
THE A VIRULENCE OF THE CULTIVATED PF STRAIN OF TRYPA
NOSOM A CRUZI. V —  THE EVALUATION OF PARASITOLOGIC 

TESTS AFTER VACCINATION OF DIFFERENT ANIMAL SPECIES.

Humberto Menezes (*) e Rosa Ribeiro (**)

A fter vaccination w ith th e live P F  stra in  of T rypanosom a cruzi, 194 blood 
cultures were perform ed in  143 mice, 9 dogs, 5 Cebus m onkeys and 7 h u m an  
subjects.

Some of these blood cultures were sim ultaneously done w ith xenodiagnosis, 
subinoculation in baby mice a n d /o r culture of viscerae.

The trypanosom es isolated from  th e  few positive cases (6 ,1% ) were in 
capable of infecting baby mice were considered as cases of im m unotolerance. 
All th e  other tests were negative.

This work i n t e n d s  to dem onstrate 
th ro u g h  blood cultures, xenodiagnosis, sub

inoculations and culture of viscerae, the 
avirulence of th e  PF  s tra in  of T rypano
soma cruzi (20) in laboratory anim als and 
h u m an s (6, 8, 12, 18) .

MATERIAL AND METHODS

The m ajority  of anim als described in 
th is com m unication have already been 
used in several experim ents perform ed in 
th e  last four years by one of us (6 -2 0 ), a 
com m on face being th a t  all of them  had  
been vaccinated w ith th e  PF  s tra in  w ith 
th e  doses m entioned in Table 1.

They la te r had  blood culture w ith  or 
w ithout one or several of the tests specified 
above.

164 anim als w ere used; 143 w hite mice, 
9 dogs, 5 Cebus m onkeys and 7 h um an 
beings in w hich 194 blood cultures were 
p erfo rm ed .

The culture m edium  used was th a t  of 
W arren, as described by one of us (1 ) . The

tests were realized 8, 15, 20, 30, 45, 60, 90, 
120, 150, 180, 270 an d  510 days a fte r vac
cination. In  some groups tests w ere m ade 
only once in one of these periods but in  
others in more th a n  one period or in all 
of them  as was th e  case w ith  th e  h um an 

subjects.

Among th e  mice th a n  h ad  only blood 
cultures, th e  am ount of to ta l blood or se

rum  used was 0,4 to 0,7 ml for each test 
tube of culture m edium .

W hen more th a n  one te st was p e r
form ed on mice, th a t  am ount was only 
0,2 m l. In  h u m an  subjects, dogs and m on
keys, th e  qu an tity  of to ta l blood or blood 
serum  (th e  la te r in accordance w ith  
S tro u t’s technique-23) was always 0,5 ml 
for each te st tube.

T he results of th e blood cultures were 
always recorded on th e  30th. day as a 
blind te s t since th e  technician  h ad  no 
knowledge of the origin of th e  m aterial 
under exam ination.

The xenodiagnosis w ad done by th e  
use of 4th. in sta r nym phes of R hodnius
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prolixup or Rhodnius neglectus in the la 
boratory animals, and 5th. instar nymphs 
of Panstrongilus megistus or Triatoma in- 
festans in the humans.

The triatominae sucked the blood of 
the animals for 20 minutes and were exa
mined also as a blind test, one month 
la te r.

The subinoculations in young mice were 
generally performed using heparinized 
blood, but sometimes centrifuged blood se
rum was used as for the blood cultures.

The inoculum was 0,1 or 0,2 ml always 
injected intraperitoneally.

The inoculated animals had their peri
pheral blood searched for parasites, by the 
Pizzi-Brener technique (2), 8,15 and 30 
days later, with the exceptions mentioned 
in Table 1.

Among these exceptions were the cases 
of successive subinoculations when the 
animals of each group were bled to death 
by heart punction 8 days after vaccination 
or inoculation of positive blood culture. 
From the blood pool of the first group the 
serum was separated, centrifuged and in 
jected in a new group and so on.

The cultivation of viscerae was done in 
the same Warren medium. Under asseptic 
conditions, fragments of heart, liver and 
spleen were kept and triturated in sterile 
saline solution containing 1000 IU  of Pe
nicillin and 1000 ug of Streptomycin per 
ml. 0,5 ml of the triturate were transfered 
to each tube of culture medium.

A group of 18 vaccinated mice had blood 
culture 30 days after challenge with a 
virulent strain which, with the same ino
culum, killed 100% of the control animals.

