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THE AVIRULENCE OF THE CULTIVATED PF STRAIN OF TRYPANO- 
SOMA CRUZI. VI — THE EFFECT OF ANTILYMPHOCYTIC SERUM

IN DOGS.

Humberto Menezes *

The use of an tilym phocytic  serum  (ALS) in  dogs suppressed the  im m une  
response o f a vacclnateá and sim ultaneously ALS trea ted anim al, increased the  
in fec tiv ity  of a viru len t strain and did not in duce a typical infectian-disease in 
3 dogs receiving th e  serum  and th e  avirulent PF  strain.

INTRODU CTION

T he antilym phocytic serum  (ALS) in  
the only substance th a t  really can  be con- 
sidered as an  im m unosupressive agen t (Me
da w ar12). The im pairm ent of the  im m une 
response in  anim ais trea ted  w ith  ALS and  
infected w ith P. berghei and  T. rhodesiense 
(W alker22) , T. brucei an d  T. congolense 
(Luckins11), BCG anã Leishm ania enriettii 
(Bryceson e t al.5) have been already res- 
cribed. 1

The enhancem ent of experim ental try -  
panosomiasis cruzi in  anim ais, w ith im m u
nosupressive drugs w as dem onstrated  by 
T hierm an e t al.20, Cam argo e t als.e, K um ar 
e t ais.9 B rener e t al.3 and  Menezes17.

Aiming to  confirm  th e  avirulence of the  
T. cruzi long te rm  cultivated Y  s tra in , th a t  
we designated PF s tra in , we depressed the 
im m une response of mice w ith  Predniso- 
lone (Menezes15!16) and  antiproliferative 
agents (Menezes17). _

In  a previous paper we have dem onstra
ted th e  im m unogenic activity  of th e  PF

s tra in  to  dogs (Menezes13) and  we intend 
to stablish  now th a t  the aforesaid aviru
lence is also p resen t in  dogs subm itted to  a 
powerfull im m unosuppressive agent-the 
A IS .

MATERIAL AND METHODS

A — Vaccines. — The liquid phase of 
th ree tubes w ith  15 days old culture of the 
PF s tra in , in  Packcíhanian medium, was 
centrifuged an d  th e  sedim ent washed seve- 
ra l tim es in  saline solution. The final sus- 
pension h ad  alm ost 108 parasites per ml, 
w ith 85% of mobile form s and about 3% 
of trypom astigotes. A nother vaccine was 
prepared by a sim ilar m anner, having a l
m ost 70% of mobile flagellates and a con- 
cen tra tion  of 2,9xl06 parasites per ml w ith 
m ore or less 3% of trypom a tigotes. Both 
suspension were used im m ediatly a fte r pre- 
para tio n  and will be designated as vaccine.

B — Anim ais. — Pive litte r-m ate  puppies 
of a  common mixed race were employed in 
th is experim ent an d  belonged to  the  group
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nam ed Fr 59A. The age of th e  anim ais, a t  
the begining of the  experience was 4 m onths 
and  the  m ean  body w eight 4,0 kg.

The dog F r  59-2 perta ined  to  an o th er 
group and  was m an ths old, w eighting 0,95 
kg a t  th e  s ta r t  of th e  experim ent.

C — A ntilym phocytic serum  (ALS) — 
The serum  was prepared following th e  te - 
chnique described by Abaza e t ais.1, from  
thoracic duct lymphocytes of dogs, in jec t- 
ed in  horse. The ALS was a purifiel glo- 
bulin w ith the  leuco-aglutination tite r  of 
1/512.

Ali the  exam inations done in  th e  an i
mais, prevlously a n d /o r during th e  experi
m ent, are shown in  Tables.

The dogs subm ited to  th e  ALS tre a t-  
m ent received, every tw o days, an  in tra -  
m uscular injection  of 200.000 IU of Penicil- 
lin-Procaine. **.

The viru len t infectio.ns were done by 
in traperitoneal injections of blood form s of 
the  v iru lm t Y  s tra in , obtained from  mice 
a t  the  8th day of infection.

Gross and  histological exam ination  was 
perform ed on several organs of ali th e  a n i
mais.

