Electron Microscopic Observations of Cross
Sections in Toxocara canis Infective Larvae
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Abbreviations : Am, amphid; An, anus; AP, amphidial pore; BL, basal layer; Cu, cuticle; DCd, dorsal
chord ; DL, dorsal lip; Es, esophagus; EC, excretory cell; ECL, external cortical layer; ED, excretory duct;
EP, excretory pore; HyL, hypodermis layer ; HL, homogeneous layer ; IC, intestine cell; ICL,internal cortical
layer ; ISL, inner surface of lip; LmC, lamellar complex ; LA, lateral ala ; LCd, lateral chord ; M,
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Fig.2. Anterior portion of T. canis larva. The openings of Fig.3. Posterior portion of T. canis larva. Distance from
amphids (AP) were observed and the ventral lip (VL) was anus (An) to the tip of tail was approximately 30~36 um.
formed at the ventral margin. The excretory pore (EP) The openings of phasmids were not observed.

opened out at the ventral region approximately 35~38 um
from the tip of the head.

Figs. 1-3. Scanning electron micrographs of Toxocara canis infective larva.
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Fig.4. Light micrograph of T. canis larva. The anterior
margin of the larva consisted of the ventral lip (VL) and
the dorsal lip (DL). The esophagus (ES), nerve ring (NR),
excretory pore (EP), excretory cell (EC), intestine cell (IC)
and anus (An) were seen in the pseudocele.
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K1 EERBORHEE THS. EC 3—ETHBHH, A&
Tok (necleus, N) Z# 2 L Wi @ &, /NEM (vesicle of
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M2 FEEE L AREERT I BEIhLET, &
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Fig.5. [llustration of 7. canis larva. The numbers in the
right-hand side and the bars indicate the numbers of the
Figures and cutting levels of the larva, respectively.



998 7N

VCd AR R LT W0 L, ¥ (dorsal chord, HRELADOEEIR ORI -7
DCd), fll% (lateral chord, LCd) W@ T/PEh ol —DD OEEITLLRT, BEERITIEEbhs IC NEE &,

EC A #FRO--OOWE & LTAHBRA. ZOMBERTI LA BEENBFERBER TALALARRILS, 2MTg
XD VEC 2cEFIL TR Y, hREik VEC 2R EM il CHCERBERLT .

. OB BV TIRY

Am

6 Am e 00 2t

Fig.6. Slightly oblique section of the anterior portion of T'. canis at the level of the vestibular lumen (Vel). The Y-shaped
Vel was bounded by three lips, which were covered with the inner surface of lips (ISL). A pair of amphids (Am) were
observed on the both sides of subventral lips (SVL). The lamellar complex (LmC) was situated at the outside of ISL.

MC

Fig.7. Cross section of the posterior portion of the buccal cavity. The Y-s.haped stomatol wall (StW) was surrounded by the
lamellar complex (LmC). A pair of amphids (Am), two sensory papillae (SP) and a few muscle cells (MC) were observed.
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Fig.8. Cross section of the anterior portion of the nerve ring. The muscle cells (MC) were located just beneath the cuticle
(Cu). The dorsal chord (DCd) and the ventral chord (VCd) were observed under the muscle cell (MC). The esophagus (Es)
was surrounded by somatic cells that contained a large number of mitochondria (M).

9

Fig.9. Cross section of the nerve ring (NR). The esophagus (Es) was surrounded by nervi cells, that formed NR. Two lateral
alae (LA) were began to appear at this portion through the tail portion of the larva (see Fig. 15).
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Fig. 10. Cross section of the excretory duct (ED). At the posterior region of the esophagus (Es), more than 10 somatic cells,
each had a large nucleus (N), were seen. At this level of th larva, ED run toward the outside.