Two dogs out of 5 vaccinated w ith a 
very large number of PF parasites pre
sented positive blood cultures 21 days after 
vaccination. As described in the Table 1 
these cultures were inoculated into young 
mice with negative results.

One month after vaccination the 5 dogs 
were challenged with the Y  virulent strain. 
Thirty and sixty days later the blood cul
tures of all the animals were negative 
while 75% of the control dogs had died.

R ESU LT S

From the 194 blood cultures realized 
only 12, i.e ., 6,1% gave positive results.

The positive cases can be summarized as 
follows :

1) — Seven mice w ith 10g of body weight
that had received, previous to vac
cination, Vinblastin sulphate injec
tions. The positive blood cultures 
were injected successively into three 
groups of young mice, w ith negative 
results.

2) — Two dogs out of 5 that received very
large inoculum as already mentioned.

3) — One mouse from a group of 4 that,
before vaccination, had received a 
high dosage of Prednisolone. Eight 
mice inoculated with the positive 
blood culture presented no parasi
temia until the 30th day of ino
culation.

4) —  Two mice out of 5 that received a
very large number of PF parasites 
had positive blood cultures 15 days 
after vaccination. As in the previous 
cases the injection of these cultures 
in young mice were negative.

Of the 143 vaccinated mice, 5 had, si
multaneously, blood culture, xenodiagno- 
sis, culture of viscerae subinoculation, ne
gative 8 days after vaccination.

Another 5 animals had only bood cul
ture, subinoculation and xenodiagnosis, 
w ith the same result, 15 days after the 
vaccination.

Ten mice, 5 treated previously with 
Azathioprine and 5 with Methotrexate, 
had negative blood culture and subino
culation 15 days after receiving the PF 
vaccine.

One group of 22 mice that had pre
viously begun treatment with a low dosage 
of Prednisolone and continued it until 30 
days after vaccination, presented at this 
time negative cultures of blood and vis
cerae.

The other vaccinated mice had only 
blood cultures, all of them negative as 
described in Table 1.

Blood cultures and xenodiagnosis were 
done on the 5 Oebus monkeys, 3 on the 
30th, 1 on the 90th day and 1 the 180th 
day after the vaccination, all presenting 
negative results.

In  human subjects the tests applied 
were blood cultures, xenodiagnosis and 
subinoculation in mice.





Animal
(number)

Body
weight.
(mean)

Vaccine
(mean)

Blood 
tubes -

culture 
- Res.

Inoculation 
mice —  Res.

Xenodiag. 
nymphes —  Res.

men 7 65 kg 3x105 5 — (7) 5 — (7) 5 —  (7)

monk. 1 1,4 kg 4x107 3 — (1) 5 —  (1)

men 5 65 kg 2x10* 5 — (5) 5 — (5) 5 —  (5)

men 2 65 kg 3x1 07 5 - (2) 5 — (2) 5 —  (2)

man 1 80 kg 3x107 14 _ (1) 5 _ (D 14 —  (1)
14 — (1) 14 —  (1)
14 — (1) 14 —  (1)

man 1 53 kg 3x107 10 - (1) 5 - (1) 5 —  (D

man 1 80 kg 3x107 14 _ (1) 5 — (1) 14 —  (1)
14 __ (1) 14 —  (1)
14 — (D 14 ~  (1)

man 1 53 kg 3x107 10 - (1) 5 — (1) 5 —  (1)

monk. 1 1,4 kg 4x107 3 — (1) 5 —  (1)

man 1 80 kg 3x107 14 _ (1) 5 _ (1) 14 —  (1)
14 — (1) 14 —  (1)
14 — (1) 14 —  (1)

man 1 53 kg 3x107 5 — (D 5 — (D 5 —  (1)

men 2 3x107 5 — (2) 5 — (2) 5 —  (2)

men 2 3x107 5 - (2) 5 — (2) 5 —  (2)

mice 18 9 g 1,2x10® 4 — (18)

dogs 5 1 kg 2,3x10° 3 — (5)

dogs 5 1 kg 2,3x109 3 — (5)

( ) Number of Animals +  Positive —  Negative AZT —  Azathioprine Vbl —  Vinblastin

Cult.
tubes

Test. Time 
after vac.

Observation

60 days

90 days

90 days

120 days

150 days
151 days
152 days

150 days

180 days
181 days
182 days

180 days

180 days

210 days
211 days
212 days

210 days

270 days

510 days

30 days
after

challenge

30 days
after 2 Cult. +  219 p. Vac.

challenge

60 days
after 2 Cult. +  219 p. Vac.

challenge

MTx —  Methotrexate
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One of the seven h u m an  volunteers h ad  
xenodiagnosis in th e  5th. 6th. and  7th. 
m o n th  post-vaccination, following Sche- 
none’s technique (22) .