RESULTS AND COMMENTS

I t  can  be concluded from  th e  observa- 
tion of the  G raph  I  and  Tables 1-3 th a t  the 
dogs vaccinated w ith the  PF  s tra in  of th e  
Trypanosoma cruzi had  n e ither positive pa- 
rasitoscopy nor m ortality  during th e  nine 
m onths dura tion  of the  experim ent.

From  th e  3 vaccinated an d  ALS trea ted  
dogs, the  firs t presented ali (except one) 
serological and  parasitological tests nega- 
tive (Table 1). The an im al h a d  no in fla  - 
m atory in filtra tion  in  th e  m yocardium  (Fig.
1), bu t h ad  microabcess in  th e  liver (Fig.
2), lesion surely no t re la ted  to  Trypanosoma  
cruzi infection.

The second dog h as  shown 3 positive 
blood cultures, being th e  la s t 3 negative. 
Two blood inoculations in  m ice were posi
tive too, b u t th e  la s t 4 were negative. Ali 
the  xenodiagnosis (10) gave negative re - 
sults. The CFT (G uerreiro & M achado test) 
became positive since th e  firs t positive h e- 
moculture and remained as such tíU the 
end of the  experim ent (Table 2).

In  the  liver, an  in filtra tio n  of the  tria ls  
by neutrophiles seem s due to  a n  ascendent 
pyogenic infection.

No parasites could be detected in  th e  se
veral histologic sections exam ined (Fig. 9 
& 12) .

The th ird  vaccinated dog h ad  only 1 
positive blood cu lture out of 9, an d  th e  la s t 
3 were negative. The CFT, w ith  th e  sam e 
blood sample, gave discordant results in 
2 d ifferen t laboratories (Table 3). The other 
parasitological tests  were negative an d  th e  
ECG presented no  abnorm alities.

No m acroscopic a ltera tions were seen. 
The histophatological exam ination dem ons- 
tra te d  the  presence of granulom atous le- 
sions in  the  m yocardium  (Figs. 5-6) and  in 
the  liver (F.gs. 3-4). The lesions were sim i
la r in  both  organs and  composed of hi&tio- 
cytes envolved by eosinophiles and lym pho
cytes. An outline of g ian t cell appeared in 
th e  cardiac lesion (Fig. 6). No parasites 
were seen and  we never found a such lesion 
in  A m erican trypanosom isis. I t  was caused, 
probably, by an o th er p arasite  (granulom a 
fo rm in g ), stim ulated  by th e  im m unesup- 
pression.

A fter a h igh dose of a  p o ten t ALS and 
sim ultaneous vaccination w ith  a  live aviru- 
len t s tra in  of T. cruzi, ali the  3 dogs rem ain- 
ed alive w ith  norm al ECG. In  spite of the  
tran s ien t positive blood cultures and  blood 
inoculations in  two dogs and  th e  persisten t 
positive CFT in  one of them  and  oscilating 
in  ano ther, the  resu lt of th e  experim ent 
m ust be considered as very good, since we 
know from  th e  lite ra tu re  th a t  th e  sim u lta
neous use of live (v iru lent or low virulent) 
parasites and  im m unosupressive agents in - 
duces h igh  parasitem ia, severe dam age and 
frequently  th e  d ea th  of th e  experim ental 
anim ais (Cam argo e t als.G; Menezes17; Bry- 
ceson et al.5; W alker22; T h ierm an  e t al.20 
and  Vilches e t al.21).

T he aggravating role of th e  ALS could 
be observed w ith  th e  an im al F r 59A-4 (T a
ble 4, G raph  I, Fig. 10).

Very in teresting  was th e  case of th e  dog 
F r 59-2 (Table 6) vaccinated and  sim ulta- 
neously trea ted  w ith  ALS.

As expected, th e  im m une response of 
th is  an im al was blocked and  when, 30 days 
later, h e  was challenged, became in tected  
and  died of an  acute trypanosom iasis, w ith
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nam ed Fr 59A. The age of th e  anim ais, a t 
the begining of the  experience was 4 monfchs 
and  the  m ean  body w eight 4,0 kg.

The dog F r  59-2 perta ined  to  an o th er 
group and  was m an ths old, w eighting 0,95 
kg a t  the  s ta r t  of th e  experlm ent.

