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Abstract

Longitudinal sections of adult worms of Trichinella spiralis were prepared by ‘‘squashing
and fixation” technique (Jpn J. Parasitol., 36, 361—366, 1987) and an hematoxylin and eosin
staining profile was described. The hypodermal glands lined up longitudinally with regular
intervals. The stichosome was composed of uniform stichocytes equipped with a round nucleus
and a prominent nucleolus. The stichocyte granules were strongly eosinophilic. The posterior
two thirds of the male adult was occupied by the reproductive organs, including the testis
and the seminal vesicle. Both were long tubular structures folded in two near the ampullar
portion of the midgut and running parallel to each other with numerous sperms inside the
tube. Nuclei of the sperms were round and stained violet by hematoxylin. Its cytoplasm was
structureless at the light microscopic level. The posterior half of the testis was occupied by
immature male germ cells. The vagina was a fine tubular structure running longitudinally
between the body wall and the stichosome. It began from the uterus and ended at the vaginal
opening. The uterus was a huge organ occupying two thirds of the body length. A variety
of stages of embryogenesis were observed in the uterus. There was a crowd of sperm in the
seminal receptacle. Generally the ovary was lacking prominent structure. The more mature
ova were situated on the more anterior side. There was a clear line that separates the neighboring
ova.
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tion has been carried out on muscle larvae of 7.
spiralis to some extent (Bruce et al., 1965;
Takahashi et al., 1987, 1988a, b; Despommier,
1983; Wright et al., 1985). Adult worms of T.

Introduction

Anatomical knowledge of any parasite is im-
portant not only for the basic understanding of

the parasite such as its life cycle, physiology and
taxonomy, but also for the progress of clinico-
pathological studies. The recent progress of
immunology-oriented studies on nematode
Trichinella spiralis prompted its morphological
description to be expanded beyond in to-to ob-
servation under a light microscopic (Villella,
1970). Light and electron microscopical investiga-
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spiralis, however, have received little attention in
spite of their potential importance in establishing
parasitism in the host, and consequently mor-
phology of adult worms is still insufficiently
understood.

We have already established the ‘“squashing
and fixation” technique to obtain a longitudinal
section through the entire length of muscle larvae
of T. spiralis, which allowed crystal clear orienta-
tion of each organ of interest (Takahashi ef al.,
1987). Adapting the technique in this paper, an
hematoxylin and eosin (H & E) profile of the
adult worm is described.
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Materials and Methods

Adult worms were recovered from the in-
testines of mice 6 days after oral inoculation with
muscle larvae, then suspended in the half strength
Karnovsky fixative at 4°C and squashed between
two glass slides with ‘‘appropriate’” pressure,
dehydrated through ascending concentrations of
alcohol and embedded in Acrytron E (MITSU-
BISHI RAYON CO. LTD., Tokyo JAPAN).
Semi-thin sections of 1—2 pm were cut longi-
tudinally and stained with H & E according to
the standard method.

Results and Discussion

For orientation purposes the location of each
anatomical structure is shown in Fig. 8 which is
a phase contrast micrograph of a male and a
female. The parasite is composed of the body
wall (cuticle, hypodermis, muscle cells and cords)
and internal organs including the stichosome
(ST), the intestinal gland (IG), the esophagus (E

in Fig. 6), the midgut, the hindgut (G in Fig. 13)
and the reproductive system. Adult worms have
additional structure known as hypodermal glands
(Bruce, 1970); in a section cut tangenitially
through the body wall, the glands (HY in Fig.
7) run longitudinally with regular intervals.
Drastic morphological alterations occur on the
cords, the stichosome and the reproductive
system during the development from larva to
adult, therefore we restrict this paper to H & E
histology of these structures.

The stichosome

The stichosome of adult worms (ST in Figs.
1 and 9) has a round nucleus with a prominent
nucleolus just like that of muscle larvae. A space
between the body wall and the stichosome,
known as the pseudocelom, is widened and the
stichosome is more segmented than that of
muscle larvae (asterisk in Fig. 1). Although the
stichosome of muscle larvae is characterised by
a striated appearance due to alternate occurrences
of a and B stichocytes (Takahashi et al., 1987),

Fig. 1. A longitudinal section through the stichosome of a male adult. Note widened pseudocelom (asterisk) and

the segmented stichosome.

