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BAC I L L U S  I SO LATE D  F RO M  A N  

EX PE R I M ENTA L TRIA TOMA INFESTA NS 
I N F ECT I O N  I N  A L E P ROSY PAT I E NT 

By  H.  C. DE SOUZA-ARAUJO, M .D . ,  DR. P.H. 
Professor of Leprology, University of Rio de Janeiro, Brazil 

I ntroduction 

When doing a leprosy survey with DR. ORESTES DINIZ in Dec­
ember, 1 942 in Bambuhy in M inas Gerais State, in the bed and 
trunks  of two leprosy pat ients l iv ing i n  an adobe hOl,lse 1 discovered a 
few triatomata ( Triatoma infestans, KLUG, 1 834) infected by acid­
alcohol-fast baci l l i  presumably of leprosy. At  my suggest ion DR. 
V ANDICK DEL FAVERO searched dwel l ings of leprosy pat ients at St .  
Gothardo i n  the same region and found another  species of triatoma 
( Panstrongylus megistus, BURM , 1 835 )  which I examined and found 
also to be i nfected by acid-alcohol-fast baci l l i .  

Th is  d iscovery was  of great importance, as leprosy i s  a grave 
rural scourge in M i nas Gerais State. 

T n  R io City in 1 943 I made a large series of experiments i n  
leprosy patients with the above two species, a n d  also with Triatoma 
sordida (STAL , 1 859) and Rhodnius prolixus (STAL , 1 8 59), all bred i n  
the laboratories of the In stituto Oswaldo Cruz, a n d  I arrived at the 
conclusion that Triatoma infestans was the best for such experiments .  

On 1 3th February, 1 943, i n  my consult ing rooms i n  Rio,  with the 
assistance of DRS. SOUZA CAMPOS, SOUZA LIMA, and JOIR FONTE, I 
appl ied eight larvae of Triatoma infestans i n  one Borrel tube covered 
with gauze, to the lepromatous lesion of the right th igh of a patient 
(J.  Carlos) ,  who was a young law student of Sao Paulo who came to 
me with the diagnosis  of ozaena.  In a few minutes seven of the 
l arvae fin ished their blood meal .  I smeared the i ntest inal contents of 
three of them on to a batch of tubes of Loewenstein medium.  A fter 
i ncubat ing at  37°C for 56 days one only of t he tubes showed 1 1  
s l ightly raised small yellow colonies .  These on examinat ion on 
22nd Apri l  proved to be pure acid-alcohol-fast organisms. Trans­
plants of these colon ies grew well i n  various media  and produced a 
veil and deposit i n  glycerin broth. I t  was used to make leprol in ,  wh ich 
caused a very strong react ion in  the pat ient ,  who absconded . 
' -r New experiments were done on another lepromatous case (F.  
Chagas, of white. race, aged 62,  of Ceara i n  NW Brazi l) .  From 
1 4th to 28th September, 1 943 I bred nymphs and larvae of T. 

infestans i n  my laboratory which were appl ied to various skin lesions 
of th is  pat ient .  Many of the m  sucked his blood and the ir  intest ina l  
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contents were treated by the Petroff method a nd smeared o n  
Loewenstei n  med ium in  three large series of tubes.  After i ncubation 
at 3rC for 5 1 , 53 ,  and 27 days respect ively, I obtai ned in  one tube of 
the first series of sowing, and in  two of the 2nd and one of the 
3rd series, three ident ical stra ins  of acid-alcohol-fast baci l l ary 
cu l tures.  By the Fon tes method J obtained a very beaut ifu l  prepara­
tion of granu lar baci l l i  with the c lassical morpho logy of pathogen ic 
mycobacteria .  The fact that the cu l tures were obtained from three 
feeds on th is  pat ient suggests that t hese baci l l i  were those responsib le 
for the leprosy infect ion· of that pat ient .  

This pat ient Chagas was used on 7th Jan uary, 1 944 to provide a 
demonstration of my experiments to DR .  M A LCOLM H .  SOU LE, 
Professor of Bacteriology in  the Un iversity of M ichigan ,  to whom on 
that occasion I gave a set  of my leprosy cu l tures for h i s  study.  ( Ref. 
Memorias I nst .  Osw. Cruz 40, 1 ,  1 944, 1 7-26, with colour plate) .  

The New Culture. ( Weinstei n strai n ,  1 956) .  From 1 3th Septem ber, 
1 940 a new leprosy patient was studied . He was C.  Weinstein ,  a white 
man 46 years of age, type L2 N ,  positive for baci l l i .  In 1 94 1  he 
infected his wife, and his elder son 1 0  years later. I n  1 948 he became 
La case and began Diasone t reatment .  Tn 1 953 he had three posit ive 
serologica l readings. I n  1 955  lepromin  tests were negative. During 
strong lepra reaction he was given t reatment for a short t ime with 
Liosulphone .  During the ear ly part  of 1 956 he had severe lepra 
reaction when I tried to infect Triatoma infestans from his sk in ,  and [ 
obtained good results i n  the third experiment us ing larvae and 
nymphs bred i n  t he laboratory. Sowing material from these insects I 
obtained i n  June 1 956 a t hi n  layer of creamy cu l t ure of acid-alcohol­
fast baci l l i  on  Loewenstein medium.  On 1 4th  November, 1 948 
transplants at 25°C on Loewenstein t ubes showed fair ly exuberant 
clear yel low type S culture.  New transplants were a lso kept at room 
temperat ure unti l  1 1 th May, 1 960, when the culture mutated to 
eugon ic R type, with non-chromogenic warty colon ies of pure 
alcohol-acid-fast baci l l i  producing  1 cm. e levated white pell icle i n  
5 % glycerin broth (See photos). I n  1 959 the patient a t  5 9  years of 
age was m uch i mproved by treatment with i ntravenous DDS .  

