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FEDERAÇÃO LATINO-AMERICANA 
DE PARASITÓLOGOS 

(FLAP)

SEGUNDO CONGRESSO LA TINO-AM ERI­
CANO DE PARASITOLOGIA 

17 a  19 de se tem bro , 1970

CIDADE DO MÉXICO

A F ederação  L a tin o -a m e ric a n a  de P a -  
rasitó logos teve seu p rim eiro  Congresso em 
S an tiag o  do Chile em 1967 sob a  P re s i­
dência  do Dr. A m ador N eghm e. Os novos 
d ire to re s  d a  F ederação  fo ram  nom eados 
n e s ta  opo rtu n id ad e:

P res id en te : Dr. F rancisco  Biagi, M éxico 
V ice-P residen tes: Dr. D avid B otero, Co­

lôm bia
Dr. Hugo L um breras, P e ru  

S ecre tário -T esou re iro : Dr. Jo rge Tay, M é­
xico.

Devido ao fa to  do Dr. B iagi e s ta r  no 
m om ento  a tu a l tra b a lh a n d o  n a  O rg an iza­
ção M undia l de Saúde, U n idade de E n fe r­
m idades P a ra s itá r ia s  em G enebra , o D r. 
D avid B otero, da F acu ld ad e  de M edicina, 
U niversidade de A ntioquia, M edellin, Co­
lôm bia, assum iu  a p residência.

O próxim o Congresso L a tin o -a m e ric an o  
n o  M éxico (17-19 de se tem bro  de 1970) r e a ­
liz a r-se -á  logo depois do segundo C ongres­
so In te rn a c io n a l de P aras ito lo g ia  em  W a­
sh in g to n  (6 a  12 de se tem bro  de 1970), p a ­
r a  fa c ilita r  a assis tên c ia  a  am bos.

T ôda a co rresp o n d ên cia  e os resum os 
dos tra b a lh o s  devem  se r d irigidos a:

Dr. Jo rge Tay
U niversidade N acional de M exico 
Escuela de M edicina 
A partado : 20372 
M exico 20, M EXICO.

III CONFERÊNCIA INTERNACIONAL 
DE TÉTANO — SÃO PAULO, 1970

S erá  rea lizad a  em  São P aulo , no período 
de 17 a  22 de agôsto de 1970, a I I I  C onfe­
rên c ia  In te rn a c io n a l de T étano , sob os 
ausp ícios d a  O rganização  M undial de S a ú ­
de, O ficina S a n itá r ia  P a n -a m e ric a n a  e 
A cadem ia de M edicina de São P au lo . A I I I  
C onferência  In te rn a c io n a l de T é tan o  te rá  
como local de reuniões as m ag n ífica s  in s ­
ta laçõ es dos L aborató rios C ario E rb a  de 
São Paulo , que co n ta  com  p e rfe ita s  in s ta ­
lações audio-v isuais, serviço de g ravação  e 
trad u ç ão  s im u ltân ea , além  de p erfe ito  se r­
viço de a r  condicionado.

D everão com parecer, a lém  das d elega­
ções oficiais d a  O rganização  M undial de 
S aúde e O ficina S a n itá r ia  P a n -a m e ric a n a , 
já  designadas, renom ados c ien tis tas  de 
cêrca  de 15 pa íses. As sessões serão  d is tr i­
b u ídas  pelos segu in tes tem as : M icrobiolo- 
gia (Prof. N ishida, do J a p ã o ) ,  Epidem iolo- 
gia (Dr. C vjetanovic, O M S ) ,  ImunilOj-ia 
(Prof. Edsall, E stados U n id o s) , P ro filax ia  
(Prof. E ckm ann , S u issa ), T erap êu tica  
(Prof. P a te l, ín d ia )  e Estandardi& ações 
(D ra. P itm a n n , E stados U nidos) .

As sessões co n s ta rão  de con fe rências sô- 
b re  os respectivos assun tos, m esas re d o n ­
das, te m as  livres e discussões ab ertas .