Fig. 2. A longitudinal section through the stichosome, the ampullar portion of the midgut and the male repro-

ductive organ filled with mature sperms.

Fig. 3. The testis and the seminal vesicle run in parallel.

Fig. 4. Immature male germ cells are located in the distal portion of the testis.
Fig. 5. A longitudinal section of the distal end of an adult male worm.
Fig. 6. A longitudinal section of the frontal end of an adult worm. The esophagus is running longitudinally in

the center.

Fig. 7. A tangenitial section through the hypodermal glands.
Fig. 8. A phase contrast micrograph of the adult male and female.
Fig. 9. A longitudinal section through the stichosome, the vaginal opening (asterisk) and the uterus with a fetal

larva.

Fig. 10. A longitudinal section through the ampullar portion of the midgut and the uterus.
Fig. 11. A longitudinal section through the uterus with embryos and sperms.

Fig. 12. A longitudinal section through the seminal receptacle with sperms and the ovary.
Fig. 13. A longitudinal section of the distal end of a female adult.

Original magnification of each micrograph is x250.

abbreviations used in figures

ST : stichosome

AMG : ampullar portion of the midgut
T : testis

SV : seminal vesicle

N : neck

ES : esophagus

HY : hypodermal gland

U : uterus

E : embryo

IG : intestinal gland

S : sperm

SR : seminal receptacle
OV  : ovary

G : gut
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that of adult worms is devoid of such striation
(Figs. 1, 2 and 9). The stichocyte granules are
secreted within 30 hours after infection and
regained as the worms grow (Chipman 1957). The
stichocyte granules of the adults are more
eosinophilic than that of larvae. In some adult
worms, granules form many clusters which line
up along the esophagus with periodical intervals
(Fig. 9). Our preliminary electron microscopical
observation revealed that each cluster is located
in the vicinity of the canalicular tree. Van
Someren (1939) suggested the presence of two
types of stichocytes in the adult worms. But our
results by means of H & E histology did not con-
firm the presence of two types of stichocytes.

Male reproductive system

The posterior two thirds of the male adult is
occupied by the reproductive organs, including
the testis (T in Figs. 3 and 4) and the seminal
vesicle (SV in Figs. 3 and 5). Both are long
tubular structures folded in two near the ampullar
portion of the midgut (AMG) and running
parallel to each other with numerous sperms
inside the tube (Figs. 2, 3 and 5). Nuclei of the
sperms are round and stain violet by hematoxy-
lin. Cytoplasm is structureless at the light
microscopic level. The posterior half of the testis
is occupied by immature male germ cells (Fig. 4).

Female reproductive system

The vagina is a fine tubular structure running
longitudinally between the body wall and the
stichosome. It begins from the uterus and ends
at the vaginal opening (asterisk in Fig. 9) which
is located to the level corresponding to the mid-
point of the stichosome. In the vagina several
fetal larvae (F in Fig. 9) of whose morphology
are identical to that of newborn larvae, can be
observed. The uterus is a huge organ occupying
two thirds of the body length (Figs. 10 and 11).
A variety of stages of embryogenesis can be
observed in the uterus. The more anterior the
embryos are located in the uterus, the more
mature they are (E in Fig. 10). The more posterior
the embryos are located, the more eosinophilic
and the more round they are (Fig. 11). Sperms
are seen in both the vagina and the uterus (S in
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Fig. 11). Particularly there is a crowd of sperms
in the seminal receptacle (SR in Fig. 12) as
reported by Villella (1970). Generally the ovary
is lacking prominent structure, however, at the
anterior end where the most matured ova are
supposed to be located, a couple of large, bright
and round cells are lined (asterisk in Fig. 12). The
nucleus of the cells is larger than those of the
other ova and contains two or three fine dots.
The dots are stained violet but apparently are
smaller than the nucleolus in the other ova.
Whether they have been fertilized or not is a
matter of future investigation. The more mature
ova are situated on the more anterior side. There
is a clear line that separates the neighboring ova
(Fig. 13).

In summary, we have first described H & E
staining profile of 7. spiralis adult worms. The
micrographs in the figures are representative
which depict all of the profiles of this worm.
Therefore this contribution is expected to serve
as a colour atlas of this parasite for future
histological investigations.
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