Two slides w i th  smears of th i s  c ulture were sen t  with this paper 
to London for examinat ion .  One s l ide i s  stained by ZN and the 
other Fontes. 

(A sample of the culture in  glycerin-agar was sent to Mr. Rhodes­
Jones, Senior Technologist of the East African Leprosy Research 
Centre ,  A Jupe ,  K enya.  

Reports were as fol lows : The two sl ides were seen by Dr .  S .  W. A .  
K u per o f  the Pathology Dept . o f  the Brompton H ospital who t hi n ks 
the baci l l i  seen "are morphologica l ly very l i ke diphtheroids" . )  

Pathogenicity of the Culture. After tr i turation and homogenisat ion 
o t  the vei l and the deposit of the cu l ture i n  glycerin broth, the 
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product was inoculated subcutaneously i n  two batches of m uri nes, 
one of seven white-yel low rats three months old, bred on a special  
diet i n  my laboratory, and five American black mice. On t he fift h  day 
of incubation al l  1 2  murines showed smal l  nodulat ions i n  their 
groins .  One of each lot was sacrificed for bacteriology and histo­
pathology, and i t  was found that smears of t he nodu les stained Z N  
show intra- and extracel lu lar alcohol-acid-fast baci l l i  and some 
th reads of s ix or more acid-fast granu les .  Rat materia l  was t reated 
and sowed in cu l ture, and after incubat ion at 37°C for II days the 
cu l t ure was recoveree! i n  a pure state.  Perhaps this  retrocu lture 
would be more suitable for inoculat ions .  The histopathological report 
of DR. E ITEL DUARTE stated that both lesions  were abscesses 
circumscribed by hist iocytic i nflammatory react ions .  Sect ions of t he 
sk in  stained by the Potz method showed many acid-fast baci l l i .  

After i ncubation for three weeks the  nodules of  both  murines 
regressed , and some u lcerated, t hese resu l ts  bei ng qu i te different  from 
those obtained with  other acid-fast cul tures.  The " Weinstein stra in"  
seems to be too v i ru lent .  The culture in  g lycerin bouil lon wi l l  be 
i nocu lated intra-peritonea l ly  in smal l doses. The bacteriological 
study of the cu l ture is i n  progress. I t  has been found that t he experi­
ments with Triatoma infestans are very easy, clean ,  and elegant ,  but 
i n  general the i nsect sucks few baci l l i  because its proboscis does not  
reach t he subcutaneous t issue where the leprosy baci l l i  mu l t iply 
abundantly .  

Summary 

I n  1 942 the author found two species of Triatomidae in the 
jungle of M i nas Gerais State i n  Brazi l n amely Triatoma infestans and 
Panstrongylus megistus, and a lso i n  the beds and trunks of leprosy 
patients .  These insects were infected by acid-fast baci l l i  presumably 
M. leprae. The author began in Rio City a . long series of exper iments 
with the aim of i nfect ing from lepromatous leprosy pat ients these two 
and other species, and found that Triatoma infestans was t he most 
suitable for these experiments.  In February 1 943 by applying larvae 
of the said species, bred in the laboratory on t he skin lesions of an 
active case of leprosy, the author succeeded in  obtain ing a pure 
culture of acid-fast baci l l i  w hich were pathogenic for laboratory 
animals ,  and sui table for the preparation of leprol in .  I n  September 
1 943 he applied larvae and nymphs of T. infestans which h ad been 
bred in the laboratory to lepromatous sk in  lesions of another patient 
who had j ust come from the north of Brazi l  and had not been given 
antileprosy treatment .  I n  this case the author obtained three new 
acid-fast strains and as t he stra ins  were similar and obtained t h rough 
the feeding of tbe same haematophago us insect the author concluded 
that the acid-fast bacil l i  obtained were those responsible for the 
leprosy of the patient .  
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f n  J u ne 1 956 in  the th i rd series of experiments the au thor  obtai ned 
a n other pure acid-fast strain from la rvae and nymphs of T. infestans 
which had been infected on the s k i n  les ions of a L3 case under 
severe lepra react ion . The first cu l t ure, obta ined on  Loewenstein 
med ium was s l ight ly pigmented, and smooth;and when transplanted 
to d ifferent  media and kept at room temperature (about 25°C) for 
three to four years m utated to eugonic R type, colourless i n  glycerin 
agar and s l ightly pink on Loewenstei n .  This cu l ture proved to be 
pathogenic for rats and mice, prod ucing nodular lesions  from which 
the cu l ture was easi ly recovered , and its biological properties are 
being st udied . 



FIG. I Nymphs and larvae of Triatoma illjestalls bred in the laboratories of the 
l nstituto Oswaldo Cruz. 

FIG . 2 M icrophotograph of smear of the intestinal contents of one nymph 
infected from the skin of a leprosy patien t .  x 1 ,200 : stained ZN 

FIG. 3 Smear of the original culture of acid-fast baci l l i  obtained from 
T. injestans infected from the skin of the leprosy patient Chagas . 

x 1 ,000 : Stain ZN 

FIG. 4 M icrophotograph of smear of the 2nd generat ion of the same Chagas 
culture. 

FIGS. 5 ,  6 & 7 Photos of the Weinste in culture in Lowenstein medium, glycerin 
agar, and glycerin broth ,  showing beautifu l  white veil and 
l impid fluid .  

FIG. 8 Smear of the Weinstein strain . x 1 ,000 : stain ZN 

FIG . 9 Smear of the same culture stained Fontes showing al l  the classical 
morphology of pathogenic mycobacteria. 




