur und Bestimmung

der brasilianischen Tabaniden’ [Notes on the nomenclature and

identification of Brazilian tabanids].159

In a letter written to Henrique Aragão just before his trip to Pará (June

5, 1907), at the same time as the 4th volume of Theobald’s monograph

was being published, Lutz commented, “I have finished the first part of

my work on tabanids ... but ¾ of the work still remains to be done,” (BR.

MN. Fundo Adolpho Lutz, pasta 194). Oswaldo Cruz had referred to this

paper a few months earlier (January 6, 1907). “If you want to publish it

in our Memórias at Manguinhos, as Theobald did in the “Reports” of the

Wellcome Research Laboratories at Balfour, I will be very pleased to do

so,” (Ibid, pasta 213).

The comprehensive study into “Tabanids of Brazil and some neighboring

countries”, in which Lutz would include the observations he made in Pará,

was published in Germany in Zoologische Jahrbücher under the title

‘Tabaniden Brasiliens und einiger Nachberstaaten’.160

In the letter mentioned above, Oswaldo Cruz showed great interest in

providing the Instituto Soroterápico Federal at Manguinhos with a collection

of tabanids, and asked the Director of the Instituto Bacteriológico de São

Paulo for some bibliographical references on this and on Sarcophaga. 161

Lutz went further: he took the collection he had built up in São Paulo to

Manguinhos, and in April 1909 published his first two works in

collaboration with Arthur Neiva in the inaugural issue of Memórias do

Instituto Oswaldo Cruz in both Portuguese and German. The papers were

“Erephopsis auricincta. A new tabanid of the subfamily Pangoninae”, and

“Contributions to knowledge about the indigenous fauna of tabanids.”162

That year, Oswaldo Cruz published a richly illustrated booklet designed

to show the world what biological products, laboratories and facilities were
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available at the institute that now bore his name. It also contained details

of the “Tabanid Collection” at Manguinhos, which already included the

species donated by Lutz.163

Adolpho Lutz and the metamorphosis of Manguinhos

As the Rodrigues Alves administration drew to a close (1906), public

opinion was in enthusiastic approval of its accomplishments. Statistics

proved the success of Oswaldo Cruz’s campaigns against yellow fever and

the bubonic plague. The new avenues and the mansions now lining them

lent the impression that Brazil’s capital had finally become ‘civilized’. The

populace that took part in the vaccine revolt had been brought under

control and evicted from the rebuilt areas, and a large part of those opposing

urban reform and sanitation had surrendered to the triumphant rhetoric

of the country’s “regeneration.”

Central Avenue (today called Rio Branco Avenue) was the backbone of

the urban improvements designed to transform the colonial city into a

Paris-like metropolis. When this thoroughfare was inaugurated on

September 7, 1904 – laid upon the ruins of hundreds of buildings – the

press announced the winners of an international façade contest, which

was meant to highlight this new urban space as one of the city’s leading

architectural wonders (Santos, 1966, p.139; Museu Nacional De Belas Artes,

1982). By about 1910, the ‘monumental’ buildings for which the avenue

would become famous had been erected, including the city’s Teatro

Municipal, copied after Paris’s majestic Théâtre de l’Opera.

At the same time, in the outlying plantation known as Manguinhos,

Oswaldo Cruz was constructing an architectural ensemble comparable to

those lining Central Avenue – a sight that still amazes anyone entering

the city of Rio de Janeiro. Knowing how important façades were in the

imaginary of the era, Cruz used them to lend legitimacy to the research

institute he was busy setting up, modeled on the Pasteur Institute of Paris

(Stepan, 1976; Benchimol, 1990).

Oswaldo Cruz’s prestige notwithstanding, Manguinhos was in quite a

delicate position. On shaky legal footing, it had overstepped the boundaries

of the primitive framework of the Instituto Soroterápico (Serum Therapy

Institute). In June 1906, Congress had once again been asked to transform

Manguinhos into the Institute of Experimental Medicine. The project was
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about to run aground. Opposition came from various sources:

representatives of oligarchies, who thought investments in such well-

appointed facilities for science were simply a waste; mercantile sectors,

reluctant to see a government agency controlling manufacture of biological

products; and politicians with ties to the medical profession, who were not

pleased with the idea of teaching at any institute other than the Faculdade

de Medicina do Rio de Janeiro. To a great extent, the battle was won in a

theater far from the Brazilian capital. The Diretoria Geral de Saúde Pública

and the IOC, both headed by Oswaldo Cruz, were the only South American

institutes to take part in the 14th International Congress on Hygiene and

Demography and the joint Hygiene Expo, held in Berlin in September

1907. There was much ado back in Brazil about the gold medal Cruz had

won there. In Rio de Janeiro, this national hero, who had made Europe

bow down before Brazil, was received at a magnificent reception. The city

that had become the “Paris of the Americas”  now had its own Pasteur to

canonize.

While still in Paris, Oswaldo Cruz drafted the by-laws of the Instituto

de Patologia Experimental, created in December 1907 and rechristened

the Instituto Oswaldo Cruz (IOC) in March 1908. In addition to endorsing

the triad research-production-teaching, these by-laws linked the institute

directly to the Minister of Justice. As a result, when Oswaldo Cruz left his

post as head of Public Health in 1909, the IOC in no way veered from its

path. Just as important was an authorization granted to the Institute to

earn its own revenue selling services and biological products. The IOC

thus had an advantage over other public institutions when it came to

handling the longstanding problem of inadequate allocations of budgetary

resources for health and science.

In 1906, the first branch of Manguinhos was inaugurated, in Belo

Horizonte, newly founded capital of the State of Minas Gerais. That same

year, Carlos Chagas conducted the anti-malaria campaign in Itatinga,

rural São Paulo, mentioned earlier. The following year, Chagas and Arthur

Neiva (1910) battled malaria in the Baixada Fluminense, an outlying

region of the city of Rio de Janeiro. In 1908, Neiva was active in other

regions, while Chagas, together with Belisário Pena, headed to northern

Minas Gerais, where the same disease was complicating construction of

new tracks of the Estrada de Ferro Central do Brasil railroad. There,

Chagas’ attention was caught by a haematophagous insect found thick on
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Scientists photographed by J. Pinto in front of the Tea House (Manguinhos, 1908). Seated, from left to right:
Carlos Chagas, José Gomes de Faria, Antônio Cardoso Fontes, Gustav Giemsa, Oswaldo Cruz, Stanislas
von Prowazek, and Adolpho Lutz. Standing, from left to right: Arthur Neiva, Henrique da Rocha Lima, Henrique
de Figueiredo Vasconcellos, Henrique Aragão, and Alcides Godoy. Casa de Oswaldo Cruz Collection,
Departamento de Arquivo e Documentação – Imagem IOC OC 4-5-1.

View of some buildings at
the Instituto Oswaldo Cruz,
circa 1912: in the
foreground, bioterium, the
facility for raising laboratory
animals, including a tower
for raising pigeons. In the
background, the Moorish
Castle, IOC’s main building.
Next to it, the old stables that
housed animals to be used
in producing serum. In the
left background, the graceful
tower of the aquarium that
held fresh- and salt-water
creatures to be used in
experiments. Fond
d’Archives Emile Brumpt,
Institut Pasteur. Photo 54.
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Lutz typing a paper on a brand-new Remington in his laboratory on the first floor of the Moorish Castle; the
author of the photograph (probably taken in 1912) highlights the vacuum, compressed air, gas, and water
registers at the laboratory. Fond d’Archives Emile Brumpt, Institut Pasteur. Photo 55.

Oswaldo Cruz and scientists arriving at Manguinhos in a horse-drawn cart. Rio de Janeiro, circa 1908-9.
From left to right, Oswaldo Cruz (2nd) and professors Gustav Giemsa (3rd) and Stanislas von Prowazek (4th), of
the Hamburg School of Tropical Medicine. Casa de Oswaldo Cruz Collection, Departamento de Arquivo e
Documentação – Imagem IOC(OC) 4-3.
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Aboard the Espana, Adolpho Lutz sails down the Paraná River in 1918. BR. MN. Fundo Adolpho Lutz.

Working for the Inspetoria de Obras contra as Secas, Adolpho Lutz traveled the São Francisco Valley from
Pirapora to Juazeiro in the company of Astrogildo Machado, from April 17 to July 17, 1912. In his report,
published in Memórias do Instituto Oswaldo Cruz (1915, t. VII), the scientists present data on the incidence of
Chagas’ disease, yellow fever, alastrim, leishmaniosis, typhoid fever, cholera, ancylostomiasis, malaria, and
other diseases. Casa de Oswaldo Cruz Collection, Departamento de Arquivo e Documentação – Imagem foc
ace1-18-1.1-1.
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the wattle-and-daub walls of homes; at night it would fly about sucking

the blood of human inhabitants and domestic animals. It had a penchant

for attacking the human face, which earned it the name barbeiro, or barber

bug. In March 1909, when Chagas detected in the blood of a sick child the

trypanosome he had been tracking in the transmitter’s organism, the

scientist finalized his discovery of a new tropical disease, named in his

honor.

The Pasteur Institute had just opened its branch in Brazzaville (1906),

capital of French Equatorial Africa (now the Republic of the Congo), where

it would study animal trypanosomiases and the only human manifestation

then known: sleeping sickness.

With the aid of Manguinhos researchers, Chagas was to delve deeply

into research on the disease caused by Trypanosoma cruzi. They were to

study the barber bug’s habits and the populations it attacked, the biology

of this protozoan and its cycle in both infected organisms, and the clinical

signs and organic lesions unique to a disease that had previously been

confused with malaria or ancylostomiasis (Chagas Filho, 1994; Coura, 1997;

Delaporte, 1994, 1999).

Chagas’ disease solidified protozoology as one of the Instituto Oswaldo

Cruz’s key areas of research, while simultaneously making the IOC an

extremely attractive place for European researchers, especially German

scholars, who were working hard in this field of investigation. In July

1908, two professors from the Hamburg School of Tropical Medicine

received six-month contracts to teach courses and to publish the results of

their research in Memórias do Instituto Oswaldo Cruz (before submitting

them elsewhere); they were Stanislas von Prowazek, Schaudinn’s

successor, and Gustav Giemsa (1867-1948), who invented the staining

method most commonly used in observing Hematozoa. Next May came

Max Hartmann’s turn, from the Institute for Infectious Diseases of Berlin.

Giemsa would return to Manguinhos in 1912, as would Hermann Duerck,

professor of pathological anatomy at the Universität Iena.

New Brazilian researchers joined the Instituto Oswaldo Cruz during

this period. In 1909, Gaspar Viana replaced Rocha Lima in pathological

anatomy. In addition to discovering the value of emetic tartar in treating

leishmanioses, venereal granuloma, and schistosomiasis, Viana was to

investigate the evolution of Trypanosoma cruzi in the tissues of humans

and animals as well as blastomycosis and other mycoses; he was further to
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classify the Bauru ulcer and the “úlceras bravas” (literally, “wild” or “severe”

ulcers) of the Amazon as types of leishmaniosis. José Gomes de Faria was

to inventory a number of new species of Trematoda, and in 1910 published

his discovery of the Ancylostoma braziliense.

The Institute’s prize acquisition was, without a doubt, Adolpho Lutz.

In 1908, he came to Rio de Janeiro to organize the Instituto Bacteriológico’s

show  at the Exhibition Commemorating the Centennial of the Opening

of the Ports, held in the neighborhood of Urca. On display at the State of

São Paulo Pavilion were anatomical parts from cadavers with medical-

veterinary pathologies; entozoa and other parasites; disease-transmitting

insects; and a variety of publications (Lemos, 1954). Indications are that

it was during this stay at the then-federal capital that Oswaldo Cruz

formally invited Lutz to transfer to Manguinhos. In a letter dated October

18, 1908, he expressed his hopes that Lutz had had a safe return to São

Paulo, and went on to state expectantly:

I sent you a telegram several days ago, in lines with what we had agreed
to, and I have not received an answer yet. But, since there were no longer
any doubts, I contacted the Minister, who immediately agreed with the
proposal I made concerning your coming here, and to this end, he forwarded
me a Notification authorizing me to sign a 6-month contract, which may
be renewed, under which you shall receive the salary of head of services.
As you can see, it’s all set, and with great satisfaction we look forward to

Night view of the Palácio das Indústrias, refurbished for Brazil’s 1908 National Exhibit, an event organized to
commemorate the centennial of the opening of Brazil’s ports to friendly nations. Erected in 1864, the building
housed the Praia Vermelha Military School until 1904. The view of the palace showcases its electric lighting,
which had only recently been introduced to the city of Rio de Janeiro. Collection of the Centro da Memória da
Eletricidade no Brasil, in Mendonça (2004), p.50.
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the day of your arrival. I managed to obtain a stipend of one conto-de-réis
towards your moving costs. Would you like me to send it to you there, or
would you rather receive it here? It makes no difference to me, and I look
forward to your reply.164

Days later (Oct. 29, 1908), Lutz received a telegram from Oswaldo Cruz:

“Received your letters late. Serious illness daughter prevented earlier reply.

Luggage may be sent S. Francisco Xavier … Have seen to your residence

at Institute.”165 On November 1, 1908, at the age of 53, Adolpho Lutz

became head of services at the Instituto Oswaldo Cruz.166 Until such time

as he was able to set up his house in Rio de Janeiro, he resided on the

Institute’s campus, with his British wife, Amy Fowler, his daughter, Bertha

Maria Júlia Lutz (then 14), and his son and youngest child, Gualter

Adolpho (5).167 Manguinhos rang in the third stage of Lutz’s career, a

period when he fulfilled his aspiration of dedicating himself entirely to

research, not necessarily for medical purposes; and so he worked until his

death in Rio de Janeiro, on October 6, 1940, a few weeks before his 85th

birthday. Although this phase began late in life, thanks to his longevity,

it lasted longer than the first two combined.168

Published in 1908 in O Brazil-Medico, his last paper written while director

of the Instituto Bacteriológico de São Paulo would eventually be recognized

as his chief contribution to Brazilian dermatology. We wrote about it in

Volume I of Lutz’s Complete Works (2004): the discovery in Brazil, for the

first time, of a disease characterized by very serious mouth lesions, which

Lutz classified as a pseudo-coccidioidomycosis, after identifying the fungus

that caused it and describing its characteristic mode of reproduction.

Launched in 1909, Memórias do Instituto Oswaldo Cruz was to publish

papers by the Institute’s scientists almost always in Portuguese and German

(hegemonic up until World War I), while the virtually thankless task of

translating them into the latter language fell to Adolpho Lutz. His

relationships with European and North American universities, museums,

and research institutes were an asset that contributed to solidifying

Manguinhos’ international prestige. Lutz’s connections certainly helped

open doors for older researchers, recently promoted to assistants, who were

sent abroad during this time to do internships or undertake specialization

studies at first-world laboratories.

To promote the promising field of veterinary science, Oswaldo Cruz

had already sent a specialist to the famous French school of Alfort. Between
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1909 and 1910, Cardoso Fontes and Alcides Godoy traveled to Germany;

Figueiredo de Vasconcellos, to France; and Henrique Aragão, to both

countries. Arthur Neiva was the only one to go to the United States. The

decision was spurred by his interest in undertaking specialization studies

in entomology and by Oswaldo Cruz’s wish that Neiva do his studies there,

and not in Europe. Neiva’s stay in Washington had to do with Cruz’s

1907-08 trip to the US capital. The campaign against yellow fever in Rio

de Janeiro had been a success, and Cruz had just received his gold medal

in Berlin.169 The Brazilian government had sent a costly advertising

commission to Europe to attract immigrants and foreign capital to Brazil

(ironically code-named the “gold commission”); taking advantage of

Oswaldo Cruz’s sudden renown, it had decided to go abroad to plug the

idea of “settling Brazil.” Cruz not only fulfilled the diplomatic missions

entrusted to him by Baron Rio Branco, Minister of Foreign Affairs; with

Manguinhos in mind, he also worked to tighten relations with centers

then in the vanguard of experimental medicine. The material on exhibit

in Berlin was divided between Hoffmann, one of the discoverers of the

syphilis microbe, the Kaiser-Wilhelms-Akademie, Berlin’s Institute of

Hygiene, and the schools of Tropical Medicine in London, Heidelberg, and

Hamburg. After visiting the latter and the Pasteur Institute in Paris,

Oswaldo Cruz set off for New York, where he made his acquaintance with

the Institute for Medical Research founded by Rockefeller, which he

“considered the most complete establishment for the study of bacteriology

and experimental medicine” (Guerra, 1940, p.395).

In Washington, he met with President Theodore Roosevelt and

guaranteed that the U.S. fleet, which was engaging in war maneuvers,

could land its 15,000 crew members in Rio de Janeiro with no fear of

yellow fever.  According to Howard (1930, p. 425), Cruz was so impressed

with what he saw at Washington’s National Museum of Natural History

that he “suggested to Dr. Neiva that, when it came his turn [to undertake

specialization studies abroad], he visit the United States.”

Oswaldo Cruz’s letter to the young assistant at Manguinhos, dated

July 18, 1907 – therefore while he was still in the United States –

corroborates Howard’s words. Excited about the “wonderful monograph

on culicids” that this entomologist and his collaborators were working on,

Oswaldo Cruz said:
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They’re going to topple Theobald. They were very excited when I told
them that we were completely confounded by Theobald’s orientation. They
asked me for, and I promised them, as complete a collection as possible of
our mosquitoes, most of which they do not  know. I would ask you to get
a collection ready to forward them as soon as possible. Expressing a desire
to send an assistant up here to study these matters of entomology, they
were most pleased with the idea … Which means you must start learning
to speak English. They would also like to know the dates of the issues of
Imprensa Medica in which Lutz’s articles appeared so they can establish
questions of priority. I’m not sure, but I believe that Peryassú perhaps
did not pay much attention to Knab and Dyar’s classification. If there’s
still time, it would be good to change any harsher expressions, because
they are unparalleled workers.170

In a letter to Adolpho Lutz written on the eve of his transfer to

Manguinhos (Jul. 30, 1908),171 Cruz stated, “Neiva … will be the Institute’s

‘arthropedist’” (this was a reference to arthropodology, the branch of

zoology that studies arthropods).

The young physician from Bahia, who would be Lutz’s main collaborator

at Manguinhos for some time, traveled to Washington in 1910, when

Theobald was publishing the fourth and final volume of his famous

monograph. There Neiva was to spend time with three influential figures

in US entomology: Leland Ossian Howard, Harrison Gray Dyar, and

Frederick Knab, who were about to publish a work as important as

Theobald’s, based, however, on taxonomic categories and methods of

analysis that clashed with those used by the British entomologist.172

At a crucial juncture of change, Manguinhos was thus strengthening

its ties with another community in entomological research, one with which

– as we will see – Lutz also had connections and one that was about to

cause a major upset among those who had till then been deemed the

undisputed authorities of the field.

This choice was also influenced by a factor of geographic and ecological

import: for South and North Americans alike, the investigation of neo-

tropical fauna was useful and convenient, while the British had only

indirect access to these species. Since the Americans were working in loco,

they were able to cooperate (or compete) in their efforts to compile a more

extensive inventory and to better observe interrelations between groups

and their environments.
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Entomology in the United States

Much as in Europe, agricultural pests stimulated entomological studies

in the United States. A few sparse papers began appearing in the late

eighteenth century,173 most of which were written by farmers or fruit-

growers who had a limited understanding of entomology. The few existing

collections of insects belonged to amateurs, whose choices were based on

the beauty of specimens, meaning most of them gathered beetles and

butterflies (Howard, p.10). As in other New World colonies, all knowledge

of US entomological fauna was grounded in collections made by traveling

European naturalists, and these belonged either to major collectors or to

Old World institutions. In the early nineteenth century, more substantive

works on US entomological fauna began to appear in the United States

itself. In 1806, the Reverend Frederick Valentine Melsheimer (1749-1814)

published A Catalogue of Insects of Pennsylvania; for some eighteen years,

it would be the only reference book available in the United States, recently

freed from the colonial yoke.174 Between 1824 and 1828, Thomas Say (1787-

1834), one of the founders of the Academy of Natural Sciences of

Philadelphia, published three volumes entitled American Entomology or

Descriptions of the Insects of North America; the author was compared

with great names in European entomology, like DeGeer, Fabricius, and

Linnaeus (Mallis, 1971, p.16).

More general studies on insects of economic import came only in the

1840s, when Thaddeus William Harris (1795-1856) published Report on

Insects Injurious to Vegetation (1841) and Alpheus Spring Packard Jr.

(1839-1905), Guide to the Study of Insects (1869).175 In 1854, the State of

New York appointed physician Asa Fitch to study insects that caused crop

damage, initiating a movement that gradually spread to other American

states. Fitch published fourteen reports in the Transactions of The New

York State Agricultural Society between 1855 and 1872. The same year

that Fitch was hired, the US Office of Agriculture asked farmer and artist

Townend Glover (1813-83)176 to study seeds, fruits, and insects, making

him the federal government’s first ‘entomologist’. This position would be

institutionalized when President Lincoln established the independent

Department of Agriculture in 1862. Glover, who was then working at the

University of Maryland, was called back to Washington to take the official

post of United States entomologist. In 1878, he was replaced by Charles
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Valentine Riley (1843-95) and Leland O. Howard (1857-1950), Adolpho

Lutz’s future interlocutor.

Meanwhile, some states hired their own entomologists to deal with

agricultural pests. Their studies were published in reports, pamphlets, and

periodicals directed at a rural audience or at the few peers who read the

American Entomologist.  Collections grew, and courses on entomology

entered the curriculum at universities and state agricultural colleges. These

initiatives culminated in the 1888 organization of the State Agricultural

Experiment Stations.177

Before taking his post with the federal government, Riley had a career

in the state of Missouri as an entomologist and professor. During 1874-76,

he led the commission that battled the Rocky Mountain locust, which was

then devastating crops in the Western and Midwestern portions of the

United States. The campaign’s success thrust him into the post of United

States Department of Agriculture

entomologist. Under his initiative, the

Department created its entomology

division in 1881, later upgraded to the

Bureau of Entomology (1904).

Leland Ossian Howard was hired in

1878 to serve as Riley’s assistant.178 A

skilled taxonomist, he devoted special

attention to the group known as

Hymenoptera, which includes a number

of agricultural pests. In 1883, he received

his Master’s degree from Cornell with a

thesis on the morphology of Hymeno-

ptera of the family Chalcididae. When

Riley retired in 1894, Howard took over

Leland Ossian Howard (1857–1950).
Source: hbs.bishopmuseum.org/dipterists/
images/howard.gif (accessed on May 17,
2006).

as head of the Entomology Division, a post he was to hold for over thirty

years. In 1895, he also became honorary curator of the National Museum

of Natural History’s insect section.179

During Riley’s administration, a number of professionals spent time

with the Entomology Division. Charles H. Tyler Townsend, for example,

joined in 1888, remaining until 1891. He then moved to New Mexico,

where he became a professor at the College of Agriculture and Mechanical

Arts in Las Cruces. Two years later, he was made curator of the National
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History Museum in Jamaica. From 1904 to

1906, he lived in the Philippines, was later

entomologist and director of the Expe-

rimental Station in Peru (1909-13), and

then returned to the United States to work

in agricultural entomology. With Coquillett’s

death in 1911, Townsend replaced him as

systematizer with the Department of

Agriculture’s Entomology Division. He

returned to Peru in 1919 and eventually

settled in Brazil (Itaquaquecetuba, SP),

where he stayed until his death in 1944. From

his time in Peru on, Townsend maintained a

longstanding correspondence with Adolpho

Lutz on South American insects (1909-32).

Another noteworthy figure is Daniel

William Coquillett, considered one of the

greatest US dipterologists and a pioneer in

the biological control of insects. Of French

descent, he was born in Pleasant Valley,

Illinois, on January 23, 1856. While still a

child, he began collecting insects, mainly

moths and butterflies. His first mature

contribution to entomology was On the Early

States of some Moths (1880). Struck by

Charles Henry Tyler Townsend
(1863-1944). Howard (1930),
plate 43.

Daniel William Coquillett (1856-1911).
HOWARD (1930), plate 6.

tuberculosis, two years later he moved to Anaheim, in southern California.

He then began specializing in the study of Diptera,  although he published

papers on a number of other groups.180 In 1893, he transferred to Washington

and began researching Aspidiotus perniciosus, an hemipterous insect

(Sternorhyncha) of the family Diaspididae, a voracious destroyer of fruit

bushes and trees. Three years later (1896), he became honorary curator of

the Diptera section of the NMNH. He published a number of papers on

Tachinidae, Simuliidae, and Culicidae. His book Type Species of North

American Genera of Diptera (1910) was received to great acclaim by

entomologists. In all, Coquillett described some one thousand species of the

group. He passed away in Atlantic City, New Jersey, on July 7, 1911. His

valuable collection of Diptera became part of the NMNH’s collection.
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He kept up a steady exchange of ideas with Howard during the latter’s

time as head of the Entomology Division, since they shared the same

interests, including their advocacy for replacing pesticides with natural

methods of control. Howard’s interest in Diptera predates the discovery of

the means of transmissions of malaria. Before 1897-99, he had already

suggested pouring kerosene in still waters to combat mosquitoes and reduce

the incidence of disease. His interest in Diptera rose sharply after Ross

and the Italians discovered its role in malaria and once the US contingent

in Cuba had shown that the insects spread yellow fever. Researchers who

were already working with entomology gained a new status, as they were

the best qualified to untangle the taxonomic confusions exacerbated by

the race to identify the transmitters of this disease.

The Entomology Division began engaging in more systematic research

into Diptera. Howard, who had already studied the biology of Culex

quinquefasciatus, published another paper on Anopheles

quadrimaculatus, the country’s main malaria vector. In 1901, he released

Mosquitoes: How they live; How they Carry Disease; How they are

Classified; How they may be Destroyed. That same year, “Malaria and

Certain Mosquitoes” came out in Century Magazine.

In 1902, Howard requested funding from the Carnegie Institution –

recently founded in Washington – to study North American Diptera. He

contended that the book and atlas published by Theobald in 1901, as well

as the book published by Major George M. Giles in 1900 (and re-edited in

1902), did not contain material representative of North and Central

America and the Caribbean (then known as the West Indies). Howard

intended to produce a comprehensive work on the mosquitoes of these

regions. When funding was made available in 1903, he invited two

entomologists to collaborate in this ambitious venture: Frederick Knab

and Harrison Gray Dyar.

Knab was then working as an illustrator for the entomologist Stephen

Alfred Forbes. Born in Würzburg, Bavaria, on September 22, 1865, he

came from a family of artists. His father, Oscar Knab, was an engraver

and painter, and one of his siblings worked as an artist for the Bavarian

court. Frederick Knab also demonstrated artistic talent, and some time

after emigrating to the United States at the age of 8, he returned to

Germany to study for a while in Munich. (His family settled in Chicopee,

Massachusetts.) Dedicated to painting landscapes, Knab had the
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opportunity to develop his entomological background while on an

expedition down the Amazon River in 1885-86. He joined the Department

of Agriculture’s Entomology Division in 1906. Following Coquillett’s death

five years later, he became curator of the Diptera collection at the NMNH.

He passed away in Washington, on November 2, 1918, victim of an

undiagnosed illness he had picked up while in Brazil.

Harrison Gray Dyar had been working at the NMNH since 1897, as

head of the Lepidoptera section, at the invitation of Howard himself.181

After obtaining a degree in chemistry from the Massachusetts Institute of

Technology in 1889, he received his Ph.D. from Columbia University with

a dissertation entitled “On Certain Bacteria from the Area of New York

City” (1895). Before joining the NMNH, he was assistant of bacteriology

(1896-97) at Columbia University’s School of Physicians and Surgeons.

In 1894, he published “A Classification of Lepidopterous Larvae.”

Thanks to this important article, he became curator of the Museum’s

Lepidoptera collection. His research on larvae produced Dyar’s rule, which

states that the head capsule width of Lepidoptera larvae obeys a regular

geometric progression during successive larval instars, a discovery that

made it possible to determine the insect’s stage by measuring the size of its

head.

Dyar and Knab were responsible for the taxonomic part of the work

organized by Howard, and since Dyar was in a comfortable financial

position, he funded a number of expeditions to collect insects. Dyar was

one of the most important taxonomists of his day. In addition to writing

many articles about North American Lepidoptera, he investigated

mosquitoes, especially their larval stage. Following Knab’s death, he began

researching mosquitoes during their adult phase as well, eventually

becoming an authority on Culicidae. His research on the male genitalia of

these insects was vital to classification of the group. In addition to Culicidae,

Dyar studied the families Simuliidae, Psychodidae, and Chaoboridae.

He founded the lnsecutor lnscitiae Menstruus, a periodical totaling

fourteen volumes between 1913 and 1927, contributed to the main

entomological publications in the United States, and engaged in heated

controversies with some of his peers, such as D. W. Coquillett, J. B. Smith,

and Henry Skinner.

The Mosquitoes of North and Central America and the West Indies (4

volumes) was published by the Carnegie Institute between 1912 and 1917.
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It became a landmark work in the taxonomy of this group of insects.

Howard planned to complete it in three years, but it took six years for the

first volume to come out. As the main author, he blamed this delay on the

need to conduct as thorough a study as possible for biologists and

sanitarians; he also criticized Theobald and Giles for their haste in

publishing their own work – incomplete and marred by serious taxonomic

problems. Because of this delay, he had to come up with money to

supplement funds granted by the Carnegie Institute. His sources were

various: funds Congress had earmarked for the Department of Agriculture’s

use in investigating insects harmful to the health of man and animals,

financing from the Panama Canal Commission, the help of volunteers in

Central America and the West Indies, and, last but not least, outlays by

the authors themselves, above all Dyar (Howard, ibid., p.472).

The work of these three entomologists congealed a long-running dispute

– primarily with their European peers – over taxonomic norms, mostly

involving Diptera. At various points in time, Adolpho Lutz, one of

Theobald’s chief partners, engaged in the taxonomic controversy provoked

by the North Americans, who were eager to achieve hegemony in the

knowledge of that group of insects.

Just as Theobald’s monograph played a role in the construction of the

British Empire, the undertaking by Howard and his collaborators played

a similar role in the expansion of US imperialism, more noticeable once

the country had put the Civil War (1861-65) and its repercussions behind

it. The ‘trustification’ of the US economy transpired at the same time that

Africa and the Pacific were being split up mainly between Great Britain,

France, Germany, Belgium, and Japan. If the United States received a

smaller share in this division, the country spared no efforts to ensure its

political and economic hegemony on the American continent, in detriment

to European hegemony; only in areas quite near the United States itself

(i.e., the Caribbean and Central America) did it resort to territorial

occupation. The first marker of this process was the Spanish-American

War of 1898, when the United States intervened in favor of Cuban

independence. Besides Cuba, Spain also lost Porto Rico, in the Caribbean,

and the Philippines, in Oceania, to the ‘Yankees’.

Great Britain held possessions in the region of the Antilles, then known

as the British West Indies: Jamaica, the Bahamas, Trinidad and Tobago,

Santa Lucia, Dominica, etc. These islands supplied coal to steamships
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belonging to the British companies that controlled international trade in

South and Central American (Hobsbawm, 2002, p.102). They had a naval

base in Belize (then known as British Honduras) and were also present in

Guatemala and the area of Guyana taken from the Dutch in 1815 (Falcon,

2000, p.73). This British influence represented a roadblock to the US

interest in attaining a monopoly over trade and navigation between the

Atlantic and Pacific Oceans.

In 1901, President Theodore Roosevelt (1901-09) announced what came

to be known as the Big Stick doctrine, corollary of the Monroe Doctrine

(1823), whose slogan had been “America for the Americans.” Its first fruit

was the separatist movement in northern Colombia, fomented by the United

States, which ultimately resulted in the 1903 creation of an independent

state on the Isthmus of Panama. Construction on a canal to link the two

oceans began the following year. Completed in 1914, the canal was to

remain under US control until 1999.

Another important episode in the solidification of US hegemony took

place in Venezuela. In 1902, the Venezuelan government and a number

of capitalists were insolvent and in deep debt to powerful British and

German creditors. England, Germany, and Italy then blockaded

William Crawford Gorgas (1854-1920) photographed at the site where the Panama Canal was being built; his
expertise was essential in combating the transmitters of yellow fever and malaria. Collection of the National
Library of Medicine, in Bethesda. Lyons and Petrucelli (1987), p.562.
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Venezuela’s ports, but Roosevelt negotiated a way out of the crisis that

would prevent Europe from strengthening its presence in the region

(Donghi, 1982, p.169).

From 1909 to 1912, the United States occupied Nicaragua for the first

time, and in 1913 it intervened in Mexico as well,182 when General Huerta,

a British sympathizer, rose to power. The North Americans supported his

opponent, Venustiano Carranza, and took military occupation of the port

of Vera Cruz.

World War I cleared the way for the United States to take over markets

and territories controlled by the British and to expand its influence beyond

the Caribbean and Central America.

Adolpho Lutz and the U.S. entomologists

The first contact between Howard and Lutz took place in October 1902:

the director of the Instituto Bacteriológico de São Paulo asked the head of

the U.S. Entomology Division for some of his papers, a request that was

swiftly met.183 On January 13, 1903, Lutz proposed that they continue

corresponding and exchanging biological material. In his answer dated

February 10, Howard warmly welcomed the suggestion: “Let me know

especially what you would like from this country. Have you already some of

our blood-sucking species? Give me either a list of what you have or a list of

your desiderata. I shall be very glad to receive anything in this line from

you”. Without delay, Lutz sent Howard four copies of the paper he had just

published on mosquitoes and forest malaria.  In the same letter (Feb. 24,

1903), he said he would like to receive publications from the Department

and especially to exchange Diptera specimens; he mentioned he had already

collected about 100 Brazilian species (BR. MN. Fundo Adolpho Lutz, pasta

83, maço 2). In May, Howard sent his correspondent a report by Coquillett

on the species received from Lutz, along with a box containing species he

believed might be of interest. “You will notice that we mount insects on a

rather different plan,” Howard made a point of mentioning, “and I think if

you will familiarize yourself with our method that you will find it vastly

superior to the English method”.

