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Experimental Transmission of Trypanosoma cruzi Through
the Genitalia of Albino Mice
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Trypanosoma cruis usually transmitted by contact with the excreta of infected Triatominae; among
non-vectorial infections, direct transmission through coitus has been proposed. We investigated this
possibility by instilling, through the external meatus of the vagina and the penis of previously anesthe-
tized NMRI albino mice, blood of mice infected with strains isolated Bidiphis marsupialigopos-
sum, strain CO57Rattus rattugrat, strain CO22) and human (strain EP). Some animals were allowed
to copulate the same day of the instillation. In other experiments, the strains were inoculated in the
scrotum. To determine the effect of immunosuppression, some mice were treated with cyclophosphamid
30 days post-instillation. Controls were instilled orally and ocularly. Vaginal instillation with strain
C022 produced systemic infection with tropism to the heart, skeletal muscle, skin, duodenum, pancreas
ovary and sternum. Scrotal inoculation with strain EP likewise invaded liver, spleen, lung, lymph nodes
and urogenital organs; while strain CO57 invaded skeletal and cardiac muscle, pancreas, testis, and
vas deferens. Penile infection with strain CO22 was detected by xenodiagnosis. Immunosuppression dic
not increase parasitemia of vaginally infected mice or controls. Mating did not produce infection. Our
results show that contact of blood trypomastigote3 ofruziwith genital mucosa can produce blood
and tissue infections. These results are discussed in relation to reports of frequent experimental tropism
of T. cruzitoward urogenital organs.
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Flagellates, bacteria, and viruses have begrenis of mice, and also injected it into the male
found in menstrual blood, semen, and vaginal fluidscrotum.

and also adhering to spermatozoa (Smith & Dob-
son 1992, Profet 1993, Silverman et al. 1994). MATERIALS AND. METHODS
Blood flagellates of the genetaishmaniaand Three strains of . cruziwere employed: CO22,

Trypanosomaave been observed in urine, macisolated from a naturally infected r&attus rattus
rophages of genital mucosa, semen, and the mderrera & Urdaneta-Morales 1997); CO57 from
cous exudate of the penis (Symmers 1960, Hoafe naturally infected opossumbDidelphis
1972, Uche & Jones 1992, Mebrahtu et al. 1993?narsuplallsa_nd human EP (Torrealba 1970). The
Bloodstream forms of. cruzihave been observed first two strains were from animals captured in ur-
mixed with sperm (Vianna 1911, Lamano Carvalh®an areas of Caracas, Venezuela. The experimen-
et al. 1991), in urine (Zeledon 1974), and in altal animals were heterozygous NMRI mice.

most all urogenital organs of experimental animals  In the first experiment, six females, neither
(Herrera & Urdaneta-Morales 1992, Lenzi et alPregnant nor virgin, 30 g, were instilled intravagi-
1996). Thus, to investigate the possibility of transPally with I0® trypomastigotes using 5 pl micropi-
mission through the mucosa of the genitalia, weettes (Sigma Chem Co USA) with blood obtained

