
THE AVIRULENCE OF THE CULTIVATED PF STRAIN OF TRYPA
NOSOMA CRUZI. VI — INDUCED IMMUNOTOLERANCE IN MICE 

BY A VERY HIGH INOCULUM.

Humberto Menezes (*>

Im m unosuppress ion  bp im m uno to le rance  was obtained in mice by inocu la t
ing  T rypanosom a cruzi aviru len t PF stra in  in h igh  doses to mice.

Direct and  indirect laboratory tests loere used to dem oiis tra te  the  above  
sta tem en ts .

Since our firs t  works on avirulence of 
the T. cruzi  PF  s tra in  we were surprised 
to f ind  some vacc ina ted  an im als  with  po 
sitive blood cu l tu res  and  only rarely  with 
positive pa ra s i tem ias  (11, 13, 14) .

A lthough  we cou ldn’t define precisely 
th e  real n a tu re  of the  fact, by then ,  we 
had  a lready  concluded t h a t  the  observed 
paras i te s  should be th e  sam e inoculated  as 
vaccine. These t rypanosom es did no t in 
fect young mice.

Among the  various c i rcum stances in 
which the  fa c t  happened ,  one specially 
called our a t te n t io n  — th e  re la t ionsh ip  
between it and  th e  num ber  of paras i te s  
inoculated  as vaccine.

For th is  reason we decided to verify if 
th e  phenom enon  could be reproduced and  
explained  as due to immunological to le
rance .

MATERIAL AND METHODS

Ninety th ree  albino mice weighing lOg 
each  were divided in th re e  groups — the 
firs t  group w ith  34 anim als,  the  second 
one w ith  35 and  th e  th i rd  w ith  25.

The firs t  group was vaccinated ,  sub- 
cutaneously, w ith  107 living trypanosom es 
of th e  P F  s tra in  from a culture 19 days 
old in W arren  m edium .

The second group was vaccinated  with 
1011 paras i tes  ju s t  the  sam e and  by the 
same route.

The th ird  group was held  as control.
E ight and  f if teen  days a f te r  vaccination  

a pe r iphe ra l  blood search  was perform ed 
for trypanosom es in  the  vaccinated  mice

On the  f i f tee n th  day, from each vac
c ina ted  group, 10 an im als  were selected a t  
r andom  an d  bled to d e a th .  F rom  the  lirs t
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T A B L E  1

MICE VACCINATED WITH 10: PF PARASITES AND CONTROLS
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group a blood pool was m ade and  the  se
rum, a f te r  being cen tr ifuged  a t  1.500 r.p.m., 
h ad  its sed im ent cultivated  in 10 W arren  
m edium  tu b e s .

From the  second group a to ta l blood 
culture was done in th e  same m edium  ( two 
test tubes for each  a n im a l) .

The blood pool serum  of each group 
was used for th e  agg lu tina tion  tes t  using 
the  technique described by Muniz (18).

The blood cu l tu res  read ings were made 
af te r  30 days. The positive ones, af te r  
cen tr ifugation ,  were inoculated  in tra p e r i-  
toneally  in 10 baby mice.

After 15 days of th is  inoculation  all 10 
an im als  were bled to d ea th  and  from the  
sed im ent of the  serum  pool a new culture 
in 10 test  tubes of W arren  medium  was 
m a d e .

Four weeks la ter,  all rem a in ing  mice, 
from the  original vaccination , including 
those kep t as controls were infected  with 
blood forms of th e  Y v iru lent s t ra in  of 
T'rypanosovia cruzi.  The inoculation  was 
made in traper i tonea l ly  a t  a dose of 5.000 
paras i te s  per g ram  of body weight.

Eight, f ifteen  and  th i r ty  days a f te r  the  
infection, pa ra s i tem ias  by the  P izzi-Brener 
technique <3) were detected  in  the  mice 
of all the  th ree  g ro u p s .

Ten  an im als  of the  firs t  vaccinated  
group and  fourteen  of the  second one were 
killed by h e a r t  p unc tu re  a t  th e  30th day 
of infection .

The blood serum  pool of each group 
was cen tr ifuged  and  cultivated  as in the  
previous cases.

RESULTS

As observed previously <10, 15) all the 
PF s t ra in  vaccinated  an im als  h a d  negative 
pa ra s i tem ias  8 an d  15 days a f te r  v ac c in a t
ion (Tables 1 & 2) .

The blood culture  of th e  mice vacci
n a te d  with  107 trypanosom es was negative 
15 days a f te r  vaccination , while 2 out of 
10 of th e  10'' t rypanosom es vaccinated  mice 
were positive.

The paras ite s  from  these  positive blood 
cultures  w eren ’t able to produce infection  
in 10 baby mice w hich h a d  negative blood 
cultures a f te r  being inoculated  with  th e m  
(Table 2) .

The agg lu tina tion  test for T. cruzi  pre- 
sen tend  t i tres  of 1/320 for the  firs t  group

of mice, 15 days a f te r  vaccination , and  
1/160 for the  second one.

The m edian of the  pa ras item ias  p e r 
formed in the  first group of an im als  8. 15 
and  30 days a f te r  infection  was negative .

T h a t  of the  second group was positive 
a t  the  8th day (35 paras i te s  for 5m m :; of 
blood) and  negative on the  15th and  30th 
days of infection.

