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AR SshAlet Z AR AL, TG Ssthet AAFHIAD. AFHET SR SHHE),

Agdeta st 7 43S 3 FegaTal

F2: £Z4 Za] wRoi] A% HA T2 (Gnathostona hispidum)2] early third-
stage larva(ELy) 9} EL,E =h¢2e APAr9A2 ¥ 450 2|43 advanced third-stage
larva(AdLy)2] ¥ vl 72§ FAAAEe AR FaAsdct vy ¥ 22N J53
2452 0.1 M cacodylate buffer2 ¥ 23 43 2 5% glutaraldehyde g o2 wsigie
o =2 Az, 948 S AL AR F DF IS4 DS-130C FAAARR AR FAs
A} A9 FAdkels ubg weke] Foze] FARE FALZ 9ol 14 BFEE glded A
Zoll= 7 A9 A2 amphid® FA40Z oFEd| labial papillaez} 3 4% FA4st5ict. Head
bulbsl| ¥dse) Q& BT AFEL To] WIET FHo = FHolA glolom Zme] Rmake|y
b, EL;o] A AEHE 7LZFF(transverse striation)o] v A Z FFN&= AF
(cuticular spine)So] 2 AT widse] ). FAY oF 2 AZDele Ho] o
1.8 umse] Sural wlge] FrhRglel Futae] AxHole o (.75 um Held] T Fe]| wjdE] e
asich. AdLzel o #¢ AZAAE Zo) o 4.5 ume] o] WFG FFo] F7F FHlE &
1.75 pm Zo)8] =Fe] widse] glded I ¢ AZACde LAY AFRFE(velvety
cuticular folds)=} ml413F 5Fe] Bxsieic) EA9 A= 7T g 712FE Aol 3 g
cervical papillay} ¥ Z8him T -oF 1/4 2 elA & 70 body papillar} #4=2ct. <18
2] wdTe 179 18¥ FERFE AlelelA ARFEbgeh o] AelA ELye} AdLg Zboll A3 -5
o @& mlAFEY FHolE A} TRAHSG] AL FELelsct, 23y 3H 53 SEM
2750 T3] #% Fhded 228 F 5 UL 7esm AR

M E

el (genus Gnathostoma)-& JdFe] ZA7]
A ARREM A AARLR T84 oF 209 Fol
A==} Ut Miyazaki(1960)= 15 F A%
s7F WA 7e" F3 2L F(synonym)elzty
A type species?) G. spinigerum& v]E35}o]
G. hispidum, G. turgidum, G. doloresi, G.
nipponicum, G. americanum % G. procyonis 5
TERS 5RE Fog JASHA. oy a2F
2% G. miyazakii, G. malaysiae 2 G.
vietnamictim 5 3%-& Fr}Ele] 105& F3E

W

=T 19969 89 169, FAANHST 19969
84 26
54 24 Azt

- Felzlw dl9l T (Miyazaki, 1991), Daengsvang

(1980)-2 G. didelphis®} G. brasilienseZ %3}
of 1228 ¥ Folgtz sgdrl. o]F F A
o} 23(G. hispidum)2 18721 Fedtschenko«|
9)gte Turkestang] opA# A2} riele] FHA
APl 2§ L= YEEHALed 2 F F5
A= ARl Fo] Zd=e] glge] AgFAE
E3&e] 93z (Chen, 1936, Wang et al.,
1976, Huang et al., 1986).

22 Vbl Kim(1973)e) Ad4t 7FEA
213ute]l 2 ZAbsted 1elg oA fFoFE(G.
spinigerum) 8 A 37] #% 2¢te)E AEHAT
Lee et al (1988)& o= g2 w3 #l )Y
3 o= oJAdegyy 3473 I vkelE AE
gho] $2el 292 BT AL AslzE A9 o
T2 mh glot el 94 F34F 9 #1FE
F 58] A¥4FF(G. nipponicum)zt =] o7
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Fo] FUR s el AP 2gE
Halo] Eolxw ¢ltH(Sohn et al, 1993, Sohn
and Lee. 1996).

