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k¥ Y FHE (Toxocariasis) 134 X AHHRSER L % Ot b
v 55 (Toxocara) B ORI L BEFRYEHh, ABLE
B Y e (Zoonoses) DEIEIC A D, B R B ITIE (larva
migrans) O—2& LT, &E, BRUWBELNLThBEERETH
5.

ZDA RERFELL, 19524E, Beaver BV X » TRBI M-
Mg B {7 (visceral larva migrans, VLM) & B3 5B
D5Y, 4 RERGRIC L - TREBEFRER/LTV S, BD
ORBT 2 VLM OFEMATE, SRS 5 AMEkE X OHER
BRES LS FELA, OFERERCR O HFBRRER
FHERN, H5VITREFE S 2H & RROFEERF O
ThEHGBROMEIE A DRI, T LTI OHERITDON
T, Smith and Beaver® D AEEE=, Nichols®, Sprent®7x £
I 2B EROEEND, TOPRENS XBERGRTHBH
ERHLhEIh, EOWRBC L VL ORYRE, JFEHFHE
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Baiz@r b, FERECRHE, BERICET 5P58272E
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ASEDFRESEAZEIT L, Nichols? 12 X » TI96EIRE
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¥H, ETHEEST I D2HBENRHRIIG LA TR T
Tehote, Fio, WEARENRRTHRME A REZ RS
LI X W BN ZHE TR 5, $EYEHT S Z L 13ED
THETHB. f-T, B - MBZNITECEL 22 H
ZEmh, TOFHEDOWERIIKCICES Lich, WThdAX
Wi (Tozocara canis), * aMf® (Toxocara cati) e &, Fx
o LHEEN M B 5 it b, L Lichib, b
*V S BEENBOMEZOWRIT, TORITLALREN
TE LT, BETH RREENEH I EESES» b1Th
hTwab.

Bl , PiEEEHCET 5o —BE LT, Kondo® A =4l
BBk O F R ETEMEC L 2 BEL T, Bt -
B R O BRI % BRI Py O /N EERRE £ FERS Lt
&L, Talluri™ O RIEHELHROREB L, Pt o B>

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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Frote., ¥FLEHRPI0EY, ARCHEL TV BIERK
kEFRET RO, SRARACREESE, oBBK
TRELEE L

EHAE TRMET I HEEDIDIT, $REI0%FMERL
<) vCHEELE. BiKiEBitsir<) v iRk =g ) -0
FHNC X H Y, BERT 3 Ab bR EREB Y AER, BRAR
i HCP-2 8 (AL, TR 2ff-7. BRLeRERAEK
#F HUSS5 # (AL, BR) 2Tk, mEBE 2~10KV
L EEETFEME S50 8 (A, ) TERELL.
FHRNETFEMEC X 5BEIL, HIRE2.5% 7NV E—LT
AT e FICRIRREIRE, FOH1.0%A+ A I v 48T 3 KH
EET 5 EEEX T, BAR 3y ABET52D30%=
2 —AYTEERES L. DW= %  —ARFIC &
BRhiKEFV, =R VEECAE L. 0k Lokt
BEGFC Ly DR Y S =— VB e by = VBT X 2RE
g LEZ L. BRIERRE FHRME LEM-200 BiA
BEERT, ANET) ¥ AVIREE 100KV K TfT-7.
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[, 4 RERPHOEERE FRMHEBR
EENBETERHEC L5 2ERYR 1R L. FHOPR

T b, SRR < ¥ THUR (ateral ala, LA) 2R ET
TEH, REOX 2i@mgs, &= FiAdshfR s 0ERIIEL
Zbhich ot EHOKE (K 2) ERREADhD X 5783
SDE (lip) BEbhich . EEDOHEE (subventral lip,
SVL) L7t i4r (BE ; ventral lip, VL) 12 %E (dorsal lip,
DL) ekt b dEHE LT Wi, BOREFLIE (sensory
papilla, SP) iZEE TR ik » fod, T2k (amphid, Am) DI
# (amphidial pore, AP) 3 FEE (VL) &=, LRFEETAH &
PHERTE . B D 35~38um DT Bt (excretory
pore, EP) ABAL L T\ (R 2). —H, B B\WTik, B
B 30~36um DIALTALFT (anus, An) 2P LTV 58,

TrAIy FORARBETE -1 (K3). £, R4
BT Itz » RS (transverse striation) AR Hh, F O
1% 0.87~0.89m ThH-1z.

