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SUMMARY

Cultures of two T. cruzi strains (Y and MR), kept in LIT medium for different .
periods of time after isolation from vertebrate host, presented similar growth curves.
Differentiation (epimastigotes — metacyclic irypomastigotes) rates, however, were
consistently different in the cultures of Y strain, ranging from 5% (PF culture)
to 309% (Y, cultures). Similar variation was observed with cultures of MR strain,
which steadily displayed higher differentiation rates than those of Y strain. The
factors responsible for the reported differences in the rate of metacyclic morpho-

genesis could not be identified so far.

INTRODUCTION

Trypanosome cruzi cultivated in LIT (“L-
ver infusion-tryptose”) liguid medium pre-
sents a 4-day period of exponential growth
followed by a stationary phase Camarco ®.
The differentiation of epimastigotes into me-
tacyclic trypomastigotes begins at the end
of the exponential growth and proceeds all
along the stationary phase. The usual pro-
portion of metacyclic forms in the cultures
(10% to 15%) CamArGo ®; FERNANDES et
-al. ¥ may significantly increase by using dog-
heart infusion instead of liver infusion and
lowering the medium pH; in such medium,
~T70% of metacyclic forms could be obtain-
ed at the end of a weeks growth (CasTEL-
LANI et al.*). All those experiments have
been performed only with cultures of Y
strain SiLvA & Nussenzwric 7. The present
paper reports the experiments on growth' and
differentiation, in LIT medium, of several
cultures of two different T. cruzi strains (¥

and MR), kept in artificial medium for va-

_ riable periods of time after their isolation

from the vertebrate host.

MATERIAL AND METHODS
The following T. cruzi strains were used:

Y strain, isolated from an acute case of
Chagas’ disease Stiva & NussENZwEIG ® and
MR strain, isolated from a naturally infect-
ed Triatoma infestans BrENgr & CHIARI®.
Both strains were kept in mice by repeated
intraperitoneal blood passages performed
weekly for the Y strain and every 10 days
for the MR strain. In different periods, the
blood of heavily infected mice was inoculated
into LIT medium, the flagellates being then
serially transferred to fresh LIT medium
about every 15 days.
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Culiure media — LIT (“liver infusion-
tryptose”), described by Camarco? and HIL
(“dog-heart infusion lactoalbumin”),
cribed by Casterrani et al.* have been
used.

- T. cruzi cultures used in the growth and
differentiation experiments:

Y strain: culture “Y,;;” having undergone
after isolation from experimental infect-
ed mice, 77 passages in LIT within 3 years;
culture “PF” cultivated for about 17 years
in blood-agar and then, in LIT medium for
1.5 years.

MR strain: Culture “MR,,”, with 44 pas-
sages in LIT within 2 years and culture
“MRuy;”, with 147 passages in LIT within
6.5 years.

For some experiments, hemocultures in
LIT medium, were carried out with the blood
of “animals previously inoculated with the
aforementioned cultures. Before the experi-
ments, the flagellates were gradually adapted
to growth in LIT medium by weekly passage
performed for a period of two months. Those
culture were identified a “Y I ”, “MRIL” and

C‘PF if »?

All - cultures were gradually adapted to
exponential growth and only {flagellates
presenting growth of at least 100% in
24 hours were used as inocula for the expe-
riments.

Growth and differentiation experiments —
T. cruzi culture forms at exponential growth
. were inoculated into 50 ml Erlenmeyer flasks

containing 8 ml of medium so that an initial
density of about 15 x 10°/ml flagellates was
obtained. Cultures transferred to a different
medium, were previously washed twice in
the new medium by centrifugation at 400 g.
All cultures were kept at 28°C. In the expe-
riments with HIL medium, the cultures were
“previously in cubated at 21°C for 48 hours
and, then, kept at 28°C.