The blood cultures  m ade 30 days af te r  
infection  were negative in the  mice vac 
c inated  with  10r para s i te s  and  positive in 
those previously vaccinated  with  10!l t r y 
panosomes.

The m orta lity  ra te  was alike in both 
vaccinated  groups ( 4 )  .

The control an im als  p resen ted  very 
h igh  paras item ias  and  m orta l i ty  p e rc en 
tages t h a t  a t ta in ed  100cr on the  30th day 
of infection.

DICUSSION AND CONCLUSIONS

M etchnikoff  in 1883 ( in 7) h ad  already 
m en tioned  th a t  a very h igh  infection dose 
of yeast, in daphn ia ,  im paired  phagocitosis 
and  perm its  the  m ult ip lication  of the ir  
spores.

Bordet in 1897 (in 7) observed th a t  
guinea pigs infec ted  with  h igh  inoculum 
of Streptococcus  do no t form antibodies 
ag a in s t  these bac teria  bu t could do it 
aga in s t  o the r  m icro-organism s in jected  in 
op tim al quan t i ty .

F elton  in 1948 (7) verified t h a t  high 
doses of Pneumococcus polysaccharides 
have the  same effec t and  des ignated  the  
phenom enon  — immunologic  paralysis.

In  a work t h a t  became a classic in I m 
munology, F isch m an  in 1961 (8),  dem ons
tra ted  th a t  the  an t ibody  production  aga ins t  
T2 bac teriophage,  in cultures  of lymph 
node cells from no rm al anim als,  failled to 
occur if more th a n  an  op tim al a m o u n t  of 
T2 bac ter iophage was added to th e  m a 
crophages .

S imilar phenom enon  has  been observed 
by the  use of o ther  an t igens  (6, 17, 20) .

Im m uno to le rance  is a word used with 
d if fe ren t significances.

For some au tho rs  (2, 19) it represen ts  
the  complete lack of immunologic response 
to a ce r ta in  an t igen ic  substance .

For th e  m ajority ,  on th e  o ther  hand , 
this  unresponsivity  can  be of sh o r t  or long 
d u ra t ion  (1, 4, 9, 22) and  denotes a com-
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plete b reak  or a reduction  of th e  im m u n o 
logie response (5).

The degree a n d  d u ra t ion  of th e  non 
response depends of the  host, of th e  a n t i 
gen and  sometim es of th e  via of the  in je c t 
ion and  of the  m ethods  used to investigate 
the  incapacity  of the  immunologic re s 
ponse (21 )

In  th is  paper  im m unoto le rance  m eans 
a  s ta te  of complete lack or reduc tion  of 
an  a n t ig en  specific immunologic response, 
of shor t  or long dura tion ,  to a substance 
t h a t  o therwise is an tigen ic .

Consequently  i t  is synonym us of im 
munologic paralysis, immunologic supp res
sion and  immunologic unresponsiveness.

In  our experim ents  w hen  we vaccinated  
an im als  w ith  doses equal or superior to 10“ 
av i ru len t  FF  s tra in  trypanosom es we som e
times h a d  positive blood cultures, while all 
those perfo rm ed  w ith  smaller am o u n t  were 
negative (14).

The lower agg lu tina tion  ti t re  for T. 
cruzi, 15 days a f te r  vaccination  and  posi
tive pa ra s i te m ia  a t  the  8th day of infection 
in th e  an im als  vaccinated  an d  challenged, 
a l though  no t sta tis t ica lly  s ign if ican t  seems 
to be r a th e r  more t h a n  m ere  coincidence 
w hen  it  occurs exactly  in the  mice vacci

n a te d  w ith  10!l trypanosom es, i.e., in the  
group of an im als  t h a t  p resen ted  positive 
blood cu l tu res  a f te r  vaccina tion  an d  af te r  
c h a l le n g e .

This m ean s  t h a t  these  an im als  became 
to le ran t  to a fu r th e r  v iru len t  infection  
with trypanosom es.

We have a lready shown t h a t  th is  to le
rance  is low and  of sh o r t  du ra tion  (13, 14). 
None of the  to le ran t  an im als  died of the  
v iru len t infection, nor do all of them  show 
ulterior positive blood cultures  (14) .

An excellent degree of im m unity  we 
have ob ta ined  in mice with  only the  in 
jection of 10: PF  s t r a in  trypanosom es (12).

Inocula one million h ig h e r  cons ti tu te  a 
fac tor  of im m unodepress ion and  are re s 
ponsible for the  positive results  observed 
in such c ircum stances .

We belive th a t ,  besides th e  chemical 
im m unosuppression  a lready dem ons tra ted  
with  th e  P F  s tra in  ( 16), biological im m u n o 
suppression by im m uno to le rance  can  also 
be induced in mice.

With the  p resen t  results  we are sure 
th a t ,  once more, the  avirulence of the  T r y 
panosoma cruzi P F  s tra in  is confirm ed as 
well its im m unogenic  capacity , w hen  the  
vaccine is used in app rop r ia ted  dosage.

RESUMO

Imunosupressão por im unoto lerância  foi obtida em cam undongos pela in je 
ção de altas doses da cepa avirulenta  PF do T rypanosom a cruzi.

Testes parasitológicos, diretos e indiretos, forajn util izados com o objetivo  
de dem onstrar  a referida tese.
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