1. 4 RERYHBOFBAUETFHMRER

HEMETEMEC X 5 YRBRET oM, IR
P L DBBERT ok, KEEMIC X B A TR ROEH
DOFHEHE, SROE» > ATHCHE e, fAHRE5HEE
DHLOTHB. ¥R (n=15) O Kk 381.616.9um
(Mean+S8D), IBiX17.9+1.1um, AERIL11L.0£5.6um T
Bl

B 4 i AR A THC Bl S @ o EROEREA A il
msh R EENESTHSH . DL LR/ LK VL, &E
(esophagus, ES), ##& % (nerve ring, NR), EP, Bt & ja
(excretory cell, EC), #¥ DEH TR I HLEMIE
(intestine cell, IC), An 2AHE & h . HH (ventral chord,
VCd), LA, f#ifa (muscle cell, MC) I oBRLIBEIR
ool

5%, 4% TR~ HBRyERIRLL, KICRTHEETES
ONBERLELDOTHS. EEHEIZARRNLI0y e &
o, K6~15IRLT.

1. A =) RO KIS

M6 IXEM OB THSD. ZOBROLTRTHERILT
NTETHANEHTHS. K6 OBRIZEAKETEE TEZ
¢, MRIC M- TERL, THIREMSEMFDICHTS
nEbDTHB. Mok LHe DL AMIBL, BTHCHEL
D SVL 235, £AFHD SVL i, K&7s Am OHFHE
REBRBOEHL, FLEFO SVL iR TR
HEWE L, IHCMVERBERRORL. T, HRBT
FRER 2 OSOOMEME L Bbh s Er Roh, T
ht SP o—#HEEbhad, Lrl, EEHETHEESEST
i, SP R@EB»bhichofc. —F, BORMIERMREK
(innersurface of lip, ISL) 28R %, THiZ X - CT=XARD 0 gl
BERE (vestibular lumen, VeL) AL LT\ k. ISL D 4-RIiEHE
WoBROER L LTREBRKEA#E (amellar complex,
LmC) R bhi.

X 72 6 D4 D0 T HOBMIE T 0o AERHITIC
STV TH B, CEEE (stomatol wall, StW) vk Z O E T
Es Wil REYEWEELTHED, £OED%E LmC AHD
AT, LmC 3WEREEL, BLACEEMOTR

mitochondria ; MC, muscle cell; MF, musclar filament ; N, nucleus; NR, nerve ring ; StW, stomatol wall; SL,
striped layer ; SP, sensory papilla; SVL, subventral lip; VCd, ventral chord; VEC, vesicle of excretory cell;
Vel, vestibular lumen; VL, ventral lip; VLM, visceral larva migrans
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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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EHLTW, ¥, Am BBRER LTV 502388
1.
K8 XHEH#E NR OB LTV AEOTHS. ZDH4
2B (cuticle, Cu) DAMIZH K FB (hypodermis layer,
HyL), MC DRE»nEbhic. i, VCd BAZ-& hEabh,
+FEREEEEREDEFEEDTERD I Va2 v F Y 7
(mitochondria, M) DESR A SN T,

X NRARLNBMETHS. Es i, @i
WRCEOERE L LT, ZOMBOME, SERARSH
BLoClnste.

K10tk NR OB TH D . RIGKEIZEH» S BN @D
LRRDICHT D IO THB. Es wHLh %< iz
MEMRIAS T, Es O TMOMRKLT, KEAZErET5M

_20pm

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.

BTHBEEh Tz, ¥4, EP 2% 5 5l (excretory
duct, ED) @D S ht-.

K1 EERBORHEE THS. EC 3—ETHBHH, A&
Tok (necleus, N) Z# 2 L Wi @ &, /NEM (vesicle of
excretory cell, VEC) # @& 5¥mEE — DT R4 7. EC o
ACRBRERROREORURE LS, BH I k&
VCd AR bhic. ZoMNBEDDL, SHROBEIXREAESE
feote, BEEEDOHIEE 15~19um Th 1.

