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II - THE AVIRULENCE OF THE CULTIVATED Y STRAIN OF 

TRYPANOSOMA CRUZ! 

Humberto MENEZES (1) 

SUMM;\RY 

1 
The Author tries 1.o demonstrate through a new series of experiments in 

mice that the cultivated Y strain of Trypanosoma cruzi loses its disease-producing 
capacity. 

INTRODUCTION 

ln a previous paper 7 we have shown the 
incapability of an avirulent ( cultivated) Y 
strain of Trypmwso'ma cruzi to induce expe­
dmental trypanosomiasis in l_aboratory ani­
mais. 

We will lry to bring more evidence ·of that 
avirulence through a new series of experi­
ments that will he described in this paper. 

MATERIAL AND METHODS 

1) Ten white mice with a mean body 
weight of 12 g received, each, by intramus­
cular route, every 3 days, 0.001 mg/ g ol 
prednisolone (.b.. 1,4 - pregnadiene - 11 [J, 
17 a, 21 trio! - 3,20 - dione) *. 

Another group oí 10 mice, with the sarne 
characteristics, was injected only with the 
steroid. 

On the 15 th day, these animais received 
intraperitoneally about 2,2 x 107 of live 
trypanosomes from a culture of T. cruzi, Y 
strain, 36 days old, in Packchanian medium. 

The parasites were washed several times 
and finally suspended in saline solution. 

Both groups continued to receive every 3 
days, the sarne dose of prednisolone until 
the 42nd day of the experiment. 

Parasites were searched in the blood, in 
the "vaccinated" group 8,15 and 30 days 
after the "vaccination". 

Forty five days after Lhe heginning of the 
experiment a culture of blood and of a 
macerate of fragments of heart and_ spleen 
of each "vaccinatecl" animal was clone in 
liquicl Warren meclium. 

Fragments of heart and liver from animais 
of both groups were fixed in 10% formalin 
for histologic examination. 

2) A lot oi 10 mice with 12 g of body 
weight receivecl simultaneously 2,2 x 107 of 
live parasites1 as in the preceeding group, 
and 0.001 mg/ g of prednisolone. The hor• 
mone was injectecl in the sarne closage every 
3 days until the 30"' day. 

One control group of 10 mice, with the 
sarne body weight, was injectecl only with 
the prednisolone in the sarne manner and 
dosage. 

A bloocl search for parasites in the "vacci­
nated" group was clone on the 8 th and 30th 

day after "vaccination". 

On the 33rd day ali the animais were 
killed by medular section ancl fragments of 
the heart and liver were saved for histologic 
examination. 

Presented, partially, before the "V Congresso da Sociedade Brasileira de Medicina Tropical, São 
Paulo", February 1969. 
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3) Ten white mice weighing 12 g each, 
received a similar dosage of Lhe same "vac­
cine" used in the previously "vaccinated" 
groups. 

A search for parasites was carried out in 
the same periods as described above. 

Fifteen days after the "vaccination" 0.001 
mg/g of prednisolone, was injected into 
these animals and in 10 more controls, every 
3 days, until the 42"" day, 

Histologic examination was made from 
heart and spleen of all the animals from both 
groups. 

4) A group ol 20 white mice with 10 g 
of weight, each, was treated by 0.1 mg/g 
of prednisolone. 

Ten of these mice were injected simulta­
neously wilh 4 x 107 live trypanosomes frqm 
a culture of the Y strain of T. cruzi, 28 da'ys 
old. 

The hormonal Lreatment was continued in 
both groups every 3 days at the sarne dosage 
until Lhe death of the animais. 

Parasites were searched on the 8 th and 
15'" day in the blood o! animais of the 
"vaccinated" lot. 

From the control group, 1 animal was 
killed on the 23 th day of the corticoid treat­
ment, while in the "vaccinated" group 2 were 
killed on the 18 th and 2 on the 21" day, 
by bleeding. 

Hemoculture in liquid Warren medium 
and histologic cxamination were pcrformed 
on these animais. 

All the other mice died hefore the 30tll 
day. 

5) Twenty mice weighing 10 g each, 
received by subcutaneous route, 0.1 mg/g 
prednisolone every 3 days. 

Alter the fifth injection, 10 ol the 20 
animais were ""vaccinated" with 4 x 107 of 
li~e cultivated Y stràin trypanosomes. 