A C onferência  tem  com o P res id en te  de 
h o n ra  o S enho r G overnado r do E stado  e 
te rá  in te re ssa n te  p ro g ra m a  de a tiv idades 
sociais p ro g ra m ad a s  p e la  S e c re ta r ia  de T u ­
rism o do E stado  e P re fe itu ra  de São P aulo .

O P resid en te  d a  I I  C onferência  I n te r n a ­
c ional de T é tan o  é o P rof. R icardo  V erone- 
si — C aixa P ostal, 8091, São Paulo.



BEHAVIOUR OF A PERU STRAIN OF TRYPANOSOMA CRUZI IN
RHESUS MONKEYS

P.D. Marsden; A. Voller; S. K. K. Seah; C. H aw key and D . Green

T h e  course o f  in fec t ion  w i th  a Peru s tra in  o f  T. cruzi was s tuã ieã  in  
3 rhesus m onkeys .  A n  unsuccessfiá  a t t e m p t  to vaccinate  one m o n kp y  is áescribeã. 
T h a  in!\,f jpvfíi” rivf> d im n a  t}ie course of in fec t ion  in  ali 3 animais. A Ivm ^h n -  
cytosis a n d  m ü d  a n a rm ia  was no ted  in  these  acu te  in fections. Orbital oedem a  
occurreã in  ali 3 an im ais  following subcutaneous inoculation  o f  th e  in fec t ion  
dose in to  th e  eyelid.

I t  w as in  th e  blood of th e  p rim a te  
Callithrix  penicil lata  lh a t  th e  f ir s t  m a- 
m m a lia n  blood form s of Trypanosom a cru­
zi  w ere seen  (C hagas, l ) .  S ince th a t  tim e 
m onkeys h av e  been  ex p e rim en ta lly  in fec- 
ted  for a  v a rie ty  of reasons. W ood (18) 
in fec ted  a  rh esu s  m onkey w ith  a C alifor- 
n ia n  s tra in  of T. c r u z i  B o th  R o m an a  (17) 
using  S ou th  A m erican  s tra in s  an d  D avis 
(2) w ith  a  N o rth  A m erican  s tra in  have 
produced  o rb ita l oedem a in  m onkeys by 
co n ju n c tiv a l ap p lica tio n  of bug  flage lla tes . 
T orres an d  T av ares  (16), successfully  in ­
fec ted  Cebus m onkeys w ith  th re e  s tra in s  
of T. cruzi  iso la ted  frc m  acu te  cases of 
C h ag as’ disease. T hey  p o in t o u t t h a t  m o n ­
keys a re  p a r tic u la r ly  su itab le  fo r experi- 
m e n ts  of long  d u ra tio n  since th e y  su rv i- 
ve th e  ac u te  p h ase  of th e  disease. U nex- 
p la ined  T. cruzi  in fec tio n s of R hesus m o n ­
keys in  lab o ra to ries  h av e  been  n o te d  (F u l- 
to n  a n d  H arrison , 5). E xam in ing  th is  p ro - 
b lem  H oare feels th a t  such  in fec tio n s in  
In d ia n  m onkeys could  h av e  been  aeq u ir-  
ed in  th e  various an im a l houses possibly 
by bed b u g  tran sm issio n . In  w ild m onkeys 
in  S o u th  A m erica T. cruzi  in fec tio n s a re  
widely p re v a le n t (D unn  e t  a l„  4; M a- 
rinkelle , 9).

One of our in te re s is  in  s tu áy in g  th is  
in fec tion  in  p r im a te s  h a s  been  to  eva- 
lu a te  vaccine th e ra p y . M uniz e t al. (13) 
w ere unsuccessfu l in  d em o n stra tin g  a  p ro - 
tec tive  ac tion  of a  vaccine of m e rth io la te  
tre a te d  T. cruzi  c u ltu ra l fo rm s in  rh esu s 
m onkeys. W e re p o r t h e re  on two in itia l 
experim en ts using  a P e ru  s tra in  of T rypa ­
nosom a cruzi  to  in fec t rh esu s  m onkeys.