Their correspondence continued on a friendly note, with frequent

exchanges of specimens and taxonomic information. It is interesting that

Howard’s letters make no mention whatsoever of Theobald or of Lutz’s
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collaboration with him. His paper on forest malaria was not to have an

immediate impact, but almost ten years later, as we will see, Dyar and

Knab were to engage in a heated controversy over the veracity of Lutz’s

observations regarding this new form of the disease, with an exclusively

forest cycle.

As stated earlier, in 1904 Lutz published a new taxonomic scheme of

Culicidae as part of Celestino Bourroul’s dissertation; he grouped genera

into different subfamilies, for the first time making this suprageneric

division using larval characters – and quite rightly so. He first created

two major divisions, based on the presence or not of a piercing proboscis:

Euculicidae and Culicimorphae. Euculicidae (with a piercing proboscis)

were then subdivided into two large sets (Asiphonatae and Siphonatae),

depending on whether or not their larvae had a respiratory siphon.  This

was the first time larval characters had been used in dividing into

subfamilies.  Lutz once again subdivided Siphonatae, this time using a

curved or straight proboscis as the differential character (Ankylorhynchae

and Orthorhynchae). The new groups were subdivided successively until

reaching genera.184

The scheme proposed by Adolpho Lutz was soon embraced by his

European peers, particularly Raphael Blanchard and his closest

interlocutor, Frederick Theobald, who adopted the new classification

practically in its entirety in the second supplement of his monograph,

published in 1907.

Blanchard ranked at the top of the network that linked zoologists and

parasitologists around the world, who were devoting more and more of

their time to topics of medical relevance (Caponi, 2003, p.113-49). He was

one of the founders of the Société Zoologique de France, serving as its

secretary-general from 1876 to 1900. Together with Alphonse Milne-

Edwards, Blanchard organized the international zoology conferences that

established more precise rules to govern zoological nomenclature, the first

held in 1889. In 1898, Blanchard started the Archives de Parasitologie,

where many of Lutz’s papers would be reviewed, and in 1902 he created

the Institut de Médecine Coloniale, which would provide training in

parasitology to physicians working in so-called warm countries.

In 1905, Blanchard published Les moustiques: histoire naturelle et

médicale, one of medical entomology’s founding treatises, where he

reproduced the Culicidae classification proposed by Lutz (p.619-20; it is
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Fig. 1-4: Compsomyia macellaria. Fig. 1 – Whole insect, enlarged; Fig. 2 – Profile of head, enlarged;
Fig. 3 – Front view of head, enlarged; Fig. 4 – Top view of head, enlarged; Fig. 5-9: Aricia pici. Fig. 5 – Whole
insect, enlarged; Fig. 6 – Profile of head, enlarged; Fig. 7 – Front view of head, enlarged; Fig. 8 – Top view of
head, enlarged; Fig. 9 – Pupa prior to eclosion of the fly. Fig. 10-13: Dermatobia cyaniventris. Fig. 10 – Whole
insect, enlarged; Fig. 11 – Profile of head, enlarged; Fig. 12 – Front view of head, enlarged; Fig. 13 – Top view
of head, enlarged. Engraved print from article by Raphael Blanchard entitled “Contribution à l’étude des diptères
parasites,” published in Annales de la Société Entomologique de France (v. LXV, 1896), a periodical created in
1832 following the merger of the Revue Française d’Entomologie and the Revue de Pathologie végétale et
d’Entomologie agricole de France. BR. MN. Fundo Adolpho Lutz.
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also worth mentioning that Lutz [1939, p.477] saw this as an “excellent

summary of the arguments in favor of transmission of leprosy by

Culicidae”).185 Blanchard analyzed mosquitoes’ proven role as carriers of

malaria, yellow fever, and lymphatic filariasis, and their “presumed” role

in transmitting not only leprosy (p.543-5) but also dengue fever, plague,

hot-climate ulcers, warts, moles, undulant fever, and an equine epizote in

South Africa.

All evidence suggests that the two began corresponding in 1901, or

perhaps even earlier.186 Of the letters remaining in Lutz’s archives, the

first is dated June 1905; in it, Blanchard requested specimens of mosquitoes

for his entomological collection, “qui ne comptait pour ainsi dire aucun

type sud-américain” (BR. MN. Fundo Adolpho Lutz, pasta 255, maço 1).

This correspondence clearly reveals the French parasitologist’s respect for

Lutz’s work.

 A thousand thanks for your long, friendly, and educational letter. I would
be very happy to publish in [Archives de Parasitologie] any of your works
and those of your students that you would like to send me. It would seem
to me especially interesting to soon publish a paper encompassing your
important studies on mosquitoes, with the diagnosis of their subfamilies,
genera, and species as you have recently established them. I thank you in
advance for your next remittance of mosquitoes. I have nothing, or almost
nothing, from South America; so this collection will be very welcome ...
Unfortunately, it is difficult for us to have access to papers published in
Brazil.187 

Lutz’s new arrangement earned praise from his peers in the United

States as well, especially Dyar,188 who was working with larvae and

genitalia to find an improvement on the classification scheme proposed by

Theobald. In an article entitled “On the Classification of the Culicidae,”

published in the Proceedings of the Entomological Society of Washington

in December 1905, he remarked:

A classification proposed by Dr. Lutz and cited in R. Blanchard’s work …
corresponds precisely to larval characters, and this is obviously the best
and most natural classification proposed to date. Dr. Lutz achieved this
felicitous result not by using any new character, but by altering the order
of importance of the old ones. The relative length of the palpi in the male
or female. Up until now viewed as the prime character, it has been relegated
to a secondary plane … The useless characters of scales, used by Theobald,
have been discarded, and rightfully so. I am referring to primary divisions,
or subfamilies, without entering into the merit of the classification of
genera”. (Dyar, 1905, p.188)
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Proceeding with his comparison of Theobald’s and Lutz’s classifications,

Dyar analyzed other characters that Lutz used in his division into

subfamilies and proposed rearrangements. In his opinion, the strong

character in the Brazilian’s scheme was the presence or absence of bristles

in the metanotum; subdivisions based on palpi were weak and should be

discarded. In an effort to combine larval and adult characters, Dyar (ibid.,

p.190) considered only three subfamilies valid: Anophelinae, Culicinae,

and Sabethinae. This paper sparked much interest among US entomologists

and would be further developed in an article published the next year, in

collaboration with Frederick Knab.

On June 22, 1906, Knab asked Lutz for a copy of Bourroul’s dissertation

(the Americans were aware of the classification included in it thanks to

Blanchard’s book). Knab had already sent Lutz his latest paper, written

together with Dyar, on mosquito larvae, along with the new classification

he wanted to propose for the group.

You will see that in the main we agree with your views, only we are
inclined to recognize four subdivisions, making for greater clarity. The
Aedids we have thrown over altogether as a heterogeneous and untenable
group. You were the first to recognize the Sabethids as a group. To mind
they are nearly equal in value to all the other forms together. Your region
must offer a wealth of interesting material and we hope to see many
valuable contributions from you to the knowledge of mosquitoes. (see
www.bvsalutz.coc.fiocruz.br)

 “The larvae of Culicidae classified as independent organisms” had just

been published in the Journal of the New York Entomological Society

(1906, v.XIV, n.4, p.169-230). In it, Dyar and Knab approached the

classification of Culicidae using larval characters alone; they also criticized

the value of scale structures in separating genera – a criterion proposed

by Theobald and adopted by many other researchers. They commented

on Blanchard’s book, praising it at first, above all for having done away

with certain “rough” aspects of recent entomological production, but they

then went on to attack the classification validated by him:

We cannot restrain a feeling of surprise that eminent authors should
adopt such weak characters for the separation of subfamilies and genera.
Much weight is given to the length of the palpi in the male or female, to
which we find two fundamental objections. The length of palpi is, in our
experience, never an important character, in any insects, being adaptive
and not of more, often of less than generic value ... In the definition of
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genera, much importance is attached to the shape and arrangement of
the scales. To anyone conversant with the value of different characters in
insects, this appears, a priori, an unfortunate selection”. (Dyar & Knab,
ibid., p.172-3)

To reinforce their argument that these characters did not produce a

“natural” classification, Dyar and Knab turned to a book published in

Calcutta in 1904 by P. S. James and W. Glen Linston: A monograph of the

Anopheles mosquitoes of India. The authors condemned the very subjective

nature of Theobald’s descriptions of characters he considered basic, for

instance, the shape of scales – how lanceolate, long, or narrow they were

in the wings, like hairs on the abdomen, which in turn was at times hairy.

All of this was seen as a product of the British entomologist’s subjective

perception, circumstantial and hard to measure.

In the volume of his monograph released in 1907, Theobald had this to

say: “a great deal has been done in America on Culicidae larvae since the

issue of the last volume. A large number of forms are now definitively

known …  That larval characters are of great value and interest there is

no doubt, but to form genera and species on larvae is surely unusual.”

According to Theobald, whoever examined a broad series of any larvae

would note much variation in their characters, not only in different stages

of the same species but also in the same stage across different specimens

of the same species (1907, p.9 and 13).

The British entomologist made reference to another new classification

method proposed in 1904 by E. P. Felt, which took into account not only

larval characters but also the male genitalia and nervure of the wings. In

Proceedings of the Entomological Society of Washington, Dyar (1905) had

Drawing of the genitalia of a male of the species
Stegoconops capricornii Lutz. Howard, Dyar
and Knab (1912), plate 24.

agreed with Felt and had concluded

that genitalic divisions were

corroborated by larvae, thereby

constituting a more natural division

than that based on scales and palpi,

as recently introduced by Theobald.

His interest in larvae prompted

Dyar to assume responsibility for the

study of the immature stages of

Diptera for the major publication he

was preparing in collaboration with
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Howard and Knab. Strong and arrogant in personality, Dyar did not weigh

his words when clashing with entomologists who thought differently, even

his colleagues in Washington. Right after release of his article on Culicidae

larvae (written with Knab), Daniel Coquillett, curator of the Diptera section

of the NMNH, published a note in which he expressed his indignation

over Dyar’s approach:

As soon as Mr. Busck returned from his collecting trip to the West Indies
last fall, and turned over to me, for naming, the specimens of mosquitoes
collected, I at once began separating the larvae and larva skins into species,
intending afterward to associate them with the bred adults and then to
definitely identify the various species. … Dr. H. G. Dyar, however, to
whom had been promised the writing up of the immature stages for the
Carnegie monograph, began to clamor for these, demanding that they be
turned over to him at once. So persistent and vehement was he in his
demands that an order was issued, directing me to immediately place
this material in his possession. I was further instructed to prepare a
provisional list of the bred adults, which I did, marking doubtful species
… and Dyar was instructed to aid in correcting this list by indicating
those cases, if any, where more than one species were included under one
name. This he refused to do. Instead he prepared and hurriedly published
the paper referred to [“The Larvae of Culicidae Classified as Independent
Organisms”], giving my tentative names, but without a word of explanation
in regard to their being only provisional … Moreover, in several cases, he
has omitted the mark of interrogation, while in others he has craftily
transferred it from the name of the species to that of the genus, thus
intentionally giving the false impression that it was the genus, and not
the species, about which I was in doubt! (BR. MN. Fundo Adolpho Lutz,
pasta 168, maço 4)

Theobald maintained his confidence in the approach he had adopted

from the beginning of his work on Culicidae. In his introduction to the

1907 volume, he reiterated his choice: the enormous amount of material

available to him for analysis had proven the value of the structure of

scales not only for diagnosing specimens but also in arriving at their true

and faithful classification.

 He believed that the genitalia of the male and the structure of the palpi

were of lesser import, useful solely to supplement knowledge based on the

grouping by scales. Theobald adopted Lutz’s taxonomic arrangement with

only two minor changes. He felt it was the best general classification ever

proposed, and praised Lutz for having stuck with the original descriptions

of genera of Culicidae as presented in classic works on entomology while

updating the classification in accordance with more modern knowledge.
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Following publication of the 1907 volume, Theobald’s correspondence

with Lutz dwindled. Theobald concentrated more and more on his first

area of interest – agricultural pests – while Lutz left his post as director of

the Instituto Bacteriológico de São Paulo to begin his new life at

Manguinhos. Just like the British entomologist, Lutz was to relegate

mosquitoes to a secondary plane among the entomological groups to which

he devoted his time. He now turned to Simuliidae, first and foremost,

followed by Phlebotomous flies, Ceratopogoninae, Megarhininae (on the

eve of World War I), Hippoboscidae, Oestridae, Trypaneidae [Tephritidae],

and, lastly, Blephariceridae. Back then, these groups had not yet been

associated with any notable medical or sanitary issue, with the exceptions

of Tabanidae, which Lutz studied until his death, and of Phlebotomous

flies, associated with leishmaniosis.

Lutz and his relation with the United States while at
Manguinhos

Adolpho Lutz’s correspondence with U.S. scientists was to continue until

World War I, interrupted only during the year he moved to Rio de Janeiro.

At times they wrote about classification issues and the exchange of

specimens; at other times, about taxonomic disputes and questions of

interpretation, as in the case of forest malaria.

Busy collecting and studying Diptera fauna in Central America and

the Caribbean, Dyar and Knab periodically published papers on new

species and synonymies. Their contact with Latin American entomologists

– mainly Adolpho Lutz – was fundamental to identifying neo-tropical

species and mapping their geographic distribution. In 1908, they proposed

a new name for the species Theobald had classified as Myzomyia lutzii –

the one collected by Lutz in the Cubatão highlands, which he had

associated with the transmission of forest malaria. Theobald had first

christened it Anopheles lutzii, and later shifted it to the genus Myzomyia.

The U.S. entomologists included the species in the genus Anopheles, since

they did not recognize Myzomyia as valid. And since the name Anopheles

lutzii was preoccupied, they called it Anopheles cruzii, noting: “It gives

us great pleasure to dedicate this interesting species to Dr. Oswaldo Cruz,

well-known hygienist and bacteriologist from Rio de Janeiro” (Dyar &

Knab, 1908, p.53).189
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Howard resumed his correspondence with Adolpho Lutz in April 1909,

informing the Brazilian entomologist that he was about to publish the

monograph he had been working on and asking him for a portrait for the

gallery of entomologists that would be included in the work. Besides sending

the photograph (Jul. 14), Lutz wrote that he would soon be publishing a

review of Brazilian Culicidae, in partnership with Arthur Neiva. He was

working with Simuliidae and Ceratopogoninae, and asked the U.S. scientist

for species of the latter group collected in Brazil, classified and described

by Coquillett. He also asked for the description of Ceratopogoninae from

the Caribbean region for comparison’s sake. He believed they were different

from the species found in Brazil. Lutz had the same question about two

species of Simuliidae.

Howard forwarded this letter to the dipterologists at the NMNH in

Washington. On September 20, 1909, Knab replied with comments and

suggestions to be conveyed to Lutz (BR.MN. Fundo Adolpho Lutz, pasta

168, maço 4). They were quite concerned about the review he intended to

publish; in particular, they were worried about taxonomic issues and

questions of priority.

 “Thank you very much for the opportunity to read Dr. Lutz’s letter,”

wrote Knab.

I am much interested to find that Dr. Lutz is continuing his work on the
mosquitoes. I do not suppose we can ask him to hold his work off with his
proposed revision of the Brazilian Culicidae, but perhaps you can suggest it
in a delicate way. You can easily see what complications are likely to arise if
his and our work come out simultaneously or nearly so. Perhaps he can
inform you when he expects to publish.

Knab found Peryassú’s dissertation on Culicidae disappointing, largely

a mere transcription of Theobald’s work. They were expecting greater

originality from Lutz, and suggested that Howard advise the Brazilian

entomologist to take a more careful look at the classification based on the

structure of scales and the male’s palp, as they had been perfecting their

own system since their initial publication on the topic in 1907 (Canadian

Entomologist, v.39, p.47-50). Knab went on to explain how they were

dividing the genera Culex and Aedes. Under the rules they had adopted,

some species of Culex listed in the Instituto Oswaldo Cruz pamphlet would

shift to the genus Aedes.190 Knab in fact asked Howard to obtain the

descriptions of some species cited there, especially the one Lutz had
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christened Anopheles occidentalis, since the name was already preoccupied

by a North American species described by him and Dyar.

Knab had written to Oswaldo Cruz explaining that they were anxious

to see the types of Brazilian species of Culicidae, especially Lutz’s. He now

asked Howard to try to obtain other publications by Lutz, particularly the

series on the taxonomy of Culicidae published in the Imprensa Médica.

Following these comments, he answered Lutz’s questions on

Ceratopogoninae. According to Knab, Coquillett’s work was not reliable

because he had limited himself to using the taxonomic table for dividing

groups, without comparing specimens, which would lead to much confusion.

“As to Dr. Lutz’s questions about Ceratopogon, C. pergandei Coq. has been

described in the District of Columbia, and it would seem absurd that this

species would appear in Brazil.” In Knab’s opinion, Brazilian species of

Culicidae rarely reached Central America, while the West Indies had its

own fauna, with a small percentage of continental forms.

I would suggest that you send Dr. Lutz a set of Ceratopogon and Simulium,
but nevertheless, one cannot rely on the determination. If the papers in
which Coquillett’s species appear are no longer available, you should have
the descriptions copied for Dr. Lutz. (BR.MN. Fundo Adolpho Lutz, pasta
168, maço 3).

Complying with these suggestions, Howard sent letters to Lutz (with a

copy of Knab’s letter) and to Oswaldo Cruz. Two months later, Lutz replied:

he and Neiva would await the U.S. scientist’s monograph in order to avoid

any confusion that might arise from simultaneous publication. He clarified

Knab’s doubts while raising some questions himself and disagreeing with

certain aspects of their proposed classification. Lutz said he was sorry he

had not had the opportunity to discuss the nomenclature used by “Howard’s

specialists” (this was how he referred to Knab and Dyar). He made it a

point to remind his correspondent that he had been one of the first to use

larvae as a relevant character, and he shared some thoughts on the

taxonomic status of some species, opposing changes made by Dyar and

Knab.

As I have known the greatest part of our mosquito larvae  (including even
Mansonia and Taeniorhynchus) for quite a number of years I always
used them as a control for generic differences but I would never approve of
including the very different Culex apicalis (which I feel sure to be identical
with Taeniorhynchus confinis of Lynch Arribálzaga) from Janthinosoma
only on accout of the larvae which I happen to know both, nor do I think
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it permitted to disrespect altogether the priority in classification. (BR.MN.
Fundo Adolpho Lutz, pasta 168, maço 3)

Knab quickly responded to this observation in a letter that Howard

forwarded on to Lutz, together with one of his own (Jan. 10, 1910):

We do not understand what Doctor Lutz means when he says we disrespect
priority. We are adhering to it as strictly as we can. I  think  this will all
appear clear to him when he sees our completed work. (BR. MN. Fundo
Adolpho Lutz, pasta 168, maço 3)

Howard let Lutz know how happy they were with his decision to delay

his publication on mosquitoes, and he promised to do everything to see

that theirs was released as soon as possible. He had submitted Lutz’s more

specific comments to Knab, who rejoined with the following considerations:

It is very natural that Dr. Lutz should be at odds with us on certain
matters of classification. We are by no means satisfied with our own
scheme. Still, we have done the best we could, according to our lights. We
are still convinced that palpi and the scale characters should not be used.
Some of the characters which look good with a small number of species
lose this value with additional species. Certain groups which we felt should
be defined we have had to abandon from failure to find tangible adult
characters. The truth is that the specific characters are the ones that are
often best developed and tend to obscure the generic ones. “Stegoconops
we have had to reject as a composit genus. S. capricorni, the type, is a
Haemagogus, as can at once be seen by the structure of the thoracic lobes
(prothorax). As to the shape of the abdomen, we have complete gradation,
through other species, with the typical Aedes. I have worked very hard
with these things as we had the feeling that Aedes, as we now understand
it, should be broken up, but I got no satisfactory results. As to the group
Janthinosoma, we base our conception not on the larvae alone but on the
male genitalia as well and they indicate exactly the same grouping. We
include 384 species of mosquitoes in the monograph, and we have studied
the larvae and male genitalia of nearly three-fourths of these, so we have
some basis for our views. Also we have had some material from outside
our region for study. (BR. MN. Fundo Adolpho Lutz – Correspondência,
pasta 168, maço 3)

Knab was sorry that Lutz had not published anything on Mansonia

larvae, since this would have been most useful, because the mosquito

played a very important economic role. In their newly proposed

classification, the genera Mansonia and Taeniorhynchus were combined,

based on male genitalia. Knab (ibid.) recognized that they could remain

separated, but he believed they were closely related and that the association

“could cause no harm.” The letter-writer brought up a point of divergence

in Lutz’s and Peryassú’s interpretations concerning one species:
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We are quite mystified by Doctor Lutz’s statements with reference to
“Microculex” argenteoumbrosus. We have specimens sent by Doctor Lutz
a number of years ago as Culex imitator, which agree perfectly with
specimens we have from Trinidad and Panama, bred from Bromeliads.
Theobald’s  description of “argenteo” [the species] umbrosus agrees in
every respect with these specimens. Also it was evident that  Dr. Peryassú
did not know “argenteo-umbrosus”, but contented himself to quote
Theobald’s  description, and this strengthened our belief.
“As it is we want to see the thing, or at least be told the tangible differences!
What is the Culex amazonensis [?]. Is it the species by Spix and Martius?
I did not consider their description tangible! (I see that species is
amazonicus, not amazonensis [as] we have [it]. No reference to any Culex
amazonensis!).

Proceeding with his taxonomic considerations, Knab agreed with certain

of Lutz’s objections:

We suspected that Myzomyia ‘tibiomaculata’ might be Anopheles eiseni,
but we could not make the description fit to our satisfaction. A. eiseni was
published in 1902, so has priority. We took insolita and oswaldoi to be the
same, giving priority to the latter. We had worked out the Culex apicalis
problem along the same line as Doctor Lutz; that species, then, will have
to be known as confinis [Lynch] Arrib. The species called confinis by
Theobald will have to stand as indoctum Dyar & Knab. We are looking
forward with the greatest interest to Doctor Lutz’s further notes and to
the material he promises us.

Bringing this discussion to a close, Howard reiterated his esteem for

Lutz and confirmed receipt of the first part of his monograph on Brazilian

tabanids: “I have looked through it with the greatest interest. I realize

that you are very busy. All good men are. And this makes me appreciate

all the more your kindness in writing me this long letter.” (BR. MN. Fundo

Adolpho Lutz, pasta 168, maço 3)

The disciple Arthur Neiva in the United States

Three months later, in April 1910, Adolpho Lutz’s closest collaborator

at Manguinhos, Arthur Neiva, arrived in Washington to begin his

specialization studies in entomology. He spent about eight months there.

In December 1910 or in January of the following year, armed with letters

of recommendation from Howard, he was to travel to Europe to finish

preliminary studies for Revisão do genus Triatoma (Review of the genus

Triatoma), transmitter of Chagas’ disease, to be published in 1914.
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Howard (1930, p.425) described Neiva as a “charming man of 30 years,

primarily perhaps a bacteriologist, but tremendously interested in medical

entomology.” He arrived in the United States right when Theobald was

publishing the fourth and final volume of his monograph. There he

engaged in intense interactions with the three most prominent figures in

U.S. entomology, who were in the midst of publishing a work as important,

or more so, than that of the British entomologist (1912-17).

Three months after his arrival in Washington (Jul. 11, 1910), Neiva

wrote a long letter to Adolpho Lutz recounting his impressions of the work

of the dipterologists headed by Howard (for all quotations from Neiva’s

letters, see BR. MN. Fundo Adolpho Lutz, pasta 157):

I’ve read almost all of Dyar and Knab’s [book], and I am certain that
although quite revolutionary, it will eventually prevail. There will probably
be 4 volumes, marvelously illustrated as far as larvae; it will be released
sometime this year … This is proving to be Theobald’s ‘Way of the Cross’:
he’s being hit left and right; it makes you feel sorry for him. They’re not
very concerned about you; once in a while there are some matters that
refer to you; yet whenever this is the case, they do so with respect and,
from Knab, who is a gentleman, I have heard the finest references to your
name, and he speaks of you with great regard and consideration.191

Neiva was at first marveled by what he saw at the National Museum of

Natural History in Washington, especially by the U.S. working methods:

Their collections are immeasurably rich; Foetterle’s magnificent collection
of butterflies would disappear here; Dyar works with butterflies, assisted
by some people who draw, mount, catalogue, index, etc., etc. Right now,
I’m looking at the small case that holds Foetterle’s, with his name written
on the outside. They pride themselves on possessing the finest collection
of butterflies of the American continent ever gathered; truly it’s something
one has to see. There is a huge room all filled with butterflies, displayed
most methodically, and everything else is like that; they must be proud of
what they have … There’s an amazing number of assistants, but they
don’t do the slightest amount of concrete work: the mounting, labeling of
the insects, cataloging of index cards, typing, drawing – all this is done by
a flock of young ladies. (Ibid.)

The cases where they kept the insects were similar to those used at the

Instituto Oswaldo Cruz, but with an innovation that Neiva described so

that it might be introduced there.

 The case is double-walled, with a space of about two inches; every so
often there is a strip of wood between the two walls, and the space, which
is also where the lid fits in, is filled with naphthalene, so that you can tip
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the case from side to side without the naphthalene spilling on the insects
or harming them.

The mosquitoes were mounted using the same process employed at

Manguinhos, but the Americans were unhappy because many of them

ended up ruined: “I believe they are going to adopt our glass tubes process,

and I would ask you to do some more with our mosquitoes, otherwise we

will soon no longer have a decent collection.” Neiva’s letter shows that at

the Instituto Oswaldo Cruz no distinction was as yet being drawn between

‘type’ [holotype] (the type specimen used for the first description of a new

species) and ‘cotype’ [syntype] (where the species is described using more

than one specimen, all having use as type). “This would be an excellent

practice to introduce in our collections,” Lutz’s colleague remarked.192

Elsewhere in this same letter, he made note of yet another technical

innovation: when they had more than one specimen of a species, the U.S.

entomologists would mount the genitalia in balsam, which greatly

facilitated the artists’ work. In another letter, he was to mention the netting

used there, which he intended to take back to Brazil; “all the other

entomological gear comes from Europe!”193

Neiva then went on to analyze the state of the art in relation to different

groups of Diptera: “excepting Culicidae, it seems everything is yet to be

done.” His main reference was Samuel Wendell Williston’s Manual of North

American Diptera.194 There he had found a didactic presentation of Dyar

and Knab’s old classification of mosquitoes (“the one that will be released

has already been somewhat remodeled”), along with the classifications

proposed by Schiner, Coquillett, and other entomologists: John Casper

Branner, who had been in Brazil in 1882, along with Albert Koebele, to

investigate the boll weevils that destroyed cotton plants in Northeastern

Brazil; Baron Carl Robert Osten Sacken (1828-1906), who had done most

of his work on Diptera while assigned to New York as Secretary and Consul

General for Russia (1856-77); and also Auguste Lameere (1864-1942), a

Belgium professor who chaired the First International Congress of

Entomology, in Brussels, the same year that Neiva traveled (1910).

In Neiva’s opinion, the part of Willinston’s work addressing simuliids

was quite weak. Hine studied tabanids. Neiva has this to say about it:

It is nothing remarkable, adopting only one family: Tabanidae ... When
addressing Oscinidae [Chloropidae], he says he adopted the recent opinion
of [John Merton] Aldrich, who states that the genus Hippelates has not
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been well formed. There are fine tables of the genera of Anthomyidae
revised by Adams; of Muscidae; Oestridae are examined weakly, and
Williston even admits 2 sp.! of Dermatobia, stating that this genus has
small alula! A good key for the genera of Sarcophagidae; Dexiidae are
addressed in great detail, as are Tachinidae. The genus tables have been
done by Adam.  In brief, this is what this book means for us.

During his stay in Washington, Neiva’s attention and enthusiasm was

captured by a group of non-hematophagous mosquitoes: Megarhinus.

When he analyzed the material stored at the NMNH and the bibliography

available there, he realized that Brazilians had a much broader

understanding of this group thanks to their observation of larvae and

egg-laying.195 After carefully examining the specimens on hand at the

Museum, Neiva proposed to Lutz that they revise the group. He went so

far as to write Peryassú, in Belem, asking him to collect Megarhinus larvae

and send them to the Instituto Oswaldo Cruz. In his letter to Adolpho

Lutz, he raised the following points:

We are exceptionally well positioned right now. I have already begun
studying the collection here and the description of the % of M.
haemorrhoidalis Fabr. has already been completed.  ... Tomorrow I will
work with the &&. They do not concern themselves with this mosquito
in their monograph ... As you know, they have separated out some species
of it, and I believe they have made a muddle of things. Up until 1906,
date of ‘The Species of mosquitoes in the genus Megarhinus’, they firmly
believed in the immutability of the dorsal spots, supposedly the most
certain specific character; they continue to follow this line of thought,
but Knab admits to ‘a very small variation’. Well, we can easily settle
this point by raising some larvae found in the same focus and that belong
to Meg, which, in one of the genders at least, has spotted parts. I believe
that prophylaxis196 will have team leaders who can surely indicate where
foci of Meg are habitually to be found … Most Brazilian Megarhinus are
not known here, meaning that, since we have the two largest known
collections available, we can compile a decisive study. They are also
convinced here that Meg do not feed on blood; perhaps on vegetal juices
or else on invertebrates; for in the work they will be publishing, there
are a large number of facts referring to mosquitoes that suck caterpillars,
etc. etc., and they have just received a communication from the
Philippines ... about a mosquito that sucks termites. By using different
means, perhaps we can raise them.
They have no biological observations regarding this group; on this point,
we’re still ahead of them. Don’t you think this is a wonderful opportunity,
with the possibility of revising Megarhinus from around the world.197

Lutz embraced the project with enthusiasm. With the help of Peryassú

and Foetterle, he immediately set about studying the Brazilian species
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and their biology. In 1913, together with Neiva, he published “Contributions

to the biology of Megarhininae with a description of two new species” (in

Port.) in Memórias do Instituto Oswaldo Cruz. The paper was a study of

the living habits and habitat of these species, from egg-laying on to the

larva stage through adulthood. The second paper came out the next year,

on the species Megarhinus haemorrhoidalis (Fabricius, 1794). The authors

presented an extensive synonymy, based on material examined by Neiva

in the U.S. capital and then in Europe:

one of us [Neiva], after having studied 5 male specimens and 7 female
belonging to the collection of the [NMNH] in Washington, described the
species and then compared it to the type still existing in a normal state of
preservation at the Zoological Museum in Copenhagen. (see Lutz &  Neiva,
1914, p. 52-3).

In other letters written from the United States, Neiva continued to keep

Lutz abreast of what he was observing there; he even asked him to send

some Brazilian specimens of Megarhinus to be exchanged for double copies

held by the U.S. Museum, in order to expand the collection at the IOC.

The physician from Bahia made a good impression on his US colleagues.

Knab, the most welcoming, took him to meetings of the Entomological

Society of Washington, and Howard invited him to write some pages on

malarial organisms for a monograph of his on mosquitoes. In a letter dated

August 11, Neiva informed Lutz:

I am still busy with Howard, Dyar, and Knab’s work, and I am sure they
are happy with me, at least this is how they express themselves to me,
and Howard offered a wonderful dinner for me at the Cosmos Club, where
he invited several friends and I was the guest of honor. I actually wondered
if it was really me… I am now an honorary member of the club, nominated
by Howard; a wonderful idea that will help to somewhat reduce the terrible
dullness of Washington.

The text that he drafted for The mosquitoes of North and Central America

and the West Indies was published in volume 1 (p.188-94) under the title

“The Malarial Organisms.”198 Neiva analyzed existing types of Plasmodia

and their life cycles, following presentation of a succinct history of the

general classification of this group of unicellular parasites. At the

suprageneric level, he adopted the new order Binucleata, created by Max

Hartmann and Victor Jollos. As mentioned earlier, Hartmann, from the

Berlin Institute of Infectious Diseases, had been at Manguinhos in 1909

at the invitation of Oswaldo Cruz, where he further developed his studies
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in protozoology.199 In his classification at the specific level (genera and

species), Neiva followed Blanchard, who had been “carefully working on

synonymy in accordance with the rules of zoological nomenclature.” 200

Neiva’s studies in the United States encompassed other groups of insects

besides Diptera, especially Hemiptera of the genus Triatoma, whose

medical import had just been revealed by Carlos Chagas. Neiva had

analyzed the biology of the species that transmitted Chagas’ disease

(Conorhinus megistus Burm) in a paper published in Memórias do Instituto

Oswaldo Cruz that same year (1910). In a letter dated October 26, he

commented that he had already obtained some specimens of Reduviidae.

and I would like all the museum’s double copies of Conorhinus, as well as
some representatives of the genus Meccus, which is quite close to
Conorhinus.  As to the literature, when I left there, I gave Dr. Oswaldo
the most complete list on the subject possible, and I believe he has already
taken care of this. I also think this group is quite easy to study and that
we could do a great deal regarding its biology, about which almost nothing
is known. I have studied the collection of Conorhinus at the Museum in
New York, [and] the ones in Brooklyn, Boston, and Cambridge, actually
quite poorly represented at all of them, and from what I saw, I have
concluded that the genus Lamus should be placed in the synonymy of
Conorhinus. If Dr. Oswaldo wishes, Manguinhos could take the lead in
these studies, for they are neglected everywhere.