C — A ntilym phocytic serum  (ALS) — 
The serum  was prepared following th e  te - 
chnique described by Abaza e t ais.1, from  
thoracic duct lymphocytes of dogs, in jec t- 
ed in  horse. The ALS was a purifiel glo- 
bulin w ith the  leuco-aglutination  tite r  of 
1/512.

Ali th e  exam inations done in  the  an i
mais, previously a n d /o r during th e  experi- 
m ent, are shown in  Tables.

The dogs subm ited to  th e  ALS tre a t-  
m ent received, every tw o days, an  in tra -  
m uscular in jection of 200.000 IU of Penicil- 
lin-Procaine. **.

The viru lent infections were done by 
in traperitoneal injections of blood form s of 
the  v iru lent V stra in , obtained from  mice 
a t  the  8th day of infection.

Gross and  histological exam ination  was 
perform ed on several organs of ali th e  a n i
mais.

RESULTS AND COMMENTS

I t  can  be concluded from  th e  observa- 
tion of the  G raph  I  and  Tables 1-3 th a t  the 
dogs vaccinated w ith  th e  PF  s tra in  of th e  
Trypanosoma cruzi had  n e ither positive pa- 
rasitoscopy nor m ortality  during th e  nine 
m onths du ra tion  of th e  experim ent.

From  th e  3 vaccinated an d  ALS trea ted  
dogs, the  firs t presented ali (except one) 
serological and  parasitological tests nega- 
tive (Table 1). The an im al 'had no in fla- 
m atory in filtra tion  in  th e  m yocardium  (Fig.
1), bu t h ad  microabcess in  th e  liver (Fig.
2), lesion surely n o t re la ted  to  Trypanosom a  
cruzi infection.

The second dog h as  shown 3 positive 
blood cultures, being th e  la s t 3 negative. 
Two blood inoculations in  m ice were posi
tive too, b u t th e  la s t 4 were negative. Ali 
the xenodiagnosis (10) gave negative re- 
sults. The CFT (G uerreiro &  M achado test) 
became positive since th e  firs t positive h e- 
m oculture and  rem ained as such till the  
end of the  experim ent (Table 2).

In  the  liver, an  in filtra tio n  of the  tria ls  
by neutrophiles seem s due to  a n  ascendent 
pyogenic infection.

No parasites could be detected in  th e  se
veral histologic sections exam ined (Fig. 9 
& 12).

The th ird  vaccinated dog h ad  only 1 
positive blood cu lture ou t of 9, an d  th e  last 
3 were negative. The *CFT, w ith  th e  sam e 
blood sample, gave d iscordant results in 
2 d iffe ren t laboratories (Table 3). The other 
parasitological tests  were negative and  the  
ECG presented no  abnorm alities.

No m acroscopic a ltera tions were seen. 
The histophatological exam ination dem ons- 
tra ted  the  presence of granulom atous le- 
sions in  the  m yocardium  (Figs. 5-6) and  in 
the  liver (F.gs. 3-4). The lesions were sim i
la r in  both  organs and  composed of histio- 
cytes envolved by eosinophiles and lym pho
cytes. An outline of g ian t cell appeared in  
th e  cardiac lesion (Fig. 6). No parasites 
were seen and  we never found a such lesion 
in  A m erican trypanosom isis. I t  was caused, 
probably, by an o th er p arasite  (granulom a 
fo rm in g ), stim ulated  by th e  im m unesup- 
pression.

A fter a h igh dose of a  p o ten t ALS and 
sim ultaneous vaccination w ith  a  live aviru- 
len t stra in  of T. cruzi, ali the  3 dogs rem ain
ed alive w ith  norm al ECG. In  spite of the 
tran s ien t positive blood cultures and  blood 
inoculations in  two dogs and  th e  persisten t 
positive CFT in  one of them  an d  oscilating 
in  ano ther, the  resu lt of th e  experim ent 
m ust be considered as very good, since we 
know from  th e  lite ra tu re  th a t  the  sim u lta
neous use of live (v iru lent or low virulent) 
parasites and  im m unosupressive agents in - 
duces h igh  parasitem ia, severe dam age and 
frequently  th e  d ea th  of th e  experim ental 
anim ais (Cam argo e t als.°; Menezes17; Bry- 
ceson e t al.5; W alker22; T h ierm an  e t al.'-'° 
and  Vilches e t al.21).