MATERIAL AND METHODS

In fe c tio n  w as induced  by inocu lation  
of a  know n n u m b er of trypanosom es from  
m ouse blood in to  th e  u p p er eyelid. T his 
site w as chosen  because th e  a n tic ip a te d  
subsequen t oedem a w ould give som e in d i- 
ca tio n  of th e  progress of th e  in fec tion . 
P a ra s ita e m ia  w as expressed  as n u m b e r of 
trypanosom es p e r  100 fields o f a  m ono- 
lay er film  of fre sh  blood, exam ined  a t  a 
m a g n ifica tio n  o f 500 tim es. H aem ato logi- 
ca l observa tions done by  s ta n d a rd  te c h n i-  
ques inc luded  haem oglobin , packed  cell 
volum e, red  cell coun t, w h ite  cell coun t 
an d  d iffe ren tia l, p la te le ts , reticu locy tes 
an d  blood se d im e n ta tio n  ra te . T he ind i- 
re c t f lu o re seen t an tib o d y  te s t w as th e  
serological te s t  em ployed in  b o th  experi-
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m e n ts  an d  th e  com plem en t f ix a tio n  te s t 
w as also done in  th e  second experim en t.

Ali 3 m onkeys h a d  th e ir  IgG  an d  IgM  
leveis es tim a ted  by che ra d ia l d iffusion  
tech n iq u e  of M ancin i e t a l. (8) u sing  H y- 
la n d  Im m unop la tes .

T hese a re  expressed  as p ercen tag e  of 
th e  n o rm al in  th e  í ir s t  ex p e rim en t an d  
as mg/lOOml, in  th e  second ex p e rim en t. 
W hen th e  m onkeys were k illed  tissues were 
fixed  in  10% form ol sa line  sectioned  an d  
s ta in e d  w ith  h aem a to x y lin  a n d  eosin (By 
Dr. D . S. R id ley). In  th e  f irs t  experim en t 
co n ju n c tiv a l d ischarge, sa liva  an d  u rine  
w ere exam ined  fo r tryD anosom es,

RESULTS

E x p e r im e n t  1.

A m ale  y ea r old rh esu s m onkey (4.6 
kilos) w as in fec ted  w ith  th e  P eru  s tra in  
of T rypanosom a cruzi  o rig ina llj iso lated  
in  Pei'u in  1963 (N ussenw eig an d  Goble 
14). T he im m ed ia te  previous h is to ry  of 
the  iso la te  w as th a t  It h a d  been b ro u g h t 
from  A m erica in  R hoãn ius  prolixus  an d  
h a d  been  passaged  5 tim es in  CFI m ice 
p rio r to  th is  experim en t. 4 m illion t r y ­
panosom es from  m ouse blood in  one m i- 
llilitre  of h ep a rin ise d  se rum  saline su spen - 
sion w ere in je c ted  in to  th e  r ig h t upper 
eyelid. T h ough  in itia lly  th e re  w as no  reac- 
tion , by th e  s ix th  day  bo th  lids of th e  
r ig h t eye w ere red, oedem atous an d  swoll- 
en . A t th is  tim e trypanosom es w ere p re - 
sen t in  th e  co n ju n c tiv a l d ischarge. O n th e  
17th day  a t  th e  h e ig h t of p a ra s ita e m ia  no 
trypanosom es could be detee ted  in  th e  
sa liva or u rin e  of th e  m onkey e ith e r  by 
d irec t ex am in a tio n , e e n tr ifu g a tio n  or cul- 
tu re .

F igure  IA shows th e  course of p a ra s i­
ta em ia  in  re la tio n  to  changes in  th e  s e ­
ru m  IgG , IgM  an d  flu o rescen t an tibody  
leveis. T he IgM  levei rose to  a m ax im um  
on th e  l l t h  day an d  rem a in ed  elevated . 
T he IgG  rose sligh tly  a t  th e  end  of th e  
ex p e rim en t. T he flu o rescen t an tibody  
levei w as slow to iise, b u t w as s till de- 
veloping w hen  th e  ar.im al w as k illed  on 
th e  34th day.