Neiva was to become the specialist of this entomological group at

Manguinhos. The work of identifying and comparing the species housed

at U.S. museums was to continue in Europe and would be fundamental in

their revision of the genus Triatoma. In 1911, he was to publish the

description of two new species from the African continent in the Proceedings

of the Entomological Society of Washington (n.13, p.239-40), in German.

The same year, in O Brazil-Medico, he was to describe a new Brazilian

species, as well as three new species from the United States. Another two

new species from the latter country were to be described in the same journal

in 1912. The following year, he would address the hematophagous

Hemiptera of South American and, lastly, in 1914, he would complete

Revisão do genus Triatoma (Revision of the genus Triatoma), which

received an honorable mention from the Faculdade de Medicina do Rio de

Janeiro, where Neiva was to be hired as a professor, holding the chair in

Medical Natural History and Parasitology.

In his last letter to Lutz from the United States, dated October 26,

1910, he mentioned his intense period of work at the Gypsy Moth Parasite
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Laboratory in Melrose Highlands, Massachusetts. He was proud of his

friend’s prestige in that country:

Wherever I went, I always mentioned you, and was most pleased to find
your name recognized. Since there are a number of Lutz entomologists
here, when I mentioned your name to Johnson,201 director of the Boston
museum, at first he thought I was referring to your namesake in New
York; I explained, and he immediately came back with: now I know, you’re
talking about the Dr. Lutz of the mosquitoes and Tabanidae, the German
… I replied, that’s exactly right, except he’s Brazilian. The mosquito men
have great regard for you, especially Knab, with whom I have some
familiarity, and who thinks that for many [years] you were cheated by
Theo and who hopes you will accept the new classification, ‘because, truth
be told, it is really yours’.

By then, Neiva had already adopted the classification of his U.S.

colleagues, “whose acceptance,” he wrote, “will be favored by Theo himself,

since his recently released volume V complicates things in such a way

through the excessive creation of genera that he himself will have trouble

determining mosquitoes.”

Neiva was curious to see the second work on simuliid (blackflies), which

Lutz had finished in September and which would come out that same

year in Memórias do Instituto Oswaldo Cruz. In Lutz’s first communication

on the topic, published in the same periodical in 1909, he had described

eleven species found in Brazil, of which five were new and one, a new

variety unique to the region. In addition to proposing a taxonomic key for

these species, he analyzed the biology, ecology, and physiology of these

Diptera and provided a detailed explanation on how to raise their larvae

and pupae in a laboratory setting. In his second communication, the

number of known species rose significantly thanks to the specimen-

gathering excursions undertaken by the author and other researchers at

Manguinhos, and thanks also to the material sent by entomologist friends,

like Joseph Foetterle and Philipp von Luetzelburg.202 Lutz carefully re-

examined previously gathered collections “in light of the new orientation”

(1909, p.214). Since the material available for study had grown, knowledge

had become more “exact,” making it possible to distinguish a greater number

of species. But differences in size, color, and shape were not enough; a

microscope was also needed to research “good anatomical characters” in

adults, larvae, and pupae. Lutz created a taxonomic key based on the

pupa stage to determine the species of Simulium described in his two

communications.
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In 1911, Knab (p.172-9) published a detailed review of these. In his

opinion, the two papers constituted by far the most complete study ever

produced on this group of Diptera, which was both of great interest and of

great economic importance:

It is gratifying to see that Dr. Lutz is not an old-school systematizer, for
he addresses his topic from all angles. He places full value on data obtained
from the initial stages and through biology, ties this in to the imago
characters, and, at the same time, carefully takes into account possible
sources of error.

Simuliidae would be the object of one more article by Lutz, published

in 1917, in which he would return to a description of Simulium

amazonicum, originally described by Goeldi in 1905.

According to Amaral-Calvão & Maia-Herzog (2003, p.263), Lutz’s

observations were extremely perspicacious; he underscored points that

are relevant for scholars of this group even now. Back then, Lutz was

already calling attention to the morphological changes that occurred in

the pattern of designs on the shields of simuliids, depending on the

incidence of light and the state of conservation of the specimens – an

observation very important in identifying specimens stored in scientific

Images of pupae and cocoons of different species of the family Simuliidae. Fig.1 - S. subnigrum. Fragment of
pupal skin with a branchial appendix to one side. Fig. 2 - S. rubrithorax. Cocoon and pupal skin. Fig. 3 - S.
perflavum. Pupa from a male. BR. MN. Fundo Adolpho Lutz, pasta Simuliidae, maço 6.

1 2 3
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collections.  Furthermore, the scientist recorded the changes in the coloring

of the bodies of these Diptera caused by pigments deposited in their tissues

following hemolysis of the hemoglobin found in the blood ingested by

females of the species.

Empty cocoon of
a simuliid. BR. MN.
Fundo Adolpho Lutz,
pasta diversos,
maço 3.
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Adolpho Lutz and his network of collaborators

In a letter dated August 11, 1910, Arthur Neiva remarked: “In some

ways, the U.S. has been a tremendous disillusion for me, in other ways,

however, very few in fact, it has exceeded my expectations. I’m sure I’m

not succumbing to exaggeration if I say that they are the top specialists in

the world.” In his letter of October 26, he presented his impressions in a

different light: “few things stand up under close, prolonged analysis and I

think that, for us Brazilians, more than ever we should turn towards

Europe.” At the end of the year, armed with letters of recommendation

from Howard, he left the U.S. and went to visit museums of natural history

in Paris, London, Vienna, Berlin, and Copenhagen in order to complete

studies for the article mentioned earlier: Revisão do genus Triatoma

(1914).203

Upon returning to Brazil, he became one of Lutz’s closest collaborators

up to 1915, when his career would expand to new horizons, as he founded

and directed scientific and public health institutions.204 Both the

experience and the bibliography he had accumulated, along with his

visits to the main entomological collections in the United States and

Europe, were fundamental to his studies on Diptera at Manguinhos.

Just as important a role was played by the increased exchange of

specimens with U.S. institutions, especially the Entomology Division and

the NMNH, and with some European institutions. Foreign researchers

who possessed important collections also traded specimens with Lutz and

Neiva, such as the Italian Mario Bezzi (1868-1927)205 and the German

Paul Speiser. In their work, the two Brazilians underscored the value of

these materials in studying certain groups. It was thus thanks to their

possession of exotic species and to their experience in studying other

Nematocera that in 1912 Lutz and Neiva were able “to take the first step

in the difficult task of classifying South American species of the genus

Phlebotomus” (Lutz & Neiva, 1912, p.4).

In this article, they thanked “the most honorable Mrs. Almeida

Magalhães,” who had gathered some species for them, as well as Dr. Murillo

de Campos, who had sent them material from the northern part of Mato

Grosso state. Lutz was already engaged in what would prove to be long-

running correspondence with Joseph Francisco Zikán, who between 1910

and 1920 would be one of his main collectors. Born on March 1, 1881, in
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Teplitz-Schönau, Bohemia (then part of the Austro-Hungarian Empire),

Zikán emigrated to Brazil in 1902, after completing his secondary studies.

He first settled in São Paulo, where he worked at a foundry. In November

1904, he moved to Mar de Espanha (Minas Gerais), where he found work

as an elementary teacher. Interested in collecting butterflies from childhood

on, he made a number of excursions in search of insects. In the following

years, he managed to reconcile his teaching and butterfly-catching

activities with that of administrator of fazendas, residing in cities in Minas

Gerais, Espírito Santo, and the state of Rio de Janeiro. At Brazil’s

Centennial Exhibit in 1922, his insect collection received a prize (Nomura,

1997, p.81-2).206

The first letter of the Lutz-Zikán series is dated July 29, 1910. The

Manguinhos researcher asked the administrador of the Jerusalém fazenda

in Alegre, Espírito Santo, to send him some blackflies, including larvae

and pupae. “This will make it possible to determine what species occur,

even if we have no adult mosquitoes because of the cold weather. As I will

soon be finishing my paper, I would like first to examine everything I

can.”

Lutz would shortly thereafter (Aug. 22, 1910) explain that he preferred

to receive the adult blackflies “dried or perforated with thin pins, from one

side to the other, through the thorax, or else in very small tissue paper

envelopes, which may be stuck with pins.” In this second letter, Lutz—

who had already received remittances of Tabanidae from Zikán—said he

was also interested in bird fleas, “but I need the name of the hosts.” He

asked Zikán to let him know what was the best time of year for collecting

insects, because he was planning a trip to Alegre with Foetterle (a journey

they in fact took in 1916).

Zikán soon proved his skills as a collector and on December 11, 1911,

Lutz presented him with a more ambitious work agenda, which gives us a

good idea of just how interested Lutz was in entomology. The Brazilian

scientist asked him for:

blackflies (eggs, larvae, and pupae), especially the latter (preserved in
phenol); tachinid flies (which lay eggs on caterpillars), preserved in glycerin,
alcohol, and water; tabanids (eggs, larvae, and pupae), especially the latter
(preserved in formaldehyde). Diptera parasites, especially of birds (dried);
put the birds in a net or bag until they cool. Estridae (daddy-long-legs),
captured and raised. Mosquitos pólvora and mosquitos birigui [both are
types of small bloodsucking sandflies]. Very small mosquitoes, during the
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day, in the woods and, mainly, at night and in the early morning hours,
also on animals. With a lantern, which is placed in a dish with liquid,
also to catch them spontaneously at night.

In this letter, Lutz also asked Zikán to send him whatever he could as

far as termites, bedbugs that bite in cabins and stables, and any mosquitoes

that grow in the water of bromeliads and taquaruçu [a type of large

bamboo], “especially the smaller ones and the very large ones (Ceratopogon

and Megarhinus).” Good material should be sent as quickly as possible.

Birigui mosquitoes and bedbugs could travel on pieces of green bamboo,

as long as Zikán made sure to let Lutz know, so he could remove them

immediately from the train.

It seems the Czech naturalist sent this material at no cost through

August 9, 1913, when Lutz wrote: “You have not made any demands for

your efforts. Perhaps it would be a good idea if you were to do so in the

form of an invoice with three copies, marked copy 1, 2, and 3. You could

perhaps take this same opportunity to send me some more phlebotomines.

Are there many opossums there?”

Zikán’s letter of October 27, 1915, came from southern Minas. The

letterhead reads: “Sawmill Passa Quatro – Emilio Kuentgen (sale prices) –

Herm. Stoltz and Cia. wholesalers. Passa Quatro. Rede Sul-mineiro.” The

Czech naturalist was now living at Fazenda dos Campos, more than 1,600

meters above sea level. “The fauna here differs greatly from that of Alegre

and is quite abundant,” he commented. In Lutz’s reply, dated November

2, 1915, he lodged some requests:

In your region, there surely is no lack of mountain streams and waterfalls.
I would ask you to collect Simulium material (blackflies) and most
especially blepharicerids in and near them. Larvae and pupae live on
sheets of stone in small and larger waterfalls. You can capture the larvae
by placing your hand over them and rolling them onto it, and they will
stick there. The pupae must be scraped and then collected in a net or bag.
The water must be dammed up. This can be done by sitting in the water
in a bathing suit, above the collection spot, or by filling a bag with moss
or grass and pushing this in above the location  ... Look for the flies, just
like the mosquitoes, on wet stones, on flowers, or flying above the water,
perhaps at twilight as well. They are especially likely to come out when
the waters are dropping  ... The material will be most useful to me right
now, the sooner the better. Also collect blackfly pupae in the same places,
and the mosquitoes themselves, in the very late afternoon, off horses; not
forgetting their bellies and the insides of their ears. Motuca flies will
probably come out later, if there are animals around ... At the moment I
am in particular need of blepharicerids and blackflies  ... I am likewise
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interested in plants, and undoubtedly you will find many interesting things
there.

On September 23, 1923, Zikán advised Lutz that he would be leaving

Passa Quatro. He had purchased a small piece of property near Benfica,

Itatiaia, about six kilometers from the Barão Homem de Mello station along

the Central do Brasil railway line.

There is much work awaiting me there. Shortly after my arrival, I expect
to begin building a house, since the only thing there is a miserable clay
shack. In the future, I hope to be rewarded by capturing large numbers of
insects. I am especially hopeful about capturing them in the light. I will
have electric lighting in the house.

From July 1927 to January 1928, at the invitation of the Apostolic

Prelate of Rio Negro, Zikán collected specimens at the Salesian missions in

the Amazon. “I returned from my trip to the Negro River with a high

fever, which I only managed to get rid of a short while ago. The results did

not meet my expectations,” he wrote to Adolpho Lutz on July 3, 1928. This

is the last letter found at the Fundo, housed at the Museu Nacional do Rio

de Janeiro. Hired as a technical aide at the Biological Station (now the

Itatiaia National Park) and later promoted to Park naturalist, Zikán made

a decisive contribution to the organization and cataloguing of the numerous

species found in the region.207

Adolpho Lutz collecting material at the Paraíba River, near Resende (probably in the 1920s).
Instituto Adolfo Lutz Collection.
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At this point, Adolpho Lutz was engaged in other correspondence

worthy of mention, with a figure who was a valuable interlocutor in the

area of entomological works (BR. MN. Fundo Adolpho Lutz, pasta 215):

Wilhelm H. Hoffmann (1875-1950). With a medical degree from the

Universität Berlin, he worked at the Universität Breslau’s Institute of

Pathology and then at the Robert Koch-Institut, in Berlin. Starting in

1902, he served as a physician with the German navy in India, East Africa,

and South Africa, afterwards returning to the Berlin institute. In 1912,

he was once again in India and then in Ceylon and China to study the

plague and cholera. When World War I broke out, he was appointed

consulting hygienist for the Black Sea region, which included Romania,

Ukraine, Crimea, and Georgia. When the war ended, Hoffmann traveled

to Cuba at the invitation of Juan Guiteras Gener, that country’s leading

public health figure, who held the chair in Tropical Medicine at the

Universidad de La Habana.

The German doctor became a staff member at the Las Ánimas Hospital

for Infectious Diseases in the Cuban capital and in 1927 joined the newly

founded Instituto Finlay. At these places, he conducted countless studies in

pathological anatomy and medical entomology related to tropical diseases,

especially yellow fever. Hoffmann became a Cuban citizen and chaired the

Sociedad Cubana de Biología y de Medicina Tropical. He published some

four hundred papers during the course of his career (Báez, 1951, p.2-13).

The correspondence housed at the Museu Nacional do Rio de Janeiro,

Fundo Adolpho Lutz (pasta 215), begins on December 17, 1922, and

continues through February 1935. A large part deals with the exchange

of biological information and materials on entomology. In his first letter,

Hoffmann, who in 1921 had published a paper on the Chrysops fly, thanks

Lutz for the inserts he sent him on ceratopogonids and promises to get

him some jejenes, the common name used in Spanish-speaking countries

for a number of species of simuliids and ceratopogonids. “This name is

extremely common in the local vernacular,” the German physician wrote.

Here one jokingly says about someone who is very clever: ‘He knows where
the jején lays its eggs’ ... Of course, much is yet to be done here in Cuba in
the realm of medical entomology. I’ve been focused on this for some years
now, and a short time ago I contacted a skilled local entomologist, S. C.
Bruner,208 North American, and invited him to work together, I as a
physician, he as a specialist in entomology. To my satisfaction, he has
agreed with this ... I’m writing you about this because, precisely at this
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point when our work is beginning, you may be able to give us some
suggestion or other as a result of your rich experience.

In 1909, Lutz began his correspondence with Charles Townsend, the

entomologist mentioned earlier who worked at the U.S. Department of

Agriculture. He was then responsible for Diptera at a unit of the Office of

Entomology – the Gypsy Moth Parasite Laboratory, in Melrose,

Massachusetts (where Neiva, as we saw earlier, would spend some time).

Lutz’s work on Cuterebra and the material and information he sent laid

the road for nearly two decades of correspondence with Townsend. In 1910,

Peru’s Ministério de Fomento hired him to create its entomological service

and to research insects injurious to cotton crops. During the three years

he spent in that country, Townsend remained in steady contact with Lutz.

He asked him for bibliographical indications and specimens for comparative

purposes, and offered him material of his interest, mainly tabanids and

simuliids.209

On January 25, 1913, Townsend informed Lutz that he had begun

investigating the transmission of Oroya fever and asked him for works on

South American hematophagous Diptera. He believed this disease was

transmitted by tics and so he was particularly interested in Henrique

Aragão’s article on Ixodidae of Brazil, published in 1911 in Memórias do

Instituto Oswaldo Cruz (BR. MN. Fundo Adolpho Lutz, Correspondência,

pasta 157, maço 28). On May 27, Lutz suggested to Townsend that

phlebotomines and ceratopogonids were more likely to be the transmitters

of the disease.

This suggestion, together with the papers on phlebotomines received

around that same time from Marett and Newstead, led the U.S.

entomologist to seek evidence that these insects were in fact the fever’s

probable vector. “It immediately struck me that phlebotomines must be

present in the verruga zones and must be its transmitter,” he wrote on

July 27. “Accordingly, I spent my first night in the verruga zone proper

on June 25, and found phlebotomines present. It is a new species and I

have sent in description of it for publication” (ibid.). Further research led

him to confirm this hypothesis and to ascertain that native dogs were

susceptible to the natural infection.

Oroya fever (verruga peruana), then identified solely in the Oroya Valley

near the city of Lima,210 had been the focus of efforts by Peru’s scientific

community ever since the late nineteenth century, arousing much



426 ADOLPHO LUTZ — OBRA COMPLETA Vol. 2 — Livro 3

Letter sent by Townsend to Adolpho Lutz on July 27, 1913, in which the U.S. entomologist recognizes how
important to his discovery were suggestions made by the Brazilian scientist regarding possible transmitters of
verruga fever. BR. MN. Fundo Adolpho Lutz, pasta 157, maço 28.
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controversy. Some believed different diseases were involved (dualist

theory), while others thought the differences were attributable to different

phases or clinical manifestations of a single pathology (unicist theory).

In his sixth year of medical school, Daniel Alcides Carrión (1859-85)

was convinced there was only one way to answer the question: he inoculated

himself with material collected from a young man who had a lesion

characteristic of Oroya fever. Carrión passed away 39 days later (October

5, 1885), with all the symptoms of Oroya fever. By sacrificing his own life,

he proved it was a single disease.211 In 1895, Odriozola proposed that the

fever be called Carrión’s disease.

The actual deciphering of its etiology was initiated in 1909 by another

Peruvian doctor, Alberto Barton, who classified as protozoans the rod-

shaped organisms found in the erythrocytes and epithelial cells of patients

stricken with Oroya fever. During a visit to Peru in 1915, as head of a

medical commission sent by Harvard University, Richard Strong confirmed

Barton’s discovery but classified the microorganism as a bacteria

(Bartonella bacilliformis), even suggesting it be included in a new genus,

named in his honor: Bartonella. The disease is therefore also known as

neo-tropical bartonellosis. Nevertheless, Strong reignited the controversy

over its identity when he suggested that Oroya fever was caused by another

microorganism. It was only in 1925 that Hideyo Noguchi, a bacteriologist

from the Rockefeller Foundation, assisted by the Peruvian Telémaco

Battistini, managed to culture Bartonella bacilliformis in a solid medium

outside the human body and then, by inoculating the microorganism in

typical verruga lesions, to cause it in monkeys, thereby proving that they

were manifestations of one same disease (Cueto, 1992, p.405; Manson-

Bahr, p.227-33).

Another of Lutz’s interlocutors who deserves mention is Hermann von

Ihering, during his time as head of the Museu Paulista. Son of the famous

jurist Rodolpho von Ihering, Hermann Friedrich Albrecht von Ihering

was born in Kiel, Germany, on October 9, 1850. He studied medicine and

natural sciences at the universities of Giessen, Leipzig, Berlin, and

Göttingen, receiving his doctorate at the last of these in 1873. After

graduating, he worked at the oceanographic station in Naples (1874-75)

and was professor of zoology at the universities of Erlangen and Leipzig.

Not really comfortable in an academic career, he moved to Brazil in 1880.

He first settled in the state of Rio Grande do Sul, where he devoted himself
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to the practice of medicine and to studying the local fauna, flora, and

anthropology. In 1883, he was appointed traveling naturalist for the Museu

Imperial do Rio de Janeiro. When the Proclamation of the Republic came,

on November 15, 1889, he was dismissed, along with other foreign

researchers. He then began working as a zoologist for European museums

and later became a researcher for the state of São Paulo’s Comissão

Geográfica e Geológica (Geographic and Geological Commission). As head

of the Museu Paulista, starting in January 1894, he placed zoological

studies and the organization and cataloguing of the museum’s collection

at the top of his agenda, fostered exchange between researchers and

institutions abroad, organized scientific expeditions around the country,

and created the journal Revista do Museu Paulista, to which he was one

of the main contributors. He published 23 volumes of the periodical in all,

between 1895 and 1914, when its circulation stopped due to World War I.212

In 1909, in Alto da Serra, he founded the Cajuru Biological Station,

the first laboratory of its kind in South America, where the museum began

conducting its biological research. This was the year he started

corresponding with Lutz (BR.MN. Fundo Adolpho Lutz, pasta 157). On

September 13, von Ihering informed Lutz that he had been charged with

organizing the committee that would represent Brazil at the International

Congress of Entomology. He had asked Oswaldo Cruz about the matter,

and Cruz had suggested Lutz’s name. Ihering then formalized this

invitation and asked Lutz to provide him with a “list of the names of worthy

entomologists.”213

The First International Congress of Entomology in fact took place in

Brussels in 1910, and was chaired by the Belgium scientist Auguste

Lameere (1864-1942).214 The idea of bringing members of this professional

field together in a forum outside the international congresses of zoology

that had been held ever since 1889 was an initiative taken by Karl Jordan,

in England; it immediately received the support of W. Rothschild, W. Horn,

and G. Severin. The endeavors of these entomologists, which commenced

in 1907, came to fruition on the eve of the 8th International Congress of

Zoology, held in Graz, Austria, also in 1910. Most participants at the

Congress of Entomology were delegates from Europe: the largest

contingent came from England and Ireland, followed by Germany, France,

and, with smaller representations, Italy, Hungary, Russia, Sweden,

Switzerland, Austria, Spain, Luxemburg, and the Netherlands. Of the
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entomologists who supported the idea in other continents, few showed up.

Of the eleven names from South Africa, none was present in Brussels, nor

was the only entomologist from Australia. The event had ten supporters

from the United States, but only two entomologists made the trip. One

came from Canada, one from Egypt, two from Japan, two from the West

Indies, none from the British possessions (the Seychelles Islands and

Ceylon), although two entomologists had registered from there. From South

America, there were only two adherents from Argentina (C. Bruch, from

La Plata, and F. Lahille, from Buenos Aires, but only Lahille made it to

Brussels); one from Guatemala, J.J. Rodrigues (who couldn’t travel); and

Hermann von Ihering, from Brazil, who likewise did not attend.

In his opening address, Lameere gave a long lecture endorsing this specific

forum for entomologists, who felt out of place and poorly represented at

zoology congresses. The latter events focused chiefly on vertebrates and

their ancestors, especially marine life  ancestors, while insects were relegated

to a single section (in Lameere’s opinion, zoology had not yet freed itself

from the tutelage of anthropology). The Belgium scientist pointed out a

similar bias in the teaching of zoology, a broad area of knowledge in which

a teacher was forced to choose what would be of best use to the students,

who were mostly from medical schools. Greater emphasis was of course placed

on studies of vertebrates and on anatomy and physiology, with terrestrial

invertebrate forms of life relegated to a secondary plane.

From that point on, entomologists would have an appropriate place for

their discussions, where they could meet person to person, exchange ideas,

and do away with certain unjustified concerns. The “independence” that

they declared in Brussels would certainly be felt in other countries. The

movement’s legitimacy depended to a large degree on the utilitarian value

of entomology, mainly that branch focused on agriculture and forests,

which indeed represented the bulk of the topics presented at the Congress.

The Belgium zoologist extolled the work done in this area in the United

States, above all the country’s experimental stations, which served as

models for a number of European nations. He likewise underscored the

progress made in knowledge of disease-carrying insects. No longer able to

do without this information, physicians had become dependent on

entomologists, or had even become entomologists themselves, adding

butterfly nets to the baggage they carried on trips to tropical regions

(1er Congrès International, v.1, p.77).
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Part of Lameere’s speech was meant to valorize “pure entomology” as a

necessary prerequisite to the development of applied entomology. It was

the “younger sister of pure entomology.” Lameere stated: “Today it has

been set free … that is why it is most natural to see, gathered together

in this congress, practitioners and theoreticians of entomology” (ibid.,

p.74-6).

Many of those at the Congress were part of Adolpho Lutz’s network of

contacts, although he is not even mentioned among those who “supported”

the event. The list of members includes such names as Howard, Osborn,

Blanchard, Newstead, Kertész, Bruch, Dampf, and Speiser, whom we will

discuss shortly. Theobald presented a communication on the distribution

and taxonomy of the yellow fever transmitter (Stegomyia fasciata

Fabricius). The only paper from Brazil was presented by Walther Horn,

from Berlin, and had been written by Zikán. It was about larvae of the

family Cicindelidae, which includes very active predatory beetles with

bright coloring, found in sunny places.

Medical entomology at the Instituto Oswaldo Cruz in the
1910s and 1920s

With a growing number of diverse groups represented in its

entomological collection, the Instituto Oswaldo Cruz began playing a role

much like the National Museum of Natural History, whose prime job is to

inventory U.S. fauna and flora. By the 1910s, the area of entomological

studies had already taken firm root at the IOC and began expanding into

insects not yet linked to the transmission of disease. The collections at

Manguinhos grew markedly during this period, thanks in part to a broader

network of subcontracted collectors and of amateur entomologists who made

spontaneous donations and, above all, to the addition of specimens gathered

by Manguinhos researchers themselves while on medical-sanitary

expeditions to the North, Northeast, and Central-West of Brazil at the

behest of railway companies and federal government agencies. Oswaldo

Cruz’s interest in compiling an inventory of Brazilian pathologies prompted

him to build a hospital at Manguinhos for the study of the most interesting

cases found in rural areas (Benchimol, 1990).

Initiated in 1906, as mentioned earlier, the anti-malarial medical

missions gained greater weight when the Madeira-Mamoré Railway
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Company hired Oswaldo Cruz himself. On July 14, 1906, after his

aforementioned trip to Manaus and other ports in Brazil and the Southern

Cone, he advised Adolpho Lutz that he was considering sending some

colleagues from Manguinhos to help with malaria prevention initiatives

during construction of the railway: “Nothing has been decided on, and if

the possibility does exist, it will be with great satisfaction and honor that I

will suggest your name for this commission, of which I  myself would very

much like to be a part.” The Madeira–Mamoré project had been conceived

in the 1860s by both Bolivia, who wanted a route to the Atlantic, and Brazil,

who wanted a strategic alternative to the Paraguay River (Brazil was at

war with the country bordering the river). In 1871, a British company had

begun construction of the railway but soon beat a swift retreat. Rubber

extraction in the Amazon valley put the question of the railway back on the

agenda, and works were recommenced in 1907 by a company put together

by U.S. entrepreneur Percival Farquhar. Before his departure in a debilitated

state of health, Dr. Belt, head of the medical team, warned: “The region to

be crossed ... is the most disease-ridden in the world.” An optimistic estimate

was that it would take an average of 90 days for a worker to fall victim to

one of the malignant forms of malaria. On July 16, 1910, under contract to

the Madeira-Mamoré railway company, Oswaldo Cruz traveled to Porto

Velho with Belisário Pena. In May, the first stretch of line had been

inaugurated, from Porto Velho (Roráima) to Guajará-Mirim, by-passing the

non-navigable stretch of the Madeira River. Laying these 90 kilometers

required the import of some 88,000 workers, recruited from a number of

countries or from among Northeasterners who had fled their region’s drought

to work in the rubber plantations of the Amazon. In his report to the

company, Oswaldo Cruz described the nosological situation in this region,

where beriberi and pneumonia manifested themselves in extremely severe

forms; however, he addressed his preventative proposals to malaria, which

attacked 80% to 90% of the people.215

Between September 1911 and February 1912, two other Manguinhos

researchers – Astrogildo Machado and Antônio Martins – visited the São

Francisco and Tocantins valleys with groups from the Central do Brasil

railway, who were studying the lay-out of the track to link Minas Gerais

and Pará.

Britain’s rubber plantations in Asia were about to supplant the Brazilian

industry. In January 1912, the Brazilian Congress, acting late, approved
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the “Plano de Defesa da Borracha,” meant to defend the country’s rubber

sector by modernizing not only extraction and processing but also the labor

process itself, through adoption of methods that would reduce “the absurdly

high mortality rate” (Albuquerque et al., op. cit., p.116). From October

1912 to March 1913, Carlos Chagas, Pacheco Leão, João Pedro de

Albuquerque, and a photographer traversed a large part of the Amazon

River basin in a small steamboat equipped for their intended studies (Cruz,

1913).

Around the same time, three other expeditions traveled through Central

and Northeast Brazil, working for the Inspetoria de Obras contra as Secas,

a federal agency created in 1909 to carry out an ambitious program of

studies to help guide reforestation, the opening of roads and rail lines,

well drilling, and construction of dams in these arid regions of Brazil (Lutz

& Machado, 1915; Pena & Neiva, 1916). The expedition undertaken by

João Pedro de Albuquerque and Gomes de Faria crossed the states of Ceará

and Piauí from March through July. From March through October 1912,

Arthur Neiva and Belisário Penna covered 7,000 kilometers in the states

of Bahia, Pernambuco, Piauí, and Goiás, traveling by horse or mule (Penna

& Neiva, 1916). From April through July, Adolpho Lutz and Astrogildo

Machado sailed the São Francisco River and some of its branches.216

Rubber-tappers near Manaus. Miller (1998), p.39.
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On the eve of this scientific and sanitary offensive, the more experienced

researchers at the Instituto Oswaldo Cruz defined detailed standards to

govern both collection of zoological material as well as observations of the

diseases likely to be encountered by expeditioners in the country’s

hinterlands, with special attention paid to dermatoses and Chagas’ disease.

“Instructions for collecting and preserving scientific material for study”

(in Port.) totaled 24 typed pages, divided into nine sections.217 The first

explains how to describe the skin diseases observed during the expeditions.

The third is entitled “Instructions for the study of the geographical

distribution of parasitic thyroiditis”;218 the fourth deals with “The dosage

of organic matter in water”; the fifth, with “Mammals”; the sixth explains

the techniques for collecting and studying “Protozoans”; the seventh is

entitled “Hygiene – Toxic plants – Epizootics”; the eighth contains

“Instructions for gathering, preserving, and securing helminthes”; and

the last section describes the techniques for “Determining the hydrotimetric

concentration of the water” (all in Port.).

Various sections provide explanations on different methodologies for

collecting vertebrates and invertebrates. Included among the former were

various species of birds, reptiles, and fish, and, among mammals, bats,

rodents, and even Amazon porpoises and manatees. Among invertebrates,

the expeditioners were instructed to pay attention to free-living protozoans

or parasites of the blood, intestines, and other human and animal organs;

helminthes (nematodes, cestodes, trematodes, and all of their likely hosts);

and fresh-water and salt-water mollusks and arthropods as well, such as

crustaceans, spiders, scorpions, and centipedes.

Adolpho Lutz may have helped write some of the sections (specifically

those on dermatoses and helminthes). It is almost certain that he was the

author of part II, on insects: “Instructions for gathering and preserving

hematophagous insects,” published as a separate pamphlet in 1912. Lutz

focused on the main groups of bloodsuckers, occasional or permanent

parasites of birds and mammals, such as fleas, lice, and, among Diptera,

culicids, blackflies (Simulium), ceratopogonids, phlebotomines, motuca flies,

and other flies, like Hippoboscidae. While emphasizing likely disease

transmitters, Lutz advised the expeditioners to collect non-hematophagous

insects that were the parasites of animals or that visited them to suck

their perspiration. Although tics belonged to the group Arachnida, they

were also encompassed.
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In 1911, Lutz and Neiva published their first paper together, in which

they described two new species of Culicidae (Culex scutipunctatus and

Anopheles matogrossensis), one found in the northeastern part of São Paulo

state and the other, in Mato Grosso. The study was based on material

gathered by the authors and on a collection donated to Manguinhos by

Júlio César Diogo, traveling naturalist at the Museu Nacional, who had

been to the Manicoré and Guaíba lagoons in Forte Coimbra and also to

Cuiabá and other places in Mato Grosso.

In 1912, together with Arthur Neiva, Lutz published a most interesting

study on a  parasitic fly that feeds on birds, Mydea pici [Philornis]. An

analysis of the tight relationship between parasite and host showed that

the former did not cause any major harm to the latter. Neiva and Lutz

had the aid of Dr. Ruy Ladisláo, who collected a large quantity of larvae,

pupae, and adults for them. This physician also provided the authors with

important information on the means of infection and the number, stage,

and localization of the larvae in the bird’s body.

Also in 1912, Lutz and Neiva published their paper on Phlebotomus, or

mosquitos-palha, as mentioned earlier. Although this insect’s role as a

disease transmitter was still unknown, the authors compared this group

of Diptera and certain culicids and ceratopogonids; they stressed the

voracity with which the females of the species attacked humans and fed

repeatedly on their blood. They strongly suspected that these insects hosted

pathogenic microorganisms: “Their role as the transmitter of certain illnesses

seems at times certain, at times very likely” (Lutz & Neiva, 1912, p.84).