g, AxHe|AL gAer YFA Q] v ATFE

FAo] Lolahi =z F }d ARE|AE o]L5}
o RAE 7|42 53 vlAFEE F B
A4 »2A ARz BEHE Aes gaid 3l
o, et A, At A o] R H52
-El‘%‘dvlﬂ] w2t =24 5 FeE vHsded
(Miyazaki, 1966) <= 244 =52 el 2
2 B AWs 22 wass] =5gdes o
=& 2349 head bulb 4 2EEHE= AT
(hooklet)2| < & Fef&F FAAAARALZE &
Fslo] F ERe| {49 AR &4g 5 oA
=k '

ety o] 7 23 g Ao 4y
84e] E2 oFHFo it 7)2A AAL
ZAb F3Ab 4] 7P 2Ny IS AR E
2] EL,(early third-stage larva)2} ¢] ELy& =h%
2o AFPAFAZ F 343 AdLz(advanced
third- stage larva)$] %3] vlA72E Falxdag

o2 ¥m FAsa

2, ofy

1. ELy ¥ Adl2 85

%‘1—0-] EDH)‘]’—-—.I_ F-E :‘fLo‘:] o sl
ge Agaz ewe ¥ 253 W3
o 2zt xR etslstgct ol 23
A Fas el (pepsin- HCL 42 = 36°C wle
ol B e A8t EEe] AEe] B
A dj7px] P d4E Zepgde] Folch "J%"—‘i
o] o= A= gobyE w o)A Fa] )7 shel A
EL,;S ¥ $Astdch viRe|zyy 2e 47
ELyE 57te]9] =psd Z4zh 109ke]d A+ 7
ARes 29 F 45 vh42F 2A4%n FAs
87 o 34 A AdLyE #E A st
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FZAMEZAEO0|HE AR MZEF gl apE
"11?24 Y AR oleszyE 53 FAE
0.85% "E\—V“’S =2} (0.1 M cacodylate &3
(pH 7.4)22 3-43 A<+ % 2.5% glutar-
aldehyde &<joz 2l AT FHE5S

oA Fdg skgdez 3-43 4 ethanol
series 3 A=A 2ol oo acetone £ oF
| EA71 E ABT(model CP-5A) critical point
dryer2 #AZzAlfct. Ax2Y F49 E4HL ion
sputtering coator(Bio-Rad. E 5300) 2 2§
FAAa 0l 4 (ISIAF, DS-130C) 02 7h431gk
15 RV &}efla] fatstgie},

2 1

1. ELz2l E™ o|M7=

A8 Aoz T FEHA UM 2 H
2 4F2] A7(hooklet)7} wild=e] 9l head
bulbz} o]jgew 7 H AXHd= =A% J5
(cuticular spine)o] dAgF zbA 0w Aldxe] gl
= ok 190Z2] rIRFE(transverse striation)o|
Edrlal FEIEcHFig. 1), Wb 2ok P&
TS TR %o 1 FEH ddles 2
Farelle Z2aeb) shte] amphidg FAHOE o
Zd| sh}¥ labial papillaer} ZAslgicl. Head
bulbe] wid=e] 9= 4% 4~F & 3 2o A
o] Z7I7b o Aot B8 &vge] Bel 27t
Fx Fez oA sludch(Figs. 2 & 3).
Head bulb #l= 5 Azde)= < 2.8 pm 74
o2 slzFgel b AT 2 FEe o 18
pm ole] H=o] ok 2 5 um A2 Wl
olgden(Fig. 4). 49 AEH T3 88 7}=2
22 alelefa] §F 702 cervical papillar} 3=
ArhFig. 5). g4d3del widyz2 1797 189 7}
BT$ Aeldd ATdsle o 3.4 x 13 m
F7]e19ck(Fig. 6). 5319 »ﬂli‘”ﬂ"ﬂ“ °F
2.5 pm 7tAo 2 7}::1:4 Agz 72t FEeE
ok 0.75 um Fol] o] wjd=e] A} (Fig.
7). FA ) oF 1/324 AExHels oF 1.5 ym
AR 7EREe] v gy T FEele o
0.75 um Aol s)Fo] o 3.5 um VA2 )
d=le] gldew F4 F9 1/4 AF AxHd=
of 2.5 x 1.5 um =7)¢] body papillaz} sh}
rxaidch(Fig 8). B $A ¥ Had )
Faglen 1 Feds 25 NS0l B2
&= ekokch(Fig. 9).
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Figs. 1-9. Scanning electron microscopic (SEM) view of the EL; of G. hispidum from the viscera of

Chinese loach.

FIg. 1. Whole body view of an ELg. Arrow head: cervical papilla: arrow mark: excretory pore; encircled:
body papilla. Fig. 2. Four transverse rows of hooklets curved posteriorly on the head bulb. Fig. 3.
Frontal view of the head bulb shows an amphid (A) and two labial papillae (LP} on each lip. Fig. 4.
Cuticular spines on the transverse striations of anterior part of the body. Fig. 5. A cervical papilla
located between the 7th and 8th transverse striations. Fig. 6. An ellipsoidal excretory pore opens

between the 17th and 18th striations.
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_ #el= EL;2}l hFto)sleith. Head bulbel %
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Fig. 7. Cuticular spines on the striations of middle part of the body. Fig. 8. A dome-like body papilla is
located on the posterior one quarter of the body. Fig. 9. Ventral view of posterior end of the body.