After being homogenized in a mechanical
spinning shaker the cultures were accordingly
diluted in Paul’s solution PAuL? and the
number of flagellates daily determined in a
Fisher-Autocytometer with the threshold ad-
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des-

justed to 72.5. The percentage of metacy-
clic trypomastigotes was determined by mi-
croscopical examination of 500 to- 1000 nomn-
selected flagellates in Giemsa-stained smears.

RESULTS

No significant  differences  regarding
growth in LIT medium was detected with all
studied cultures (Figs. 1 and 3). The differ-

" entiation rate was, however, rather differ-

ent in the cultures of Y strain: culture

Y:; consistently presented, on the 8™ day of
growth, about 30-35% of trypomastigotes
metacyclic forms, where as PF cultures stea-
dily presented a low proportion of metacyclic
forms (~5%) (Fig. 2). Culture MR,
showed a constant differentiation rate of
40-50% whereas in cultures MRy, the pro-
portion of metacyclic forms does not exceed
15-20% (Fig. 4). Cultures PF which stea-
dily present a low differentiation rate in LIT
medium, showed a.5-fold. increase of metacy-
clic forms in HIL medium (Fig. 5). Cul-
tures Y;; and MR, after one passage through
mice (identified as Y , MRI ) regained
the usual capacity to form a high percentage
of metacyclic trypomastigotes;  culture
PF It however, kept its low differentiation
rate (Fig. 6).

DISCUSSION

Bice & Zerepon* reported that T. cruzi
cultures long kept in the laboratory seem to.
produce larger number of flagellates than
those maintained for a shorter period of
time, in artificial media, which suggests a
gradual adaptation of the parasite to the
culture medium environmental conditions. In
our experiments, however, no significant
differences in the growth rate of the various
cultures kept for different periods of time
in culture was detected. It is worth empha-
sizing the importance, in such comparative
studies, of using standardized inocula form-
ed by flagellates in the exponential growth
phase so that unpredictable delay and fluc-
tuation in the parasite’s multiplication are
avoided.
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Fig. 1 — Growth curves of 7. cruzi cultures Y and PF in LIT medium.

On the other hand, a significant variation
in the differentiation rate of the several cul-
tures studied was observed. This finding
shows, apparently for the first time, in cul-
tures kept in laboratory for different periods
of time after their isolation from vertebrate
host, a large variation of the rate of meta-
cyclic trypomastigote morphogenesis. The rela-
tive ability of those cultures to build up
different proportions of metacyclic forms is
rather constant and steady results are obtain-
ed in repeated experiments performed over
large periods of time. This has been observ-
ed chiefly with the PF strain which, during
2.5 running years, produced a low differ-
entiation rate (5%). The high differ-
entiation rates of cultures Y;; and MR, were
repeatedly observed during 2 years; a gra-

dual tendency of decrease in the proportion
of metacyclic forms was thereafter detected:
Nevertheless, the percentage of metacyclic
forms in these cultures was never under 25-
30%. The low differentiation rate of PF
culture was kept after a single passage
through the vertebrate host and subsequent
gradual adaptation of the parasite to expo-
nential growth in LIT medium. However,
the usual capacity of cultures Y., and MRy,
to form a high percentage of metacyclic
forms was suddenly regained by means of
the passage, through albino mice. This sug-
gests a correlation between the proportion of
metacyclic forms in the cultures and the
period of time they are kept in artificial
medium. The regulation of the cyclic pro-
cess of differentiation epimastigotes — try-
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Fig. 2 — Differentiation curves of T. cruzi cultures Ys and PF in LIT
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Fig. 3 — Growth curves of T. cruegi cultures MR« and MRuix in LIT
medium

84




CHIARI, E. — Growth and differentiation of 7Trypanosoma cruzi culture forms kept in laboratory for
different periods of time. Rew. Inst. Med. tropy. Sdo Paulo 16:81-87, 1974.

