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ABSTRACT: A female prairie rattlesnake (Cro-
talus viridis viridis) was gastric intubated with
250 tetrathyridia of Mesocestoides sp. The snake
was killed 12 wk postinfection; a portion of the
liver was examined histologically for evidence
of tetrathyridia. Five tetrathyridia were seen in
two hepatic portal triad vessels. We propose that
a blood-borne metastasis of tetrathyridia in rep-
tiles and rodents may occur.
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The invasiveness of the asexually pro-
liferative tetrathyridia of Mesocestoides
sp. has been experimentally demonstrated
in the Great Basin fence lizard (Sceloporus
occidentalis longipes) by Specht and Voge
(1965), and in the prairie rattlesnake (Cro-
talus viridis viridis) by Widmer and Specht
(1991). When intraperitoneal inoculation
was used in S. occidentalis longipes, tet-
rathyridia penetrated the liver (Specht and
Voge, 1965). Gastric intubation of tetra-
thyridia into C. viridis viridis resulted in
their migration into the gastrointestinal
tract, mesenteries, kidneys, liver and peri-
toneal cavity; specific migration routes for
this distribution have not been determined
(Hanson, 1976; Hanson and Widmer, 1985;
Widmer and Specht, 1991).

We report evidence that asexually pro-
liferative tetrathyridia (Mesocestoides sp.)
could invade the hepatic portal system of
the prairie rattlesnake (C. viridis viridis).
If so, this finding would indicate a sec-
ondary or perhaps primary migratory route
for the distribution of this metacestode to
the viscera of certain reptiles.

The female snake used in this experi-
ment was one of 54 prairie rattlesnakes
used in a project designed to demonstrate
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asexual reproduction of the tetrathyridia
of Mesocestoides sp. in an experimentally
infected ectothermic host (Hanson and
Widmer, 1985). Field collection data,
methods used for gastric intubation, gen-
eral maintenance and necropsy proce-
dures were reported by Hanson and Wid-
mer (1985). This snake was one of 18
maintained at 25 C. Twelve wk following
gastric intubation the snake was killed and
a portion of the liver removed and fixed
in Bouin’s fixative. The tissue was embed-
ded in n-butyl methacrylate and paraffin
as described by Engen and Wheeler (1978).
The tissue block was serially sectioned
through a thickness of about 2.1 mm. Sec-
tions were cut at 2 um with every fifth
section mounted for microscopic exami-
nation. Most sections were stained with he-
matoxylin (H) (Hine, 1981) and triosin (T)
(Galigher and Kozloff, 1971). Orcein
(Sheehan and Hrapchak, 1980) and 1% fast
green FCF functioned as supplemental
stains.

Serial sections (n = 225) were evaluated
to determine the presence and anatomical
distribution of tetrathyridia. Two tetra-
thyridia were seen in one portal triad vein
and three in an adjoining branch, near the
bifurcation of the large parent vessel. Three
of the tetrathyridia had individual invag-
inated scoleces, one had a binary scolex
(both divisions invaginated) and one was
acephalic. The tetrathyridium with a bi-
nary scolex (Fig. 1) was evidence for the
asexual reproductive capability of this
metacestode. It was not possible to deter-
mine whether this proliferative process oc-
curred prior to or after invasion of the
portal system. If the process occurred in
situ, asexual reproduction in other vessels
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of the general circulatory system could be
postulated.

Identification of the hepatic portal veins
was based on recognition of the portal tri-
ads and the histological appearance of the
vessel walls. The portal triad sections, con-
taining the tetrathyridia, were surrounded
by normal hepatic parenchyma. Hepato-
cytes located adjacent to the parasites had
no evidence of pressure distortion or at-
rophy.

Based on observation of tetrathyridia in
the hepatic portal system, we propose that
this vascular route may facilitate their dis-
semination to the liver, kidneys, and per-
haps other viscera. It is not known whether
intraperitoneal inoculations would result
in infections at the same anatomical sites.

Kagei et al. (1974) reviewed ten human
cases diagnosed as harboring adult Meso-
cestoides. He suggested that the practice
of eating raw hearts and raw blood of
snakes (Agkistrodon halys and Elaphe
quadrivirgata) may have been a possible
source of infection for these patients. Our
findings further support the feasibility of
such a mode of transmission.

Asexually proliferous tetrathyridia have
been experimentally transferred to certain
rodent hosts. Gastric intubation of labo-
ratorv mice (Mus musculus) resulted in
direct penetration of the tetrathyridia
through the wall of the small intestine into
the peritoneal cavity and liver (Specht and
Voge, 1965; White et al., 1983). Using the
same gastric transfer technique on the same
host animal, the direct penetration route
was implied for infection seen in the lungs
of males and females (White et al., 1981),
uterine and vaginal walls of infected fe-
males (Conn and Etges, 1983), and mam-
mary glands of nonpregnant and pregnant
females (Williams and Conn, 1985).

Most experimental studies in mice have
involved the intraperitoneal route. This
procedure has added the scrotum (Specht
and Widmer, 1972), abdominal muscula-
ture, epididymis, kidney, and seminifer-
ous tubules to the list of metastatic infec-
tion sites (Todd et al., 1978). We are not
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Two tetrathyridia of Mesocestoides sp.
in the lumina of two adjacent portal vessels in the
liver of Crotalus viridis viridis. The tetrathyridium
in the upper vein has a binary scolex. Note suckers
(black arrows), hepatic artery (curved white arrow)
and bile ductule (straight white arrow). H&T. Bar =
50 um.

FIGURE 1.

aware that work with any of the other
susceptible animals has extended the list
of anatomical sites where asexual repro-
ducing tetrathyridia have been identified
(Novak, 1972; Barton et al., 1984).

Based on the invasiveness of this parasite
and its broad anatomical distribution in
rodent hosts, we believe that invasion of
the hepatic portal system may also occur
in mammals. Further observations are
needed to substantiate or refute this hy-
pothesis.

The authors acknowledge the technical
assistance of Burton N. Brin, Wayne Har-
low, Thomas E. Smith and Stuart A. Wake-
field.
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