Fig. 11. Cross section of the esophageal bulb. The unicellular excretory cell (EC) was seen two large oval shaped. One side of
EC was somposed of numerous vesicle. The other side was occupied by a huge nucleus (N). The esophagus (Es) was situated
the dorsal part of EC. The cytoplasm of this part of Es appeared a gland structure.
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73R 3y FCHBELENIHMTE s, layer, HL), #E&UEE (striped layer, SL), &JER (basal layer,
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Fig. 12. Cross section of the middle part of the larva. Two colums of an excretory cell (EC) were predominant at the level of
this portion. EC was filled with numerous small vesicles (VEC), except for the central part of EC. An intestinal cell (IC)
forced dorsad by EC. A large ventral chord (VCd) was observed. The muscle cells (MC) were divided into four sections by a
dorsal chord (DCd), VCd and two lateral chords. In each compartment, 8~10 muscle cells (MC) were seen.

DCd

Fig. 13. Cross section of the intestinal region. A large intestine cell (IC), which was not developed into a lumenal structure, was
filled with the body cavity.
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Fig.14. Cross section of the anus (An). The opening of the An was situated on the ventral cuticle (Cu).

Fig. 15. Crosé section of the posterior end of the larva. The ventral chord (VCd) was large and tall

filled with the body cavity.

with narrow base, and was

Figs.6-15. Transmission electron micrographs of cross sections of T. canis larva.
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Fig. 16. Cross section of the cuticule. The cuticle was constituted of external cortical layer (ECL), internal cortical layer (ICL),

homogeneous layer (HL), striped layer (SL) and basal layer (BL).

BL was closely adherent to the hypodermis layer (HyL). A

large number of musclar filaments (MF) and a few of mitochondria (M) were observed in a muscle cell

Fig.17. Longitudinal section of the posterior end of the
larva. The anus (An) opened out to the ventral cuticle.
The connection between An and the intestinal cell was
not clear.
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Abstract

Toxocariasis, one of the important zoonoses in humans, can be precisely diagnosed by detecting the presence of
Toxocara nematode larvae in pathological sections. The larva of the roundworm in dogs, Toxocara canis, an ascarid nema-
tode, is one causative agent of the disease. Morphological features of the larva have been described using a light microscope.
However, no detailed fine structure of the larva has been available for morphological differentiation among the relative
species of Toxocara larva. In this paper, fine structures of the entire body of Toxocara canis larvae were described by a scan-
ning electron microscope (SEM) and a transmission electron microscope (TEM). In the surface structure of the head portion
of the larva under the SEM, the openings of amphids were observed, but no lip was seen on the anterior end of the larva,
unlike that of the adult worm. In the cross-sectional views of the head portion under the TEM, the Y-shaped internal lip-like
structure that was thought to be the pre-lip structure, a pair of amphids, six sensory papillae, and a lamellar complex structure
were observed. In the cross section at the anterior portion of the nerve ring, a large number of mitochondoria were aggregat-
ed in the somatic cells around the esophagus. This suggested that energy metabolism in the larva was active at this portion.
In the central part of the larva, two excretory columns containing numerous small vesicles were seen. In addition, an intesti-
nal cell, which was not developed into a lumenal pattern, and a large ventral chord were observed. The central part of the
excretory cell lacked small vesicles and was filled with the cytoplasm, instead of the excretory canal described by Nichols
(1971). The excretory columns were longer and larger than those of other ascarid larvae. In the tail structure, a phasmid,
which is a feature of the phasmidia class including Ascaris, was not observed by either the SEM or TEM at this stage of the
larva. The cuticle consisted of five layers. The thickness of each layer was different from those of the other nematode
species. In the inner part of the cuticle, hypodermis lay between the cuticle and the muscle cells. The muscle cells were not
of the coelomyarian type, and were partitioned into four sections by a dorsal chord, a ventral chord and two lateral chords. In
each compartment, eight muscles were seen. A muscle cell had 120.9+54.6 muscle filaments on average. The above fine
structures of the larvae observed are deemed to be useful as basic data for the differential diagnosis of toxocariasis using an
electron microscope.