Steroid injections were given to both groups 
with the sarne dosage and interval until the 
death of the animals, with the exception of 
1 mouse of the "vaccinated" lot that was killed 
on the 19th day, for histologic examination. 

6) Splenectomy was performed on 21 
white male mice with 10 g ol body weight. 
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Six days later, into each of eleven of these 
mice, 8 x 106 of live cultivated trypanosomes 
were injected by subcutaneous route. 

Ten splenectomized mice were kept as a 
control over lhe splenectomy. 

Ten normal mice with the sarne characte­
ristics as above, received the sarne dose of 
the sarne "vaccine" and served as a control 
over the "vaccine". 

A search for parasites in Lhe "vaccinated" 
animais with and without splene-ctomy was 
performed on the Stll, 15th and- 30th days. 

A culture of blood and macerate of frag­
ments of viscerae was carried oul on the 30th 

day, from each animal of the 2 "vaccinated" 
groups. 

Histologic sections of the heart and liver 
of the sarne mice were also examined. 

7) a) Five litter mates of normal white 
mice 1 day old with 1 g of body weight, were 
inoculated, each, with 3,2 x 106 of live Try­
pa,wsoma cruzi, Y strain, from a culture 20 
days old, in Packchanian medium. Parasite 
search by thick drops of blood was clone on 
the 8'" and 15'" day. Alter 15 days ol the 
"vaccination" all the animals were ·bled to 
death ànd the serum examined for trypano­
somes, following the Stroúf technique r,i. The 
centrifuged serum was injected (0.1 ml) in­
traperitoneally illto each of five bahy mice 1 
day old. Fragments of the heart and liver of 
the animais were fixed in 10% formalin 
solution for histologic examination. b) 
Twenty four hours after the inoculation, one 
of the new baby mice was found dead and 
partially devoured by the mother. On the 
8 th day search for parasites was clone on the 
remaining mice, by the technique of lhe thick 
drops ol blood. On the 15 u, day a new 
search was carried out1 this time by the 
Strout technique. lnto each 1 day old mouse 
of a new series, 0.1 rnl of the centrifuged 
serum was injected. e) The third series of 
baby mice 1 day old was submitted to the 
sarne kind of examinations as the previous 
one and on the 15 th day a new group of seven 
mice 1 day old received each 0.1 mi of the 
centrifuged serum. Fragments of heart and 
liver were fixed in 10% formalin solution 
for histologic sections. d) From this new 
series of 7 baby mice the mother killed and 



MENEZES, H. - II' - The avirul(?nce of the cultivated Y strain of Trypanosoma cruzi. Rev. lnst, 
Med. trop. Sã.o Paulo 12:129-135, 1970. 

ate 4 in the 24 hours that followed the fla­
gellates injection. The remaining 3 had the 
sarne treatment as previously described. e) 
On the 15th day a fifth series of 6 baby mice, 
1 day old, was injected, each, with 0.1 ml of 
the eentrifuged sei-um of the preceding mice, 
but 14 hours ]ater the mother killed 4 of lhe 
6 little mice. 

The two mice that remained alive had the 
blood examined for parasites on the 8 th day, 
and in the 15" day they were bled to death. 
The whole blood was cultivated in the .Warren 
liquid medi um ( 3 tubes for each animal). 
Macerate of fragments of heart, liver and 
spleen were also cultivated in the sarne me­
dium. 

8) a) Each animal of a group oi 6 baby 
mice, 1 day old, was injected intraperitolleally, 
with 3,2 x 106 trypanosomes from a culture 
of Trypanosoma cruzi, Y strain, in Packcha­
nian medium. The culture was 20 days old 
and the parasites were suspended in 0.1 mi 
of saline solution. A blood examination for 
parasites was made on the 3ui day. On the 
15 th day Xenodiagnosis (10 triatomid bugs) 
was clone on four of the 6 mice (See 9). All 
the animais were killed on the 15 th day hy 
medular section and the viscerae (heart, liver, 
spleen) were macerated in saline solution with 
penicillin and streptomycin. The macerate was 
centrifuged at low speed while the supernatant 
was separated and centriíuged at high speed. 
The sediment was examined for parasites 
and 0.1 ml was injected into each of 5 mice 
1 day old. h) From this new series of five 
mice only 3 survived the 24, hours that 
followed the injection. Eight days later a 
blood search por parasites was clone and after 
15 days the blood search was repeated this 
time by the Strout technique. A new ma­
cerate of viscerae was made as in the pre­
ceding group and 0.1 ml of it was injected 
into each mouse of another series of 7 baby 
mice, 1 day old. c) The mother killed 3 of 
the 7 mice and the remaining 4 were submitted 
to the sarne kind of examinations as the ani­
mals of the previous group. A new macerale 
of heart, liver and spleen was prepared and in­
jected into 7 new mice 1 day .old. d) From 
this fourth series of animals only six survived 
until the 15 th day, when a new macerate was 
made and injected into a new group of 7 mice 