T able I shows th e  haem ato lo g ica l d a ta  
g a th e red  on th is  m onkey.

T he slow progressive fa li in  h aem o - 
globin m ig h t conceivably be re la te d  to

v en ep u n c tu re  a lth o u g h  only 5 m l of blood 
w ere w ith d raw n . T he w h ite  cell co u n t rose 
a t  th e  end  of th e  ex p e rim en t an d  th e re  
w as a very s ig n ific an t inc rease  in  th e  
p ro p o rtio n  of lym phoeytes. T h ere  w as no 
eosinophilia. W hen  th e  an im a l w as killed 
on th e  34th day  th e  r ig h t eyelids w ere 
s till red  a n d  slig th ly  swollen. A ch ron ic  
in f la m m ato ry  exsudate  a n d  le ish m an ia l 
n es ts  w ere p re se n t i r  th ese  eyelids b u t 
th e  le f t  eyelids w ere ro rm a l. M any n es ts  
of le ish m a n ia  w ere found  in  th e  r ig h t 
p a ro tid  g land  indicat.ing th e  rou te  of 
d issem ination . S can ty  le ish m a n ia  w ere 
found  in  th e  auric les of th e  h e a r t  an d  
th e  sm ooth  m uscle of th e  in te stin e . T here  
was lym phocytic  in f ilira tio n  of ali these  
o rgans an d  of th e  ske le ta l m uscle. T he 
liver show ed f a 11 y d egenera tion . No 
le ish m a n ia  w ere found  in  b ra in  biopsies. 
p a ro tid  g land , spleen, lung , te s tis  or 
b ladder. A t th e  tim e of d e a th  th e  p a r a ­
s itae m ia  w as su b p a te n t an d  th is  an im ai 
would probably  have gone on  to  develop 
a ch ron ic  in fec tion .

E xp e r im en t  2.

O ur ex p e rim en t w as p a r tly  in v a lita te d  
because m onkey N um ber 25 w h  i c h  we 
a tte m p te d  to  vacc ina te  developed tu b e r-  
culosis of th e  lungs w hich  w as confirm ed 
as post m ortem . D r H enry  S eneca of 
C olum bia U niversity , New York, k indly  
supplied  us w ith  som e freeze d ried  e x tra c t 
of c u ltu ra l T. cruzi of th e  T u lah u en  s tra in  
p rep a re d  as d esc r ib e l in  th is  p ap e r (Se- 
neca  an d  Peer, 15). We gave th e  m onkey 
3 in o cu la tio n  w ith o u t a d ju v a n t p rio r  to  
in fec tio n  a t  33 days (26 m g in tra p e r ito -  
n ea lly ), a t  30 days (40 m g in tra p e r ito -  
nea lly ) an d  a t  13 days (40 m g su b cu ta - 
neously ). No a d ju v a n t w as used an d  a 
s lig h t rise in  IgG  levsl w as no ted  during  
th is  schedule an d  th e  com plem ent f ix a ­
tio n  te s t becam e positive in  low titre . 
M onkey N um ber 26 was g iven  no vacci- 
n a tio n  an d  used as con tro l sa line  only 
being  in fec ted .

