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In culture conditions, the lytic effect of
normal human and guinea pig sera on the
crithidial form (epimastigote) of Trypanosoma
cruzi (T. cruzi) has been observed by Muniz
and Borriello (1945). The same lytic effect
was obtained with fresh sera from several
species of mammals except mouse (Rubio, M.
1956). In all cases, the metacyclic trypano-
somes (trypomastigotes) were not affected.

In this report, the lytic effect of various
mammalian sera was examined on the a-
mastigote form in vitro which appeared in
our modified monophasic medium. The
characterization of the surface antigen and
electronmicroscopic observation of the a-
mastigotes as compared with other forms
were also undertaken.

Materials and Methods

The parasite

Tulahuen strain of 7. cruzi, obtained from
the National Institute of Health, Bethesda,
Maryland, U.S.A. through the Keio Uni-
versity, Tokyo, Japan, and maintained in
the laboratory by syringe passage in mice
and in the NNN diphasic
used.

The blood forms of 7'. cruzi from infect-
ed mice were inoculated into test tube
containing about 5 ml of the modified mo-
nophasic medium and cultured at 37°C for
collecting the amatigote forms. Subcultures
were made every 7 days.

The modified monophasic medium used for

medium was
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this study consists of 1% trypticase, 0.5%
glucose, 0.8% NaCl and 5% defibrinated
and hemolyzed rabbit blood.

Lytic effect of normal rabbit, guinea pig and
human sera

Trypanosomes from the monophasic me-
dium after the 12th transfer were collected
and concentrated to about 10® per ml by cen-
trifugation at 2,000 rpm for 5 min at room
temperature. To 1 ml of each of the sera
was added 0.2 ml of concentrated parasites.
The mixture was kept for 1 hr at 37°C and
then centrifuged again. The sediments were
smeared on slide glass, stained with Giemsa
and examined under the microscope. The
same strain which had been maintained in
the NNN diphasic medium for more than
one year and contained epimastigotes in
about 98% was used as a control.

Electronmicroscopy

The amastigotes obtained after the 4th
transfer in the monophasic medium which
contained amastigote form in about 96%, the
epimastigotes from the NNN diphasic me-
dium, and the trypomastigotes from infected
mice were separately collected and fixed at
4°C for 1 hr in collidine buffer pH 7.4,
containing 4% gluteraldehyde. After wash-
ing the specimens at least 3 times in col-
lidine buffer, post-fixation in 1.5% osmic acid
for 1 hr was done. The specimens were
dehydrated in a series of increasing con-
centrations of ethanol followed by propylene
oxide and then a 1:1 mixture of propylene
oxide and resin. The whole dehydration
process took 2 hours, after which the speci-



mens were transferred into resin and left
overnight in a dessicator. After polymeriza-
tion in increasing incubator temperature
(37°C, 45°C, 60°C) for at least 3 days, sec-
tions were cut and stained with uranyl ace-
tate for 30 min at 45°C and in lead citrate
Washed
specimens in grids were dried and micro-
graphs were taken by a Hitachi 11 DS ele-
ctron microscope.

for 3 min at room temperature.

Analysis of surface antigen(s) by the fluores-
cent antibody

Trypanosomes in the monophasic medium
from the 5th to 10 th transfer were pooled, col-
lected and washed at least 4 times in saline
by centrifugation at 2,000 rpm for 10 min
at room temperature and then stored at
-25°C. Equal volumes of trypanosomes and
Freund’s complete adjuvant were mixed well
and used to immunize rabbits by intramus-
cular inoculation of 1 ml of the mixture.
Immunization was done 5 times at seven days
interval. Seven days after the last immuniza-
tion, the rabbit was exsanguinated by car-
diac puncture, the blood was collected and
the antiserum was conjugated with fluores-
cein isothiocyanate (FITC).

Conjugation of antiserum with FITC was
done according to the method of Riggs et
al. (1958). The conjugated antiserum was
passed through Sephadex G-25 and then
fractionated in a stepwise manner through
DEAE cellulose column with phosphate buf-
fer at 0.005 M, pH 8.0; 0.03 M, pH 7.2;
and 0.1 M, pH 7.0. The fraction eluted by
0.03 M was concentrated by polyethylene
glycol 6,000, dialyzed in phosphate buffer saline
(PBS), pH 7.2 and used for direct staining
of the blood form trypanosomes (trypomasti-
gotes) collected from previously infected
mice, and the epimastigotes from the dipha-
sic medium.

For staining of the amastigote, the con-
jugate was absorbed by the epimastigotes
from long established cultures, until the con-
jugate lost its agglutinating ability for the
epimastigotes. Amastigotes obtained after
the 8 th transfer in the modified monophasic
medium was used for staining.
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Living parasites were mixed with the con-
jugate for 10 min at room temperature (Klein
1966).  Afterwards, the trypanosomes were
washed in PBS until the excess and unreact-
ed conjugate were removed. Observation
under the fluorescent microscope was done

immediately.

Results

Table 1 shows the relative frequency of
the 3 types of 7. cruzi during 10 serial pas-
sages at 37°C in the monophasic medium
after transfer from infected mice.

The sera obtained from rabbits, guinea pigs
and men showed the unanimous lytic action
on the epimastigotes while they showed the
action on neither the trypomastigotes nor
the amastigotes.  Table 2 shows the result
with one rabbit serum. The epimastigote
lysis was observed in Photos. 1-6.