T he aggravating role of th e  ALS could 
be observed w ith th e  an im al F r 59A-4 (T a
ble 4, G raph  I, Fig. 10).

Very in teresting  was th e  case of th e  dog 
F r 59-2 (Table 6) vaccinated  and  sim ulta- 
neously trea ted  w ith  ALS.

As expected, th e  im m une response of 
th is  an im al was blocked and  when, 30 days 
la ter, h e  was challenged, becam e infected 
an d  died of an  acute trypanosom iasis, w ith
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DAYS AFTER INFECTION OR VACCINATION

the  ECG presenting  AV bloek (Table 6), 
pseudo-cysts and  in flam atory  reaction  in 
the  bundle of His (Fig. 11) and  positive 
parasitem ia  (Table 6).

The activity of the  ALS was detected by 
th e  enhancem en t of th e  Y infection  and  
also by th e  histologic a ltera tions observed 
in  th e  lym phoid organs of the  trea ted  dogs 
(Figs. 7-8) . T he h igh  absolute counting of 
lym phocytes in  ALS trea ted  anim ais does 
no t m ean  weakness in  tíhe activity  of the  
serum, since i t  is well know n th a t  no close 
correlation  exists between th e  num ber of 
lymphocytes, in  th e  peripheral blood, and  
th e  im m unosuppressive effect of th a t  agent 
(D enm an e t ais.7; Levey e t al.10 and  Argyris 
e t al. 2) . In  the  lym phoyd tissue of the 
ALS tre a te d  an im ais alm ost ali th e  sm all 
lym phocytes were substitu ted  by large pro- 
liferative cells (Fig. 8 ), as seen by Iw asakl 
e t  ais.8 an d  W oodruff e t al.23.

To those in terested  in  th e  m echanism  
of action  of th e  ALS we recom end a  review 
of M itchison.18.

I t  seems th a t, in  the  presen t experiment, 
blood culture was the  best technique for 
the  detection of T. cruzi in  the  blood stream , 
surpassing the  blood inoculation and  the 
xenodiagnosis.

CONCLUSIONS

Antilymphocytic serum  was able to  en- 
.hances a v iru len t T. cruzi infection in dogs 
th a t  died 21 days a fte r  th e  infection, but 
was unable to  prom ote evident infection- 
disease in  anim ais in jected w ith a live a vi- 
ru len t s tra in  (PF) of th e  sam e parasite  and 
killed nine m onths la ter.

A nim ai in jected  w ith  th e  aviru lent PF 
s tra in  an d  sim ultaneously trea ted  w ith ALS 
does no t develop im m unity against a fur- 
th e r  v iru len t infection, dying from  an  acute 
trypanosom iasis.
I
Acknowleãgm ents — Several people helped 

me in  doing th is  work.
To ali of them  m y deepest appreciation.



256 Rev. Soe. Bras. Med. Trop. Vol. VIII — N* 5

RESUMO

Soro antilinfocitário ALS anti-cão  m ostrou-se capaz de agravar u m a  in 
fecção produzida pela cepa viru len ta  Y  do  Trypanosom a cruzi (G raph I, Table 4).

Cães vacinados com a cepa avirulenta  PF  não dem onstraram , 9 m eses após 
o início da experiência, qualquer sinal de infecção-doença, apesar das a ltas  
doses de soro recebidas (G raph I, Tables 1-3).

O soro é u m  poderoso im unosupressor capaz de im pedir o desenvolvim ento  
de defesas im unitárias em  um  anim al in jetado  com a cepa  PF  e sim ultaneam ente  
tratado com o m esm o (Table 6).
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1 — N o rm a l m y c c a rd iu m . A n im a l F r  59A-1 (V ac cin e+ A L S ) . O rlg . 25X
2 — H e p a tic  m ic ro a b c es s  in  t h e  dog  F r  59A -Í (V a c c in e -f ALS) . O rig . 25X
3 — G ra n u lo m a to u s  le s io n  in  a  p o r ta l  t r i a l .  A n im a l F r  59A-3 (V accine-t-A LS) . O r ig . 25X
4 —■ Id e m . O rig . 64X