S ince b o th  th ese  m ale rh esu s  m o n ­
keys w ere h a lf  th e  w eight of o u r p re ­
vious m onkey (2.3 kilos) we gave thern  
h a lf  th e  dose of trypanosom es (2 m illion) 
iso la ted  from  m ouse olood a f te r  77 p re ­
vious passages in  CFI m ice by in o c u la ­
tio n  in to  th e  le f t  upoer eyelid. By 6 days
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TABLE I

D ays in  re la tio n  to  in fec tio n  . . . . . . . .  -  1 +  2 +  24 +  27 -f 34
H aem oglobin % ...................................... ......... 10.8 9 2 8 9 8 6 8 2
Packed cell volum e .............................. . . . . . j 37 34 30 29 30
Red cell co u n t in  m illicns ............... ........ 1 4.65 3 63 3 66 3 4 3 92
W hite cell co u n t x 10 '< ..................... . . . . ! 11.54 12 36 10 36 13 48 14 28
% n e u t r o p h i l s .......................................... ........  57 61 5 18 5 17 5 16 5
% ly m p h o c y te s ........................................ ........  34.5 29 0 74 72 5 78 5
R eticulocytes ............................................ ........  6 2 8 2 4 2 4 1 4
P la te le ts  x 10:i ........................................ . . . .  ! 233 357 276 231 229

bo th  m onkeys h a d  o rb ita l oedem a of th e  
íe ft eye. T he n o n -v ac c in a ted  m onkey is 
illu s tra te d  a t  9 days (F igure 1) an d  20 
days (F igure 2). T rypanosom es w ere found  
in  th e  co n ju n c tiv a l d ischarge from  bo th  
an im ais. As can  be seen in  th e  second 
ph o to g rap h  th e  lesions w en t on to  u lce- 
ra te . T he course of p a ra s ita em ia , h aem o - 
globin, IgG  an d  IgM  leveis a n d  serolo- 
gical an tibody  ti tre s  a re  given in  T able
2. T he haem oglobin  an d  PCV aga in  fell 
a lth o u g h  in  th e  case of th e  tubercu lous 
m onkey (N.° 25) i t  is of little  sign ificance. 
W hile IgG  leveis re raa in ed  s ta tic , aga in  
in b o th  m onkeys IgM  leveis rose. B o th  
fluo rescen t an tib o d y  U tres and  com ple­
m e n t fix ing  an tibody  t i t re  show ed a Pro­
gressive rise w ith  th e  passage of tim e. 
O ur v acc in a tio n  schedule did n o t ap p e ar 
to  in flu en ce  th e  course of th e  disease. 
B o th  an im ais  w ere killed on th e  29th day. 
T he le f t  eyelids of bo th  m onkeys show ed 
le ish m an ia l n es ts  and  a  chronic in fla -  
m m ato ry  cell in f il tra te  of m ain ly  lym pho- 
cytes. S im ilar lym phocytic  in f iltra tio n  w as 
p re se n t in  th e  au ric u ia r  m uscle an d  ske- 
le ta l m uscle b u t no  ie ish m a n ia  w ere seen.

DISCUSSION

T h e P eru  s tra in  of T rypanosom a cruzi 
induces a n o n - fa ta l  acu te  in fec tio n  in  
rh esu s m onkeys since a  decline in  p a r a ­
sitaem ia  is n o te d  even in  these  sh o r t te rm  
experim en ts. T h e  re la tive ly  m ild tissue 
reac tio n s an d  absence ot le ish m a n ia  o th e r 
th a n  a t  th e  site  of inocu la tion  is in  
keep ing  w ith  th is  observation . A sim ilar 
p e rs is ten t m u ltip lica tio n  a t  th e  site  of 
inocu la tion  h a s  been no ted  in  B eagle dogs 
(M arsden  an d  H agstrom , 10). O rb ita l 
oedem a developed in  ali 3 m onkeys w ith

t U i .  l — O r b i t a l  o e d e m a  i n  m o n k e y  26 a t  9 d a y s

Fig. 2 Orbital oedema with ulceration in monkey 
26 a t 20 days.

th is  s tra in  an d  w as u se íu l in  assessing  th e  
progress of th e  in fec tion . S ueh  a rea c tio n  
was ra re  in  B eagle dogs inocu la ted  in  a 
sim ila r m an n er.