Their forecasts were confirmed by Henrique Aragão, who in 1922 showed

that one of the species described by Neiva and Lutz – Phlebotomus

intermedius (now Lutzomyia [Nyssomyia] intermedia)219 – was the vector

of Leishmania (Viannia) braziliensis, responsible for tegumentar

leishmaniosis on the American continent. In 1936, Evandro Chagas (1905-

40) linked another species described by Lutz and Neiva – Phlebotomus

longipalpis (now Lutzomyia longipalpis) – to American visceral

leishmaniosis. This discovery came thanks to observations made by

Henrique Penna in 1934, when he was working in Salvador, Bahia, for

the Rockefeller Foundation’s Yellow Fever Service. In his analysis of liver

fragments removed at viscerotomy posts from people who had succumbed

to yellow fever in the Northeast, especially in Ceará, Penna discovered 41

cases of deaths caused by American visceral leishmaniosis, also known in
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Portuguese as calazar (Brazil-Medico, n.48, 1934, p.949-50). At that time,

it was presumed that only cutaneous leishmaniosis could be found in Brazil.

A research commission funded by industrialist Guilherme Guinle and

headed by Evandro Chagas investigated the disease in northern Brazil

and in Argentina; its report was published the following year (Chagas,

Cunha, Oliveira Castro, Castro Ferreira, and Romaña, 1937, p.321-90).

In Sergipe, Carlos Chagas’ son described a living case of visceral

leishmaniosis for the first time, registering the frequent occurrence of

Lutzomyia longipalpis at the patient’s residence and surrounding area, a

fact later proved (Lainson & Rangel, ibid., p.311).

There had in fact been speculations about the relation between

phlebotomines and leishmanias since 1905, first by André Pressat and

then by Charles Morley. The hypothesis was reiterated by Wenyon in

1911 and by the brothers Etienne and Edmond Sergent four years later.220

Adolpho Lutz, who had corresponded with them in 1904,221 also postulated

that leishmanias could be transmitted by phlebotomines. This took place

in 1913, in the midst of his ongoing controversy with Frederick Knab about

the transmission of forest malaria.

This story is recounted in depth in the historical introduction to book 1

of the present volume of The Complete Works of Adolpho Lutz (Benchimol

& Sá, 2005). The controversy began in 1912 with the publication of an

article in which Knab (1912, p.196-200) analyzed transmission of the

disease by bloodsucking insects. In his opinion, only insects closely

associated to man and that regularly sucked human blood repeatedly could

host and transmit a parasite from human blood. It would not suffice for

the insect to do so from time to time, like the forest mosquitoes studied by

Lutz. Other prerequisites were that the insects have a relatively long life,

and that they feed continuously on blood and reproduce year round. These

criteria were equally applicable to mosquitoes and any other bloodsucking

insect. This would ensure a constant supply of individuals, so there would

be no interruption in the life cycles of the hosted parasites, including the

definitive host – humans – who therefore became hostage to an endemic

disease. Knab’s argument contradicted what Lutz had posited a decade

before, in the article on forest malaria mentioned earlier. For Knab, Lutz

had “misinterpreted the facts”: the Anopheles incriminated by Lutz most

likely had nothing to do with the outbreak of malaria among the workers

camped in the Santos highlands. When they arrived in the region, these
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men brought latent malaria with them, and problems brought on by

their work caused the disease to manifest itself (Benchimol & Sá, 2005,

p.148-9).

Dyar endorsed this view: when Lutz had published his investigation,

the degree of specialization in the relations between different species of

Anopheles and malaria was as yet unknown. “Mr. Knab showed that in

order to establish such a delicate relationship, it would have to be preceded

by a habitual association of the vertebrate host and the mosquito – in

other words, only a house or semi-house Anopheles would be capable of

acting as a transmitter of malaria” (Knab, 1913, p.110-8).

As we said, for the U.S. entomologists, this caveat could be applied to

all bloodsucking insects, and since they did not comply with its terms,

neither tabanids nor simuliids were candidates for disease transmission.

Adolpho Lutz disagreed with them vehemently in the Proceedings of

the Entomological Society of Washington (1913, v.XV, n.2 and 3). Based

on observations by Carlos Chagas and other scholars regarding a variety

of forest areas in the coastal highlands where epiphytic bromeliads were

abundant, it had become a generally accepted fact in Brazil that

undertaking a major engineering project in such environments inevitably

meant there would be outbreaks of malaria. Contesting his adversaries’

theoretical presupposition, Lutz affirmed that two transmitters of malaria

in Brazil – Cellia albimana and, mainly, Cellia argyrotarsis – were often

found in uninhabited places, only approaching human dwellings in marshy

regions: “That they neither want nor prefer human blood is demonstrated

by the well-known fact that they prefer the horse to the horseman ... The

same is true of all other species of Anophelidæ.”

Men who ventured into areas where large animals were rarely found

of course attracted mosquitoes, and if they stayed there long enough:

the epidemic [would] accompany the growth of the infection among the
mosquitoes, and they themselves [would] grow in numbers thanks to the
easy feeding. It is a well-established fact that a species can become an
excellent intermediate or definitive host of a parasite new to a region
because the host for the following stage was only recently introduced.
(Lutz, 1913, p.108-9)

In this paragraph lies the heart of the controversy. For Knab,

transmission of malaria, yellow fever, and other “parasitic” diseases could

only be achieved by bloodsuckers already accustomed to human blood.
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Lutz was already glimpsing the possibility that humans could be involved

in existing or incipient forest cycles, and not just in the case of malaria. In

a later communication – his reply to Knab’s second article – Lutz was to

state:

Misters Dyar and Knab think that mosquitoes that have never been in
contact with men before cannot transmit disease. In order to test their
thesis, you must put men in absolutely uninhabited places. This is,
generally speaking, rather difficult, but it so happens that in Brazil roads
and railways have been made in such conditions, and nearly always there
have been epidemics of malaria. I know also of epidemics of Leishmania
sores, with good reasons attributed to the transmission by Phlebotomus,
observed in absolutely deserted zones. I have also seen a small yellow
fever epidemic amongst people living in a place where wood mosquitoes
could be expected. All this shows that the theoretical considerations have
not been respected by the facts, and all that is wanted is that the
transmitter, whatever may be its past, belong to a category in which the
parasite can thrive; then, it must have repeated access to human beings,
some of them being infected and some lacking immunity. As the process
of development takes time, its life must not be too short. For that reason,
oviparity is a favorable condition. (Lutz, 1913b).

The Brazilian scientist wrapped up the discussion, claiming that his

observations were “wholly” precise and underscoring their “practical

interest”:

 This is why I object … to have my observations dismissed with the
observation that it is probable that the doctor was mistaken, which seems
to imply that it is a habit of mine to make mistakes in scientific
observations. As I am in less of a hurry to communicate my observations
than many people nowadays, I don’t think that my share of mistakes is
an unusually large. (ibid.)

This and other biting comments by the Brazilian entomologist were

deleted by the editor of the Proceedings of the Entomological Society of

Washington, prompting a harsh protest on the part of Frederick Knab.

His letter to W. D. Hunter, dated January 24, 1914, indicates how much

authority Lutz commanded in that field of knowledge.

The workers at Rio de Janeiro ... will reach the natural conclusion that
Dr. Dyar and myself have used unfair means to evade his spirited criticism.
I fear that this procedure, inconsequential as it may have appeared to you
… has worked irreparable harm. It has probably created a break between
us and the workers at Rio which perhaps never can be repaired. I feel this
very keenly because it will very seriously affect my work. For some years
I have aimed to cultivate friendly relations with these workers, in order
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that we might work in harmony and facilitate each other’s work, and had
met with encouragement. As you no doubt know, by far the most important
work in medical entomology on this side of the Atlantic is being done by
Lutz and his associates and from the dipterological standpoint particularly
it was most desirable that we keep in touch with them. (BR. MN. Fundo
Adolpho Lutz, pasta 83, maço 5)

The tone of the letter that Knab sent Lutz two days later makes it

apparent how concerned he was about restoring the cordiality of their

entente, which was underpinned by substantive scientific exchanges of

interest to both parties. We saw that in 1911 Knab had published a

laudatory review of two of Lutz’s papers (1909, 1910) on Simuliidae of

Brazil. In his January 1914 letter, he humbly consulted Lutz about the

habits and classification of two species of Ceratopogoninae, and alluded to

his Brazilian colleague’s earlier comment that he had a good deal of

unpublished mosquito material: “Why not publish this? Your biological

data at least will hardly conflict with our book … Most of your observations

will surely be new, and the rest more complete, so that they will round out

what we are able to bring” (BR. MN. Fundo Adolpho Lutz, pasta 83, maço 5).

In 1912, Lutz published the first of a series of three studies on

ceratopogonids, small insects whose larvae live in an aquatic environment,

either fresh or salt water. The female adults are known for the voracity

with which they attack man; those found in the hinterlands or in humid

woodlands and marshes are known as mosquitos-pólvora (a small

bloodsucking sandfly), while those found on the coast are called maruins

or mosquitos-do-mangue (mangrove mosquitoes, a type of biting midge).

In 1903, Lutz had already mentioned that his collection held specimens of

these:

Diptera known by the names pólvora, maruim, or mosquitinhos de
mangue are nematocera and belong to the genus Ceratopogon. We have
two undetermined species, of which the larger is found mainly in maritime
regions, while the smaller is common to humid woodlands. Both are very
blood-hungry. We believe it likely that more species of analogous conditions
exist. (Lutz, 1903, p. 281-2)

In his 1907 paper, mentioned earlier, he underscored how irritating

these little mosquitoes were, making it nearly impossible for people to

traverse certain regions. In the articles he published in 1912, 1913, and

1914, he described 15 new species of ceratopogonids. In the first, he worked

out the group’s taxonomy at the level of subfamily and subgenera,222 and
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analyzed the morphology, anatomy, and biology of their first stages (larva

and pupa). Lutz devoted special attention to mangrove mosquitoes, taking

advantage of his daily proximity to the mangrove swamps on the

Manguinhos campus and nearby. He then studied the biology and

periodicity of the group in this environment (unstudied until then), the

influence of changes in weather, the larvae of the species that inhabit

crab holes, and pupae in seawater.223

The two other papers on ceratopogonids (1913, 1914) dealt specifically

with the taxonomy of the species. The first description of species of

Brazil – Ceratopogon guttatus (now Culicoides guttatus) – had been made

by Coquillett (1904) based on specimens that Lutz sent to Howard in 1904.

The following year, Goeldi had described a second species from the Amazon

region – Haematomyidium paraense (now Culicoides paraensis). It was

later verified that it transmitted Manzonella ozzardi, a filaria found in

Argentina and the Amazon, and Oropuche fever, a virus that keeps the

patient in bed for up to twelve days, with body aches, fever, and

photophobia. Ceratopogonids were also blamed for transmitting a virus

that attacks sheep, goats, and cattle – the so-called bluetongue virus.224

In addition to Neiva, Lutz had another collaborator in his insect studies:

Ângelo Moreira da Costa Lima, a physician and entomologist who joined

the staff at the Instituto Oswaldo Cruz in mid-1913 after taking part in

the successful campaign against yellow fever in Pará.225 Costa Lima’s

relations with the director of the Instituto de Manguinhos actually dated

to his days as a student at the Faculdade de Medicina, when he had been

a member of the brigades combating yellow fever in Rio de Janeiro. In

1910, having graduated medical school, he joined the group recruited by

Oswaldo Cruz to fight the disease in Belem.226 The eleven-month campaign

ended in victory. Costa Lima stayed on there as a member of the Comissão

de Profilaxia Defensiva (Commission for Defensive Prophylaxis). Six

months later, he waged battle against isolated foci in the regions of

Santarém and Óbidos, where he conducted a number of experiments with

larvophagous mosquitoes (Megarhininae), even using fish to combat them.

He also carried out taxonomic and biological studies on the yellow fever

transmitter and other mosquitoes.

When he started working at Manguinhos, Costa Lima already had

accumulated substantial experience with some groups227 and he engaged

in worthwhile intellectual exchanges with Lutz and Neiva. In 1915, the
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three of them published an article in Memórias do Instituto Oswaldo Cruz

on parasitic flies that fed on birds, that is, Hippoboscidae (commonly known

as pupipara).228 The authors used material collected by Lutz or sent by

friends and professional collectors, as well as many species gathered in

the Brazilian hinterlands by the scientific expeditions mentioned earlier.

Costa Lima had a more active participation in the morphological work

of species identification. The main reference when it came to taxonomic

aspects was the German physician Paul Speiser, a long-time correspondent

of Lutz’s. They had exchanged data, publications, and specimens since

1902. A specialist in ectoparasites, Speiser published many papers on

Hippoboscidae and identified Brazilian material related to the group for

Lutz.229 His letter dated November 22, 1902, gives us a good idea of the

kind of collaboration between them:

With your kind remittance of the three pigeon flies, for which I cordially
thank you, you have both surprised me and made me happy. Their name
is Lynchia lividicolor BIGOT 1885, the closest relative to L. falcinelli
RONDANI 1879 of the 11 species of the genus known to date. The attached
insert from Zeitschr. f. syst. Hym. u. Dipt.230 will probably give you
enough information about the genus ... I of course likewise hope we will
be able to stay in touch, for it is now that I will need a great deal of
material, and precisely from this family. At the moment I’m working on
a revision of the entire systematic group of Diptera Hippoboscidae for
the book Das Thierreich [The animal kingdom],  published by the Berliner
Akademie der Wissenschaften [Berlin Academy of Sciences]. Obviously,
the more material I have, the better I will be able to do this work. If it is
not too forward of me, and appealing to your good will, I hope to receive
even more material, especially on bat parasites as well ... As to parasites
of American owls of the series hippoboscids, I can only indicate
Ornithomyia nebulosa Say 1823, of Strix nebulosa, and Olfersia
americana Leach 1817/18, of Bubo virginianus, and the screech owl. It so
happens that it was not considered important before to indicate the host
with precision as well. That is why I would like to ask you exactly what
pigeons provided you with those flies. They must be common laboratory
pigeons!231

In the paper they published in 1915, Lutz, Neiva, and Costa Lima also

had trouble correctly identifying the hosts of Hippoboscidae, since it was

not easy to obtain the birds they needed to examine and it was very hard

to correctly associate the flies that were collected only occasionally, outside

their hosts, with the species that harbored them.

Lutz and Costa Lima’s second paper was published only in 1918. The

authors undertook a taxonomic study of some species of fruit flies –
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Adolpho Lutz (1855-1940), Arthur Neiva (1880-1943) and Ângelo da Costa Lima (1887-1964) amidst
personalities from the field of applied entomology selected by Howard (1930); plate 51.

Trypaneidae [Tephritidae] – collected by Lutz or sent by Rodolpho von

Ihering of the Museu Paulista. The article has much to do with Costa

Lima’s career, since he was then focused on agricultural entomology. He

taught this subject at the Escola Superior de Agricultura e Medicina

Veterinária (Higher School of Agriculture and Veterinary Medicine), and

served as a researcher at the Museu Nacional’s Laboratory of Agricultural

Entomology, directed by Carlos Moreira since 1916. Manguinhos would

remain part of his professional life, but he was never to publish any more

papers with Lutz.232

Lutz’s interest in insects was growing in scope. In 1917, he completed a

detailed study on Brazilian Oestridae, a group of Muscoidea that always

spend their larval stage in mammals. Lutz presented the group’s taxonomy,

along with a key for its genera, and the morphological and biological

characteristics of the described species; he also included a dense analysis

of the parasitism of American Oestridae.

Another line he explored was blepharicerids, insects characteristic of

fauna adapted to water currents in rivers and cascades. His interest in

this group was probably awoken by previous studies on simuliids, likewise

typical of this fauna. The paper published in 1922 had an inventory of

Brazilian species, dating back to the 1881 research work of German

naturalist Fritz Müller, who had described larvae and pupae of species

collected in Blumenau, Santa Catarina. In addition to his taxonomic and

biological studies of blepharicerids, Lutz explained the methods and

techniques for collecting and examining these insects. He returned to the

topic in “Biologia das águas torrenciais e encachoeiradas” (Biology of
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Larva of the species Curupira mochlura,
belonging to the family Blepharoceridae,
collected at the Fazenda do Bonito in the
Bocaina Highlands, between the states
of Rio de Janeiro and São Paulo. BR.
MN. Fundo Adolpho Lutz, caixa 36,
pasta 247, envelope of photographic
material from Casa São Francisco.

Larva from a specimen of the family
Blepharoceridae. BR. MN. Fundo Adolpho Lutz,
caixa 36, pasta 247, envelope of photographic
material from Casa São Francisco.

torrential and cascading waters), a paper

submitted to the International Congress of

Biology, which took place in the capital of

Uruguay in October 1930.

A noted feature of Adolpho Lutz’s production

during the 1920s are his papers addressing

methodological concerns, which we have

grouped in a separate section of the next book

of Lutz Works. They reflect a mature researcher’s

concern with conveying his experience to

younger generations of physicians who were

entering an already well-grounded field or who

would use entomology in their practice as

sanitarians, at a moment when this practice was

also just gaining institutional form. The Rockefeller Foundation fostered the

creation of a nursing school in Rio de Janeiro and the reorganization of the

Escola de Medicina de São Paulo in that city, while also sponsoring training

Pupa of the species Curupira
horrens, belonging to the family
Blepharoceridae. BR. MN. Fundo
Adolpho Lutz, caixa gavetão 2,
pasta diversos, maço 3.
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programs for sanitarians in rural Brazil and granting fellowships to Johns

Hopkins University in the United States.

In 1925, medical teaching in Brazil underwent a reform, based on a

plan conceived by Dr. Juvenil da Rocha Vaz. Carlos Chagas endeavored

to tighten relations between the Faculdade de Medicina do Rio de Janeiro

and the two institutions he headed (Departamento Nacional de Saúde

Pública and Instituto Oswaldo Cruz) with the hopes of making the medical

school more open to research, rural endemic diseases, and public health –

now seen as a worthwhile career open to health professionals. The reform

sparked a great deal of controversy in the heart of the medical corporation

because it included in the medical school’s syllabus both the study of

Tropical Diseases, a chair that Chagas himself came to hold, as well as a

course in Hygiene and Public Health, administered by researchers from

Manguinhos. An extension course, it guaranteed those who passed it an

appointment to a post with government sanitary services without needing

to pass a civil service exam. But the only eligible candidates were those

with a diploma from the Instituto Oswaldo Cruz’s Curso de Aplicação [a

specialization course] or those who took an equivalency exam in the same

subject matter, one of which (Medical Zoology) was given by Lutz (see

Benchimol & Teixera, 1993, p.184-5).

Many of the methodological and systematic papers that Lutz wrote

during this period came out in A Folha Medica, a periodical founded in

1920 and on whose scientific board he would later serve, along with Aloysio

de Castro, director of the Faculdade de Medicina do Rio de Janeiro; a

number of professors from this school (Ernani Pinto, Histology; Ernani

Alves, Surgery; L. A. Silva Santos, Anatomy; Francisco Lafayette, Physics);

Bruno Lobo, director of the Museu Nacional and professor of Microbiology

at the Faculdade de Medicina; Edgar Roquette Pinto, professor of

Anthropology at the Museum; Octavio de Freitas, director of the Pasteur

Institute of Recife; and Jayme Aben Athar, director of the Pasteur Institute

of Pará. In the 1930s, the periodical’s director would be José Paranhos

Fontenelle, a well-known phthisiologist and sanitarian.233

It was around this time that Adolpho Lutz was collaborating with Gustavo

Mendes de Oliveira Castro, a physician who belonged to a generation that

reached its professional maturity at a moment of greater opportunities for

training in and practicing entomology as a specialty, in the realm of both

medical zoology and biology applied to agriculture and veterinary medicine.
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Offprint from Folha Médica in which Adolpho Lutz published “O emprego do phenol na técnica microscópica”
(The use of phenol in microscopic technique, 1920). BR. MN. Fundo Adolpho Lutz.
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Born in Petrópolis (RJ), in 1904, Oliveira Castro graduated from the

Faculdade de Medicina do Rio de Janeiro and while still a student began

his scientific career at Rio’s Botanical Gardens.234 After receiving his diploma

in 1926, he worked at José Gomes de Faria’s laboratory, at the Abrigo

Hospital Arthur Bernardes, now known as the Instituto Fernandes Figueira.

The following year, Oliveira Castro became an assistant of General Zoology

and Parasitology at the Faculdade de Farmácia (School of Pharmacy) and,

in 1929, at the invitation of Arthur Neiva, he joined the Instituto Biológico

de Defesa Agrícola e Animal (Biological Institute for Agricultural and

Animal Defense), in São Paulo. This important institution had been created

two years earlier as a by-product of the campaign against Stephanoderes

hampei, a coffee borer beetle from the family Scolytidae, likely of African

origin, which had spread through the São Paulo coffee plantations at the

beginning of that century. Oliveira Castro returned to Rio de Janeiro in

1933 to work at the Ministry of Agriculture’s Instituto de Biologia Animal

(Institute of Animal Biology). Two years later, he became an assistant

professor of Zoology at the newly founded Universidade do Distrito Federal.

In 1936, he was to become a member of the Comissão de Estudos sobre

Leishmaniose Visceral, headed by Evandro Chagas, mentioned earlier.

The systematics of tabanids was the topic of four of the papers he wrote

with Adolpho Lutz. Originally printed in Memórias do Instituto Oswaldo

Cruz, they were re-published in the previous volume of The Complete Works

of Adolpho Lutz.235 The first addressed  “novas espécies de motucas do

gênero Esenbeckia Rondani” (new species of motuca flies of the genus

Esenbeckia Rondani, 1935); the next year, they described  “espécies afins

do gênero Melpia Walker” (species akin to the genus Melpia Walker,

1936a), including one genus and two new species as well as  “duas espécies

novas do gênero Fidena Walker” (two new species of the genus Fidena

Walker, 1936b). The 1937 article addressed  “uma espécie nova do gênero

Laphriomia Lutz” (a new species of the genus Laphriomia Lutz) and the

male of L. mirabilis Lutz.

Adolpho Lutz, final work in entomology

The transmission of leprosy by mosquitoes was the topic of a series of

papers written by Adolpho Lutz during this same period, all of which were

republished in the first volume of his Complete Works (2004).236 As we
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showed there, after the 1930 coup, the health policy makers working for

the newly created Ministry of Education and Public Health believed in

the school of thought that recommended mandatory isolation for people

with Hansen’s disease. Against this tide stood Lutz, who continued to voice

his conviction that the disease was transmitted by mosquitoes and was

therefore not contagious. A lecture he gave on this in 1932 on Radio

Sociedade do Rio de Janeiro was published in the Boletim journal of the

influential Sociedade de Assistência aos Lázaros e Defesa contra a Lepra.

The following year, Lutz again defended his point of view at a large event

held in Rio de Janeiro, which aimed to achieve national unity in the

campaign to fight leprosy. His talk was transcribed in the Sunday edition

of two leading daily papers in Rio de Janeiro: Jornal do Commercio and

Jornal do Brasil (October 1, 1933). Three years later, he published a

literature review on the transmission of leprosy in German, Portuguese

and English, which was reviewed in French and Italian medical journals.237

At the International Congress in Cairo (March 21 to 28, 1938), Lutz

submitted a paper entitled “No control of leprosy without anti-mosquito

campaign”.238 The disease was still the subject of the last two papers he

produced: “A transmissão da lepra pelos mosquitos e a sua profilaxia” [The

transmission of leprosy by mosquitoes and its prevention], read at the 7th

Congress of the Pan American Medical Association (1938) and published

in Memórias do Instituto Oswaldo Cruz (1939); and “Regras indispensáveis

de prophylaxia anticulicidiana sugeridas ao Serviço Sanitário do Estado

de S. Paulo” [Indispensable rules for culicid prevention put forward by

the Sanitary Service of the State of S. Paulo], which was not published.239

In the first paper, Lutz set out in greater detail than ever before the

experiments designed to prove his theory:

The common nocturnal mosquito, Culex quinquefasciatus, is particularly
suspected of transmitting leprosy, but is not very suitable for experiments
because it only bites in the dark. It is not convenient to use Stegomyia for
many reasons. It is preferable to make use of species that bite readily...
for instance, species of the genera Mansonia, Taeniorhynchus and
Janthinosoma. The easiest to obtain is Culex, today Ochlerotatus
scapularis, which is plentiful in leafy gardens.

This was certainly standard practice for the experiments he carried out

with the help of Oliveira Castro. The mosquitoes were infected with leprosy

and tuberculosis bacilli – especially bovine and avian tuberculosis – and
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with Stefansky’s bacillus, which produced a disease much like human

leprosy in rats. As Lutz saw it, the first issue was to work out how long

they lived inside mosquitoes’ bodies. If they did not disappear quickly from

their internal organs, the insects could be used for cultures and inoculations

in animals. Guinea pigs, rabbits, rats and monkeys were inoculated via

their salivary glands to see if they suffered any characteristic symptoms.

After Adolpho Lutz’s death on October 6, 1940, his research program

continued to be run by Oliveira Castro and Heraclides-Cesar de Souza

Araújo, head of the Leprology Laboratory at Instituto Oswaldo Cruz. In a

preliminary note published with José Mariano in 1945, Castro presented

the results of experiments performed on dozens of human volunteers to

see if contaminated mosquitoes’ stylets could infect their tissue when they

bit them. The findings of these and other experiments240 using Culicidae,

Ixodidae, Pediculidae, Cimicidae, Pulicidae and Triatominae led Souza

Araújo (1953, 1952) to conclude that any haematophagous insect could

transmit leprosy under certain conditions. It was therefore advisable for

public health authorities to take the existing insect extermination program

designed to contain the malaria vector and expand it to the rural and

suburban areas where Hansen’s disease was prevalent. The leprosy

specialist at Manguinhos sustained this thesis at the 10th Congresso

In his laboratory at the Instituto Oswaldo Cruz, a visitor observes insects collected by Adolpho
Lutz,  (1937). BR. MN. Fundo Bertha Lutz.
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Brasileiro de Higiene [Brazilian Congress on Hygiene] in Belo Horizonte

on October 1952, and at the 5th International Congress for Tropical

Medicine and Malaria, held in Istanbul in August and September 1953.

Adolpho Lutz dictated his final output to his niece and daughter. As

his eyesight deteriorated in the 1930s, he was also forced to turn his

attention to amphibians, large animals he could investigate through touch

with the help of his trusty assistant Joaquim Venâncio. The work he

produced on this subject with the collaboration of his daughter, Bertha

Lutz, will be republished in another book of the Complete Works of Adolpho

Lutz.

Considering this, it must have been with some hardship that he carried

out his final study in partnership with Oliveira Castro, “Considerações

sobre a transmissão de doenças por sugadores de sangue” [On the

transmission of diseases by blood suckers], published in July 1936 in A

Folha Medica. It came out in a special issue of the journal edited by José

Paranhos Fontenelle given over to tropical and infectious diseases, which

included many articles paying tribute to Carlos Chagas, who had died two

years earlier. Indeed, both his sons, Evandro and Carlos Chagas Filho,

contributed to the publication.

Lutz and Oliveira Castro’s work241 aimed to draw the attention of doctors,

sanitationists and other health professionals to “the importance of

haematophagous creatures in the spread of disease”. In this sense, it had

much in common with the paper we analyzed earlier which Lutz submitted

to the 3rd Congreso Médico Latinoamericano, in 1907.

In the table that accompanies this historical presentation, it can be

seen how complex the issue of the transmission of human and animal

diseases by haematophagous insects had become over the three decades

that elapsed between the two papers.

The 1936 article comprises four very unequal parts, both linguistically

speaking and in terms of their content. The historical overview is entirely

based on a book called Microbe Hunters by Paul de Kruif, a science best-

seller launched in New York in January 1926 (Harcourt, Brace & Co.)

which is now past its 21st edition. Mirroring its epic tone, Lutz and Oliveira

Castro tell of the investigations carried out by Smith and Kilborne into

Texas Fever; those by Bruce into nagana and sleeping sickness; by Manson

into filariasis; by Ross and Grassi into malaria; and also the achievements

of Finlay and the medical commission headed by Walter Reed into yellow
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fever. The authors’ most original contribution to this part is their inclusion

of the campaigns in Brazil run by Emílio Ribas and Oswaldo Cruz to curb

yellow fever, and an equally epic retelling of the discovery of Chagas

Disease.

Lutz and Oliveira Castro’s text and Fontenelle’s special publication were

two episodes intended to celebrate the renascence of this last scientific

feat. As many different authors have shown (Kroft, 2006; Kroft et al.,

2003; Coutinho, 1999; Chagas Filho, 1968; Carneiro, 1963), its ‘heroic’

period (1908-1922) was marked by a rapid succession of investigations

made at Manguinhos and other institutions into the lifecycle of the

protozoan in its hosts, the biology of the vector, and even the clinical and

anatomopathological features of the disease caused by Trypanosoma cruzi,

or “Brazilian trypanosome”, which was called American Trypanosomiasis

until its epidemiological significance was contested by adversaries of

Chagas’s at the Academia Nacional de Medicina (1922). Carlos Chagas’s

discovery was effectively ignored until 1934, the year of his death, when

Salvador Mazza et al described more than one thousand cases of the human

form of the disease in the Chaco province of Argentina. This bred a new

wave of interest in the study of the trypanosomiasis and associated public

health measures all over South America.

The second part of the 1926 article contains a review of the

haematophagous insects thus far incriminated as disease transmitters,

“almost all [being] arthropods belonging to the class of insects or that of

arachnids”. In the third part, Lutz and Castro discussed the issue from

the perspective of the human and livestock diseases transmitted by these

creatures, organizing them according to the nature or taxonomic category

of the pathogenic agent. The language here is completely different from

that used in the historical section, and reflects one of the authors’ main

concerns here to set out both the established facts and the numerous as

yet unanswered or disputed questions in the vast field of tropical medicine.

While the 1907 text, written at the dawn of tropical medicine in Brazil,

focused on Protozoa, the great topic of new interest in the 1936 paper was

viruses.
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Adolpho Lutz and the birth of virology

In classic Latin texts, the word virus is used to refer to any poison, both

figuratively and literally. It would appear that the first person to use it in

association with the idea of infection was a German Jesuit, Athanasius

Kircher. In Scrutinum Physico-medicum (1658), he mentions a virus

pestiferum, the infectious cause of bubonic plague. In 18th and 19th

century medical texts, “virus” meant the primal cause of unknown nature

present in animal humors and capable of transmitting the disease that

had originated it. It also designated the exudate of an infectious disease,

such as smallpox pus. The word had not lost its generic meaning as an

agent with infectious properties when Pasteur’s revolution started. With

such fuzzy connotations, it became a convenient multi-purpose term for

any unknown microbe (“amarillic virus”) and any toxic substance produced

either by the infected organism or by the infecting microorganism.

In the 1890s, viruses started to be associated with filterable and

submicroscopic infectious agents. Optical microscopes had been developed

to such an extent that in capable hands they could visualize structures

that were on the outer theoretical reaches of visibility (around 0.25

microns). Microbiologists then made the discovery of infectious matter

beyond this threshold. For instance, Pasteur searched in vain for the rabies

microbe, and ended up developing its vaccine without knowing what it

was or managing to cultivate it in vitro. His method for obtaining cultures

of the agent in vivo consisted of introducing the infected material into the

brain of dogs, then rabbits. After successive repetitions, he obtained what

he called a “fixed virus”: the spinal cord of the infected animals contained

pure cultures of the causal agent with maximum virulence.

The first time filtering was used to separate microbes from the fluids in

which they were contained was in the 1860s, when Casimir Davaine was

studying the anthrax bacillus. He used the placenta of guinea pigs to isolate

it from blood. Swiss physiologist Ernst Tiegel later used unglazed clay filters

(1871); Pasteur used plaster filters and then porous porcelain tubes, and

then in 1884, Charles Chamberland made a porcelain filter that came to be

routinely used in laboratories and was even sold commercially for filtering

domestic drinking water.  Bacteriologists then noticed that microorganisms

were getting through Chamberland’s filter, or its later versions (Berkefeld

and Kitasato filters), to appear on the other side contaminating the filtrate.
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Russian Dimitri Iosifovitch Ivanovski and Dutch Martinus Willem

Beijerinck have gone down in history as the discoverers of filterable

infectious agents. During their investigations into a disease that produces

mosaic-like marks on tobacco leaves, aptly called mosaic disease or

Mosaikkrankheit, they found out that they could transmit it from one

plant to another by transferring sap extracted from diseased leaves. As

the sap’s infectivity was destroyed by prolonged heating at 80oC, they

concluded that it must be an organic (cellular) agent. Even after it was

put through a Chamberland filtering candle it could still infect healthy

plants (Ivanovski, 1892, p.67-70; 1942, p.27-30; Hughes, p.47).

Similar experiments led Beijerinck (1899) to surmise that tobacco mosaic

was caused by a contagious fluid: Contagium vivum fluidum. He also

noted that only those parts of the plants that were growing were affected,

which meant that the pathogen must only multiply in tissue in which

cellular division was taking place.

In his doctoral thesis published in 1903 in Zeitschrift für

Pflanzenkrankheiten, Ivanovski described the putative agents of mosaic

disease: miniscule structures much like amoebas, which he called ‘zooglea’,

i.e. amalgams of microorganisms with a jelly-like appearance. He had also

found “crystalline deposits” on the cytoplasm of infected cells, which in

Ivanovski’s view represented a reaction by the cells to the irritation

produced by the “parasites”. According to Hughes (op. cit., p.60), the Russian

scientist had unwittingly described a virus in crystalline form.242

In 1897, two disciples of Koch’s, Friedrich Johannes Loeffler at the

Veterinary College in Greifswald and Paul Frosch at the Berlin Institute

of Infectious Diseases, were commissioned by the German government to

investigate foot-and-mouth disease.