5 — G ra n u lo m a to u s  le s io n  in  th e  m y o c a rd iu m . D cg F r  59A-3 (V a c c in e -fA L S ). O rlg . 25X
6 — Id e m . O rig . 64X



7 — L y ra p h n o d e  o f a n  ALS t r e a te d  dog  ( F r  59A-4) s h o w in g  th e  s c a rc ity  o f ly m p h o c y te s  in  th e
s in u s e s .  O rig . 25X

8 —■ L y m p h n o d e  s in u s  o f  t h e  s a m e  a n im a l  w ith  la rg e  ly m p h o id  ce lls . O rig . 160X
9 — V ery  sm a ll in f la m a to ry  in f i l t r a t io n ,  w i th o u t  p a ra s ite s ,  in  t h e  m u s c u la r  la y e rs  o f  th e

o e so p h a g u s  o f t h e  dog  F r  59A-2 (V accin e+ A L S ) . O rig . 25X
10 — M io ca rd iu m  o f th e  do g  F r  59A-4 in fe c te d  w ith  t h e  v i r u le n t  Y  s t r a in  a n d  t r e a te d  w ith  ALS.

A lm o st a l i  t h e  m y o fib e rs  h a v e  p seudo-cystf»  (->*). N o in f la m a to ry  in f i l t r a t i o n .  O rig . 25X
11 — M y o ca rd iu m  (IV S ) o f th e  a n im a l  F r  59-2 (V a c c in e + A L S + In fe c tio n )  S h o w in g  p s e u d o -c y s ts

a n d  in f la m a t io n  a t  t h e  leve i o f th e  H is  b u n d le .  O rig . 25X
12 — S c a n t  in f la m a to ry  r e a c t4o n  in  t h e  a u r ic u la r  e p ic a rd iu m  o f t h e  dog  F r  59A-2 (V acci

n e + A L S ) . O rig . 2CX



TABLE 1

Dog FR5 9A-1 vaccinated and treated with ALS.

Day
Body

wt
kg

Lymph.
m m 3

VAC. 
1 ml.

ALS.
ml. ECG

*
Xeno

* *
Hemoc. G

A

* * *
M
B

* * * * 
Inoc.

* # * * *
P arasit. Obs.

0 3,0 3.382 — __
1 4,0 2.354 4,0
2 3,8 2.354
3 3,8 ! 3,8
4 4,0 1.443 IO8
5 3,8 | 3,8
7 3,9 3,9
8 3.570
9 4,7 4,7 — —

11 4,7 3.132 4,7 N — ■--
13 4,7 4,7
14 980 4,7
15 4,7 2,4
17 5,3 2,4
19 5,4 2,7 — --- —
21 5,4 2,7 N
23 2,7 — — —
24 2.400 *
25 5,4 2,7 —
27 5,4 2,7 —
29 5,4 2,7 — —
30 2.884
31 6,0 3,0
33 6,0 3,0 N — --- — ■— — —
35 6,5 3.300 N — --- — ■— — —
63 9,0 N •— --- — — — —
93 12,0 N — --- — — — —

123 14,0 N — ■-- — — —
153 17,0 N — — — — — —
183 16,0 N — --- — — — — Killed
243 — —
273 20,0

t h
* 5 n y m p h e s  R . p ro lix u s ,  5 In s ta r ,  e ac h  te s t .

** 3 tu b e s  W arre n  m e d iu m , e a c h  te s t .
*** G u e r re iro  «Sc M ac h a d o  (C F T ) —  Q u a n t i ta t iv e  te s t  (W a ld sw o rth , M a ltn e r  &  M a l tn e r ) .  A a n d  B d lf . lab s. — P o s it iv e  >  1,9. 

**** 5 m ic e  10 g, e a c h  te s t .
*  *  *  *  P a r a s i t e s  p e r i p b e r a l  b l o o d .  S t r o u f s  t e c h n i q u e  ( 1 9 ) .



0
1
2
3
4
5
7
8
9

11
13
14
15
17
19
21
23
24
25
27
29
30
31
33
35
63
93

123
153
183
243
273

* 5
* 3
■* e
* 5

TABLE 2

Dog FR5 9A-2 vaccinated and treated with ALS.