instilled contaminated blood into the vagina an®y cardiopuncture from mice with 2 x 30
trypomastigotes/ml blood of strain CO22. The six
females were divided into two groups: a group of
four females with one healthy male, and a group
of two females that were not allowed to copulate
This study was funded by the Consejo de Desarrollguring the experiment. For these females, 1 h after
\C/|ent|’f|co| y Humc’:;nl'Stl%% gig'? OUznglgefS'dad Central dgnstillation, the vagina was washed with 5 pl ster-
enezuela, grant no. a0 ile saline, which was examined fresh at 400X; ad-
+ . L] 3
E?nigﬁfspg::jdaiggta@lbg?r?;: C'i::ri(s'_zg\?fvzelz'7535897 ditional washings were examined at 8 and 24 h.
Of four males, two were instilled with the same
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the prepuce retracted; the males were allowed parasites in the sections was determined by two
copulate with two healthy females the same day afidependent observers. The parasites were photo-
the instillation and then during the experiment. Thgraphed with a Nikon Microflex HPX-35 camera
other two males were injected into one side of then liford Pan-F film.
scrotum with 0.05 ml of the infective blood, using RESULTS
a 26 gauge needle. o o
All animals were anaesthetised before infec- Intravaginal instillation produced systemic in-
tion by intramuscular injection of 0.02 ml ketasefections with strain CO22, with inocula of 2 and
(Ketamine HC1 100 mg/ml, Fort Dodge Labs? X 1¢* and 1.2 x 10 blood trypomastigotes. The
USA). respective highest parasitemias in the infected ani-
Further experiments were made varying inoculgnals, based on growth curves, averaged: 2% 10
and weight of animals. Blood inocula of 2 x#10 trypomastigotes/ml in direct examination of 20 g
trypomastigotes were instilled into two groups ofmice; 6 x 18/ml by centrifuged buffy coat in 30 g
three females of 20 and 30 g; of 6 ¥1@to six Mice, and 6 x 1B trypomastigotes/ml in direct
females of 30 g; and 1.2 x Aito six females and €xamination of 20 g mice. Cyclophosphamide im-
six males of 20 g that were not allowed to copulaténunosuppression of vaginally infected females
To study the effect of impaired immune re-with the 6 x 16 blood trypomastigote inoculum,
sponse, those animals instilled with the 6 # 10did not increase significantly the parasitemia (F ra-
blood trypomastigote inoculum were immunosuptio = 203388, p-value of the F-test0.05); the
pressed 30 days later by ip injection of 10 mg/kghaximum was 1.3 x FOtrypomastigotes/ml. The
cyclophosphamide (Endoxan-Asta, Asta-Werkegontrol mice infected by mouth and by eye had
AG, Germany), according to Calabrese et alow parasitemias (6 x fGlagellates/ml); cyclo-
(1996), three times a week until death. For corrhosphamide treatment did not increase the
trols, two groups of two females were instilled byparasitemias more than to 2 x*1@nd 8 x 16
eye and by mouth with 6 x #blood trypo- f!agellates/ml in ocular and oral infections, respec-
mastigotes and immunosuppressed as above. tively (F ratio = 1.32551 for oral route; F ratio =
Examinations of fresh tail blood at 400X were3.09009 for ocular route; p-value of the F-test
made on the inoculated animals three times a wedk05 for twice routes).
flagellates were counted by the method of Brener The instilled animals allowed to copulate did
(1962). When examinations were negative, bloofiot infect their healthy partners. Trypomastigotes
taken in a heparinized microhematocrit pipett&vere not observed in vaginal washings of isolated
(Camargo & Takeda 1979) was centrifuged afemale mice.
8,000 x g for 30 min and parasites searched for in Instillation into the penis was successful with
the buffy coat. Three weeks post-inoculation, théhe inoculum of 1.2 x 10 blood trypomastigotes
animals were xenodiagnosed with 12 Il and IVthwith strain CO22; the infection was detected by
stage laboratory-bred nymphs &hodnius Xxenodiagnosis. Relaxation of the sphincters was
pro"xus these were examined three weeks |atébe€‘l’V€‘d. Those mice instilled in the vagina and
(Perlowagora & Moreira 1994). penis that were negative by centrifuged blood were
The experiments with strain CO22 were realso all negative by xenodiagnosis.
peated with strains CO57 and EP on mice 30 g, All mice inoculated into the scrotum were in-
using 1d blood trypomastigotes per mouse. Fo?ected_ With all three strains. The average maximum
each of these strains six females were instillegarasitemias were of 4.5 x4@ x 1, and 3.5 x
intravaginally, three males into the penis, and thret®® flagellates/ml, for strains CO22, CO57, and
males injected into the scrotum. Four female corEP, respectively. Scrotal infections induced relax-
trols were instilled orally and into the eyes. Maleation of sphincters, paralysis of hind legs, and ne-
mice were allowed to copulate with healthy female§rosis of the scrotum.
the same day of the instillation and then through- Histological sections of mice intravaginally
out the experiment. Mortality was recorded dailyinstilled with strain CO22 (1.2 x $0trypo-
Animals showing the highest parasitemiasmastigotes/ml) showed invasion of heart, skeletal
based on growth curves, induced by genital infednuscle, skin (dermis connective tissue and seba-
tions were sacrificed by cervical dislocation, an@eous gland), duodenum (lamina propria and mus-
samples of heart, skeletal muscle, skin, sternuriular layer), pancreas (acini), perichondrium, mar-
lung, liver, spleen, colon, duodenum, pancreagow, and conne(_:tive tissue Qf the sternum, ovary
brain, lymph nodes, testis, epididymis, vas defefstroma) and adjacent fatty tissue.
ens, seminal vesicle, ovary, urinary bladder and Intrascrotal inoculation with strain CO57 pro-
kidney were taken for preparing 5 pm sections tgucgd invasion of h_eart, skeletal muscle, pancreas,
be stained with hematoxylin-eosin. Presence dgstis (tunica albuginea) and vas deferens (smooth
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muscle). Strain EP also invaded the liver (very largeerstitial connective tissue), epididymis (ductus
pseudocysts), spleen, lung (alveolar wall), urinargpithelium and connective tissue and adjacent adi-
bladder (mucosa close to the lumen and smoogose tissue), seminal vesicle (muscular layer), skin,
muscle), kidney, testis (tunica albuginea and irsternum and lymph nodes (Figure).