Electronmicroscopic observations show dis-
tinct differences among the different forms
as regards the cell membrane. Both the
amastigote and the trypomastigote have much
thicker membrane than the epimastigotes
(Photos. 7, 8, 9). Although the former two
are provided with thick cell membrane, the
trypomastigotes exhibit short, fine, irregular
bristle-like projections while the amastigot-
es show a relatively smooth, compact surface.

Table 1 The relative frequency of the 3
types of T cruzi during 10 serial passages
at 37°C in the monophasic medium
after transfer from
infected mice

Trypomastigote Epimastigote Amastigote

Subculture (%) (%) (%)
1 100
2 1 99
3 1 99
4 1 3 96
5 2 7 91
6 2 26 72
7 1 13 86
8 1 20 79
9 1 25 74

10 2 37 61

(19)
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Table 2 The percentage of the three forms and the destructed cells
of T. cruzi before and after treatment with a rabbit serum

Trypomastigote (%) Epimastigote (%) Amastigote (%) Destructed cell (%)

The culture forms
in the diphasic
medium before
treatment

2.0

The same above

after treatment 1.9

The culture forms
from the 12th
passage in the
monophasic medium
before treatment

12.8

The same above

after treatment 10.1

98.0
93.1
34.0 53.2
0.9 67.7 41.3

The FITC conjugated antibody, after ab-
sorption by the epimastigotes, stained only
the amastigotes (Photo. 10) while both epi-
mastigotes and trypomastigotes were left
unstained. The unabsorbed conjugate stain-
ed the agglomerated epimastigotes (Photo.
12). The blood form trypanosomes (try-
pomastigotes) were not stained with the
unabsorbed conjugate except a few (Photo.
13).

Discussion

The lytic effects of normal sera from
various animals to the epimastigotes were
observed by Muniz et al. (1945) and Rubio
(1956).  The lytic action is suggested to be
an immunological reaction by natural anti-
body which needs complements because in-
activated serum can agglutinate the epimasti-
gotes but not lyse.

The results from the present study con-
sistently show the resistance of the amasti-
gotes to the lytic action of rabbit, guinea pig
and human sera as like as the typomastigotes.
Electronmicroscopy revealed the presence of
thick cell membrane in both the trypomasti-
gote and the amastigote. Although not as dis-
tinctive as the outer thick layer (Kubo, 1968)
or the ““surface coat ’ in salivarian trypano-
somes (Vickerman, 1969), the fine, bristle-like
projections on the bloodstream form (trypo-
mastigote) of 7. cruzi and the smooth, com-
pact surface of the amastigote were observed.
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By fluorescent antibody technique, the sur-
face substance of the amastigote was shown
to be antigenically different from the epimasti-
gote, because the fluorescent antibody absorb-
ed with epimastigote stained it.

The existence of different surface antigen
on the trypomastigote (blood form) was in-
dicated from the fact that the used fluores-
cent antibody didn’t stain it.

These findings may explain why the sera
are unable to lyse the two forms.

Since the amastigote used in this study is
the form produced in the monophasic me-
dium, it is difficult to say whether the same
characteristics are true for the intracellular
amastigotes. Inoki et al. (1973) noted the
presence of villi-like structures on the surface
of the form released from the destruction of
infected cells ¢z vitro. It is assumed that
such structures may also produce resistance
to the lytic action of mammalian sera be-
cause of the same reason.

Summary

Amastigote form of 7. cruzi produced in
the monophasic medium was found to resist
against the lytic action of rabbit, guinea
pig and human sera as like as trypomastigote
form.

The surface membrane and antigen of
different forms of 7. cruzi were investigat-
ed in order to elucidate the resistant me-
chanism against the lytic effect. Electron-



microscopic observation showed that both
amastigote and trypomastigote forms have
surface coats surrounding the whole body.
Fluorescent antibody technics revealed that
the surface antigen of each form was dif-
ferent one another.
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Photos. 1-6
Photo. 1.
Photo. 2.

Photo. 3.
Photo. 4.
Photo. 5.
Photo. 6.
Photos. 7-9
Photo. 7.

Photo™ 8.
Photo. 9.
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show the lytic action of the sera.

The culture forms in the diphasic medium consisting of 989% epimastigote.
The lytic effect of a rabbit serum to the epimastigote.
lysed completely.

The culture forms from the 12 passages in the monophasic
the three forms.

The lytic effect of a rabbit serum to the culure forms in the monophasic medium.

The epimastigotes were

medium consisting of

The amastigotes (A) and trypomastigote (T) were not lysed.

The same treatment as above was done with a guinea pig serum and the same
result was shown

The same with a human serum and the same result was seen.

show the electronmicroscopic observation on the three forms.

The amastigote has the smooth and compact surface coat.

The fine bristle-like surface coat was shown on the trypomastigote.

No surface coat was seen on the epimastigote.
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Photos. 10-13 show the observation with fluorescent antibody technics.
Photo. 10. The fluorescent antibody absorbed with the epimastigotes stained the amastigotes
but not other forms.
Photo. 11.  The fluorescent antibody absorbed with the epimastigotes was confirmed to have
lost the staining ability to the epimastigote
Photo. 12.  The non-absorbed fluorescent antibody stained the agglomerated epimastigotes
Photo. 13, The stained trypomastigote with the non-absorbed fluorescent antibody was shown
but almost others were not stained