At th e  sam e tim e, blood cultures were 
done, employing 1 tube of culture to each 
tria to m a bug, i .e . ,  14 tubes every day for 
3 successive days and 3 successive m onths.

All the tests done on th e  h u m an  sub
jects were negative.

DISCUSSION

It is not our in tention  to m ake any 
critical analysis of the value of th e  p a ra 
sitologic tests in the diagnosis of try p a 
nosomiasis infection.

To those in terested  in th e  subject we 
recom m end th e  papers of Pedreira de F re i
tas (5 ) ,  C hiari &  B rener (4 ) and A lbu

querque (1 ) .
The later has dem onstrated  th a t  mice 

w ith chronic T. cruzi infection gave 61,7% 
positive blood cultures. This percentage 
rose to 90% w hen cultivation of h e a rt t r i
tu ra te  was m ade sim ultaneously.

A lthough th is paper h as been w ritten  
w ith th e  aim of showing th e avirulence of 
th e  PF  s tra in  by the negativity  of th e  p a 
rasitologic tests, we th in k  th a t  th e ir im 
portance rem ains in  th e  analysis of th e 
positive resulte.

As one of th e  researchers has already 
observed (12, 13, 15), it is possible under 
certain  special conditions to obtain posi
tive parasitem ias and /o r blood cultures 
from  vaccinated anim als.

In  th e  194 blood cultures realized, only 
6,1% gave positive results.

T his is a very low value b u t would be 
enough to  challenge our assertion th a t  the 
PF  s tra in  is aviru lent if th e  positivity of 
th e  culture h ad  represented a real disease- 
infection of th e anim als or a restoration  
of th e  prim itive virulence of the cultivated 
s t r a in .

In  an o th er work, one of th e  authors

(19) has discussed th is subject and de
m on strated  th a t  all th e  positive results can 
be explained as a phenom enon of im m uno- 
tolerance, since in th e absence of th e  p e
culiar circunstances th a t  induce th is p h e
nom enon, all tests sooner or a fter vacci
natio n  were always negative.

No vaccinated anim al, even those w ith 
positive blood cultures or those challenged 
w ith  v iru lent strain , died from  try p an o 
soma infection.

The trypanosom a isolated from  the 
blood cultures were unable to infect young 
mice (13, 19) .

S antos (21) have show n th a t  th e  PF 
stra in  is incapable to in fect too th e  inver- 
teb ra ted  host of th e  p arasite .

Is is w orth em phasizing th a t  even w ith 
th e  use of im m unosuppressor agents the 
parasitem ia  was always negative an d  no 
subinoculation was positive an d  no p a ra 
sites were detected in th e tissues of the 

positive blood culture vaccinated anim als 
(7, 9, 10) .

As already dem onstrated  (11) inocula of 
10* live parasites of th e  PF  s tra in  were 
sufficient to confer im m unity to mice of 
10g body w eight.

The use in n orm al anim als of doses 105 
tim es greater always showed negative 
blood tests w hich for us represents good 
evidence of th e  evirulence of th e  s tra in  
and th e  broad safety  m argin of th e  vac
cine.

I t  is an  elem entary  rule of Preventive 
M edecine th a t  nobody un d er th e  action 
of im m unodepressor drugs (3 ) or under 
im m unoparalysis inducing circunstances 
should be actively vaccinated. The PF  
vaccination should n o t be excluded from  
this rule.

Except in special positive cases w hich 
can be considered as cases of im m unito- 
lerance, we can conclude th a t  th e  PF 
stra in  of Trypanosoma cruzi is avirulent 
for m en and anim als on th e  basis of the 
parasitologic tests here  m entioned.

RESUMO

Após vacinação com a cepa PF do T rypanosom a cruzi, 194 hemoculturas fo
ram feitas em  143 camundongos, 9 cães, 5 macacos Cebus e 7 homens.

Algumap dessas culturas foram realizadas simultaneamente com xenodiag- 
nóstico, subinoculação em camundongos jovens e/ou cultura de vísceras (cora
ção, fígado e baço). Raras hemoculturas foram positivas (6,1%), mas os de
mais testes foram  negativos. Os tripanosomas isolados dos casos positivos fo-
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ram incapazes de provocar infecção quando inoculados uma ou mais vezes em  
camundongos jovens. O fenôm eno só ocorreu em certas e determinadas cir
cunstâncias consideradas como indutoras de imunotolerância.
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