-..' 3
Histological sections from albino mice intravaginally instilled with strain COZBrgihanosoma cruZrom Rattus rattusand
scrotally inoculated with strain EP from human, showing nests (arrows) with amastigotes in A: cardiac tissue; B: skeletal

muscle; C: pancreas (acinus); D: liver; E: urinary bladder (epithelium, very close to the lumen, and lamina propria);|F: semina
vesicle (mucosa close to the lumen). A-C: strain CO22; D-F: strain EP. A, B, D: 1400X; C, E, F: 950X Hematoxilyn-Eosin)
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DISCUSSION would be logical to search fér cruziin menstrual

The usual vectorial transmission By cruzi Pl0od and in the sexual secretions.
arises when fecal metacyclics of the infecteq 1he reduced virulence seen with instillation into
triatomine make contact with mucous membran%‘e penis suggests that highly vascularized or-

or injured skin of the mammalian host (Dias 1979)3?”1599%1;‘y resist penetratiofotruzi(Lenzi et
Congenital transmission and infection from ma$" . .
g According to Profet (1993), in mammals the

ternal milk with blood trypomastigotes (Chimelli h | h ¢ h

& Scaravilli 1997) are also implicated in infection,SPermatozoa themselves are the vectors for patho-

bypassing the vector. gens, rather than the semmal_ fluid; in women, es-
fjus is the period during which defense against

The urogenital organs are regularly parasitize Pel L ;
in experimental infections (Bice & Zeledén 1970,96.““996”3 is highest, thus inhibiting coital trans-
ission. Mucosal immunity as a surface protec-

Herrera & Urdaneta-Morales 1992, Tavares et ail! . .
1994, Lenzi et al. 1996, Scorza et al. 1996). BlooHON System (Brandizaeg et al. 1999) against geni-

trypomastigotes have been isolated from the urin@! tract parasitic flagellates deserves further in-

of opossums and mice (references in ZeledoYgstigation.

1974). Lenzi et al. (1996) reported thatcruzi ACKNOWLEDGMENTS.
can mix with spermatozoa through the seminifer- To Julio Zambrano for technical assistance and

ous tubules and the epididymus; Lamano et agefania Flores for the histological preparations. To Dr

(1991) also found parasites in or near these orgagrian Ulrich for many helpful comments on the En-

of experimental animals and Alencar et al. (1987jlish version of the manuscript and aid in preparation

observed parasite nests in the muscle cells of thed to an anonymous referee who improved the manu-

seminal ductsT. cruzihas been found in the skin script.
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