Conventional bacteriological techniques had been ineffectual in

identifying its etiological agent. In March 1898, they published reports in

which they described the filterability of an “animal virus” for the first

time. The discovery gave new impetus to investigations into the etiology

of other diseases that defied the scrutiny of bacteriologists, like smallpox,

scarlet fever, yellow fever, measles, typhus and bovine plague (Hughes,

op. cit., p.64-5).

At around the same time, Edmond-Isidore Etienne Nocard and Émile

Roux, of the Pasteur Institute in Paris, presented the results of a study

into bovine pleuropneumonia243 at the International Congress of Hygiene
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and Demography held in Madrid in 1898. The “virus” had been cultivated

under very special conditions; small collodion sacs filled with infected pleural

exudate and a meat infusion had been surgically inserted into the

peritoneal cavity of rabbits and left there to incubate. Days later, when

the bags’ contents were examined, they were found to contain “infinite

tiny, refractive, moving points, so fragile that it is difficult, even after

coloring them, to judge their exact shape.” In 1903, Roux would qualify

the pleuropneumonia agent as the smallest microscopically visible member

of a continuum of minute organisms extending to those beyond the range

of microscopes (Hughes, op. cit., p.65).

The International Congress in Madrid also heard news of another

infectious agent of this nature, myxomatosis of the rabbit, which was

discovered by Giuseppe Sanarelli (1898) while he was looking into a disease

that had broken out among the animals at the Hygiene Institute he ran

in Montevideo. The filterable, invisible agents of yellow fever and polio

would be described later (in 1901 and 1909, respectively).

As we have seen, studies into malaria, Texas fever and nagana had led

protozoa to be seen as the main culprits for diseases with puzzling etiologies.

At the International Medical Congress held in Berlin in 1890, Koch (p.756)

listed thirteen such cases, including smallpox, vaccinia, rabies, influenza,

trachoma, yellow fever and bovine plague (all now attributed to viruses).

The reader will already have realized how difficult it is to demonstrate an

etiology of this nature, since protozoa have complex life cycles that generally

involve one or more intermediate hosts. At that time, the structures

observed within the cells of patients were often interpreted as a stage in

the lifecycle of a protozoan. (These structures, which are today called viral

inclusion bodies, are visible evidence of viruses. They can be seen through

an optic microscope attached to the material that the host cell produces in

response to its presence). In 1893, Giuseppe Guarnieri described such

structures found in the cytoplasm of cells located in smallpox and vaccinia

sores, and attributed them to protozoa that he classified as Cytoryctes

variolae and Cytoryctes vaccinae. Similar interpretations were made for

bovine plague, shingles, and other diseases.

According to Stanislas von Prowazek (1907, p.336-58), author of the

“chlamydozoa” theory [from the Greek, chlamys, cloak], the inclusions were

filterable microorganisms that developed intracellularly and which were

enveloped in a cloak made of material produced by the cell’s reaction. As
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yet unsure as to their classification, he regarded them as being more akin

to protozoa than to bacteria.

In 1913, German dermatologist Benjamin Lipschütz listed 41 diseases

whose agents had been identified as being filterable, of which 16 were

visible through a microscope as inclusion bodies. He separated these off

into a group of their own, which he called Strongyloplasm (Lipschütz,

1909, p.77-90). It was only in 1929 that they would be irrefutably linked

to viruses by C. E. Woodruff and E. W. Goodpasture, authors of a founding

work on avian smallpox.

During this period, another category of microorganism was added to

the list of filterable viruses. Named after American pathologist Howard

Ricketts (1871-1910), who identified the first microorganisms of this genus,

rickettsiae are carried as intracellular parasites in the intestines of lice,

fleas, ticks and mites. Some species are transmitted by the animals

mentioned above to man and other mammals, producing infectious diseases

called rickettsioses, like exanthematous typhus, murine (endemic) typhus

and Rocky Mountain spotted fever. The prototype strain is Rickettsia

prowazekii, the causative agent of typhus, which is transmitted by lice. In

1936, when Lutz and Oliveira Castro published their article, they were

still believed to be viruses because they were so small and could not survive

outside living beings. It was only in 1939 that the first classification of the

order Rickettsiales would be put forward by Gieszczykiewicz.244

Another new subject of study concerning viruses came to light in 1915

when Frederick William Twort, working at the University of London,

described a filterable substance that caused the deterioration of bacterial

colonies and could be transmitted to fresh cultures indefinitely. This was

the first evidence that bacteria, like plants and animals, were susceptible

to disease. At the end of the First World War, Felix d’Herelle (1917) of the

Pasteur Institute in Paris discovered this lytic action independently in a

filterable virus that combated the dysentery-causing Shiga bacillus. He

called it bacteriophage, which literally means ‘bacteria eater’. With this

discovery, great interest was aroused into the potential therapeutic use of

these viruses. This hope was not entirely founded, but this did not stop

phages from gaining considerable attention in studies into relationships

between viruses and their host cells. Only one researcher from Instituto

Oswaldo Cruz, João da Costa Cruz, gave over his time to the study of

bacteriophages soon after d’Herelle’s discovery. In 1923, he developed a
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“bacteriofagina” for the treatment of bacillary dysentery. However, he did

not live long enough to witness the changes to such studies after the advent

of electronic microscopy, and new biochemical techniques and approaches.245

Salomon Bayet (1986, p.53) suggests that the end of the Pasteur

revolution was signposted by events that occurred in 1918 and 1919, a

dividing line that makes sense for two reasons. By the time of the First

World War, the impact of epidemics had been successfully curbed, and the

greater carnage was caused by the warring forces. Yet when faced with

the Spanish Flu, microbiologists were stumped. The virus swept across

the globe leaving fifteen million dead in its wake in a catastrophe that laid

bare the Achilles heel of microbe science. The circumstances that marked

the arrival of the pandemic in Rio de Janeiro in October 1918 could not

have been more telling. At the time, two conferences were being held at

the Faculty of Medicine which had reopened at a new address on Praia

Vermelha – the National Congress of Medicine and the 2nd Conferência

Sul-Americana de Higiene, Microbiologia e Patologia [South American

Conference on Hygiene, Microbiology and Pathology] – and it was delegates

at these events that were among the virus’s first victims in the city. What

the doctors witnessed as they scrambled to flee the city was actually no

more than a prologue to the calamity soon to strike, which in material and

psychological terms could only be compared to the terror caused by the

black plague in medieval Europe. Indeed, there were those at the time

who believed that it was actually the plague in a pulmonary form.

However, those doctors that had witnessed the 1893 pandemic, which had

been much less serious, had no doubt as to their diagnosis of influenza.

It was supposed at the time that the flu germ was Haemophilus

influenzae, discovered in 1892 by German bacteriologist Richard Pfeiffer.

Marques da Cunha, Olympio da Fonseca Filho and Octavio Coelho de

Magalhães, at Instituto Oswaldo Cruz, saw reason to probe this theory,

and embarked upon a series of studies into the etiology of influenza, which

was also being investigated by European and Japanese microbiologists.246

In his overview of the research carried out into the 1918-19 pandemic,

Lépine (1964) highlights the obtainment of evidence that contagious bodily

fluids contained a filterable virus (Selter, 1918) that could be transmitted

to Macacus cynomolgus and sinicus (Ch. Nicolle & Lebailly, 1918), findings

which had been reached independently in Brazil by the three researchers

at Manguinhos and in Japan by Yamanouchi and his team.
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Another line of viral research at Instituto Oswaldo Cruz that had

repercussions during the 1920s was developed by Antônio Cardoso Fontes,

and had to do with the supposed filterability of Koch’s bacillus

(Mycobacterium tuberculosis). Of greater importance still were the studies

into myxomatosis, described by Sanarelli. Arthur Moses and Alfonso

Splendore, at Manguinhos and São Paulo, respectively, confirmed the

filterability of its agent. Aragão classified it as a strongyloplasm, as proposed

by Lipschutz. In an article published in 1927, he recommended the use of

the virus to combat the overpopulation of rabbits in Australia. So effective

was the measure that it almost wiped them out in some regions of the

country and in France. In 1943, Sylvio Torres would show that the myxoma

virus was transmitted by Culex quinquefasciatus, and Aragão would

identify other vectors, Stegomyia aegypti and Aedes scapularis.

Sally Hughes splits 20th century research into viruses into three distinct

phases. Up until the 1920s, the research was more concerned with viral

diseases than with viruses per se. In the 1930s and 1940s, the biochemical

analysis of these microorganisms gained ground, which could be observed

with the help of new techniques, especially electronic microscopy and x-

ray crystallography. As of the 1950s, these and other techniques were

used to reveal the essential nature of viruses on a morphological and cellular

level, and this within the ambit of a now independent discipline, with its

own objects of study, methods and institutional spaces.

Adolpho Lutz did not live long enough to see this happen, but he did

indirectly make important contributions to one of the main chapters in the

history of virology.

In Brazil, the first studies in this area were actually carried out by

Émile Roux, Paul-Louis Simond and A. Tourelli Salimbeni, from the Pasteur

Institute in Paris, while they were in Rio de Janeiro (1901-5) to check the

theses put forward by the Reed commission, which included the filterability

of the controversial agent of yellow fever.247 Actually, as we showed in the

first book of the present volume of the Complete Works of Adolpho Lutz,

the hypothesis with the greatest acceptance at the time blamed protozoa

for the disease.

In the middle of 1914, William C. Gorgas, Surgeon General of the US

Army and already famed as the “conqueror of yellow fever in Havana and

Panama”, went to the Rockefeller Foundation to propose the eradication

of yellow fever the world over.248 According to the plan drawn up that
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August, if some “key centers” of the Aedes aegypti, considered the disease’s

sole vector, were eliminated, the disease would then disappear.249 The

campaign would attack only the larvae of the mosquito, which reproduced

nearby human habitations. A reduction in the infestation rate to five or

less – meaning that the mosquito’s larvae would be encountered in no

more than 5% of the houses visited –, would be enough to wipe out yellow

fever both in highly populated urban centers and in more sparsely

populated countryside regions (Löwy, 1998-9, p.653).

The First World War forced the foundation to delay the plan. Two years

elapsed before a committee started identifying the continent’s key centers.250

In July 1918, another commission was sent to Ecuador to investigate some

aspects of the disease that were as yet little understood, especially its

etiology.251 This part was headed by Hideyo Noguchi (1876-1928),

bacteriologist at the Rockefeller Institute for Medical Research in New

York. In Guayaquil, the Ecuadorian capital, he discovered a microorganism

that he thought was the agent of the disease. He reached it via syphilis,

whose germ had been discovered in 1905 by Fritz Richard Schaudinn.

Bacteriology institutes from all over the world had then put their research

efforts not only into Treponema pallidum, but also into other members of

the spirochete family, and discovered that they caused other diseases in

man and beast, including Weil’s disease (after Adolf Weil, 1848-1916),

nowadays better known as leptospirosis. Noguchi, who was very familiar

with these microbes, was initially impressed by the similarity of the germ

found in the blood and tissue of yellow fever patients to that of Weil’s

disease (Leptospira icterohaemorrhagiae). Eventually, he decided that

Enlarged image of Aëdes aegypti, transmitter of
yellow fever. Collection of the American Museum
of Natural History, New York. Lyons and
Petrucelli (1987), p.563.

Leptospira icteroide was a different

species of spirochete. By the end of

1919, he had published 11 articles on

the etiology of yellow fever in the

Journal of Experimental Medicine

(Eckstein, 1931; Clark, 1959; Plesset,

1980).

By then, his laboratory in New

York was already pumping out large

quantities of curative serum prepared

in horses, and a vaccine using dead

Leptospirae (Cueto, 1993; Solorzano,



458 ADOLPHO LUTZ — OBRA COMPLETA Vol. 2 — Livro 3

1994). Noguchi swiftly gained the support of heavyweights in the

international scientific community. However, dissenting voices were heard

from the very outset, especially that of the Cuban Director of the Finlay

Institute, Mario Lebredo. In 1923, when agreement had been reached

between the Brazilian government and the Rockefeller Foundation on

the details of the yellow fever eradication campaign in Brazil, Noguchi

and an assistant of his, Dr. Henry R. Muller, set off for Salvador with a

shipment of microscopes, glassware and laboratory animals, all in mosquito-

proof cases. Carlos Chagas had already sent researchers from Instituto

Oswaldo Cruz to the same city in Bahia state where yellow fever was

endemic. According to Fonseca Filho, neither they nor researchers from

São Paulo were able to see what Noguchi had described.

The prestige of the great Japanese researcher was so great, however, ...
that, one might say, nobody believed ... that the failure of the research
could be due to the non-existence of Leptospirae in the cases of yellow
fever examined. Everybody said, and many spoke bluntly, that this was
due to a lack of experience on the part of the Manguinhos researchers and
their insufficient training in an entirely new field of work, as was the
case of leptospirae. (Fonseca Filho, 1974, p.33-6)

Not so, Adolpho Lutz. Though involved in other fields of research, he

had already studied the biology of spirochetes and had acquired

considerable experience in yellow fever. He declared that if its agent was

indeed a microorganism of that family, he would have seen it. In book 1 of

the present volume of his Complete Works, (p.691-5), we republished

summaries written by Bertha Lutz, his daughter and assistant, of papers

published by Noguchi in 1919. Adolpho Lutz’s correspondence with

Wilhelm. H. Hoffmann shows that he was fully aware of that controversy

(BR. MN. Fundo Adolpho Lutz, pasta 215).

In a letter written from Havana on December 17, 1922, Hoffmann

regretted Lutz’s not having been able to attend the 4th Congresso Latino-

americano which had been held there that year. “I learnt nothing new

about yellow fever, and as Noguchi was also silent, many experts still

harbor considerable doubt as to his Leptospira. What surprises me most is

his not presenting anything new in 4 years on an issue of such import,

and still having at his disposal unlimited resources.” On February 27,

1923, shortly before the arrival of the Japanese bacteriologist in Brazil,

Hoffmann wrote,



    459ADOLPHO LUTZ E A ENTOMOLOGIA MÉDICA NO BRASIL

If there is now a chance to study yellow fever in Brazil, I believe that the
issue of the Leptospira should be raised again, using all means possible.
I think that strain of Noguchi’s, which I tested, is by no means the
causal agent of yellow fever. And from what I know, most of those who
are knowledgeable about yellow fever still question the icteroides until
Noguchi makes to present some new evidence.252

Hoffmann, who was also investigating the anatomy of yellow fever

(letter of September 21, 1924), had received Lutz’s “observations on severe

atrophy of the liver”, and requested his permission to refer to it in a paper

he was writing. “I also think that it would be easier to give the diagnosis

by the clinical symptoms rather than by the anatomical alterations, but

the rarer these epidemics become and isolated cases, too, the greater the

importance of each resource capable of helping the diagnosis,” (letter dated

November 14, 1924).253

The topic continued to come up regularly in their correspondence. On

July 11, 1926, Hoffmann thanked Lutz for “interesting information on

the epidemiology of yellow fever”. Thanks to data provided by his vast

network of correspondents, Hoffmann (1936, 1937) was one of the first to

map out the disease’s endemic zones in Africa, also studying them in South

and Central America (Báez, 1951, p.2-13). In 1934, four years after the

publication of “Reminiscências da febre amarela em São Paulo”

[Reminiscences of yellow fever in São Paulo],254 at a time when the

understanding of the disease had already been dramatically revised (to

be seen in the analysis below), Adolpho Lutz voiced his fear that yellow

fever had been introduced again to Brazil from Africa. “It is extraordinarily

interesting,” writes Hoffmann,

and your report is decisive on this matter, since nobody has experience to
match yours. I am also of a like mind, and I had already warned in my
publications about the danger that threatens Rio even before the new
outbreak in the Brazilian port, in view of the great zone in western Africa.
This zone continues to grow, as is to be expected, and has also reached
eastern Africa. It naturally represents a constant threat to Brazil, too.
(letter dated May 30, 1934)

The growing tide of observations challenging Noguchi was

unstoppable.255 The final blow was dealt by the West African Yellow Fever

Commission, of the Rockefeller Foundation itself, whose members were

Adrian Stokes, Johannes H. Bauer and N. Paul Hudson. In 1925, they

set up in Lagos, the capital of Nigeria, with the purpose of isolating
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Leptospira icteroides. By May 1927, they had done bacteriological studies

on dozens of cases of yellow fever and transmitted it to around one thousand

guinea pigs. None had died of lesions typical of the disease. The

experiments done on rabbits, rats, dogs, cats and goats had been equally

fruitless. The commission had to find a suitable animal for studying the

yellow fever prevalent in western Africa, which Stokes came down with

shortly before the January 1928 publication of the paper that would alter

the course of the investigations (Stokes, Bauer & Hudson, 1928, p.103-

64). The disease was successfully transmitted to Macacus rhesus originally

from India, and relatively successfully to Macacus sinicus, from the same

part of the world. In these investigations, the scientists proved the absence

of spirochetes or Leptospirae in the tissue or blood of the infected animals,

but discovered a filterable virus, from which they obtained many successful

transmissions via Aedes aegypti.256

The epidemic that broke out in Rio de Janeiro in 1928-9 shattered the

key centers theory upon which the Rockefeller Foundation’s eradication

campaign was based in Brazil. Meanwhile, evidence was mounting that

yellow fever was spreading in the countryside. There were still any number

of unanswered questions about the virus, and the diagnosis of the disease

depended upon the interpretation of potentially misleading clinical signs

or the observation of lesions to organs and tissue, which could only be

identified after the death of a victim.

When yellow fever researchers started using rhesus as their main

laboratory animal, there was already a list of more than 65 diseases put

down to “filterable viruses”. In the mid 1920s, another important feature of

this group of microorganisms was confirmed: their dependence on living

cells in order to reproduce (Hughes, 1977, p.93-108). In 1930, Max Theiler,

from the Harvard Medical School, made a ground-breaking discovery.257 He

showed that the white mouse, which is generally refractory to yellow fever,

could contract the infection following intracerebral inoculation. It would die

of encephalitis without showing damage to any other tissue except the central

nervous system. The virus thus “fixed” became known as “neurotropic”, as

it behaved differently from the virus known as viscerotropic, i.e. causing

damage to organs such as the liver, which served to diagnose the disease in

the corpses of humans and primates (Soper, 1937, p.381).

In 1931, Alice Woodruff and Ernest W. Goodpasture, pathologists from

the University of Vanderbilt, managed to cultivate the fowl pox virus in
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the chorioallantoic membrane of growing chick embryos. Since eggs

containing embryos were a cheaper and more easily handled alternative

to laboratory animals, this technique was soon disseminated around

virology laboratories. They had different membranes susceptible to

infection by different viruses.

Not only were these breakthroughs instrumental in the discovery of an

effective yellow fever vaccine in the 1930s, but they also revolutionized

diagnosis methods.

During the 1928 epidemic, so-called “protection” or “neutralization” tests

were used for retrospective diagnosis. It was known that the serum of

yellow fever patients that had managed to recover contained antibodies

capable of protecting an organism that was not immune. Therefore, in

order to know if a given individual had contracted the disease or not, their

serum was injected into a monkey, which then either survived or succumbed

to disease when it was infected with the virus. After Theiler’s discovery,

the technique could be used more widely on mice. Another retrospective

diagnosis method, the post-mortem, had to be adapted to different social

and cultural contexts. The technique used by pathologists in city hospitals

was converted into a method that could be reproduced in regions where

no health professionals worked, and where the violation of corpses was a

very serious breach of social codes. In response to the need for an

instrument that laypeople could handle to perform the operation quickly,

an “extractor of bodily fragments from corpses” was designed, or more

simply, the viscerotome (Franco, 1968, p.116-9). In 1931, viscerotomy

centers started being set up in different parts of Brazil, while systematic

studies using protection tests were also started to identify the distribution

of immunity to yellow fever. The pathologists working at the yellow fever

laboratories in Bahia and later in Rio de Janeiro started to receive and

process a growing number of liver and blood samples (“Ligeiros dados sobre

os 25 anos...”, p.11), and it was in the course of these investigations that

Henrique Penna discovered visceral leishmaniasis in Brazil, as we told

earlier.

The data thus obtained were used to guide the course of the new yellow

fever program put together by Fred Soper, Director General of the

Cooperative Yellow Fever Service (CYFS) since June 1930. This involved

drawing up maps and statistics, fighting Aedes aegypti in cities, towns

and villages, using the vaccine as soon as it was technically feasible, and
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Viscerotome. Above, pieces of liver removed from three cadavers, and lateral view of a viscerotome. Below,
enlarged detail of the instrument. Stroder (1951), p.590.

carrying out zoological and entomological investigations with a view to

identifying other vectors and hosts of the disease, especially after jungle

yellow fever had been identified.

Between 1930 and 1932, a number of suspected cases were reported in

Santa Teresa, Espírito Santo state, where Aedes aegypti was not to be

found. The most notable characteristic of this sparsely occupied region

immortalized by Graça Aranha in his novel Canaan are the steep, narrow

valleys formed by Rio Santa Maria and other rivers, which flow down the

tree-clad mountainsides to join the Rio Doce river in the middle of the

state. Its landscape is reminiscent of Serra de Cubatão mountain range,

where Adolpho Lutz made his discovery of forest malaria.
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Fred Soper, Henrique Penna, E. Cardoso,

J. Serafim Jr., Martin Frobisher Jr. and J.

Pinheiro started their minute investigation

in the Canaã valley (Franco, 1969, p.124).

In 1933, they presented the “most logical

explanation” for the epidemic that had

broken out there. From time to time, the

virus was introduced into the valley by

Aedes aegypti from nearby areas where

yellow fever spread endemically but did not

represent a threat. In the region’s forests,

the virus must be transmitted by one or

more commonplace yet ineffective vectors,

given that there was never such a great

concentration of cases as there was in urban

epidemics. Of the mosquito species

identified in laboratories as likely carriers,

Fred L. Soper, director of the Yellow Fever
Service, of the International Division of
Health in South America, and head of the
Rockefeller Foundation’s regional office in
Brazil. Casa de Oswaldo Cruz Collection,
Departamento de Arquivo and
Documentação, Fundo Fundação
Rockefeller.

the only ones that existed in sufficient numbers in the area to deserve

further attention were Aedes (Ochleratatus) scapularis, described by

Rondani, and Aedes (Taeniorhynchus) fluviatilis, described by Lutz (Soper

et al., 1933, p.585).

Following these observations made in Canaã valley, all conventional

wisdom concerning yellow fever had to be reviewed. It did not depend

upon Aedes aegypti alone, and it was not necessarily an urban disease

or even a household disease. “It can persist in a rural community for

months and spontaneously disappear, due to some fault in the intermediate

hose, leaving a large percentage of the local population not immune,”

(ibid., p.584-5).

The reach of the yellow fever that Soper later termed “jungle” was

highlighted by a study carried out in the Amazon valley in 1932 by Dr.

Gastão Cesar, of the CYFS. There, he obtained 35.6% positive results in

protection tests carried out on the blood collected from indigenous indians,

without finding any Aedes aegypti (Franco, 1969, p.124).

A huge program involving virologists, zoologists and entomologists

ensued which continued up until the 1950s at least and involved an intense

exchange of information between researchers working in the Americas

and in Africa.258 As we have seen, back in 1903, Lutz had raised the alarm
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that there might be mosquitoes other than the Aedes aegypti capable of

transmitting the virus.259 This hypothesis was born out by Bauer and

Hudson in 1928 (p.261-82), when they demonstrated that it was possible

to infect Aedes luteocephalus, Aedes apicoannulatus and Erepmopodites

chrysogaster in a laboratory. Initially, the studies into haematophagous

insects from the areas affected by jungle yellow fever were not very fruitful

(Soper, 1939a, p.18; 1939b, p.10). In 1938, the virus was isolated in

monkeys bitten by Haemagogus capricorni and Aedes leucocelaenus, and

in mice infected by a group of Sabethines (Shannon, Whitman & França,

1938, p.110-1). Many mosquitoes had been artificially infected, but only

the three species mentioned above were infected naturally. Then, a

discovery was made in Colombia that many mosquitoes were to be found

near treetops (Soper, 1942, p.5). With the development of new methods

for capturing them, many other species associated to the transmission of

yellow fever were identified – in this case, particularly species from the

genus Haemagogus – as well as other arboviruses (Consoli & Oliveira,

1994, p.102-34).

Drawing that illustrates the urbanization of the wild form of yellow fever, indicating the vectors and agents
responsible for the disease’s cycle. Stroder (1951), p.536.
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Conclusion

This global effort to identify the transmitters of yellow fever and what

are now known as emerging and re-emerging diseases would have failed

had it not been for the painstaking work of Adolpho Lutz and other pioneers

of medical entomology. We hope that the historical overview set out in this

book has succeeded in demonstrating the great significance of Lutz’s

contribution to the origins and consolidation of this scientific field. Of the

almost two hundred works he published throughout his life, more than

fifty have to do with insects, especially haematophagous Diptera, which

were potential vectors of diseases in man and other vertebrates.

Adolpho Lutz was primarily a systematizer, gifted with a modern,

innovative ecological vision. He studied almost all the groups of Diptera

involved in the transmission of diseases, often investigating them at times

when their potential ‘danger’ was no more than a hunch. With a

comprehensive background in zoology and parasitology, he was able to

produce rich analyses into the relationships between Diptera, the pathogenic

agents that they hosted, and the animals that also served as hosts not just

for these parasites or microorganisms, but even for the insects themselves.

A Darwinian through and through, as evidenced by his early works on

natural history (on cladocera) described in the first book of his Complete

Works, Lutz developed this core issue of tropical medicine with exceptional

skill. He cast off the tradition of Linnean taxonomy used in natural history

for more than a century to adopt a holistic approach to his subjects of scrutiny.

This gave him the chance to study not just the complex interactions between

insects and their surrounding fauna and flora, but also how they reproduced

and developed, and how their lifecycles were linked to those of other

vertebrates and invertebrates in processes that did not necessarily have to

do with disease. The best examples of his rare capacity to see the whole

picture rather than just its parts are probably the papers he published on

jungle malaria and on the fauna of rivers, waterfalls and mangroves.

The etiological specificity that was so crucial to the bacteriologists who

hailed in Pasteur’s revolution was matched in Lutz’s work by his pioneering

effort to show that certain exoparasites could only develop inside specific

hosts. As we saw in the last book of his Complete Works about his studies

of Protozoa, he takes this Darwinian issue of co-evolution down to the

scale of parasites of parasites.
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At this stage in our review of his work, we may conclude that as regards

the biological cycles that are related to disease transmission, Lutz goes

much more in depth into the study of hosts (insects, moluscs, amphibians,

etc.) than of parasites, be they helminths, bacteria, Protozoa or, more

recently, viruses. In the preface to the book on Yellow fever, malaria and

protozoology, Professor Erney Felício Plessmann de Camargo draws

attention to this aspect of the scientist’s “accentuated interest in the

epidemiological chain and in the life and reproductive cycles of parasites,

more than in their morphology and structure,” (p.15). Lutz produced some

pioneering work on protozoa, but was not such an eager protozoologist as

Hartmann, Prowazek or Chagas, to mention just those with whom he

worked at Instituto Oswaldo Cruz. Nonetheless, in entomology, Lutz

generated a substantial output of analyses and classification structures

designed to make sense of the huge endeavor to identify and describe

species being engaged in by “insect hunters” (to paraphrase Paul de Kruif)

of a greater and lesser capacity all over the globe. In the field of medical

entomology, Adolpho Lutz was a match for any of the great figures of his

time.

The number of eponyms associated to him are representative of this

fact. Indeed, Lutz’s work is still indispensable for entomologists today,

containing as it does shrewd observations and creative solutions that

provide welcome insights into current day research issues.

Adolpho Lutz is, then, both the product and agent of a particular

moment in time. The course of his career, which spanned from the 1880s

to the 1930s, was determined by the great medical and public health

challenges being faced then and the clashes between the different nations

vying for world domination, in which, as we have seen, there was a direct

correlation between the agendas of the entomologists and those of the

established and emerging empires. Great Britain and the USA seem to

have held the upper hand in entomological research. In these and other

countries, it was guided by two overriding factors: the discoveries being

made by doctors working at biomedical or veterinary institutions about

the etiology and transmission means of human and animal diseases, and

the territorial interests of the governments and companies engaged in the

colonial or neocolonial offensives that culminated in the Great War (1914-

1918). As we have seen, in both the U.K. and the U.S., entomological research

was mostly carried out by professionals and institutions that had amassed
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considerable experience in what was called ‘economic’ entomology, which

dealt with agricultural pests.260

In Brazil, even though there was some work done on this subject,

mainly at the Museu Nacional do Rio de Janeiro, entomology designed to

investigate human and animal pathologies only really took off once doctors

who had acquired expertise in the study of bacteria, Protozoa and other

pathogenic parasites became involved. The first leading medical

entomology centers in Brazil were Instituto Bacteriológico de São Paulo

and Instituto Soroterápico Federal at Manguinhos. The renaming of the

latter institute as Instituto Oswaldo Cruz in 1908 also marked the

beginning of the specialization of its personnel. This process gained new

momentum in the 1930s, when professionals graduating from Medical

Faculties started to find there were enough vacancies for teaching, research

and fieldwork exclusively within this specialization. Some of the doctors

skilled in the study of disease transmitting insects – Arthur Neiva and

Costa Lima, to name but two – were instrumental in the 1920s and 1930s

in strengthening agricultural entomology and renewing research traditions

in this area, which had stagnated somewhat in the museums of natural

history.

One of the key features of Manguinhos at the time that Adolpho Lutz

transferred there was the limited amount of specialization and division of

labor. Except in a very few cases, the different “scientists” were free to

carry out research, produce serums and vaccines, and teach, while also

working as clinical practitioners and sanitationists. Their laboratory

assistants were equally multifaceted, doing everything from cleaning to

skilled tasks like classifying microscope slides. However, the new arrivals

at Manguinhos in the 1920s and 1930s already encountered things quite

altered; there were now clearly defined departments and greater or lesser

degrees of specialization in the disciplines covered there.261

Once fittingly dubbed a “genuine naturalist of the old Darwinian school”

(Comissão do centenário, p.11), Adolpho Lutz always resisted the trend

towards specialization. Even when he was an avid entomologist, this did

not stop him exploring other areas of medicine and zoology to which he

had already left and continued to leave notable contributions. During the

latter years of his life, his choice of a suitable object of study was limited

by his growing blindness: amphibians were large creatures he could explore

through touch, with the help of his trusty assistant Joaquim Venâncio.262
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All the scientists who worked with him have colorful anecdotes to tell

that highlight Adolpho Lutz’s methodical, exacting nature in both his

professional life and daily conduct, not least his linguistic tick, “precisely”,

which was the hallmark of this German gentleman in the midst of an

environment of tolerance and permissiveness. These idiosyncrasies,

together with his proverbial memory and erudition, were certainly

compatible with his meticulous, systematic work on insects. At this stage

of his work, we might point out another feature of Lutz’s personality: his

abhorrence of controversies and crowds, so much so that he would give up

or eschew any area of research the moment it started to attract too much

attention. It is not by chance that he showed no interest in the group to

which the transmitter of Chagas disease belonged, the big issue that

involved almost all the researchers at Manguinhos as of 1909.