T he m ark ed  lym phocytosis n o ted  in  th e  
f irs t ex p erim en t is a  fe a tu re  of h u m a n  
acu te  in fec tions (Dias, 3 ). A fa li in  h a e ­
m oglobin an d  PCV w as n o te d  in  ali 3



Table 2

ASSEMBLED DATA OF EX PERIM EN T 2

D ays before 
a n d  a f te r  
in fec tion  

P a ra s ita e -  
m ia/100

— 33 — 12 0 6 13 20 29

HP fields 
w et film . 

Hb 
PCV 
IgG  
IgM 
FAT 
CFT

11.3
40
1820
220
neg.
neg.

S .8 
34.5 
2360 
176 
neg. 
1/10

2660
158
neg.
1/20

1
8.8
32.5
1930
220
neg.
1/20

18
7.7
22.7 
1820 
328 
1/160 
1/640

7
6.5
26.6
1440
472
1/160
1/1280

0
7.4
31
1300
560
1/160
1/2560

M onkey 25 
vacc in a ted

P a ra s ita e -  
m ia/100 
HP fields 
w et film . 

Hb 11.3 11.3
li'
11.3

...................

14
8.5

4
4.2

2
7.8

PCV 38 39 — 36.6 30 27.7 27.7 M onkey 26
IgG 1160 1160 1300 1100 1100 940 1300 con tro l
IgM 176 100 112 126 452 328 344
FAT — — — — 1/160 1/640 1/640
CFT 1/40 1/640 1/1280 1/1280
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M A L E  R H E S U S  M O N K E Y  1 Y E AR  O L D  W E I G H I N G  4 K I L O S  I N F E C T E D  

W I T H  4 M I L L I O N  M O U S E  B L O O D  T R Y P A N O S O M E S  I N  

S A L  1 N E I N  R I G H T  U P P E R  C A N T H U S

'-.^mber of %
M-asUes/ FAT of normal

Da y s  a f t e r  i n o c u l a t i o n
Experiment 1

Fig. IA

m onkeys d u rin g  th e  course of th e  infec- 
tio n  b u t th is  m ay De associa ted  w ith  ve- 
n ep u n c tu re . I f  th e re  is a  tru e  anaem ia , 
from  ou r d a ta  it  ap p e a rs  to  be norm ocy- 
tic  no rm ochrom ic an aem ia . T h e  re ticu lo - 
cy te c o u n t does n o t sug?;est ac tive  h aem o - 
lysis.

B o th  th e  flu o rescen t an tibody  te s t  an d  
th e  com plem ent fix a tio n  te s t show ed r i-  
sing  titre s  w ith  th e  course of th e  in fec- 
tion . I t  is no tew o rth y  th a t  a  positive CFT 
w as observed in  th e  v acc in a ted  an im al 
before cha llenge w ith  liv ing  organism s. 
V accina tion  w as n o t successfu l b u t th e

type of schedu le  can  be m odified a n d  we 
w ere u sing  a n  extro.ct derived fro m  a 
d if fe re n t s tra in . C u r re r t  ex p e rim en ts  a re  
in  p rogress a n d  designed  to  explore th e  use 
of a d ju v a n ts  w ith  a  vaccine of freeze 
d ried  c u ltu ra l fo rm s of th is  P e ru  s tra in  
an d  m ake s im ila r im m unological observa- 
tio n s  on  long  te rm  ín fec tio n s in  rh esu s 
m onkeys. P e rh a p s  th e  m ost in te re s tin g  
f in d in g  w as th e  consc.in t observa tio n  of a  
Progressive rise  in  th e  IgM  levei w hile the  
IgG  levei show ed h tí le  change. S im ilar 
eleva tion  of th e  IgM leveis h a s  been  no- 
ted  in  T rypanosom a  brucei  in fec tio n s of
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m onkeys (M atte rn  e t ai., 11), an d  is such  
a  m ark ed  fe a tu re  of h u m a n  in fec tions as 
to  be of d iagnostic  vaJue (M atte rn  e t al,

12). I t  is im p o r ta n t to  asce rta in  w h e th e r  
a  s im ila r phenom enon  occurs in  h u m a n  
T. cruzi in fec tions.
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