554

50

45

401

354
OO0 Cu!fure MR,

.—.—° Culture MRI47

25

20

% Metdcyclic trypomastigotes

154
109
. B,
0.
o1 T T T T T T T
1 2 3 4 5 6 7 8
Days
Fig. 4 — Differentiation curves of 7. cruzi cultures MR« and MRix in
: LIT medium.
E
5 60
[» 9
L[]
[=]
x 50]
w
2
530/
®
S
= 20{
. el Sl ----®
o /,—
®
0
£ 1ol
=z
2 25] o -_g HIL medium
o o—e LIT medium
._f__" 20 R /’
g 15]
2 .
hat . //
2 10] L
© e
> ’
3 "
5 51 -
= -
° @ —6
T L T T
7 8 9
Days
Fig. 5 — Growth and differentiation curves of 7. cruzi culture PF in

LIT and HIL media.

85



CHIARI, E. — Growth and differentiation of Trypanosomea cruzi culture forms kept in laboratory for
different periods of time. Rew. Inst. Med. trop. Sdo Paulo 16:81-87, 1974.

55,

50

45 ]

40]

35

30]

25

20 ]

trypomastigotes

% Metacyclic

I
O—0 Culture Y
77

o
&——@ Culture MR44

Cuiture PFII

Days

Fig. 6 — The differentiation curves of T. cruzi cultures Y,IIEI N

o IT IT
MR, PF

pomastigotes has been studied by CaMawr-
c0 * who showed that the proportion of me-
tacyclic forms increases in aged cultures.
This phenomenon has been explained either
by a depletion of nutrients or by gradual
accumulation of metabolites. The obser-
vations of STEINERT °, who induced form tran-

sition in Trypanosome mega by adding urea

to the medium and of CasTELLANI et al.*
who increased the proportion of metacyclic
forms by replacing liver-infusion with heart-
dog infusion in LIT medium, show that che-
micals or biological substances are likely to
stimulate morphogenetic processes otherwise
under control of repressive gene mechanisms.
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in  LIT medium.

The present experiments show that besides
repressing /stimulating factors present in the
media some inherent parasites’ characteris-
tics probably selected by the prolonged main-
tenance in artificial media participate in the
epimastigote —> trypomastigote  process  of
differentiation. The possibility of the oc-
currence of different strains showing a differ-
ent behaviour as regards trypomastigotes mor-
phogenesis soon after their -isolation from the
vertebrate host should be investigated. T.
cruzi is now considered an extensive pool
of populations presenting peculiar characte-
ristics and the capacity to form infective
forms may well be a further strain genoty-
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pic distinguishing mark. From a practical
point of view the study reported in this
paper may provide a number of cultures
which, under natural conditions, show a
large range variation in the proportion of
infective forms. This kind of material per-
mitted to demonstrate that trypomastigotes
from several cultures revealed differences in
their capacity of infecting vertebrate hosts;
those differences seemed also to depend on
intrinsic characteristics of the metacyclic
forms rather than on the number of culture
forms inoculated CriarS.

RESUMO

Crescimento e diferenciacio de formas de
cultura do Trypanosoma cruzi maniidas em
laboratério por diferentes periodos de tempo

Culturas de T. cruzi, amostras Y e MR,
mantidas em meio LIT por diferentes perio-
dos de tempo apés isolamento do hospedeiro
vertebrado, apresentaram curvas de cresci-
mento semelhantes. Entretanto a taxa de di-
ferenciagdo (epimastigotas — tripomastigotas
metaciclicos) na amostra Y mosirou acen-
_tuada diferenca: 5% (cultura PF) e 30%
(cultura Y.;). As culturas da amostra MR
. forneceram resultados semelhantes apresen-
tando, no entanto, uma taxa de diferenciacgio
mais alta do que as observadas com a amos-
tra Y. N&o pode ser identificado o fator
responsivel pelas diferencas relatadas, quan-
to a taxa de metaciclogenese,
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