“Here, the first person to do entomology was Lutz, who produced piles

of work,” tells Hugo de Souza Lopes, “but he was a rule unto himself,

nobody bothered him. He worked hard, and did nothing else except

research. There were some real taboos at the Institute: ‘Oh, that will bother

Lutz.’ ... So, Lutz and his entomology were apart from the rest. True, he

did work with Costa Lima. They admired each other greatly. And with

Neiva, too.”263

“Lutz didn’t train anybody. He was a loner,” adds Wladimir Lobato

Paraense. “He worked with Neiva, who was his equal ... He was a man

who could discuss whether Chrysops was male or female, and Lutz would

take him seriously.”264

Maybe we should end this historical presentation by saying that above

all, Adolpho Lutz was a groundbreaker. And even if he did not have

Oswaldo Cruz’s or Arthur Neiva’s flair for establishing schools, he

bequeathed them and later generations a body of work which forms the

undisputed cornerstone of medical entomology in Brazil.
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Notes
1 Lutz’s work on leprosy and dermatology is to be found in its historical context in two books in Volume 1 of his
Complete Works, edited by Benchimol and Sá (2004b; 2004c).
2 Neumann lectured at the University of Heidelberg and was an associate member of the
Seemannskrankenhause [Sailors Hospital] and Institut für Schiffs und Tropenkrankheiten [Institute for Naval and
Tropical Diseases] in Hamburg. In the summer of 1904, he would travel to Brazil with M. Otto to study yellow
fever. For more on this see Benchimol & Sá, 2005.
3 Adolpho Lutz’s bibliography, edited by Herman Lent (Neiva, 1941) was reprinted with corrections and
additions in História, Ciências, Saúde – Manguinhos, v.10, n.1, p.362-409.
4 Lutz’s work on helminths will be the topic of the next volume of his Complete Works.
5 Biographies of Lutz also underline his pioneering work in veterinary research. After describing a species of
Rhabdonema encountered in a domestic pig (1885), he investigated the role of fleas as hosts of Dipylidium
caninum; of stephanurosis, cysticercosis and further of the wild hosts of Dioctophime renale, a parasite found in
the kidneys of different domestic animals. Lutz’s veterinary research will be discussed at length in another
volume of his Complete Works.
6 For more on this, see Souza Araújo (1956), Obregón (2002) and Benchimol & Sá, 2005.
7 Giuseppe Sanarelli had recorded an unusual property of his cultures: there appeared marks formed by a mold
on the gelatin plates that he infected, around which gravitated colonies of the icteroid bacillus. “One might say
that the mold exerts a kind of sphere of influence within whose orbit it is only possible to develop the icteroid
colonies,” he speculated (Sanarelli, 1897, p.190-1). For more on this see Benchimol (1999).
8 This refers to the offense contained in a letter to Manson of June 15, 1899 (op. cit., p.408): “what he thought
was my most important work [in regard to the theory about the mosquito and about malaria] was that I had
proved that not all mosquitoes can carry malaria. The rest he thought had been done by the Italians! I replied
that he would have a difficulty in proving this & lent him Nuttall’s paper.” This was probably a reference to the
work by George H. F. Nuttal entitled ‘Die Mosquito-Malaria Theorie’, Centralblatt für Bakteriologie,
Parasitekunde und Infektionskrankheiten, 25, 1899, p.161-70; 209-17; 245-7; 285-96; 337-46 (Bynum, &
Overy, p.421, 409). Thin was the author of “The etiology of malarial fever”, BMJ, August 5, 1899, p.349-54. He
thought that the Army Medical School in Netley should be turned into a school of tropical medicine, which would
have made the schools set up in London and Liverpool superfluous. See Cook (1992) for information about
others who opposed these schools.
9 The editorial in the British Medical Journal of December 10, 1898, #1767, makes reference to the leaflet How
to collect mosquitoes distributed by the British Museum’s Natural History Department, (Culicidae), London,
1898.
10 For more on Lankester’s contribution to evolution taxonomy, see Papavero & Llorente-Bousquets, 1996, p.79-
90. From 1869 to 1920, he edited the Quarterly Journal of Microscopical Science, set up by his father in 1860. It
published around 200 scientific papers. Those with the greatest impact included Comparative Longevity in Man
and the Lower Animals (1870), Degeneration (1880), The Significance of the Increased Size of the Cerebrum in
Recent as Compared with Extinct Animals (1899) and Great and Small Things (1923).
11 Superintendent of the Natural History Collections.
12 Despite the support of the scientific community, including a formal declaration from the Pasteur Institute in
Paris, Lankester would lose his post in July of that year.
13 The lobby, which was countered by anti-vivisectionists, who were then a powerful group, but endorsed by
Huxley, Tyndall and other scientists, was submitted on July 1, 1889, to Mansion House, the official residence of
the Lord Mayor of London. Lankester was appointed treasurer of the fund then set up to support the Pasteur
Institute and pay for the journey to Paris of the Britons who had contracted rabies – 250, the largest foreign
contingent (Lester, 1995, p.145-7). The book upon which we base this information (E. Ray Lankester and the
making of modern British Biology) was written by Joseph Lester and edited and enriched with new material by
Peter J. Bowler. In Chapter 11 (“The Director: South Kensington”, p.127-144), the authors describe Lankester’s
convoluted term as Director of the museum. Chapter 12, “Medicine and Economic Zoology”, p.145 and ss.) is
also important. For more on Lankester see ENCYCLOPÆDIA Britannica 2001 Deluxe Edition (CD-Rom),
p.1768-71), and Sir Edwin Ray Lankester (1847-1929). In: The Marine Biological Association. Plymouth (UK),
no date. Available at www.mba.ac.uk/facilities/facilities.php?awardsgrants, accessed on August 5, 2005.
14 On May 3, 1897, Ross wrote to Manson: “I have been examining my specimens over & over again & have
been sedulously reading Labbé & Ray Lankester´s splendid article on protozoa in the Ency. Brittanica [sic].
This has given me a revelation simply. Why, the crescent question becomes quite clear & in accordance with
some examples of protozoa. I propose in future to call the ordinary spores (and young m. parasites)
“amoebulae”, and flagellate spores “flagellulae” in accordance with Lankester´s terminology,” (Bynum and
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Overy, p.163; entry on Lankester, p.496). In 1871, while still studying zoology at Oxford University, Lankester
described a parasite with a spindle-like shape encountered in the blood of frogs, which he called Undulina. The
parasite had already been described in 1843 by Gruby as Trypanosoma rotatorum. In 1882, Lankester wrote:
“On Drepanidium ranarum, the Cell-Parasite of the Frog’s Blood and Spleen”. In 1892 Labbé renamed this
haemogregarina as Lankesterella.  Tribute was also paid to the British zoologist by Manganizzini, who created
the genus Lankesteria to include miniscule coccidian parasites from the Tunicata group (Lester, 1995, p.147).
15 Ross, Memoirs, 1923, p.374-6; Lester,  p.149.
16 Lankester was also behind the creation of a chair in protozoology at the University of London, which was
first occupied by E. A. Minchin, who was known for his research into sponges and the tsetse fly (Lester, 1995,
p.150).
17 This was actually the second entomology society in London, now the Royal Entomological Society of
London. Its roots go back to a series of short-lived organizations, starting with the Aurelian Society, which was
set up in 1745 or before and saw its end after a fire in 1748; a second Aurelian Society appeared in 1762, but for
a short while, giving way to the Society of Entomologists of London, which also had a short existence (1780-
1782), and a third Aurelian Society, which kept going from 1801 to 1806. In this year, its members formed the
Entomological Society of London that took great pains to publish a volume of their Transactions (1812). In 1822,
some of its members founded the Entomological Society of Great Britain; two years later, the members of both
societies joined forces with the Linnean Society of London in the Zoological Club, precursor of the future
Zoological Society of London. The Entomological Club was set up in 1826, publishing the Entomological
Magazine from 1832 to 1838 before becoming a gentleman’s club, which continued to exist until 1933
(en.wikipedia.org/wiki/Society_of_Entomologists_of_London, consulted in January 2006).
18 Westwood was a naturalist, illustrator, paleographer and antiquarian. He was the first Hope Professor
(zoology) at the University of Oxford. See more at siarchives.si.edu/findingaids/faro7112.htom#faro7112h.
19 Howard (1930, p.213-4) analyzes this crisis and its resolution in detail. The French experience described by
J. E. Planchon in an article published in Revue des Deux-Mondes on January 15, 1887.
20 For more on this see www.imperial.ac.uk/wyecampus/about/history.htm.
21 Theobald died in Wye, England, on March 6, 1930. Part of his massive scientific output can be read in A
Bibliography of the Mosquito Publications of Fred V. Theobald (1868-1930) by Kenneth L. Knight and Ruth B.
Pugh, at http://wrbu.si.edu/www/MS/05/MS05N03P230.PDF. Accessed on October 20, 2005. Other sources
consulted were: Sanjad (2003, p.94), Enciclopedia Universal Ilustrada Europeo-Americana (undated);
Manuscript and drawing collection of Frederick Vincent Theobald (1868-1930): a collection description. In:
Natural History Museum Library. London: The Natural History Museum, 2005. Available at
www.nhm.ac.uk/research-curation/collections-library/collections-management/collections-navigator//
transform.jsp?rec=/ead-recs/nhm/uls-a355416.xml, accessed on October 20, 2005.
22 Letter from Heidelberg, April 16, 1889. BR. MN. Fundo Adolpho Lutz, pasta 210, maço 2. While Lutz was
staying in Hawaii, Pfeiffer recommended him to a German official, von Schönfeldt, who collected beetles (Letter
to Lutz of October 19, 1890. Ibid, pasta 158, maço 3). Lutz collected material for him and for the Natural History
Museum of Hamburg, to which he sent crustaceans, miriapods, Orthoptera, Hemiptera and Coleoptera that lived
in the leaf joints of a Pandanacea, Freycinetia arnotti Gaud (letter of June 3, 1891. Ibid., pasta 158, maço 3).
Letters and biography of the correspondent available at www.bvsalutz.coc.fiocruz.br.
23 Letter from Heidelberg, April 16, 1889. Arquivo Adolpho Lutz, Museu Nacional, pasta 210, maço 2.
24 Kollar described the insects collected by Johann Emanuel Pohl on his journey to Brazil between 1817 and
1821 as one of the members of Princess Leopoldina’s entourage. This work was published with Pohl in 1832,
and was certainly consulted by Lutz since there is a copy of it in BR. MN. Fundo Adolpho Lutz.
25 Some of the organisms that lived in these plants fed off humus enriched by the presence of microscopic
organisms (rotifers, Infusoria, Diatom etc.); others, like the Coleoptera larvae, hunted tiny animals. The
Megarhinus larvae did a “good cleanup” of the small culicids (Lutz, 1903, in Benchimol & Sá, 2005, p.733-68).
26 The letter of thanks written to Lutz by Lankester (July 12, 1899) was accompanied by a copy of a leaflet
Notes on Collecting and Preserving Mosquitoes, written by George Michael James Giles and printed manually
in Shahjahanpur, India (Hamedia Press). BR. MN. Fundo Adolpho Lutz, caixa 15 (separatas).
27 “I take this opportunity of conveying to you my thanks for the trouble you have been to good as to take in
adding to the national collection of mosquitoes the series obtained by you, and to assure you of the high
appreciation of the Trustees of the British Museum of your labours in the furtherance of the important investigation
into the subject of malaria and mosquitoes,” BR. MN. Fundo Adolpho Lutz, pasta 168. This Fund (pastas 186
and 267) has two other letters from Lankester. Unlike this last one, which was entirely hand written, they are
standard issue printed letters that were sent to all the collectors assigned to supply the British Museum collections.
In the letter of June 27, 1902, the museum Director gave thanks for the dispatch of new culicids from Brazil and
one new Cyclolepteron. The letter of February 21, 1906 alluded to 16 tabanids collected in São Paulo.
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28 “(filulex [sic], flavipes, mosquito, Taeniorrhynchus) but I have occasion to believe that the two Anopheles, the
uranotaenia and the giant mosquito, closely allied to taeniorhynchus, are new to science”.
29 Lutz does not make it clear which volume he consulted: the first, of 1828, or the second, of 1839. It was
probably the latter, which contained descriptions of species collected in South America by Humboldt and
Bompland, and in Brazil by Eschsholtz (Santa Catarina state); Sieber, Gomes and Feijó (Amazônia, Ceará,
Pernambuco and Bahia states); Freyreiss and Westin , von Olfers, Sellow, Bescke and Lund (various regions
of the country). For more on this see Papavero, 1971, p.111-2).
30 We will see later that Giles’s book became Oswaldo Cruz’s main source of reference when he was preparing
his first paper on Anopheles.
31 Member of Unione Zoologica Italiana and Società por il Progesso delle Scienze, Vice-President of Società
Toscana di Scienze Naturali and Director of Real Società di Agrari di Pisa, together with Giulio Chiarugi, Eugenio
Ficalbi founded Monitore Zoologico Italiano, a periodical devoted to zoology, anatomy and embryology. He died
in Pisa on December 16, 1922. DIZIONARIO biografico degli italiani. Roma: Istituto della Enciclopedia Italiana,
v.47, p.363-64, 1997.
32 Letter to Theobald dated September 23, 1900. In the first volume of his monograph on Culicidae, Theobald
(1901, p.177-8) gives a description of Anopheles lutzii. In 1905, he included the mosquito in the subgenus
Kerteszia. In 1908, Dyar and Knab changed its name to Anopheles cruzii, since there already existed two other
species of Anopheles that had been named after Adolpho Lutz: the Anopheles lutzii, captured by Oswaldo Cruz
in Rio de Janeiro in 1901 and the Manguinosia lutzii, also suggested by Oswaldo Cruz in 1907 and changed to
Anopheles peryassui in the following year, when it was discovered that it was actually an Anopheles. Lutz
corresponded with the Hungarian entomologist K. Kertész in 1903 and 1904 (BR. MN. Fundo Adolpho Lutz,
pasta 157).
33 Lutz intended to make a collection of larvae and “send you some as I think them of interest for classification.
The nymphs are less different in forms, as in sizes.”
34 Even so, he commented that, “for the long time that I have worked on mosquitoes or Culicidae I have
considered it standard practice to consider the species described by Lutz as good, even when the descriptions
did not fit into the current standards,” (Lane, 1955, p.35-6).
35 Lutz highlighted the occurrence of the species in the USA, Cuba, the south and east coasts of Africa, Brazil,
and the Sandwich Islands, but did not associate it to the Culex fasciatus, the species used in Finlay’s and
Reed’s experiments. The classification that Lutz used was Giles’s (1900) and the one sent by Theobald in a
letter dated August 25, 1900 (BR. MN. Fundo Adolpho Lutz, pasta 267, maço 8). In his description of Culex
taeniatus Meigen, Lutz listed the following species with the same names: C. mosquito Robineau-Desvoidy and
Lynch-Arribálzaga (Cuba and Buenos Aires), C. frater Rob.-desv., C. calopus Hoffmannsegg (Portugal), C.
elegans Ficalbi (southern Italy), C. vittatum Bigot (Corsica), C. rossii Giles (India).
36 This was at the heart of the conflict at the V Congresso Brasileiro de Medicina e Cirurgia [5th Brazilian
Congress on Medicine and Surgery] held in Rio de Janeiro in the middle of 1903. The “exclusivists”, led by
Oswaldo Cruz, did everything in their power to obtain the support of the medical body for this theory and for the
new strategy for fighting yellow fever to the exclusion of the old way, and coming up against the opposition of
the “unconvinced”. The latter argued, among other things, that other vectors and means of transmission had not
been excluded experimentally. For more on this see Benchimol (1999, 2001).
37 The religious invocation figures on the page after the title page of the thesis: MEGARHINUS MARIAE –
Homenagem Gratíssima à Maria Imaculada – 1854 – 1904 C.B. “The thesis was published and became a
bibliographical rarity ... On the opening page, it reads: Faculty of Medicine of Bahia – MOSQUITOES OF
BRAZIL, by Celestino Bourroul – Doctoral thesis – Bahia – Typographical Workshop of João Baptista de
Oliveiora Costa – Largo da Palma, 5 – 1904” (Donato, 2002, p.29-30).
38 Apart from the curiosity awakened about Lutz’s relationship with the devout young man, another enigma
surrounds this episode: why did Lutz choose to publish a work of such great significance as an appendix to a
doctoral thesis published so modestly?
39 The leader of the enterprise, Dr. Carlos Comenale, selected and hired doctors to work at the hospital, but
Celestino Bourroul preferred to take the study trip. The list of the clinical staff is contained in Donato (p.33).
40 Born in 1857 in Salvador, Bahia state, in 1874 Francisco de Castro went to Faculdade de Medicina da Bahia,
where he gained his bachelor’s degree. In 1893,  he was appointed Director of the Federal Sanitation Institute in
Rio de Janeiro and in 1901 he was Director at the Faculdade de Medicina. He then retired from his
professorship in Clinical Propedeutics, though he did write a book on the subject, which was the first on the
subject to be published in Brazil (1896). He died in Rio de Janeiro on September 11, 1901. Sources:
www.academia.org.br/imortais/frame10.htm; usuarios.cultura.com.br/jmrezende/clinicamedica.htm
41 The “part” relating to the urine test came out with articles published in O Brazil-Medico based on notes taken
at courses in Berlin, where he had attended talks by Ehrlich, Litten and Neumann. Francisco de Castro wrote in
his preface: “As far as chemistry applied to diagnosis is concerned, we have nothing produced by our own
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hand or mind. Those authors to whom we normally turn are not only incomplete but are almost all out of date. It
should be understood that I refer to the French books, under whose spiritual guidance we have existed and
continue to exist, to our convenience. Against this stagnant routine, which besieges and dulls us, his book is a
ray of light and his example a cry of victory,” (cited Seidl, O Brazil-Medico, 8.7.95, p.207).
42 At the 4th Brazilian Congress of Medicine and Surgery (v. 2, p.74) held in Rio de Janeiro in June 1900,
representatives of O Brazil-Medico (May 22, 1900, p.173-4) and Revista Medica de S. Paulo, the two leading
medical periodicals in the country, proposed that two new disciplines be introduced at the medical faculties in
Bahia and Rio, one in pathology and tropical medicine, and the other in bacteriology and clinical microscopy.
The proposal was defeated by 21 votes to three (Leão de Aquino, 1945, p.170-1).
43 BR. MN. Fundo Adolpho Lutz, pasta 168. In that very year, Fajardo published O impaludismo: ensaio de um
estudo clinico [Malaria: case of a clinical study] in a book, and “Paludismo e mosquitos no Rio de Janeiro”
[Malaria and mosquitoes in Rio de Janeiro] in O Brazil-Medico. In 1903, in the same journal, he had published
“Academia Nacional de Medicina ... Os mosquitos e a malária” [National Academy of Medicine ... mosquitoes
and malaria] and  “Notas acerca do impaludismo e da febre amarela” [Notes on malaria and yellow fever]. The
latter article later came out as a book (Rio de Janeiro, Besnard Frères, 1903). In 1902, Fajardo had also
published in O Brazil-Medico an article entitled “Notas para o estudo das formas clínicas do impaludismo no Rio
de Janeiro” [Notes on the study of the clinical forms of malaria in Rio de Janeiro] and, in a book, O
impaludismo no Rio de Janeiro (notas para o estudo de suas formas clínicas com diagramas e estampas)
[Malaria in Rio de Janeiro (notes for the study of its clinical forms with diagrams and prints)].
44 He traveled together with João Batista de Lacerda, Azevedo Sodré, Afrânio Peixoto and Souza Lima (BM,
1.4.1904). Fajardo would later publish Etiologie et prophylaxie de la fièvre jaune. Rapport officiel.
45 Aquino retells the incident in detail in Revista Medica Municipal, Jan. to Dec. 1947, p.167-71.
46 Unlike those who dominated the scene previously, they did not claim to be particularly gifted nor did they
seek out public recognition. They saw themselves and were seen by others as having specialized, technical
knowledge that could help hygiene and medicine win battles they had tended to lose.
47 The public bodies which had existed during the monarchy were restructured according to two principles:
federalism and decentralization. A decree published in December 1892 established the Diretoria Sanitária, while
another reorganized the Instituto Nacional de Higiene, which was renamed Laboratório de Bacteriologia
[Bacteriology Laboratory]. For more on this see Benchimol (1999).
48 Law no 191 B, of September 30, 1893, art. 2o, no 20. Regulated by decree no 1647 of January 12, 1894
signed by Floriano Peixoto and the Minister for Justice and Domestic Affairs, Cassiano do Nascimento.
49 And also the same as the missions conferred to the Instituto Bacteriológico Domingos Freire [Domingos Freire
Bacteriology Institute] created two years earlier in Rio de Janeiro: “The study of the nature, etiology, treatment
and prevention of transmissible diseases, as well as any bacteriology research of interest to public health,
including the preparation of small-scale cultures ... and minute investigations into the parasitism particular to
intertropical countries.” (“Instituto Sanitário Federal”, Recortes/COC).
50 BR. MN. Fundo Adolpho Lutz, pasta 172.
51 Letter dated June 13, 1900 on notepaper headed “Dr. F. Fajardo. Clinic of Internal Diseases. Consulting hours
2 to 4, Rua Hospício, 22, Resid. Rua Marquez de Abrantes, 41”. BR. MN. Fundo Adolpho Lutz, pasta 176.
52 Letter of May 8, 1895: Fajardo had sent Lutz a card whose addressee was the firm that supplied machines
“much more perfect than the old ones”. BR. MN. Fundo Adolpho Lutz, pasta 176.
53 See more on this in the previous book of the Complete Works of Adolpho Lutz: Yellow fever, malaria and
protozoology (2005). Sanarelli, an experienced Italian bacteriologist who had worked with Golgi in Pavia and
Metchnikoff at the Pasteur Institute, was hired to set up experimental medicine in Montevideo. Before this, he
announced the discovery of the icteriod bacillus at a well-attended lecture in the capital city of Uruguay in June
1897. In the present letter, Fajardo commented that he had not yet heard of Lutz’s arrival in Montevideo, for
which reason he had not sent him the toxin that the Italian bacteriologist had given him.
54 BR. MN. Fundo Adolpho Lutz, pasta 168.
55 BR. MN. Fundo Adolpho Lutz, pasta 180. Fajardo, who had supplied Lutz with fragments of brains and other
organs from typical cases of beriberi also sent material to Ehrlich and Ziehmann, “who asked me for it in a
letter” (July 15, 1899, ibid., pasta 168). He promised Lutz “a beriberi culture and another of malaria (simple
tertian with rosacea), both in the reproduction stage.” Fajardo published “Do hematozoário do beribéri” [On the
beriberi haematozoa] (1898a and b, 1900) and “Ein beitrag zum studium der atiologie der beribéri” (1904) on the
former disease.
56 Letter of January 12, 1901. BR. MN. Fundo Adolpho Lutz, pasta 176.
57 The Santo Antônio church of Jacutinga village was already a separate parish in 1686. In the Pastoral Visitors
Book of 1794, Monsignor Pizarro noted, “there are signs that it might be one of the oldest in the surroundings ...
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for the information provided by the elderly and by tradition states that the parishes of Marapicu, Iguassú,
Sarapuhy and Sacra Família do Tinguá were separated from it and erected in its former territory.” In 1858, a
railroad was opened linking the Court to Queimados, with a station at Maxambomba. Many of the residents of
Jacutinga then moved to the up and coming Maxambomba (mitrani.org.br/catedral.htm).
58 Oswaldo Cruz only described a single female adult, as he had not managed to capture any male specimens
and his attempts to breed the eggs in a laboratory had failed. He blamed this failure on “the low ambient
temperature at the time we were working (June)” (p.3).
59 It differed from the Anopheles albimanus Wied. “because it only has the tarsal segments of the hind legs
white, while the albimanus is this color all over.” The distinction between this and the Anopheles albitarisis
Lynch Arribálzaga was the absence of any white color on the first four tarsal joints, the white on the last of these
segments, on the front and middle legs, as well as the abdomen with markings. This last feature and the “hue of
the white coloring of the tarsal segments of the hind legs” were what distinguished it from the Anopheles
argyrotarsis Desv. (p.14)
60 Casa de Oswaldo, DAD, Setor de Arquivos pessoais e de outras Instituições, Série Correspondência,
Subsérie científica, Maço OC / COR / Ci / 1901 11 19.
61 BR. MN. Fundo Adolpho Lutz, pasta 181, maço 2.
62 BR. MN. Fundo Adolpho Lutz, pasta 213, maço 1.
63 See Biblioteca Virtual Oswaldo Cruz (www.prossiga.br/oswaldocruz/); Britto, 1995; Scliar, 1996, 1992; and
Benchimol (1990, 1999).
64 During that time, Oswaldo Cruz published two original works: “Um caso de bócio exoftálmico num indivíduo
do sexo masculino” [A case of exophthalmic goiter in an individual of the male sex] (1891) and “Um micróbio
das águas putrefatas encontrado nas águas de abastecimento de nossa cidade” [A microbe from the putrid
waters found in the waters supplying our city] (1892). In “O ácido pícrico como reativo da albumina” [Picric
acid as a reagent for albumin] (O Brazil-Medico, June 1, 1894, p.161-2) he had described a laboratory method
for identifying albumin in urine, a key indicator of yellow fever and other infections. He had also written about
“Os esgotos da Gávea” [Gávea sewerage] (O Brazil-Medico, December 8, 1894, p.361-4); “As condições
higiênicas e o estado sanitário da Gávea” [The conditions of hygiene and sanitary state of Gávea].
65 He may have been referring to Basch, author of “Anatomische und Klinische Untersuchungen über
Dysenterie”, Virchow´s Archiv, 45.
66 BR. MN. Fundo Adolpho Lutz, pasta 213, maço 1.
67 He wrote articles that bear witness to the intense experimental activity undertaken in this area and in
pathological histology. Gastão Pereira da Silva refers to “Delite negli animali”, which had been published by
Lombroso in 1897. He also mentions “Étude toxicologique de la ricine” (1898) and “Les alterations histologiques
dans l’empoisenement par la ricine” (1899). “La recherche du sperme par la reaction de Florence”, which came
out in O Brazil-Medico (1898), was a summary of another article, published in Germany, about a simple device
to help the washing of fragments of tissue before they were fixed in some liquid.
68 www2.prossiga.br/Ocruz/textocompleto/dosRochalink1.htm
69 Casa de Oswaldo, DAD, Setor de Arquivos pessoais e de outras Instituições, Série Correspondência,
Subsérie científica, Maço OC / COR / Ci / 1901 11 19.
70 Not in a numbered pasta. On January 1, 1902, Lutz could hardly contain himself. “The British Museum book
on mosquitoes must have come out ... The name that I mistakenly gave him in my last letter as albimanus
should be albipes. I would like to see some specimens of yours to compare even though I am sure they are
really from the same family [(albi.....les)]. Theobald give Brazil 44 species; some must be eliminated, and
others merged, so the number must be more or less right. I have found 27 or 28 here; with some effort this total
could reach 30. The local females normally vary between 20 and 30 species.”
71 Myers died in Belém, on January 29, 1901, victim of the disease he had come to study. Another investigator
from the Liverpool School ended his career in the Amazon. Dr. Harold Howard Shearme Wolferstan Thomas
died in Manaus on May 8, 1931, after spending twenty years at The Yellow Fever Research Laboratory. We
will return to this subject later on (Miller, 1998, p.34-40; Smith, 1993).
72 It was this, Löwy (1990) assures us, that stopped the commission from proving that the agent was an
“ultramicroscopic virus”. However, the hypothesis that yellow fever was caused by a protozoan was widely
believed at the time. For more on this see book 1, v.II of the Complete Works of Adolpho Lutz: Yellow fever,
malaria and protozoology.
73 COC, DAD, Setor de Arquivos pessoais e de outras Instituições, Série Correspondência, Subsérie científica,
Maço OC / COR / Ci / 1901 11 19.
74 COC, DAD, Arquivo Oswaldo Cruz. Série Correspondência. Subsérie Científica. OC/COR/CI/19011119.
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75 COC, DAD, Setor de Arquivos pessoais e de outras Instituições, Série Correspondência, Subsérie científica,
Maço OC / COR / Ci / 1901 11 19.
76 It operated from number 56, Rua Visconde do Rio Branco under Emílio Gomes. For more on this see Book 1,
v.II of the Complete Works of Adolpho Lutz: Yellow Fever, malaria and protozoology.
77 BR. MN. Fundo Adolpho Lutz, Pasta 174 – Febre amarela. Laboratório Bacteriológico da Diretoria Geral de
Saúde Pública.
78 The details of the experiments were recorded in minutes signed by Ribas, Lutz, Carlos H. Meyer (helper at
the Bacteriology Institute), Candido Espinheira (director of the Hospital de Isolamento), Victor Godinho (doctor at
this hospital), and a “committee of clinicians” comprising Antonio Gomes Silva Rodrigues, Adriano Julio de
Barros and Luiz Pereira Barreto.
79 They had found “a small spindle-shaped protozoan” in Stegomyia fasciata infected by a yellow fever patient,
which they called Myxococcidium stegomyiae. See more about this in book 1, v.II of the Complete Works of
Adolpho Lutz: Yellow fever, malaria and protozoology.
80 A derogatory reference to the practice of demolishing unsanitary buildings [T.N.]
81 A detail that illustrates well Oswaldo Cruz’s wish to distance himself from the bacteriology “tradition” hailed in
by the previous generation is the interview he had with Ezequiel Dias prior to his admission (1918, p.12). The
decisive question was: “Do you know anything about bacteriology?” Quite unlike what this surprised academic
might have thought, his “no” opened the doorway to his new job. Later, Oswaldo Cruz explained why: “if you
knew anything of consequence, it must be very little, only serving to give you airs and so to make your
learning process harder. And I prefer certain ignoramuses.”
82 See Chagas Filho (1993) for more on Chagas’ education.
83 The fact that doctors from Rio de Janeiro were being asked to work in São Paulo is worthy of note. The
mission seems to have been informal, since the principle of state autonomy, underwritten in the constitution,
prevented federal authorities from intervening in other units of the federation. For more on the relationship
Chagas and other researchers had with Cândido Gafrée, one of the leading patrons of science in Brazil, see
Sanglard (2005).
84 In 1899, Ross started lecturing at the Liverpool School of Tropical Medicine. He took part in a number of
expeditions to study and combat malaria in Sierra Leone (1899 and 1901) and Lagos (1901), and he published
works on the prevention of the disease: Instructions for the Prevention of Malarial Fever (1899), Mosquito
Brigades and How to Organise Them (1902), and The Prevention of Malaria (1910); sca.lib.liv.ac.uk/collections/
colldescs/lstm/ross.htm, accessed on November 7, 2005.
85 He managed to triumph over the malaria in Itatinga in under three months. The decision to disinfect houses by
burning pyrethrum (a sulfuric product Oswaldo Cruz also used in Rio to fight the yellow fever transmitter) was
based on one deduction: Chagas had noted that after mosquitoes fed on blood from a person with the disease,
they would get so heavy that they lost their ability to fly far, and stayed inside the dwelling place while they
digested the blood. Says Chagas Filho, the importance of this theory in the prevention of malaria was only
recognized at the International Congress on Malaria held in Rome in 1923, and was only truly effective after
DDT was brought in on a large scale (Chagas Filho, 1993, p.78). The household theory can be found in Chagas
(1906). For a summarized description of the main steps taken in the three campaigns he headed, see Chagas
(1908). In 1933, he wrote an exposé of his thoughts about malaria prevention (Chagas, 1935, p.191-231).
86 For more on Neiva see Pinto (jan. 1932), Howard (1930, p.425, 428, 467, 489); Borgmeier (1940, p.1-104);
Lent (1980, p.1581-7); Pinto (1932); Fonseca Filho (1974); Benchimol & Teixeira (1993). The Neiva archive is
kept by the Fundação Getúlio Vargas (CPDOC).
87 The Arquivo Arthur Neiva [Arthur Neiva archive] (FGV-CPDOC) contains his official appointment to the
Serviço de Profilaxia da Febre Amarela on May 25, 1903.
88 The campaign was the subject of various reports; one of the most interesting was published in Gazeta de
Notícias on May 2, 1907.
89 When German bacteriologist Rudolf Kraus visited it (“10 Jahre Suedamerika”), he regarded it as one of the
most important scientific libraries in the world. “It is one of Arthur Neiva’s most brilliant and least known
achievements,” comments Cesar Pinto (1932, p.7)
90 BR.MN. Fundo Adolpho Lutz, pasta 213, maço 1.
91On July 23, Oswaldo Cruz sent Lutz a specimen of that new Anopheles species asking for his opinion (letter
of August 31, 1906, BR. MN. Fundo Adolpho Lutz, pasta 213).
92 In the letter dated January 6, 1907, Oswaldo Cruz comments that “Our collection of mosquitoes already
sums 68 species and we are working to complete it.” Both the letters are in BR.MN. Fundo Adolpho Lutz, pasta
213, maço 1.
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93 Novas espécies de culicidios brazileiros (Rio de Janeiro, Typ. Besnard Freres, 1907) included the following
articles published in O Brazil-Medico: “O novo genero Myzorhynchella de Theobald: Duas novas anophelinas
brazileiras pertencentes a este genero – Myzorhynchella parva (nov. sp.)” (v.21, n.30, p.291-3, August 1907);
“O novo gênero Myzorhynchella de Theobald: duas novas anophelinas pertencentes a este gênero –
Myzorhynchella nigritarsis (nova sp.)”, v.21, n.31, p.303-5, August 1907; “Uma nova especie do genero
Taeniorhynchus”, v.21, n.32, p.313-4, 1907.
94 Bourroul had said it was ‘dear-colored’ and had ‘forked scales on the occiput’. In Chagas’s view, “the former
Pyretophorus lutzii is a generally dark, almost black anopheline, and it has no forked scales on the occiput ... It
has many scales in the last segment of the abdomen, something which is not mentioned in the study by that
professor, surely because of some problem with the specimens examined.”
95 Myzorhynchella parva (new sp.) was different for the following features: it was small, unlike the lutzi; it was
generally gray in color, with white scales on the thorax and wings and white and black scales in the genital
segment (those of the lutzii were golden yellow in the first part and black in the second). The parva wings were
only “scaly”, while those of the lutzi were “densely scaled,” (p.11).
96 It stood out from the former mainly for the white mark at the tip of the abdomen and for the smaller amount of
scales and their layout on the upper side. It was similar to the Manguinhosia lutzi for the white mark on the tip of
its abdomen. “On this point, the hybrid nature of culicids, it is not for us to go beyond the domain of the
hypotheses, for the moment,” (p.21).
97 In a letter to Lutz dated July 23, 1906, Oswaldo Cruz sent two photographs of Chagasia taken of live
specimens. “The great length of its neck is easy to see even live.” These were the Manguinhos Institute’s first
microphotographs, taken by J. Pinto, whose laboratory would be installed on the fourth floor of the institute’s
Moorish castle, which was still being built.
98 “This new genus is similar to the Lophoscelomyia because of the scales on the final abdominal segments,
but it is distinguished from them particularly by the absence of scaly tufts on the hind femurs, which are a
characteristic feature of the genus. On the other hand, they are similar to Myssorhynchus, although differing
mainly because of the thorax scales, which are all spear-shaped, wide in the Nyssorhynchus, and which
cover the whole dorsal part of the mesonotum, for the head scales and for the position of the scales on the
abdomen” (p.518).
99 Letter from Oswaldo Cruz to the Minister for Justice and Domestic Affairs quoted in Renascença journal under
the title “O Instituto de Manguinhos”. 27.10.1906.
100 He was to take part in campaigns against yellow fever in Pará, Bahia, Paraíba, Ceará, Sergipe, Alagoas,
Pirapora and Vale do São Fancisco, and in malaria eradication campaigns. Peryassú was Director of the Escola
de Farmácia do Pará [Pará School of Pharmacy] and professor at many different institutions: Faculdade de
Direito do Pará, Universidade do Brasil, Instituto Lafayettee and Liceu Francês. Key among his published works
are Saneamento do Pará (1919), A malária no Brasil e plano para combatê-la (1940) and Problemas sociais e
econômicos da malária.
101 Published in Archivos do Museu Nacional [National Museum Archives] in 1921, whose editors were then
Roquette Pinto, Bruno Lobo and Miranda Ribeiro. In BR. MN. Fundo Adolpho Lutz, consta separata,
handsomely bound, dedicated to Lutz by the author on July 23, 1921.
102 BR. MN. Fundo Adolpho Lutz, pasta 213, maço 1.
103 In this letter of April 23, 1907 (pasta 213, maço 1), Cruz thanked Lutz for his letter (of April 4, 1907) which
had arrived together with a diagram of Megarhinus ferox and a description of Culex cilipes by Fabricio. In this
letter, he also commented, “As I informed you some time ago, I have a black Psorophora that is definitely not a
holmbergi and we think it is a cilipes. Neiva has been studying this species for some time, of which he has
prepared a description that he will soon publish.”
104 Henrique de Beaurepaire Rohan Aragão was born on December 21, 1879 in Niterói, Rio de Janeiro state. In
mid 1903, still a student at the Rio de Janeiro Medical Faculty, he went to the Manguinhos Institute to prepare
his doctoral thesis, which he finished in 1905. From then on, among other things, he was responsible for
diagnosing bubonic plague and preparing the anti-streptococcus serum. In 1908, he was given the job of
assistant researcher. In the following two years, he carried out further studies in Germany, where he attended
the Zoology course at the University of Munich. For more on Aragão, see Nery-Guimarâes (1995), Coura
(1994).
105 It is distributed throughout Brazil, especially in the central southern region. Babesiose occurs in tropical and
subtropical regions wherever there are ticks, i.e. almost all over the world. Anaplasmose, too, since it is carried
by ticks and haematophagous flies (www.intervet.com.br/Doencas/TPB/010_Introdu__o.asp. Consulted on
February 27, 2006.
106 Anaplasmosis was reported by Carini in 1910, in São Paulo state.
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107 In 1906, Darling observed the first human case of histoplasmosis in Panama, describing the protozoan. The
second case in man was also described in the USA and then De Mombreum demonstrated that the agent was a
fungus. In 1934, this researcher artificially infected puppies with H. capsulatum; in 1939 Anderson described the
first natural case in animals, more specifically, in a dog. From then on the disease was observed in cats, dogs,
cattle, pigs and horses, and its endemism was related to the feces of bats and domestic birds. Emmons et aI.
(1947, 1958) and Zeidberg et aI. (1952) clarify the fact that soil is the breeding ground for fungus, and that feces
provide a substrate that is propitious for its multiplication. www.cca.ufes.br/cakc/histoplasmose.htm.
108 Letter of  September 27, 1906. In a letter dated November 9, 1906, Oswaldo Cruz wrote, “Aragão was very
grateful for the generous welcome that he received and in my name I warmly thank you for this proof of
distinction.”
109 BR. MN. Fundo Adolpho Lutz, pasta 194. In a letter dated June 12,1908, Lutz informed him that he had
received cultures of infected Trypanosoma cruzii and Argas. “Fortunately, today I have Trypanosoma equinum
again.”
110 Oswaldo Cruz referred to ‘Über die Drepanidien der Schlangen. Ein Beitrag zur Kenntnis der Hämosporidien’
[On drepanidium in snakes. A contribution towards an understanding of haemosporida], published in Centralblatt
für Bakteriologie und Parasitenkunde (Jena, v.29, n. 9, p.390-8) and republished in the Complete Works of
Adolpho Lutz, v.II, book I: Yellow fever, malaria and protozoology, 2005, p.821-40.
111 For more on this see Paraense (1955) and Fonseca Filho (1974, p.42-3).
112 In the 4th section (Hygiene and Demography). The communiqués were published in Montevideo in a work
edited by J. Pou Orfila (secretary of the event’s executive committee): Actas y Trabajos t.5 (1909), p.61-71
(Lutz) and p.72-84 (Borges). The letters in which Oswaldo Cruz mentions the presentation of Lutz’s work at this
event are in BR. MN. Fundo Adolpho Lutz, pastas 213 and 194. On June 23, 1908, Lutz asked Aragão if they
had received the proceedings of the conference at the institute. “I have not received anything as yet and very
much wish to.”
113 The doctors from Brazil are as follows. v.II, 2nd section, medicine: A. Austregésilo and H. Gotuzzo deal with
“As desordens mentais na ancilostomíase”; João Monis Barreto de Aragão, “Contribuição para o estudo do
mormo no homem”; Enrique Duque Estrada, “Da polyorrhomenite”; Fernandes Figueira, “A pressão sanguínea
nas crianças”; Ernst Von Bassewitz, “O granuloma teleangiectodes, ou Haemangioma contagioso circunscrito
da pele”. v.III; 3rd section, surgery: F. Augusto Ribeiro de Magalhães, “Patogenia e tratamento dos estados
toxêmicos da prenhez”; J. M. Magalhães, “Operações ampliadoras da bacia”; v.IV, 4th section, hygiene and
demography: Clemente Ferreira, “Os dispensários antituberculosos, especialmente no Brasil”; Bulhões de
Carvalho, “Estado sanitário do Rio de Janeiro em 1906”. v.V, 4th section, hygiene and demography: Joaquim
de Oliveira Botelho, “Como se vive, quanto se vive e de que se morre atualmente no Rio de Janeiro”;
Azevedo Lima, “Luta contra a tuberculose no Rio de Janeiro”. In a publication from the same 1907 congress: A.
Austregésilo, Polineurites escorbúticas; Gustavo Armbrust, “Contribuição ao estudo da hidroterapia nas
psicolses”; Rodolfo de Abreu Fialho, “Nota sobre a resistência globular do sangue normal do homem no Rio de
Janeiro”; Egas Moniz Barreto de Aragão, “Cura pronta e radical da sífilis por um novo método terapêutico”.
114 In the area of veterinary science (v.5), the closest thing that can be found to Lutz’s work is by Barreto de
Aragão on glanders in man. Alois Bachmann, of Buenos Aires, discusses the bacillus pseudo-Pfeiffer in v.II, 2nd
section medicine; Elias Rojas, da Costa Rica, on the visceral manifestations of malaria.
115 Delaporte (1989, p.37-40); Busvine (1993, p.11-8). At the time, Manson supposed that the female of the
mosquito retired to the waterside after she had had her blood meal, where she would digest, lay her eggs and
die. Filariae started their independent life in the water, and infected through its intermediation. They completed
the cycle by mating and reproducing in man’s lymphatic tissue. For more on the Brazilian contributions to this
program (Julio de Moura, Pedro Severiano de Magalhães, Moncorvo de Figueiredo and Silva Araújo), see
Edler (1999, p.186-200).
116 Trypanosomes were found in the blood of these animals without causing them any harm or symptoms.
Bruce’s work was fundamental for the development of farming in the region, and awakened great interest in the
study of this group of animals among scientists.
117 Institut Pasteur. Service des Archives (www.pasteur.fr/infosci/archives/ser0.html). Also see a letter from
Etienne Sergent to Adolpho Lutz, February 22, 1904 (BR. MN. Fundo Adolpho Lutz, pasta 168, maço 5).
118 For more on this see Scott (1942, p.463; 475); Sir David Bruce (www.whonamedit.com).
119 Now, three subspecies of Trypanosoma brucei are recognized: Trypanosoma brucei brucei (not pathogenic
to man), Trypanosoma brucei gambiense and Trypanosoma brucei rhodesiense.
120 “African trypanosomiasis”; www.itg.be/itg/DistanceLearning/LectureNotesVandenEndenE/Teksten/sylabus/
03_African_trypanosomiasis.doc. Consulted in January 2006.
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121 According to the current definition, gregarines are single cell beings of the genus Gregarina, typical of the
order Gregarinida, which includes species of parasites in the digestive tract of grasshoppers and beetles,
whose trophozoite is worm-shaped. Meanwhile, gregarinida is an order of single cell beings from the phylum
apicomplexa, which includes annelid and arthropod parasite species found in the intestine and body cavities.
122 For more on this see w3.ufsm.br/parasitologia/arquivospagina/apicomplexa.htm. According to Cardenal’s
(1960, p.977) definition, piroplasma (from pirum, pear, and plasma) designates a genus of pear-shaped
protozoan organisms that are parasites in the blood corpuscles of some mammals, which are today included in
the genera Babesia, Leishmania, Nuttallia etc. A more recent work (Storer & Usinger, 1979) includes
piroplasma in the order Piroplasmida.
123 Born in 1871, Schaudinn died at the early age of 35, in 1906. His short scientific career was very prolific: he
studied amebas, the evolution of plasmodia in the digestive tract of anophelines and in human blood; he
formulated a long-lasting hypothesis on regressive schizogony (division of the female gametes into a certain
number of merozoites) to explain the frequent relapses in cases of malaria; and he created the genus
Treponema (Carneiro, 1963; Kruif, 1945). On June 24, 1912 Carlos Chagas received the Schaudinn award for
protozoology, which was created after his death by the Institute of Tropical Diseases in Hamburg. It was granted
by a committee of which Oswaldo Cruz had been a member since 1907 (Benchimol, 1990; Benchimol &
Teixeira, 1993). For more on this see the online library at www.prossiga.br/chagas/.
124 Also called pian or glanders, this is a contagious disease whose symptoms are skin blisters followed by
generalized swollen glands and sometimes later by the destruction of areas of skin and bone.
125 In the 1907 paper, he considered it “likely that two very similar species of domestic mosquitoes, Culex
fatigans and pipiens, were the sole occupants of all the land where leprosy is endemic.”
126 The information for this part of the work comes from A Província do Pará — II, v. Jul.-Sep. 1907; III,
v. Oct.-Dec. 1907, Biblioteca Nacional [2-182,03 (09-12) and 2-182,03 (09-12)]. According to the October 8,
1907 issue of this periodical (“Notícias e Informações” [News and Information]), Lutz received 2:800$ from the
Finance Department. Lutz’s assistant only reached Belém on October 31.
127 On the 18th, shortly after 7am, they set off to board Pernambuco, anchored offshore. On the vessel were not
only Captain Cassulo de Mello, the governor’s private secretary, but also Jeronymo Gesteira, Director of the
3rd Maritime Sanitation District, Dr. Ferreira Teixeira and Dr. Lyra Castro, Major Miguel Souto and Euclydes
Dias, the managing director and vice directors of the Pará Farmers Union; doctors Francisco Miranda, Augusto
Thiago Pinto, Américo Campos, Pedro Miranda, Augusto Antônio de Figueiredo, Juvenal Cordeiro, Appio
Medrado, Albino Cordeiro, Virgílio Mendonça, Gonçalo Lagos, Bruno de Moraes Bittencourt, Cruz Moreira,
Lindolpho Abreu, and Joaquim Paulo; and Eutichio Pinheiro and Penna de Carvalho (sanitation inspectors). The
packet that brought Lutz docked at 9.55 am. (A Província do Pará, August 15 and 18, 1907, “As epizootias em
Marajó” [The epizootic diseases on Marajó], p.2; idem, August 19, 1907, p.1).
128 The newspapers said that Lutz was keen to leave immediately for Marajó, where he would count on the
cooperation of “the well-known Pará bacteriologist, Dr. Antônio de Figueiredo”. A Província do Pará, “As
epizootias em Marajó”, August 19 and 20, 1907, p.1.
129 Including Ferreira Teixeira, president of the Pará Farmers Union, and Justice Jonas Montenegro, clearly a
relation of the governor’s.
130 He was received by Dr. Francisco Miranda, the Director; Dr. Lyra Castro, Dr. Amazonas Figueiredo, Dr.
Juvenal Cordeiro (Director of the state pharmacy) and a few sanitation inspectors (A Província do Pará. August
20, 1907 “Nossos Hospedes” [Our Guests], p.1). “At the start of his visit, Dr. Lutz went to the laboratory
facilities, where he minutely inspected the fine equipment installed therein ... He was accompanied by Dr. G.
Martina, Director of this section of the state’s department of hygiene, Dr. Lyra Castro and Dr. Francisco Miranda,
who provided the visitor with all the information he required.“
131. A Província do Pará, August 22, 1907, “Dr. Lutz”, p.1.
132 A Província do Pará, August 23, 1907, “Noticias e Informações”, p.4.
133  A Província  do Pará, August 30, 1907 “O Dr. Lutz”, p.2.