Figs. 10-18. SEM view of the AdL; of G. hispidum recovered from mice infected with EL5.

Fig. 10. Head bulb bearing 4 transverse rows of hooklets and 2 lips. Fig. 11. Dorsal view of the anterior
end. Fig. 12, Beak-like hooklets on the head bulb of Fig. 11 are curved posteriorly and covered with
tegument.



Fig. 13. Cuticular spines and transverse striations on the anterior part of the body. Fig. 14.
Magnification of the portion in Fig. 13. Note the, sharp-tipped spines and cuticular folds. Fig. 15. An
oval-shaped excretory pore with circular foldings. Fig. 16. Cuticle on the middle part of body of which
spines and striations are sparsely distributed. Fig. 17. Cuticular folds and dot-like spines on the
posterior part of the body. Fig. 18. A crescentic anus and the adjacent cuticle without spines.
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3)eit}(Figs. 10-12). Head bulbs} wjAd-F 2}e]
2] AxAL % 7.5 um 7EHRZ JI2FEA i
o 7t FEollz Aol oF 4.5 ymo] Fo] mEg
o] A9 dAHF ez md=e]
(Figs. 13 & 14). 17442} 1884 7125F A}
ojell A A== wjdF-2 =77} oF 12.5 x 8.0
pme]r] efd#He)Ack(Fig. 15). 34 7 ¥42
. iﬂ.&‘ﬁ& e 125 um ZFHO R 7125 94T
Zt F3e= 9F 1.75 pm Ze)o] I|Feo] widw]
ldcHFig. 16). 34 Fubyo] sidHed= 2
3o zﬂ_&%—a (velvety cuticular folds)e] =g
Lol gl #AR FlRFEES Hesl FRR 2t
iy @*J‘(dOt-Shape)Sq o] Ao =]
ColddTh(Fig. 17). 24" 2ofe] L FA9 F
o BZo)| siFEteda oF 15.0 X 2.5 um 3=7]e]
Al F3E F9 9 Bxkdde EFER 5 Il
wx5kx] wstol(Fig. 18).

o &

L opTEe BT FEo del A AEde] ¥
o] ¥E3e T by AXZANTL FFo] HE
e o= zA ddr) Eﬂzl"—HL‘%-ﬁ- u] ®-glo]
G. doloresi, G. procyonis 52 Zz}le]| £slx
FebrdE guordE: G turgidum & FAld
3l Aoz odulx glr(Miyazaki, 1960). <
el 2} FAARE AL o143l of7E FH
o e U39 e 4 X E g 9EEA 3
Frsted vlwslA] =gtk Ratamaridpee(1982)&
fadrEe] A 2 37 739 & vlAFE
=3 H]ji’. 3t3etel sz Anantaphruti et al.(1982)-&
F4T%F AdLyS vlAFzg FAsYoq
Koga and Ishii(1987)& Azt wWeli s
A% G. doloresi AdLg9l E3Z Fasigdcl.
Scholz and Dltrlch(1990)1: ]zt kel
3 A5 73973 vAdS AEY R 94
FE TEeH FA FukRe mSe) TafEA| ¢
= Aol o)z wAsty EHH] HFEe| =%
=¥ Yxddz oo, HARehrFe] A
Koga et al.(1984)e] F=olld d-& Az AP
HAZRE FHagt g HFe 2 UMI—TU“E—
8|23}l Kondo et al.(1984)-& EL; AdL; ¥
A 9Fle B2y FE2E AT bl oled 439
R 7z FEd 4L T AR F35 9 B
Z ARE 2 Wge] o FA3IcH
o] @l AR ELY HubR HEo
w23 A58 Hele ofF 1.8 pme|x FAHY
o} Fuby AdEgele of 0.75 pm Aol ) Fo]
Fxslger ¢l Kondo et al.(1984)8) 43
(0.8~1.7 ym)¥} #18] dxsigdc}, et AdLg
o] 7% AnkRe] AEHel= o 4.5 pme] HF

o] 2EHGL F7 ¥l & 1,75 yme) ¥
o FAFels B4 HFel e o)t
Kondo et al.(1984)2] 47 (2.3~4.1 pym)s} o]
7} gk B ol PFea EL,9] cervical papillar}
THH FH2FE} 88 N2FE Aololx] BT
%=vl Kondo et al.(1984)-= 11¥x)s} 1244 7}
25E Aelld BHRIT so} Aol 2
ot} G. doloresi®] cervical papillaeg) ’-?a]i]E
AFAL w2} olr} Qlev ol & Aole ¥
Aol AA ze)2 QAN (Miyazaki and Ishii,
1952; Mako and Akahane, 1985: Koga and
Ishii, 1987).