Lymph. 
1 m m 3

3.990

2.436

1.414

1.220

1.110

1.134

1.848

2.618

1.526

VAC. 
1 ml.

ALS.
ml. ECG

*
Xeno

* *
Hemoc.

* * *
G & M 
A B

* • * *
Inoc.

3,5
N — — —

108
3.3

3.4
3.4

3,8
N3,b

3,8

1.9
1.9 
2,2 
2,2, 
2,2

N —
—

— —

2,2
2,2
2,2

2.4
2.5

N
N
N
N
N
N
N

—
1 + 

+ 
+ 

1 
1 

1
>  2,0 
>  2,8 
>  2,8 
>  2,8 
>  2,2
>  3,0
>  3,0

>  3,0
>  3,0
>  3,0
>  3.0
>  2,7
>  2,5
>  3,0

i
i

i
i

+
+

i

t h
yro lixus, 5 i n s ta r ,  e ac h  te s t .  

m e d iu m , e a c h  te s t .
[achado  (C F T ) —  Q u a n t l ta t lv e  t e s t  (W a ld sw o rth , M a ltn e r  &  M a l tn e r ) .  A —  B d if . lab s. P o s itiv e  >  1,9. 
tch  te s t .
le r a l  b lo o d . S t r o u t ’s  te c h n iq u e  (19 ).



0
1
3
2
4
5
7
8
9

11
13
14
15
17
19
21
23
24
25
27
29
30
31
33
35
63
93

123
153
183
243
273

* 5
** 3
* G

'* 5'* P>

TABLE 3

Dog FR5 9A-3 vaccinated and treated with ALS.

ALS.
ml. ECG

*
Xeno

* *
Hemoc.

♦ * *
G & M 
A B

* * * *
Inoc.

N r _ — —

3,7

3,7

3,9
3,7

4,0 — — —
4,0 N -- —
4,0

2,0
2,0
2,0 -- — — — —
2,2 N --
2,2

2,3
2,2
2,2

2,4 1,5 __ _
2,5 N _ _ — —

N _ _ — > 3 ,0 —
N _ — >  2,5 >  % 3 —
N --- *r > 3 ,0 >  3,0
N -- — — 1,9 —
N -- — — —

--- — 1,6 —
1,9 > 3 ,0

ita r. e ac h  te s t .  
te s t .

— Q u a n t i ta t iv e  t e s t  (W a ld sw o rth , M a ltn e r  &  M a l tn e r ) .  A — B d if . la b s . P o s itiv e  >  1,9. 

■Qut’s te c h n iq u e  (1 9 ) .



TABLE 4

Dog FR5 9A-4 infected with the virulent Y strain and treated with ALS.

Day
Body

wt
kg

Lympho-
cytes
m m 3

INFEC.
P/g
bw

ALS.
ml. ECG

*
Xeno

* *
Hemoc.

* * *
G & M 
A B

* * * * 
Inoc.

*****
Parasit. Obs.

0 3,7 2.430 N
1 5,0 5,0
2 1.488
3 4,8 4,8
4 5,0 1.008 4.000
5 5,0 5,0
7 5,1 2.700 5,1
9 5,5 5,5

11 5,7 534 5,7 N — + — — + _
12 70p/5mm3
13 5,7 5,7 175p/5mm3
14 2.492 105p/5mm3
15 5,7 2,9 420p/5mm3
16 5,7 2450p/5mm3
17 5,7 2,9 3955p/5mm3
18 6,2 4025p/5mm3
19 6,4 3,2 4375p/5mm3
20 ; 7700p/5mm3
21 6,4 3,2 N — 2,5 3675p/5mm3
22 2890p/5mm3
23 6,4 3,2 3870p/5mm3
24 5.600 2940p/5mm3
25 6,5 3,3 j 4025p/5mm3
26 6,4 DIED

t h
* 5 n y m p h e s  R . p ro lix u s ,  5 in s ta r ,  e a c h  te s t .