134 A Província do Pará, August 31, 1907, “O Dr. Lutz”, p.1.
135 A Província do Pará, September 9, 1907, “Notícias e Informações”, p.3. The arrival of Lutz’s assistant in
Belém on August 31 is included in the edition of September 3, 1907, “Notícias e Informações”.
136 September 9, 1907, “Notícias e Informações”, 3rd page.
137 A Província do Pará, September 25, 1907, “O Sr. Dr.  Lutz”, p.3.
138 On the morning of September 30, he visited the Belém charity hospital with Dr. Antônio de Figueiredo.
A Província do Pará, October 1, 1907, “Notícias e Informações”, p.2.
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139  A Província do Pará, October 24, 1907, “Dr. Lutz”, p.1; idem, October 26, 1907, “Pelos Municípios –
Obidos”, p.1. He stopped off in Manaus on his trip to Chaves (A Província do Pará, October 28, 1907, “Dr.
Lutz”, p.1).
140 A Província do Pará, November 2, 1907, “Notícias e Informações”, p.2; idem, November 9, 1907,
“Notícias e informações”.
141A Província do Pará, December 7, 1907, p.2. On December 11 he was back in Belém. He accompanied Dr.
Mitchel, doctor on board the steamboat Cearense, and Dr. Backer and Dr. Jacques Hüber on a visit to the state
laboratory (idem, December 12, 1907, “Notícias e informações”).
142 A Província do Pará, December 18, 1907, “Dr. Lutz”, p.4.
143 This work will be republished in another book of the Complete Works of Adolpho Lutz given over to his
scientific journeys.
144 Lutz stayed just one day in Manaus. He visited Santa Casa de Misericórdia hospital and different districts of
the city (A Província do Pará, October 28, 1907, “Dr. Lutz”, p.1).
145 Sierra Leone (1899; 1901-2); Nigeria (1900), Cape Town (1902); Ismailia and Suez (1903, 1904), for
instance.
146 The laboratory was actually the product of an association between the university’s medical and veterinary
faculties, the respective departments of Liverpool city authority, the Chambers of Commerce and the city’s
shipbuilders, which were the key financiers of the Liverpool School’s expeditions. The agreement gave rise to
the Institute of Comparative Pathology (1903-1911). For more on this see Power (1999, p.26-8, 89) and Miller
(1998, p.20-1).
147 On 1905, Thomas published “Some experiments in the treatment of trypanosomiasis” (British Medical
Journal, I, p.1140), as well as Trypanosomes, Trypanosomiasis and Sleeping Sickness: Pathology and
Treatment, in collaboration with Anton Breinl (Memoir XVI, Liverpool School).
148 I have also found headed letter paper that reads, “Laboratorio de Observações, Comissão da Escola de
Medicina Tropical de Liverpool”.
149 Letter from W. Thomas to Ross (Major Ross) on December 13, 1905. Sent by Booth Co. Headed letter paper
reading “Liverpool School of Tropical Medicine, Expedition to the Amazon, 1905.” The Ross Archives 51/391.
In this letter, Thomas wrote that some literature on malaria and yellow fever he had prepared was ready to be
distributed to the public. Under his influence, the city’s hospital had equipped itself with mosquito nets over all
the beds occupied by people with yellow fever. “The foreign population is greatly to blame,” observed
Thomas, “and very few English firms bother to carry out the advice given by me ... When the Booth people
don’t do it, why wonder at the Brazilians?”.
150 In 1905, he published La Sanidad Publica de Iquitos in Spanish. In Great Britain, he would then publish
“Yellow fever” and “The sanitary conditions and diseases prevailing in Manaus, North Brazil, 1905-1909”, both
in 1910. Thomas went back to Liverpool in January 1909 to negotiate greater support for his laboratory, which
reopened in June 1910, now with a small private hospital for foreign (mostly English) companies with
operations in the Amazon. In this year, the University of Liverpool’s Annals of Tropical Medicine and
Parasitology started publishing medical, botanic and chemical papers based on material it supplied. Different
Amazonian plants were studied, including guaraná. For more on this see Berrêdo Carneiro (1931) and Sá
(2004).
151 Other regional denominations for the disease were escancha, mal-das-ancas and mal-dos-quartos.
152 “Mal de cadeiras em São Paulo pelo Dr. Vital Brazil”, Revista Medica de São Paulo, v.10, n.1, p. 2-4, 1907.
It would come out as a booklet in 1909. Available at the Biblioteca Virtual Vital Brazil: www.prossiga.br/
vitalbrazil/.
153 At one point while he was running the Instituto Bacteriológico de São Paulo, Lutz considered hiring this
veterinary from the Alfort school. In a letter dated October 29, 1900 written in Paris, Fajardo said he had been
with Lignières, “but he answered me: there is not much inclination here to go to Brazil, because one arrives
there, the mayor is different and the contracts are no longer valid and one is abandoned. He then asked me to
ask you to write to him and set everything out quite clearly and the guarantees.” BR. MN. Fundo Adolpho Lutz,
pasta 176.
154 Vicente Chermont de Miranda, an owner of farms on Marajó, refuted Lutz in an article published in the Pará
press, describing the disease as equine cysticercosis.
155 Lutz did not believe that other blood sucking creatures – bats, bedbugs, leeches and ticks — could transmit
the disease.
156 A Província do Pará, October 11, 1907, “O mal de cadeiras. Cura possível pelo método combinado do atoxil
e do mercúrio”, p.1.
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157 On February 22, 1904, Etienne Sergent wrote from Paris thanking Lutz for his letter and photograph, and
promised to send him mosquitoes, tsetse flies and tabanids from Algeria, where he was traveling to. BR.MN.
Fundo Adolpho Lutz, pasta 168, maço 5.
158 Republished in the previous book of this collection (book 2, v.2), Entomology – Tabanids, p.63-76 (German);
p.77-87 (Portuguese). Lutz was one of the founders of Sociedade Scientifica together with Vital Brazil, his former
assistant who now ran the Instituto Butantan, and Roberto Hottinger (1875-1942), a veterinary surgeon who
graduated from the Zurich school and taught at Escola Politécnica de São Paulo. In a letter dated July 23, 1906,
Oswaldo Cruz thanked Lutz for the honor of having been elected a member of the society by his intermediation
(BR. MN. Fundo Adolpho Lutz, pasta 213).
159 Republished in the previous book of this collection (book 2, v.2), Entomology – Tabanids, p.97-106
(German); p.107-15 (Portuguese).
160 Republished in the previous book of this collection (book 2, v.2), Entomology – Tabanids, p.117-96
(German); p.197-264 (Portuguese).
161 The collection at Manguinhos contained the following specimens: Pangonia sorbens, Tabanus
quadrimaculatus, Chrysops molestus, Tabanus modestus, Tabanus. trilineatus, Tabanus potator, Tabanus
januarii, Tabanus impressus, Tabanus alcicornis, Tabanus quadripunctatas (“might it not be identical to
quadrimaculatus?” — asked Oswaldo Cruz), Tabanus obsoletus, Chrysops lactus, T. apoecilus and T. bovinus.
162 Republished in the previous book of this collection (book 2, v.2), Entomology – Tabanids, p.271
(Portuguese) and the German version (p.267-9) entitled “Erephopsis auricincta, Eine neue Tabanidenart aus der
Subfamilie Pangoninae’)”. ‘Erephopsis auricincta. Uma nova mutuca, da subfamilia Pangoninae, Memórias do
Instituto Oswaldo Cruz. Rio de Janeiro, v.1, n.1, p.12-3, pl. I. Published in Portuguese and German. The
second paper, published in German as Beiträge zur Kenntnis der einheimischen Tabanidenfauna’, Memórias do
Instituto Oswaldo Cruz, v.1, n.1, p.28-32.  Published in Portuguese and German, it came out in Memórias do
Instituto Oswaldo Cruz, v.1, n.1, p.28-32. (in the aforementioned volume of the Complete Works of Adolpho
Lutz : p.273-7 (German); p.279-82 (Portuguese).
163 Instituto Oswaldo Cruz, Rio de Janeiro, Instituto Oswaldo Cruz, p.28-30. The part concerning the collection
was republished and annotated in the previous book of this collection (book 2, v.2), Entomology – Tabanids,
p.283-91.
164 COC/DAD, Série Correspondência; Subsérie Político-administrativa.
165 COC/DAD, Série Correspondência; Subsérie Político-administrativa.
166 Appointed acting director of the Instituto Bacteriológico de São Paulo in Oct. 1893 and sworn into office only
on Sep. 18, 1895, he held this position for 15 years, until his transfer to the IOC. He was only to retire from his
position as director of the São Paulo Institute on Oct. 17, 1913. On Nov. 1, 1908, under the authorization of the
Minister of Justice and Internal Affairs, he was hired under a six-month contract as head of services, chiefly to
collaborate with the IOC’s Entomology and Parasitology Section, for which he received a monthly salary of
1:200$000. The contract was periodically renewed, until Lutz was eventually sworn in, in 1926. Further on
this, see the documentation available at COC/DAD, Série Correspondência, Subsérie Política-administrativa, as
well as the Instituto Oswaldo Cruz’s Livros de Minutas e de Cópias de Ofícios.
167 His children were born in São Paulo, on Aug. 2, 1894, and May 3, 1903, respectively.
168 See Neiva, 1941; Comissão do Centenário, 1956; and Albuquerque, 1950.
169 Cruz next attended the Sanitation Convention held in Mexico, in December, where Central American
governments – in tune with the wishes of the White House – signed a commitment to create laws and sanitation
services to wipe out yellow fever within their territories. He then returned to Paris and upon learning that Afonso
Pena had sanctioned the act that created the Instituto de Medicina Experimental, he set about drafting the new
by-laws for Manguinhos.
170 Fundação Getúlio Vargas, Centro de Pesquisa e Documentação de História Contemporânea do Brasil
(CPDOC), Arquivo Arthur Neiva, ANc May 3, 1925.
171 Arquivo Oswaldo Cruz, Série Correspondência, Subsérie Político-Administrativa, OC/COR/PA/19060627.
172 Their work was entitled The Mosquitoes of North and Central America and the West Indies, in four
volumes, published between 1912 and 1917. In 1925, Dyar’s landmark Mosquitoes of the Américas would be
released.
173 As a pioneer in this area, Howard (ibid., p.11) cites Colonel Landon Carter, of Virginia, published in
Transactions of the American Philosophical Society in 1771. True to the style of the day, the title was
seemingly endless: “Observations concerning the Fly Weevil, that Destroys the Wheat, with Some Useful
Discoveries and Conclusions regarding the Propagations and Progress of that Pernicious Insect, and the
Methods to be Used to Prevent the Destruction of the Grain by it.”
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174  In 1783, the United States, with the help of France and Spain, won its war for independence. Four years
later (1787), the US Constitution was signed, guaranteeing the right to private property, maintaining the slave
system, instituting a federative republic, and guaranteeing its citizens civil and individual rights.
175 Mallis (ibid, p.25, 296). Harris’s work was re-published in 1842 and 1852.
176 Glover was born in February 1813 in the city of Rio de Janeiro. He was the son of British parents who lived
there as merchants. When he was only six weeks old, his mother died and Glover was sent back to England.
In his very early years, he showed an interest in natural history and painting. In Munich, he specialized in
painting and sculpting natural history objects, mainly flowers, fruit, and insects. In 1836, he moved to the United
States and set up residence in New York, where in 1840 he married the daughter of a wealthy landowner,
whose property lay on the banks of the Hudson River. Six years later, he purchased the land from his father-in-
law and dedicated himself to raising fruit. He gathered a collection of some 2,000 models of fruit, which was
displayed to great acclaim in Washington in the winter of 1853-54. The government decided to make Glover part
of the staff at the Agricultural Division (within the Patent Office, under the Department of State), where he worked
for five years. In 1859 he became professor of natural history at the University of Maryland. In 1863 he was
appointed entomologist of the United States, and while in this post he conducted a number of studies, including
some at the Office’s Museum. He retired in 1878, after 15 years of hard work (Mallis, p.61-9).
177 According to Howard (1930), it was thanks to massive investments in this area that the United States
became the world leader in entomological studies.
178 Riley’s name was suggested by his professor of entomology at Cornell University, John Henry Comstock
(1849-1931); Howard had worked at Comstock’s laboratory since entering college. A natural history enthusiast,
he had been collecting insects from childhood on. When he finished high school, he entered the university with
plans to study engineering but soon embraced his true vocation. At Comstock’s laboratory, Howard wrote a
paper on Corydalus cornutus, a native US Megaloptera whose larvae were highly sought after by fishermen.
Shortly after graduating in 1877, he was hired by the US government. Two years later, Howard published his
first article, “Report on the parasites of the Coccidae in the Collection of the Department of Agriculture,” in which
he researched an ectoparasitic coccidium of the cochineal, a true agricultural scourge. Around this time, he
made his first field trips: one to the state of Virginia, where he helped fight the army worm in timothy grass, and
another to New Orleans, where he investigated sugarcane borers.
179 He retired as head of the Entomology Division in October 1927, but maintained ties to the agency until 1931.
During his career, he was active in a number of scientific institutions in the United States and abroad. He was
one of the founders of the Entomological Society of Washington, chaired the American Association of Economic
Entomologists, and for 22 years was permanent secretary of the American Association for the Advancement of
Science. A prolific writer, he published over 900 titles. In addition to his eminent work on mosquitoes, written
with Dyar and Knab, we would like to mention The insect book (1901); A history of applied entomology (1930);
The insect menace (1931); and Fighting the insects (1933), his autobiography. Leland Ossian Howard passed
away in Bronxville, New York, on May 1, 1950, at the age of 92.
180 In 1885, Riley invited him to work as a field agent with the Entomology Division. That same year, Riley
developed a pesticide that was one of the agents most commonly used against grasshoppers, locusts, snails,
and other pests until World War II. In addition to pesticides, he used natural means of control, mainly against
citrus pests.
181 He was the unpaid curator throughout most of his time as head of the Lepidoptera section of the NMNH in
Washington. He also served as an assistant at the Department of Agriculture’s Bureau of Entomology (1904-16),
and captain with the Sanitary Departament of the Officers Reserve Corps, U. S. Army (1924-29). He passed
away in Washington on January 21, 1929. Dyar’s father was a wealthy businessman in the dye sector, which
gave his son the financial independence needed to devote himself to his career.
182 The history of US interventions in the Mexican territory dates to the mid-nineteenth century (the war of 1846-
48), and is indeed an integral part of the shaping of the US borders.
183 The correspondence from Howard to Lutz can be found at BR.MN. Fundo Adolpho Lutz, pastas 83 and 168;
Lutz’s correspondence to the North American, at BR.MN. Fundo Adolpho Lutz, pasta 168, maço 3, and pasta
83, maços 2 and 3.
184 Asiphonatae encompassed the subfamily Anophelinae; genera were included in it based principally on the
long palp on both male and female. Ankylorhynchae encompassed the subfamily Megarhininae. Orthorhynchae
had another subdivision, based on the presence of a bare metanotum (Metanotopsilae), or on bristles or scales
(Metanotrichae). Metanotopsilae were divided into Heteropalpae (long palp on the male and short one on the
female, encompassing the subfamilies Culicinae and Heptaphlebomyinae) and Micropalpae (short palp for both
genders, including the subfamilies Aedinae and Haemagoginae). Metanotrichae were likewise divided:
Heteropalpae and Micropalpae, each including one subfamily (Hyloconopinae and Dendromyinae).
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185 Blanchard expressed this opinion in 1900 and 1901, in the Bulletin de l’Academie de Médecine and in the
Archives de Parasitologie. On this topic, see book 2, v. I of The Complete Works of Adolpho Lutz (2004). A fine
entry on the French parasitologist can be found at www.pasteur.fr/infosci/archives/f-bio.html. Theobald (1907,
p.vii) described his book as a “valuable compilation, especially noteworthy for correcting errors of
nomenclature and having the most thorough bibliography gathered so far.”
186 In a letter to Oswaldo Cruz, dated Nov. 30, 1901, Lutz noted that he had received more letters from
Blanchard (BR.MN. Fundo Adolpho Lutz, pasta 157, maço 2). This Fundo also includes an insert of an article
by Blanchard, published in 1896 in the Annales de la Société Entomologique de France:  “Contributions à
l’étude des Diptères parasites (1),” Troisième série, v. LXV, p.641-83.
187 At the time, the big question preoccupying Lutz was yellow fever. Blanchard had reclassified its transmitter,
which must have left the Brazilian physician indignant. Blanchard then wrote: “On page 250, lines 1 and 2 of the
Synonymy, you will find my reason for replacing Culex calopus with C. fasciatus;  the latter name had already
been occupied twice when Fabricius created his species, by de Villers in 1789 and by Meigen in 1804;
therefore, it is invalid. I informed Dr. Neveu-Lemaire of your observation; he will take it into account in the next
edition.” In this same letter, he commented on Lutz’s work on yellow fever, the transmission of leprosy by
mosquitoes, and the taxonomy of Culex and Tabanidae. In another letter, dated Oct. 1, 1905, he thanked Lutz for
the collection sent. He offered to publish in the Archives de Parasitologie any treatises he might send, even in
German, since this was his mother tongue. He asked Lutz for his work on parasitology, mycology, or zoology.
He agreed with him that the only viable theory for transmission of leprosy was mosquitoes. He had been
unaware that Lutz had already pointed out these insects’ role as infectious agent, and he promised to include
this information in the second edition of his book. He also asked him to undertake a diagnosis of his new genera
of Culicidae. These letters are available at the Biblioteca Virtual Adolpho Lutz (www.bvsalutz.coc.fiocruz.br).
188  In a note, Dyar (1906, p.173) remarked that Lutz had observed – just as he himself had – that the
characters of adults and of larvae were in perfect harmony at the level of suprageneric classification.
189 They underscored the fact that A.H. Jennings had found larvae of this mosquito in the Panama Canal zone,
“living in the water among bromeliad leaves, which appear to be their sole habitat.” As stated earlier, today we
know that Anopheles cruzii is the primary vector of so-called bromeliad malaria, found endemically along the
coast of the state of São Paulo and, in epidemic form, from São Paulo to Rio Grande do Sul. In addition to
transmitting malaria to humans, it is the only known natural vector of simian malaria in the Americas (Consoli
and Oliveira, 1994). According to Gadelha (1994, p.175-95), author of the best study on this topic, the
expression “bromeliad malaria” was used for the first time by Downs and Pittendrigh (1946). Paulo Gadelha’s
paper appeared in an issue of Parasitologia edited by W.F. Bynun and B. Fantini, dedicated entirely to Malaria
and Ecosystems: Historical Aspects.
190 Of those then mentioned, they had never seen descriptions of Anopheles occidentalis n. sp., Culex
marajoensis Lutz, Culex scutipunctatus n. sp., Sabethes belisaroi Neiva. They called Lutz’s attention to the
fact that there already was an Anopheles occidentalis (Dyar and Knab, Proc. Biol. Soc. Wash., v.19, p.159,
1906).  “The greatest difficulty is to separate Culex and Aëdes as we understand them,” Knab went on to
explain. “Culex, as we restrict it, includes those forms which lay their eggs in rafts; the female may be
recognized by the blunt abdomen, the cerci broad and not prominent – claws always simple. Aëdes we apply
to those forms of the old genus Culex in which the eggs are laid singly; the female abdomen is tapering,
protrusile, with the cerci slender and prominent – claws toothed in most of the species. Both of these genera
include a few species in which the male has short palpi, but as the females show no generic characters, and
the larvae and male genitalia agree with the other forms, we have included them in the respective genera. Thus
in the list of Brazilian Culex of the Inst. Manguinhos, Culex confirmatus and Culex apicalis are species of
Aëdes” (see www.bvsalutz.coc.fiocruz.br.)
191 He also noted that Dyar “…is just the opposite of you, my colleague; he is the one who caustically attacks
his colleagues in the articles they write together; he’s probably the U.S. champion in rudeness.” Neiva outlined
the new scheme devised by these authors. Culicidae was divided into two subfamilies: Corethrinae and
Culicinae. The latter was in turn subdivided into two tribus: Culicini and Sabethini, with Lutz’s criterion being
adopted in this subdivision (metanote with no bristles = Culicini; with bristles = Sabethini). “Taeniorhynchus [-],
it seems, are all Mansonia; Phoniomyia are all Wyeomyia. Trichoprosopon are in Joblotia. Dendromyia are all
included in Wyeomyia. They do not believe in the genus Toxorhynchites.” Nor did they mention Lutz’s genus
Ankylorhynchus, because it was not found in Central or North America.
192 This distinction, along with other rules of scientific designations for living beings, had been agreed upon in
1904. According to Grove (1990, p.17-8), “in an effort to arrive at uniformity and order, the Frenchman Raphael
Blanchard presented a code before the First International Zoology Conference, held in Paris in 1889. This code
was adopted by this Congress and the next one, in 1892, but did not receive universal support. The Third
Congress, held in 1895, appointed an international commission to design a code that would be acceptable to all
zoologists. Reports on progress in the area were presented at the Fourth (1898) and Fifth (1901) congresses.
The International Code of Zoological Nomenclature was submitted before the Sixth Congress, in 1904, and the
international commission became permanent.”
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193 He further remarked: “No one could tell me anything about the devices used to print labels, but here  at least
they are printed at a typographers. I agree with what you say about subordinate staff, and I hope that later we
will be able to put the American method to use.”
194 He consulted the third edition of this book, “very helpful to us” (New Haven, James T. Hathaway, 1908):
“I believe it has already been ordered for our library; if not, it would be a good idea to do so,” suggested Neiva.
We should remember that in 1908, in view of Neiva’s recognized vast knowledge, Oswaldo Cruz had entrusted
him with organizing the library at Manguinhos. Lutz’s and Neiva’s  affinities in terms of their cultural
backgrounds have been emphasized in testimonials by scientists from the Instituto Oswaldo Cruz who knew
them, published in “Os Lutz na visão dos contemporâneos,” História, Ciências, Saúde – Manguinhos, v.10,
n.1, Jan.-Apr. 2003, p.411-36.
195 In 1908, Neiva described the species Megarhinus fluminensis in Peryassu’s dissertation (Theobald, 1910,
p. 90).
196 He was probably referring to the Diretoria Geral de Saúde Pública’s agency for the prevention of yellow
fever (Serviço de Profilaxia da Febre Amarela).
197 Knab believed there may have been some confusion between Lutz’s and Wiedemann’s species, and he had
suggested to Neiva that Karl Grünberg (1878-1931) conduct a study of the latter’s types. “You could write him
and ask this favor, and I feel certain he will do it. I’ve already written to Peryassú, asking him to send you
larvae and images of the M. separatus mosquito, which they do not believe to exist, and about which they
make a big muddle ... As to types of Lynch Arribalzaga, they also feel these are mixed in with other species.”
Neiva then suggested that Lutz also write to Argentinean entomologist Juan Brèthes, who had worked at the
Museu de Buenos Aires, asking him to send them data on his types, “which are perhaps two. Moreover, the
collection has Asian representatives of this group and all species found in the West Indies, Central America, and
North America ... If the immutability of the spots on the legs is confirmed, then we could not only separate out
some new species from your table published in Peryassú’s work, but also separate out a number of other from
our collections, almost all now gathered in a toiletry box belonging to you” (BR. MN. Fundo Adolpho Lutz, ibid).
See the entire letter at www.bvsalutz.coc.fiocruz.br.
198 The authors note Neiva’s authorship on page 6 of this same volume: “We are under great obligations to Dr.
Arthur Neiva, of the Instituto Oswaldo Cruz in Rio de Janeiro, who, during a visit in Washington, gave us liberal
help and advice in the preparation of the parts on mosquito-borne diseases. The part on the malarial organisms
is from his pen and presents the modern views in succinct form.”
199 Before him, Stanilas Prowazek had spent six months there. Hartmann arrived at the climax of the discovery
of Chagas’ disease and made exceptional contributions to the Brazilian scientist’s studies; in fact, he was his
partner on a number of studies in protozoology (for more on this, see Sá, 2005).
200 Neiva recognized three types of Plasmodium: P. vivax (Grassi and Feletti), responsible for benign fever; P.
malariae (Laveran), responsible for quartan fever; and Plasmodium falciparum (Welch), which caused
pernicious fever, also known as malignant tertian fever. To diagnose species, he recommended a blood smear
(where a very fine layer of blood is spread over a slide), stained using the process devised by Gustav
Giemsa, a researcher who had been a colleague of Neiva’s at Manguinhos in 1908. He next went on to write
about the means of infection, reproduction, and development of protozoans in the intermediary host and in
humans; lastly, he discussed prevention and treatment. Giemsa was to return to Manguinhos in 1912 to study
fish and plankton parasites gathered from Guanabara Bay, together with Cardoso Fontes and Godoy.
201 He is probably referring to Charles W. Johnson, who followed Alpheus Hyatt as head of the Boston Society
of Natural History. Founded in 1830, in 1864 the institution was transformed into the New England Museum of
Natural History, now the Boston Museum of Science.
202 Philipp von Luetzelburg was a professor at the Escola Média Teórico-Prática de Agricultura da Bahia, which
was the name given to the Imperial Escola Agrícola da Bahia (Imperial Agricultural School of Bahia) in 1911, the
latter having been founded in 1876. The Austrian lepidopterologist Joseph Foetterle lived in Petrópolis, a
mountain city not far from Rio that was then a favorite spot of the German and Austrian ex-pat and immigrant
communities. Although he worked as a violin teacher at Colégio Sion (a private high school in Rio), his passion
was collecting butterflies. He had excellent knowledge of insects and kept tight ties with physicians who were
investigating disease transmitters, especially those who lived or regularly spent their summers in that pleasant
mountain town. He also maintained correspondence with compatriots and other Europeans, liaising between the
‘natives’ and those who came to Brazil to do research. He had a deep friendship with Lutz. Part of their
correspondence is discussed in Benchimol and Sá’s “Insects, humans, and disease: Adolpho Lutz and tropical
medicine” (in Port.), found in The Complete Works of Adolpho Lutz, volume II, book 1: Febre amarela, malaria
and protozoologia. Yellow Fever, Malaria and Protozoology  (Rio de Janeiro: Ed. Fiocruz, 2005, p.228-30).
203 Certain sources state that he made this trip at his own expense. In his letter of Oct. 26, 1910, he wrote: “I
believe I will stay here until December, for my leave ends in exactly one month ... Since I intend to ask for a
leave of three months, I am already sending the needed paperwork. This is how I will make a desperate
attempt to see if I can manage to go to Europe and, since tickets there are 50% cheaper in the winter, it’s
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possible I’ll make it, stopping perhaps in Copenhagen, where I will study Fabricius’s types ... Then Wagner, the
British Museum, the Louvre, Portugal! Republicanized and finally in the land of là bas, from which I surely will
not return again to these parts, but where I will live [pondering] my reminiscences and nostalgia for contact with
civilizations superior to ours.”
204 That same year, he was hired by Argentina’s Departamento Nacional de Higiene to create a division
devoted to medical zoology and parasitology within the Instituto Bacteriológico in Buenos Aires. He left this
position in December 1916 when the government of the state of São Paulo invited him to head up its Serviço
Sanitário (1917-18). He was in Japan in 1920, at the invitation of Tokyo’s Kitasato Institute. In January 1923, he
became head of the Museu Nacional do Rio de Janeiro and the following year led the campaign against the
coffee borer in São Paulo, which in 1927 would lead to the creation of the Instituto Biológico de Defesa Agrícola e
Animal (Biological Institute for Agricultural and Animal Defense). On this topic, see Silva (2006).
205 At the Università degli Studi di Pavia, under the influence of Pietro Pavesi, Mário Bezzi commenced his
studies in zoology. With a degree in the natural sciences (1892), he devoted almost his entire career to the
study of insects, especially Diptera. He published some two hundred works on dipterology during the course of
his career. In addition to systematics, which makes up the main part of his work, he left a number of biological
and ecological observations of great interest. His extremely rich collection is housed at Milan’s Museo Cirico di
Storia Naturale. Shortly before his death, he was appointed professor of zoology and director of the Museo di
Zoologia at the Università di Torino, in Turin, Italy. He corresponded with Lutz from 1909 to 1921 (BR. MN.
Fundo Adolpho Lutz, pasta 157). Lutz’s correspondence with these and other researchers demonstrates the
scope of the network forming the field of entomology, both in its medical line and also its purely zoological line.
See also www.bvsalutz.coc.fiocruz.br.
206 In 1952, his collection of around 150,000 insects was purchased by the Instituto Oswaldo Cruz. Worthy of
note within this group are the orders Lepidoptera (57,329 specimens), Coleoptera (56,744 specimens), and
Hymenoptera (32,785 specimens). Zikán published some sixty papers, including a study on the biology of
Brazilian Cicindelidae (1929). He also studied Lepidoptera of the group Papilio protesilaus (1938-39), the genus
Parandra (Coleoptera, 1948), and wasps of the genus Mischocyttarus (1933, 1949, 1951). He published articles
on the fertilization of umbrella ants (1938) and on the biology of Diptera belonging to the genus Mydas (1942 and
1944). In 1940, together with his son, Walter, he began publication of a catalogue of insects from the Mantiqueira
Highlands. He passed away in the city of São Paulo on May 23, 1949.
207 In the 1950s, Carlos Alberto Seabra, an amateur entomologist, in conjunction with Brazil’s largest agency for
funding scientific research, CNPq, bought Zikán’s entomological collection for Manguinhos (Sá & Lourenço,
2002).
208 Stephen Cole Bruner (Raleigh, Aug. 18, 1891-1951).
209 Twenty-nine letters from Townsend to Lutz can be found in BR.MN. Fundo Adolpho Lutz, pasta 157, maço
20. Their correspondence began on July 15, 1909, when he worked in the United States, and then continued
throughout the three years he spent in Peru (1910-13). After a three-year hiatus, the next letter (1916) was sent
from the United States, where Townsend held an office as curator of Muscoidea (Diptera) at the Smithsonian
Institution. After another two-year pause, he again began corresponding with Lutz in 1919, this time from Brazil;
he had been hired by the government of São Paulo to work with insects injurious to agriculture, replacing A.
Hempel. In 1922, Townsend asked Lutz to help him obtain research funding. He was no longer working for the
São Paulo government. Their correspondence ended in 1932, when Townsend was in the state of Pará,
researching forest malaria. See also www.bvsalutz.coc.fiocruz.br.
210 During an expedition to western Bolivia, in 1924-25, a team from the Instituto Oswaldo Cruz, headed by
Olympio da Fonseca Filho and including among its members João Carlos Nogueira Penido, Dalmiro da Rocha
Murce, Mário da Silva Ventel, and Flávio Oliveira Ribeiro da Fonseca, found a focus of this disease west of the
Chaco Boliviano, in the mountains of Santiago de Chiquitos. The locals believed it was caused by poisoning,
that is, through ingestion of honey from a bee called the itchú. “Prior to our findings,” writes Fonseca Filho
(1974, pp. 25, 63), “which are in our publication of our ‘Diário de viagem’ [Travel diary] in Memórias do
Instituto Oswaldo Cruz (t. XXII, fasc. 1, 1929), it was believed that neo-tropical bartonellosis was a disease
geographically limited to the Oroya valley.”
211 Informativo Eletrônico da Faculdade de Medicina da UFRJ, “Um Pouco de História,”
www.medicina.ufrj.br/noticiasAntDet.asp?TipoConsulta=0andid_boletim=68. According to Manson-Bahr (1950,
p. 227), thousands of people died of Oroya fever during the Incan reign of Huayna Capac. It is presumed that
this fever was also responsible for the major losses incurred by Pizarro’s army in the sixteenth century. This
same author also states that “all the engineers who supervised construction of the Trans-Andean railway caught
Oroya fever, and half died of it. In 1906, of the 2,000 men hired to build tunnels, 200 passed away.”
212 His scientific activities encompassed almost all branches of the natural sciences, from anthropology and
ethnography to zoology, botany, archeology, and zoogeography. Besides birds and fish, he had a keen interest
in the study of mollusks. He published around 300 works, one of the most noteworthy being Catálogo das Aves
do Brasil (Catalog of the birds of Brazil, 1907), written in collaboration with his son Rodolpho von Ihering, also a
scientist and considered to have introduced limnology to Brazil. In late 1915, Ihering senior was dismissed from
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his post as director of the Museu Paulista. He moved to Santa Catarina, where he devoted himself to his
botanical studies and headed a museum in Florianopolis. He also worked in Chile and later at the Museu de La
Plata, in Argentina. In 1924, he went back to Germany, accepting an invitation to lecture at the Universität
Giessen. He passed away in Büdingen, Hesse, on Feb. 24, 1930.
213 Ihering returned to this subject on Nov. 23, 1909. His correspondence with Lutz continued until Sep. 11,
1920, when he was head of the Museu Catarinense, in Florianopolis. “My luck in Brazil has always been the
same,” wrote the German zoologist. “They are going to close the … due to lack of funding. In 2 months, or
sooner, I will have to leave. I will go via La Plata to Europe. I congratulate you on having left S.Paulo in time
and found a place where, in the company of excellent, enthusiastic collectors, you can devote yourself to your
studies. And as to myself, now 70 years old, I don’t know where … in the next few years. Since I need to
dispose of some of the weight of my immense library, I would like to sell some more sections” (BR. MN.
Fundo Adolpho Lutz, pasta 157).
214 Member of the Royal Academy of Belgium, Auguste Lameere was a professor of zoology and biology at the
Free University of Brussels. He founded a traveling laboratory together with Jean Massart, created an
experimental garden in Auderghem, and, among other works, published Manuel de la faune en Belgique, which
for many years was a reference for biology students. On this topic, see www.elsene.irisnet.be/site/fr/
04decouvrir/histoire/celebres.htm and http://athena.wallonie.be/ath-157/226.htm.
215 On this topic, see Cruz (1913), Ferreira (n.d.), Albuquerque, Benchimol et al. (1991), and Thielen (2005).
216 The report on this trip will be republished in another book of The Complete Works of Adolpho Lutz, along
with Instruções para colheita e conservação de material científico para estudo (Instructions on collecting and
preserving scientific material for study), which will be addressed shortly. On the importance of these journeys
for Brazilian social thought, see Lima (1999). Fonseca Filho (1974) addresses their relevance from a scientific
and public health perspective and reproduces the report on the trip with Adolpho Lutz and Heráclides de Souza-
Araújo in 1918 down the Paraná River to the border with Argentina. Albuquerque et al. (1991) have compiled a
beautiful album with the photographic records of these expeditions. Thielen (2005) studies the use of these
images in Brazilian medical science.
217 The originals can be found at BR. MN. Fundo Adolpho Lutz, caixa 36, pasta 247. We have no way of
ascertaining the authorship of each section with any certainty.
218 This was then mistakenly viewed as a sign of Chagas’ disease. On this topic, see Delaporte (1999).
219 Aragão drew a connection between the density of these phlebotomines and the incidence of the disease in
the Laranjeiras Valley, in the city of Rio de Janeiro; in experiments with dogs, he managed to produce ulcers
containing amastigote forms of the protozoan. Rangel and Lainson (2003, pp. 291-336) offer an outstanding
analysis of the ecology of the disease, addressing the transmitting species of both tegumentar and visceral
leishmaniosis.
220 Scott (1942, p.568). Aragão’s discovery came a year after the Sergent brothers had suggested that
tegumentar leishmaniosis was transmitted in Europe by phlebotomines (Rangel and Lainson, ibid, p.292). Neiva
was the first to point out the presence of American tegumentar leishmaniosis in Argentina. He showed that
Leishmania braziliensis, described by Gaspar Vianna, must constitute a species onto itself; he also
demonstrated that the disease that caused it was pre-Colombian, because he recognized the lesions
characteristic of the illness then known as uta on Incan ceramics. Neiva predicted that it was transmitted by
phlebotomines, as Pressat suspected. Published in 1917 in the Revista de la Universidad de Buenos Aires, the
paper received a prize at the first American Congress of Social Sciences, held in 1916 in Tucuman (Pinto,
1932). In a letter to Neiva, dated July 14, 1914, Oswaldo Cruz advised that he had just heard a communication
by Sergent (probably Etienne) at the Société de Pathologie Exotique, in Paris: “He says he has ascertained that
in certain regions where leishmanioses occur, there are also a great number of phlebotomines. What is
interesting, however, is that they ascertained that phlebotomines habitually feed on the blood of geckos ... He
ventures the hypothesis that the phlebotomine is the transmitter (where you are already well ahead) and that the
gecko is the depositary of the virus. We are in a favorable position to verify this fact. ... It would be a good idea
for you to take care this question and save us from another defeat, like the Bauru one.” (Here Cruz is referring to
‘Bauru ulcer’, or ferida brava, common names for American tegumentar leishmaniosis). FGV/CPDOC, Arquivo
Arthur Neiva, ANc May 3, 1925.
221 In a letter written in Paris, dated Feb. 22, 1904, Etienne Sergent thanked Lutz for a piece of correspondence
and promised to send him insects and papers of his from Algeria. A graduate of the Algers School of Medicine,
he would build his career in intensive collaboration with Edmond, likewise a microbiologist. In 1900, they had
demonstrated the existence of anophelines in regions of France where there was no malaria. They then
devised the principle of d’anophélisme sans paludisme, an idea that would complete Battista Grassi’s thesis,
according to which the occurrence of malaria was dependent upon the presence of Anopheles. During the next
ten years, Etienne would be part of a mission of the Pasteur Institute in Algeria, assigned to combat yellow fever
in northern Africa. Sent by Emile Roux (1853-1933), then director of the Pasteur Institute in Paris, and directed
by Edmond Sergent, the mission was responsible for one of the world’s first experiences in fighting malaria. His
work would give birth, in 1910, to the Pasteur Institute of Algeria, directed by Edmond for over 50 years. In
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1921, together with L. Parrot, A. Donation, and M. Béguet, the Sergent brothers proved, through experiments,
the role of Phlebotomus in the transmission of cutaneous leishmaniosis, also known in French as botón de
Oriente or clou de Biskra. Four years later, together with E. Gueidon, they undertook rigorous research of
suspected cases of this type of leishmaniosis among the inhabitants of Mila, Algeria.
222 At the time, ceratopogonids were included in the subfamily Ceratopogoninae, family Chironomidae. Today
they form their own family: Ceratopogonidae.
223 Lutz (1912, p.19) also discovered two species of Culex adapted to life in crab holes. Another of Lutz’s
collaborators, Gustavo M. de Oliveira Castro, would carry on this pioneer work initiated by Lutz. Under the
guidance of Arthur Neiva, at the Instituto Biológico de São Paulo, in 1932 he would publish his “Study on a
species of Culex that grows in guaiamu [land crab] holes” in the Revista de Entomologia (v.2, fasc.1).
224 Detailed information can be found at pt.wikipedia.org/wiki/Ceratopogonidae. According to Felipe-Bauer and
Oliveira (2001, 1109-19), Goeldi described the most important species of the family Ceratopogonidae in Brazil,
since it is the vector of these diseases. The Swiss zoologist was unaware of Coquillett’s work, and for this
reason disagreed with Lutz about the occurrence of the genus Ceratopogon in Brazil.
225 Oswaldo Cruz hired him using his so-called ‘manqueira funds’, which came from selling vaccine against
this symptomatic carbuncle, known as peste da manqueira (for which he received 200 milreis per month).
226 The Comissão de Profilaxia da Febre Amarela do Pará (Commission to Prevent Yellow Fever in Pará)
comprised Costa Lima, Belisário Penna, Abel Tavares de Lacerda, Pedro Albuquerque, Caetano Cerqueira,
Emygdio de Matos, Serafim da Silva, Leocádio Chaves, João Pedroso, and Maurício Abreu. On this topic, see
Costa (1973).
227 In 1914, he had published in Memórias do Instituto Oswaldo Cruz an interesting study on the respiration of
Culicidae larvae (p.18-34).
228 The engraved plates were done by Rudolph Fischer, an artist at the Institute from 1912 until 1915, the year
he left Manguinhos to work in São Paulo at the Butantan and Biological institutes.
229 In BR. MN Fundo Adolpho Lutz, there are many offprints dedicated by the author to Lutz: Speiser 1902
(p.145-80); 1902 (p.327-8); 1903 (p.121-6); 1904 (p.1-19); 1905 (p.347-60). Bound together with these offprints
was an article by Speiser on ?ectoparasites insects? (1901, p.1-6) as well as his doctoral dissertation,
submitted in February 1901 to the Königsber School of Medicine: “Ueber die Nycteribiiden,
Fledermausparasiten aus der Gruppe der pupiparen Dipteren” (On Nycteribiidae, bat parasites of the Diptera
group pupipara).
230 Journal of systematic hymenopterology and dipterology.
231 BR. MN. Fundo Adolpho Lutz, correspondence. See also www.bvsalutz.coc.fiocruz.br.
232 In 1918, Costa Lima traveled to the Northeast of Brazil to study the cotton bollworm (Pectinophora
gossypiella). Upon his return, he directed the Bollworm Combat Service at the Museu Nacional in Rio de
Janeiro, until 1920. When this Service was closed, Costa Lima organized the Ministry of Agriculture’s Plant
Sanitary Defense Service, where he remained through December 1926. Although he maintained his ties to
agricultural entomology, Costa Lima became head of the IOC’s entomological laboratory on January 1, 1927.
From 1939 to 1962, he was to devote himself to the monumental, 12-volume Insetos do Brasil (Insects of
Brazil).
233 Fontenelle was a public health inspector for the Diretoria Geral de Saúde Pública, professor of hygiene
at the Escola Normal do Distrito Federal (Federal District Normal School) and at the Escola de Enfermagem
Ana Nery (nursing school); he organized and directed the first DNSP’s health center, in Inhaúma; was part of
this Department’s Serviço de Higiene Infantil (Children’s Hygiene Service); and in 1925 was one of the
founders of the Liga Brasileira de Higiene Mental (Brazilian Mental Hygiene League). In the 1930s, he was to
hold important posts in the Ministry of Education and Public Health. Some of the more notable of his published
works include “Higiene e saúde pública” (Hygiene and public health), a chapter of the edition commemorating
the Independence Centennial (1922); “Salubridade das habitações coletivas no Rio de Janeiro” (The healthiness
of collective housing units in Rio de Janeiro, 1918); “Comentário médico-higiênico sobre a epidemia de
influenza maligna” (A medical-hygienic comment on the epidemic of malignant influenza, 1919); “Higiene mental
e educação” (Mental hygiene and education, 1925); and Compendio de Higiene (Compendium of Hygiene),
which was reprinted several times. Information on this physician can be found throughout Reis (2000,
p.135-57), “Escola de Enfermeiras do Departamento Nacional De Saúde Pública”
(Dicionário Histórico-Biográfico das Ciências da Saúde no Brasil (1832-1930) - Casa de Oswaldo Cruz / Fiocruz
– www.dichistoriasaude.coc.fiocruz.br); Moraes (1959).
234 At that time, the Botanical Gardens was headed by Antonio Pacheco Leão (1872-1931), a long-time
collaborator of Oswaldo Cruz in the campaigns against yellow fever in Rio de Janeiro and the person who had
introduced Neiva to the director of Manguinhos.
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235 V. 2, book 2: Entomologia – Tabanídeos (Entomology: Tabanids), p.657-77, 679-87, and 689-93, 695-9,
respectively.
236 Book 2, v.I: Hanseníase – Leprosy; see also Historial Introduction: Benchimol & Sá (2004, p.25-116,
p.117-205).
237 “A transmissão da lepra e suas indicações profiláticas” [Transmission of Leprosy and Prophylactic
Indications], published in May 1936 in Portuguese and English in Memórias do Instituto Oswaldo Cruz is a
summary of the other more lengthy article in German published in June in Annaes da Academia Brasileira de
Sciencias. It was reprinted in Boletim da Campanha contra a Lepra (May-Jun. 1936).
238 Unpublished typed text, 7p. (BR. MN. Fundo Adolpho Lutz pasta 254, maço 5).
239 BR. MN. Fundo Adolpho Lutz, pasta 254, maço 4, together with correspondence between Bertha Lutz and
Paula Souza about this contribution of Lutz’s. Both works are in the Complete Works of Adolpho Lutz, book 2,
v.I, p.611-7 (“The transmission of Leprosy by Mosquitoes and its Prophylaxis”); p.619-25 (“A transmissão da
lepra pelos mosquitos e a sua profilaxia”), and p.627-8 (‘Combate à lepra. Regras indispensáveis de profilaxia
anticulicidiana sugeridas ao Serviço Sanitário do Estado de S. Paulo”).
240 Henrique Aragão and Herman Lent, protozoologist and entomologist at the IOC, and Ruy Noronha Miranda,
Director of the S. Roque leper colony in Paraná took part in these experiments. Colombian Guillermo Muñoz
Rivas also carried out important work into the transmission of leprosy by fleas. In his 1952 presentation, Souza
Araújo also mentioned experiments by E. Montestruc and R. Blache (1951) in Martinique; and by Celso S. C.
Rossel (1947, 1946) at IOC. He referred to observations and materials sent to the Leprology Laboratory at
Manguinhos by doctors working in different leper colonies in Brazil, all convinced that haematophagous insects
were instrumental in transmitting the disease. For more on this see Souza Araújo (1941; 1942a and b, 1943a, b
and c; 1944 a and b); Oliveira Castro & Mariano (1944) and Rossell (1947, 1946).
241 It was circulated in Rio de Janeiro as a leaflet printed by Est. Graphico Canton & Reile, 1936, (25p.)
242 Conflicting (microbial and non-microbial) beliefs concerning viruses started to be sources of disagreement.
Hughes mentions a number of non-microbial interpretations and says that their few followers were mostly plant
pathologists, who were more inclined to consider such issues in terms of enzymes and chemical agents.
243 Today, we know that its agent is a miniscule microplasm that is sometimes filterable, but can be cultured in
artificial substrates. However, for many years it was believed that the disease was viral.
244 Bier (1958) places the genus Rickettsia in the class Schizomicetes, order Rickettsiales, family
Rickettsiaceae. In 1977, Buxton and Fraser suggested that rickettsiae be characterized as very small bacteria.
Some authors took a more conservative position, defining them as “intermediate microorganisms between
bacteria and large viruses,” (Veronesi). Today, most scholars have adopted Buxton and Frazer’s classification,
though many species have not yet been ordered. The most recent classification for rickettsia is in the 10th