o1 Q7oA ELy% AdLy Apole] 2224 w14

29) Aol QAHA gskeh. ELyol w8 AdL,

7]— We] AA wrg¥ A2 head bulbel —r-i?s]-
£ 27 ¢ 3 =7 AFHY w9 RS
939 ¢ 2 =7 ol A3 Be I Az
29 Aol7k alg Wolsieh. 7 slol WF9 $x
2} &7} cervical papilla, body papilla, wjd-z %
o e % 9% T 2rA AT dBielst
2ch,

o732 5344l head bulbg 712z 12 ©]
head bulbel = Zze] zoks] AFrl Zx|8] vjad
so) aledl o] 279 WA B 47t T FA
o F4F 47 A9, FFAYlE type
speciesq] #FUFF5 v Esh dEGFF, G
doloresi ¥ A o}7-F Fo] FEsle AR <&
#HA sled 25 § 424F%2 head bulbs 3
&9 277 Ese sl el ©E et 444
e =3 G doloresi.—‘:— 1%]2°é°ﬂ A B
o a7k s sle Aol FAelHA LJr‘“izl
3 zhge] ", #35 "—]r:r’“-z—ﬂr AR FFE
dollA A4z ZHHA HH°é51 272 F7t ’@2}
Folvks 58S 7RAIR frSTel slA
FE A8 v F FEHLE B ATS 7
2T dedlA 4070 o148 &7t vidE e gle A
L2 4ex glel zbHel rlEdici(Koga et al,
1985). o] @FF F3}e] Koga et al.(1985)%
Sohn et al.(1996)°] FeHv|A 2z Fadslygd
s Aje}-22] EL,9} AdL,2] head bulb 3] %
270 G4 E SRR AR AT A
ol v}, zelw FgAw|Aoz FHEsr] o
labial papillae, amphids, cervical papilla,
excretory pore, body papilla %2 3] 2 25
£ a5}z head bulbs} head bulbe) s =
o Az &7 + ‘2 e, AxH 9= 7pEF

23 mﬂ—l Bel % prod 58 Rdssded
29T 4180 4729 72 B 538 F
£ 9l 7-] o2 Yz}
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=Abstract=

Surface ultrastructures of the third-stage larvae of Gnathostoma hispidum

Woon-Mok SOHN,* Jin-Ha LEEY), Sung-Jong HONG?2),
Ho-Choon WOO0? and Soon-Hyung LEE4

Department of Parasitology?), College of Medicine, Gyeongsang National University, Chinju 660-280,
Department of Parasitology?- College of Medicine, Chung-Ang University, Seoul 156-756,
Department of Veterinary Medicine3, College of Agriculture, Cheju National University, Cheju 690-756,
Department of Parasitology and Institute of Endemic Diseases¥,

Seoul National University College of Medicine, Seoul 110-799, Korea

A scanning electron microscopic study was performed to observe the surface
ultrastructures of the third-stage larvae of Gnathostoma hispidum. The early third-stage
larvae (ELz) were collected from the viscera of Chinese loaches by the artificial digestion
method. The advanced third-stage larvae (AdL;) were recovered from mice experimentally
infected with ELs. Both larval worms were fixed with 2.5% glutaraldehyde, dehydrated in
graded alcohol, dryed in critical point dryer, and coated with gold. The specimens were
observed with a SEM (DS-130C). On the head bulb of both larval stage, the mouth had a
pair of lateral lips of equal size and of half moon shape. Each lip had a couple of labial
papillae and a small amphid located between the two papillae. The hooklets on the head
bulb had single-pointed tips and curved posteriorly. The cuticular spines of EL; were
larger and more densely distributed in the anterior area (about 1.8 ym in length) and
gradually decreased in size and number posteriorly. The cuticular spines in the anterior
area of AdL; were sharp-pointed and about 4.5 um in length, and those in the middle area
were about 1.75 um. The velvety cuticular folds and dot-like cuticular spines were
distributed in the posterior area. A cervical papilla was located between the 7th and 8th
transverse striations. A dorne-like body papilla was located at the posterior 1/4 of body.
An ellipsoidal excretory pore was located between the 17th and 18th striations. From the .
above results, it is suggested that the characteristic SEM findings obtained from this
study may be helpful on the species identification of larval Gnathostoma.

Key words: Gnathostorna hispidum, third-stage larva, Chinese loaches, SEM, surface
ultrastructure _
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