M2 FEEE L AREERT I BEIhLET, &
FOFROMETHD S bOTHS. BRI AR

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.
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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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MC of%l (X8, 9, 10, 11, 12, 13y A5 &, VCd, = BEDO MF #E8 0/ MIRIZZO KRS EELDRD. Thbd
2D LCd, DCA I & o TREL ARGEH T OIS, K4 O/ EER & MC X 8T, §32@D MC THHMiR
w5+ 5 MC X8 ~10CH -7, —2>D MC HIix39~ (polymyarian type) OBERER L TV54, ZOCE T
280ME D Bkt (Muscle filament, MF) 3% b ¥#5120.9+ ¥ P rhZe el (coelomyarian) 2B SR T W ish - .
54. 6B S hic. MC 3#ER%2 LTw53 0L Bhh, 1312 EC 2Nz L A A bhin 7o » e RE#H O im# ©

8 mc = 2m

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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B5. BEOELEHCHTMNC EC OBMARON D T &M HIAIFHHBEDR DI b B TH S . BOA T An
b, TOBSIIMML v LEHORSTEBbhd. A, & &, K&l VCd Eoh M, KBEOK, BI04 ED
Lt k&ie IC ARBH, PRIRETFEEORV-ANARR MC #R LRz,

ORBHERZBRE. VCd DARKE L, XL D0k HISIZALF L h B ¥ TOMBIH5BEHBTHS. o
HECShh T, i, &2 B U CERREL s #ln %D VCd O 5D 2EAXKEL, MC OFfbED T
BB TEES T ol BOETHCRERKLBbRIMESRLALR,

3um

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,
2. BELBHE BL) D5 Bladbhisd. ChbhDE3XLThER 0.02+
Cu D (X186) X4+ (external cortical layer, ECL), A 0.003, 0.11£0.01, 0.08+0.01, 0.04%0.01, 0.09%0.02um
A8 (internal cortical layer, ICL), HE K@ (homogeneous THotz. SL OFEOERE0.0210.002um TERE WA T

12

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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HONREI R,

BBORNES ("1 Tk, HI14, 15TR LB ERE
2, IC & An LOERIELhIsh oK. Eio, REIET
ALy FEHRTIZERTE 1.

ES =
R, bRV A SIEOBRNCIE, AT, mBRN

ERBWBRTWS., LaL, chbDHER, HEDB W
EERFRFRREIC LI DELD, BT LR LAKERR
Brh T, KECHENZZINL, FEMKORESLY
BE, SHICRHBEEOREBOERICL - Tikdhs. BEr
BOTHIEZERSEC L 2BELERCESWTZH ST
A%, L l, BEoRBIRIFFCHET, WEESEN2N
CIABEDRERIED TH v, Glickman and

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.

Schantz'" {2, ZJE & W I NITEMA19814E ¥ T K 19004
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BERLL, TOFERCERNITHEBYERHLES LEMIC
Mo Twb. 4% Tk, BB~ & < Nichols” D&
Zbiie & 5 I ST & B RTES A A SRR O RE
HEEEL I HTWB. BB, 3V 55 BERS RO
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¥ 7o Talluri 5™, SHIFE I/ NEROESBLBIRELTWS
ERRTBH, EFXDEFCEELXRE L. Larl, Th
HEEE LW IRE TE e o 1.
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EEE TR, BELTEE, 2 20BN ERSh2EE
bhs 3-o0EE DEMEENREOh. S HRBEIEREAHR
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BEZ [ » TR IR TV S, FIBRC RT3 Zh bR,
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HL BONBZEDOERLGROBENE, £OFEEM IR
BroTiREVHrEBRbIG. HARROEFIZRS L, #I
BRI B TZZ 0 BOFERO Hffndhmfaic,
EHHBMR ORI RTOTH B, SEHEZL LR E
TR F R EHMEERCRESTES T, AETCHED
RIAMEShBOHTHD, ¥, HHMBEORINIER, ¥
%, MET X b ARSI ficthEh 8 ~10@D
TR A STV B4, RANRE 8 DM X » THR
ShTws, HRAROEFIBEEL, 7 2R (Ascaris suum) £
BT~ 9ETFEHEETH L™, BHhELREDLR
fo. EERIM Y O BEREHE T Y LT 10@EE I k.
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AR OKEEILE K DWREIR LTV B0 ERIEG RO
¥ EBIEEL LT EBASR LT\, 4 Bird®”, RRE 5212
FOMHBEABRRRC L h RLEI ZR->T W58, EEOD
SHME L ORI HE A Dot TOERIIRBEELSH, HBHW
BELOELEPIG. ARTRRETEECEVARTERN
BEIh. ThAbLOEENDIX, RECEL &0y s
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SEEZHIIFBEAPZADNR S A GRS HEOIE LV~
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SETHLRE» > LBRBREB LM L. Tiebh, 0E,
HRIRLE L O LSRR E R RTERY, BRELTH B Z
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HeHEE-TWw3 L, BHbiRe/ BRI Eh T2
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BRYESE, ¥ 72y FRARLRER oI E0D, B
LRI 3 Iz Sprent®, Nichlos¥7s ¥ &R LTV
IR THB - LIRBEIRE.
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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.