edition of Bergey’s Manual of Systematic Bacteriology (2002), a standard reference book for specialists in the
area, edited by Garrity, Winters, Kuo and Searles. In it, the order Rickettsiales is included in the phylum
Proteobacterias, class Alphaproteobacterias. According to MORON (1999), the genus Rickettsia comprises two
antigenically-defined groups: the typhus group, which includes R. prowazekii and R. typhi, and the spotted
fever group. Initially, the genus Rickettsia had three groups, but Rickettsia tsutsugamushi, agent of tropical
typhus, was transferred to a new genus, Orientia, which includes one single species, O. tsutsugamushi. For
more on this see Houaiss (2001); Stedman (1979); Delta Larousse (1970); Bier; Ferreira (1999); Koogan-
Houaiss, (2004); BANDEIRA, João Batista Araújo. Sistemática e Características Gerais de Rickettsias.
Recovered on March 23, 2004. Available at www.ufrgs.br/hcv/rickettsias.doc.
245 In 1929, Instituto Oswaldo Cruz manufactured 96,688 vials for rural disease prevention services. Scientists
working with genetics, physics, biophysics, biochemistry and cytology were interested in the bacteriophage as
a means for studying basic biological processes, including the infection, mutation and genetic recombination of
viruses. At the forefront of these studies was German physicist Max Delbrück, who emigrated to the US in
1937. “The technical and theoretical milieu of the phage school,” writes Hughes (op. cit., p.91), “provided
impetus for the formation of molecular biology and for the eventual elucidation of the structure and function of DNA.”
246 According to Fonseca Filho, they ascertained that the filtrates of blood and phlegm from patients caused
fever in laboratory animals that was not obtained with similar material from other sources. “Our results [1918]
were questioned in Brazil, and until recently received no mention in the international medical literature, for which
reason the erroneous notion prevails that flu can only be transmitted to one single test species, the ferret
(Mustella furo), which Smith, Andrewes and Laidlaw found to be sensitive to the infection in 1933. But soon
afterwards, these same authors managed to adapt the flu virus to mice, in which the infection is often unapparent,
and today it is known that pigs, rabbits and certain monkeys can also be infected, “ (Fonseca Filho, 1974, p.39).
247 Once the experiments had been concluded to prove that the mosquito was the intermediate host of the
yellow fever germ, that the air did not transmit the disease and that fomites were not contagious, the Reed
commission went on to investigate its etiological agent, but came up against opposition to the use of human
guinea-pigs. Lowy assures us that it was this that stopped them from proving that it was a filterable virus back
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in 1899-1900. Despite having shown that the filtered serum from a patient could contaminate a healthy volunteer,
the only way to prove that the agent was an ultramicroscopic virus would be to do transmission in series.
Isolated transmission would not rule out the toxin secreted by a bacteria (Löwy, 1990, 1991).
248 Set up in May 1913 in New York from an alliance between Standard Oil and the Baptist church, the
Rockefeller Foundation carried out its first sanitation projects in southern United States to eradicate hookworm
disease. It was with the mediation of the International Health Commission, which was created in the same year,
that it sent missions to Latin America, Europe, Asia and Africa. For more on this see Lowy (1998-9), Cueto
(1995, 1994, 1991) and Benchimol (2001).
249 Rose, W. R. “Unpublished Memorandum”, n.748, Oct. 27, 1914. Quoted by Wilber A. Sawyer (p.35-6).
International Health Division. A History of the Activities of the Rockefeller Foundation in the Investigation and
Control of Yellow Fever, p.35-50.
250 On June 14, 1916, William Gorgas, Henry R. Carter, Juan Guiteras, W. D. Wrightson, Major T. C. Lyster
and Major E. R. Whitmore visited Ecuador, then Peru, Colombia and Venezuela. In October, they made another
trip to study the situation in the Caribbean, the east coast of Brazil and the west coast of Africa (Sawyer, s.d.,
p.37; Cueto, 1991, p.2).
251 When he finally started the campaign in Guayaquil on November 25, 1918, all the biomedical issues
concerning yellow fever “seemed to be scientifically equated,” (Cueto, 1991, p.2-3).
252 He said that a totally neutral medium tested with phenolphthalene was needed for the culture, and young
animals weighing 125-150g for the experiments.
253 It states in his biography that he designed a new method for diagnosing the disease, which he named the
“Cuban method for diagnosing yellow fever,” (Báez, 1951, p.3).
254 Paper published in 1930 and republished in Portuguese, English and German in the Complete Works of
Adolpho Lutz, v.2, book 1, p.643-87.
255 At the Harvard School of Tropical Medicine, Max Theiler and Andrew Sellards carried out a detailed study
into the sorológical relationship between L. icteroides and L. icterohemorrhagiae (Plesset, 1980, p. 241-2). Their
findings were identical. Sellards later went to Brazil and published another work criticizing Noguchi’s theory.
256 In October 1927, Noguchi traveled to Africa to try and save his floundering discovery. In a laboratory run by
the British in Accra, in the Gold Coast, and with the collaboration of Young, who would soon himself die of
yellow fever, he inoculated around five hundred monkeys and filled hundreds of test tubes, but was unable to
find his leptospira. On May 21, 1927, aged 52, he died of the disease that had made him famous. “It is the end
and I want it to be,” were said to be his dying words (Clark, 1959, p.19).
257 This discovery partially relieved poorer laboratories from making the costly purchase of Indian monkeys.
The white mouse was easier to keep, handle, breed and transport. And thanks to the new culture medium, new
strains of the yellow fever virus were obtained, with properties that had not yet been seen in human or animal
hosts. In 1951, Max Theiler would receive the Nobel prize for physiology and medicine for developing an
effective vaccine for yellow fever. For more on this see Benchimol (2001).
258 The findings of studies into the distribution of immunity to yellow fever were collated in two reports, one on
South America and the other on North and Central America and the West Indies (Soper, Jul. 1937, p.457-511;
Sawyer, Bauer and Whitman, Mar.1937, p.137-61). The field and laboratory studies soon showed that urban
and jungle yellow fever were identical insofar as their clinical, viral and cross-immunity properties were
concerned. Jungle yellow fever had spread across huge areas of South America for years without anybody
hearing about it. It was sometimes the source of the urban epidemics, but it could remain active for many years
in a region without necessarily reaching towns near the jungle, even when the Stegomyia index was high
there. “In inhabited places, where houses are very distant from the forest, thd disease is not acquired, as a rule,
except through contact with the forest, and it is usually the individuals that penetrate there, normally adults, who
acquire the infection,” (Soper, 1939a, p. 5). Protection tests then started to be used also to determine the
immunity of wild animals (Soper, 1942, p.2). They were one of the most important tools for determining the
virus’s vertebrate hosts. The epidemic that swept through southern and southeastern Brazil in 1938 was
signaled by reports of high death rates among black howler monkeys (genus Alouatta). In the lab, it was
ascertained that these were actually the most important vertebrate hosts of the virus in the jungle.
259 In “A febre amarela e o mosquito” [Yellow fever and the mosquito] Lutz (1903) wrote that, “it is likely that
this property is common to the whole genus Stegomyia and not just one species. I know two more species
from our fauna and which should probably be included in this genus; fortunately they are forest-dwelling,
uncommon species that could only cause small, scattered outbreaks,” (republished in Benchimol and Sá, 2005,
p.561-6). In Colombia, it was said that a ‘zancudo azul’ (most likely Haemagogus spegazzinii) could be a
vector of the yellow fever virus.
260 The know-how amassed there was very important for the growth of medical entomology at the end of the
19th century.
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261 In the 1930s, the Rockefeller Foundation set up its yellow fever laboratory in the Manguinhos campus,
bringing with them organizational standards quite unlike those then encountered at the institute. According to the
Taylorism they introduced, each individual had to carry out a specific function in a strict division of labor, and
occupied an equally specific place within a hierarchical decision-taking structure.
262 “This I saw,” tells scientist Hugo de Souza Lopes, “he held an amphibian that had already been fixed, held
its paws and looked to see if it had ampullae in its claws or a crest or parotid glands, and asked, ‘What color is
this creature, Joaquim?’. And he investigated the creatures like this, touching them.” Hugo de Sousa Lopes,
p.14, tape 1, side B, 1st interview. Departamento de Arquivo e Documentação da Casa de Oswaldo Cruz/
Fiocruz. Other depositions about Lutz are collected in “Os Lutz na visão dos contemporâneos”, História,
Ciências, Saúde – Manguinhos, v.10, n.1, p.411-36, Jan.-Apr. 2003
263 Hugo de Souza Lopes, p.34, tape 3, side A, 2nd interview
264 Interview with Wladimir Lobato Paraense, maço 20, pastas VII-XX
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