1 day old. Parasite·s were searched in thick 
drops ol blood on the 8 th day and by the 
Strout techniqu_e

1 
on the 15 th

• e) From this 
fifth and last group only 5 anima1s survived 
until lhe 15" day, when all were bled to death 
and the whole blood was cultivated in Warren 
liquid medi um ( 3 tubes for each animais). 
Fragments of heart, and liver were fixed rn 
10% formalin for hist0logic examination. 

9) a) The len triatomid bugs (Rhodnias 
prolixas) that were fed on lhe blood of the 
four mice of experiment 8a were e_xamined 
for trypanosomes 30 days later. The intesti­
nal contents of the bugs were suspended in 
saline solution with penicillin. and strepto­
mycin (penicillin 100 UI, slreptomycin/100 
mg/ml) and injected into 7 mice 1 day old 
(0.1 mi to each baby mice). b) From this 
group only 3 survived after 24 hours and to 
these a blood search for parasites was clone 
on the 8 th day, and on the 15 th day a group 
of 5 nymphs of R. prolixas was fed, for 30 
minutes, on each animal. e) After a period 
of 30 days the reduviidae were examined for 
trypanosomes. 

RESULTS 

1) AH the direct search for parasites in 
the hlood, and cultures of blood and viscerae 
from the animals of the whole group were 
negative. The histologic examination demons­
trated very slight lympho-histiocytic infiltra­
tion in the heart of 80% of the "vaccinated" 
and prednisolone treated animais, but without 
parasites. ln._ the liver of the animais of the 
sarne group a similar infiltration was obscrved 
in 90% of the cases. 

ln the prednisolone control group the sarne 
infJamm_atory cellular infiltration was found 
in 40% of the hearls and in 100% of the 
livers. No mortaliLy was observed in either 
group during the 30 day period of the ex­
periment. 

2) The searches for parasites have all heen 
negative. The histologic sections have shown 
the sarne kind of inflammatory infiltration in 
the hearl of 80% and in ihe liver of 100% 
of the "vaccinated" rriice. No parasite_s could 
he detected. ln the prednisolone group similar 
cellular infiltration was seen respectively in 
50% and 90% of hearts and livers. 
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The mortality rate was 10% in the "vacci­
nat_ed" mice and 20% in the confrol group. 
AU three animais died from b_ronchopneu­
monia. 

The histopathology of the heart and liver 
was similar to that of the two previous groups. 
No parasites could be seen in thc "vaccinated" 
animais. · · 

3) The bloo.d exaniinations for parasites 6) Parasitemias were negative in the two 
in the. "vaccinated" mice were consistently "vacciriated" groups, with and without sple-
negative. No-_mortality wà.s observed in either nectomy. Cultures of blood and viscerae of 
group .during_.the _ _45_day:s_p.erio.d.--Histologi- ---lhe-same-anim-als were negative loo. -Few' ____ _ 
cally orily· slight hislio-lymphocytic infiltration very small_ foci of histio-lymphocytic infiltra-
\~as seen -in the hearts of 60% of the "vacci- tion were seen in the hearts of 45% of the 
na_ted" animais and in 100% of the predniso- splenectomized-vaccinated •mice while in those 
lciné control group. splenectomized, 80% "liave shown the sarne 

-Cellula:( inflammatory infilLration in the kind of infiltration. The controls of the 
liVer "\vas ohserved ln 100% of the animais "vaccine" have had such small heart inflam-
of both groups·but was more intensivc in the matory jnfiltration in 60-%,_ The livers of 
corilro'l lllice. No parasites were seen in the 80% of the mice of the firsl group had mo-
heart -à.nd Hver ·sectiolls of the "vaccinated1