★ * 3 tub& s W ârrc n  m G diun i e a c h  te s t  
*** G u e r re iro  &  M ach ad o  (C F T ) —  Q u a n t i ta t iv e  t e s t  (W a ld sw o r th , M a ltn e r  &  M a l tn e r ) .  A a n d  B  d l í .  la b s . —  P o s itiv e  >  1,9. 

**** 5 m ic e  10 g, e a c h  te s t .
***** P a ra s i te s  c o u n t in g :  P izz i & B re n e r  T e c h n iq u e  (4 ).



TABLE 5

Dog FR5 9A-5 infected with the virulent Y strain

Day
Body

w t
kg

Infec.
p/gBW ECG

*
X eno

* *
Hemoc.

* * *
G & M 
A B

#* * * 
Inoculation

$ * $ sjt sj«
Parasitem ia Obs.

0 2,6 N I _
1 4,0 4.000
3 3,9
4 4,0 !
7 3,9 N + + — — —
8 i 105p/5mm3
9 j 140p/5mmA-

10
4,0

140p/5mm3
11 280p/5mm3
12 1225p/5mm3
13

4,1
1155p/5mm3

14 980p/5mm3
15 I 1505p/5mm3
16 2590p/5mm3
17 Ab — 2,7 : 945p/5mm3
18 1 525p/5mm3
19 j 2540p/5mm3
20 1190p/5mm3
21 4,3 í

í !
DIED

th
* 5 n y m p h e s  R . p r o lix u s ,  5 in s ta r ,  e ac h  te s t .

** 3 tu b e s  W a rre n  m é d iu m , e a c h  te s t .
*** G u e rre iro  &  M a c h a d o  (C F T ) —  Q u a n t i ta t iv e  t e s t  (W a ld sw o rth , M a ltn e r  & M a l tn e r ) .  A — B d if. la b s . P o s itiv e  1,9. 

**** 5 m ic e  lOg, e a c h  te s t .
***** P a ra s ite s  c o u n t in g :  P iz z i &  B re n e r  T e c h n iq u e  (4 ) .

A b  —  T  w av e  in v e rs io n  (Ve) .



Dog FR59 — 2 vaccinated, trea ted  w ith ALS and infected w ith v iru lent Y stra in .

TABLE 6

Day
Body

wt
kg

Lympho-
cytes
m m 3

VAC.
INF.

ALS.
ml. ECG

*
Xeno

* *
Hemoc.

* * *
G & M 
A B

# * * * 
Inoc.

* * * * * 
P arasit. Obs.

0 0,80 2.767 _
1 0,95 1,0
2 2.784 0,5
3 1,5 814 1,5
4 2.992 1,2
5 1,2.
6 1.512 VAC (A)
7 1,5 2.716 2,0
8 1,3 3.060 2,0
9 1.690 2,0 • I _

10 2.070 2,0 i
11 3.520 2,0 | _
12, 2.538 2,0 __
13 1.770 2,0 __
14 2.240 2,0 _ __ _
15 2.660 2,0 --
16 2.376 2,0 

O rt --
17 2.376 z,u

9 n
18 4.896 2,019 ■

1,0 --
20
21 1,5 1.904 N -- — 1,9 -- --
24 1,3
25 3.350
30 1,4
35 1,5 1.728 !,5
43 1,7 INF(B) 280p/5mm3
50 1,8 AVB 1,7 2,7 420p/5mm:̂
56 DIED

t h
* 5 n y m p h e s  R . p ro lix u s , 5 in s ta r ,  e a c h  te s t .

** 3 tu b e s  W arre n  m e d iu m .
*** G u e r re iro  &  M ach ad o  (C F T ) — Q u a n t i ta t iv e  (W a ld sw o rth , M a ltn e r  &  M a ltn e r ) .  A a n d  B d if . la b s . P o s itiv e  >  1,9.

**** 5 m ic e  lOg, each  te s t .
*****  B efo re  in f .  S t r o u f s  te c h n iq u e  (19 ). A fte r  in f .  P izz i & B re n e r  te c h n lq u e  (4 ) .

6
(A ) 2,9 X  10 p a ra s i t .  PF. (B) 3.000 p .Y  /  g r .  bo d y  w e ig h t.

ABV a u r ic le  — v e n tr ic u la r  b lo c k . T  w ave  in v e rs io n  (V V V ) .
1 3  6