' derate inflammatory ccllülar infiltration in 
áriinÍa1s. · thê··:'Jjortal spaces and parenchyma and those 

of -ihe second and third groups 10% and 
4) Hemoculture of one of the tw◊- animals 80% respectively. The moítality rate at the 

(21"' day) was positive for Trypanosoma end of the 3Qth day was 10%, O% and 10%, 
cruzi and· the sediment of the celltrifuged respectively for the first, second and third 
c~lture medium was inoc·ulate·d into 8 miçe 

grot~ps. 
15 days old. The inoculum was 0.1 mi for 
e"áCh _-animal by intraperitoneal route. No 7) _a)_ Four of -the five mice of this groüp 
parasites- were s·een in the blood of thcse mice presented I1eg3.iive parasitemias hy the Strout 
on t~e-_8°1, '15

th 
and 30 th day after the mu- technique. One had a positive blood exami-

culatioll. nation for trypanosomes ( 1 flagellate in 1,000 
_ The his;tologic examination of the heart alld microscopic fields, oc. Jüx obj. 4,0x); The 

liver of the positive animal has shown the serum of this animal mixed wi_th those of the 
sarne unspecific infiltration by Iymphocyles other f.bur mice was injected into a ·new 
and histiocytes as observed in the control and serie of five 1 day old mice. _ The histologic 
in .. the other "vaccinated" groups. No para- examination of the heart of the positive ani-
sites were· identified. The sear'ch for _para- mal has sh.own -a very intensive and extensiVe 
sites in all the other animals of the group was myocardi.tis. Parasites were searched for un-
alWg.ys negative .. The mortality rate was successfully in serial sections of -thé organ 
100% ahlong the "vaccinated" predllisolone (Fig. IC). 
tre'ated inice and 90% among the prédnisolone 
contro_l group. ln the liver the ü1flammalo'ry cellular irí-

---- -filt-rati-on----was equally-- severe- with- some de-T-he · hearts of 4:Uo/o ol the aniillãls··-·or-tlie 
firSt group presented greit acute inflamma- gree of parenchymatou:S steatosis anel the pre-
tory r.eaction With micro-abscesses (Fig. IA). sence of remnartts of an unidentified para-
No-. parasiteS-· were found. site _(Fig. 1D). -No leis_hmanioids_ could he 

ln· lhe liver ·the inflammatory infiltration seen. ln the heart and liver of the other mice 
only small and scanty foci of lympho-histio­was much more severe (Fig. lB). The ·search 

for p_arasiteS was equally negative in the li ver. cytic infiltration could he detected.· b) The 
pa:ra:silemiàs of ali .the four remainii!-g mice of 

The Sarne kind of lesions, hut less severe, this group were negative 
011 

the 3th and 15 th · 

were observe'<l in both heart and Iiver of the 
prednisolone control animals. 

5) The search for parasites 
tently negative and within 20 
animais of both group died. 
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were consis­
days all the 

day. The histologic examination was negative 
,except for few small lympho-histiocytic infil-
tration foci in the li ver parenchyma. e) All 
the examinations were _negative. d) The 
searchs for parasites and· the histopathology 
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Figs. 1 A) --: Jleart m lC'ro•abscess in lhe mice COR ,1A/2, "'Vaccinated .. and tre-ated wU,h Predn1so .. 
lone H) .001 mg/g/ 3 ciay~). The animal dlad 21 days atter lhe beginning ot the eort.ico1ct tre ntment. 
125 X. B) - Llver celfuhlr i.Miltratlon in the same animal. 125 X C) - Difuse l,ympho•hystloellk 
ln!HtraliOn in Ul(' myocardlum or lhe mlC'e Fr 32A/3. "Vaécinatecl.. with 3.2 x 10' paraslt<':g when 1 

<h'-Y old. No par;.1s1w-.s round. Ktlled at lhe J.5t• day. 230 X. D) - Liver o! lhe ~;ame mOuM." wlth 
t.'l•llular lnOamm::iUu'Y lnrllu-atlon, l!teatosJs a n d the remnants or an unl<lcnti!léd parasite. 140 X. 
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·were negative in ali the animals. e) The 
parasüemias on the 8 th and 15t.h day were 
negative as. were the cultures of blood and 
macerate of viscerae on the 15 th day. 

8) a) The cultures of viscerae and the 
par·asitemias were all negative. b) The sarne 
results were obtained in the animais of this 
group. c) Negative results. d) Ali the tests 
were negative. e) The parasitemias and cul­
'tures were negative. Histologic examination 
,has shown normal heart and liver. 

9) a) The Xenodiagnosis was negative. 
b) . The parasitemias on the 8 th and 15th day 
were negative. c.) The last Xenodiagnosis 
was negative- too. 

10) a) The ten triatomid bugs ( Rhodni<M 
prolixus) that were fed on the blood of the 
four mice of experiment 8a were examined 
thirty days ]ater for trypanosomes. 

The intestinal content of the bugs was 
llegatiVe for parasites, on microscopic exa­
mination. Despite this negative result, il 
was suspended in saline solution with 100 
UI penicillin and 100 mg streptomycin per 
ml, and injected into 7 mice· 1 day old, 
O.Í- mi to each, by peritoneal route. b) 
The mother killed and devoured 4 of the 
7 litters.- The remaining 3 had negative pa­
rasitemias on. the 8 th and 15 th day when each 
of them had blood sucked by five nymphes 
Õf R. prolixus during 30 mi'nutes. e.) These 
bugs were negative for trypanosomes after 
30 days. 

COMMENTS AND CONCLUSIONS 

The important role of the corticosteroids 
in lowering the resistance of mice and rats 
to experimental trypanosomiasis has been 
shown extensively 1 , 5 • ·9 , 14, 16 • 

ln our experiments, mice "vaccinated" with 
cultivated Y strain of Trypanosoma cruzi and 
subjected to prednisolone injections prior to, 
simultaneousiy with, and after, "vaccination" 
presented consistent negative parasitemias and 
cultures, except in one mouse that had a 
positive hemoculture on the 2Pt daY of 
"vaccination" but, as in other similar situa­
tions 7• 8 thé inoculation of the cultivated try­
panosomes into very young mice gave negative 
results. 

The effects of splenectomy in infectious 
diseases, especially in those produced by 
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protozoa, are still a matter of dispute ·but we 
have shown that splenectomy seems to in­
creases susceplibility of mice to a further 
infection-with a virulent strain of Trypanoso­
ma cruzi 6

• 

ln the present experiment the splenectomy 
had no. effect on the "vaccination" of lhe 
animals. 

The inoculation of baby mice is well known 
to every body that works in a Parasitology 
Laboratory as a very ·efficient means of 
obtaining good infections and/ or to exacerba te 
virulence of Trypanosoma cruzi. 

The sequential inoculations of very young 
mice with blood or with macerate of viscerae 
followed by negative xenodiagnosis, culture 
and parasitemias, seems to- us an unquestio­
nable evide'nce that the cultivated Y strain of 
Trypanosoma cruzi became avirulent in the 
tested animais. 

The one positive hernoculture observed in 
one móuse did not indicate an active infection 
since the parasites could not he transfered 
to other very young mice. 

As previoüsly explained 7, 8 these flagellates 
certainly represent trypanosomes inoculate<l 
as "vaccine'_', 21 days previously that- remain­
ed in the blood stream without invading the 
cells. 

It must be emphasized that the number of 
parasites injected was 3,2 x 106 per g (an 
inocuium extremely high) and that the number 
of parasites in the mouse centrifuged serum 
was extremely low (1 in 1,000 microscopic 
fields) . · 

After submitting the Y cultivated strain of 
Trypanosoma. cruzi to important tesls lo exa­
cerbate the virulence of the parasites and/or 
to decrease the resistance of the vertebrates 
to them, we can say in conclusion that, at 
least until now, the parasites had lost their 
virulence in laboratory animals. 

RESUMO 

II - A avirulênc-ia da cepa Y do Trypanoso­
ma cruzi, mantida in vitro 

O Autor apresenta uma nova sene de Les­
tes para demonstrar que a cepa Y do Trypa­
nosoma cruzi mantida em cultura por longo 
tempo, perdeu sua virulência para animais de 
laboratório. 
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