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ABSTRACT

Capillaria hepatica is a parasitic nematode which causes hepatic capillariasis in rodents and other mammals, including
man. Rat species of the genus Rattus are main primary host and rates of genus Rattus of up to 100% have been reported.
Infection to reservoir and other mammalian hosts occur incidentally due to ingestion of water or food contaminated with C.
hepatica embryonated eggs. The worms mature exclusively inside the liver, but they die and disassemble soon after egg
spawning in rats. Dead worms and their eggs cause immune response of focal necrosis and inflammation within the liver.

C. hepatica adult with a thin and long body is similar to capillary. The members of Order Trichurida are characterized
by having a stichosome and the bacillary bands in front of the body. As already mentioned, the adult C. hepatica resides
in the liver, where it deposits groups of eggs, and finally die in the encapsulated tissue of the liver. They produce eggs that
dlicit amarked granulomatous reaction that eventually destroy the worms. And the adult worms were mixed with eggs. So
the complete isolation of the worm and observation of intact ultrastructure is very difficult.

In this study, integument structure of C. hepatica isolated from the liver of mouse at 7 weeks after inoculation of embry-
onated eggs were observed with scanning and transmission electron microscopy.

As aresults, body length of isolated C. hepatica was about 99 mm. Cuticle, bacillary band and bacillary pore were obtain-
ed in the integument of worm. Bacillary pore across cuticular surface of the worm were observed. According to the
existence of cap material, external forms of bacillary pore can be divided into three types such as flat, ingression, and
ingression with the cap material type.

The complete isolation of the worm and observation of ultrastructure of integument will provide the fundamental data
which isimportant in the nematode research including C. hepatica.
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72| A3 (Capillaria hepatica)-2- 7lol] 711, A X])&H
o} QIzHe =33 THF9] Zhell ZAMAEFS (capillariasis)
< do7]= 7| Fo]t}(Spratt & Singleton, 2001; Nabi et
al., 2007). Bancroftel] 2]} Trichocephalus hepaticusz ™=
¥l o] 3 (Bancroft, 1893) Trichosoma hepaticum, Capillaria
hepatica, Hepaticola hepatica, Calodium hepatica (Hall, 1916;
Moravec, 1982) 5-2] &9 o] A}18-%|¢) o}, x| += Capillaria
hepatica r== Calodium hepaticaz. A}&-= 37 )} o] 714
< AAFE F55 (principa host)2 s}, 2249
Y3 23l =7} EolA] (Baylis, 1993), o8] A |A] A
g o AAFel 71¢] 100%°] FFPEe] BuHT ot
(Farhang-Azad, 1977; Singleton et al., 1991; Ceruti et al., 2001;
Claveriaet a., 2005).

AdA e ek 49Y AFTYRS B3t S0
F5lo] T4 AR 0|99 B =
(Spratt & Singleton, 2001), 14|
d7hg W, gz e gl gl g 5
Pog B3 27 Yz el 7 sdoz e 3 24 gle
2 sk A2rt deiA slok(Leeeta., 1996). 7=
; 37 & AN s Ao ARsh, of 6~7
F < &3t 7+ 24 el ApEE™, AbEE
ZAf| A % Hgukg-o] yYebdw(Kimet a., 2007). &2
Al ogt Hnk-g-o] A, el o7 B, sAT-F
74, b vl Sokg Al ol HA™ 4 glaz(Berger et
al., 1990; Juncker-Voss et al., 2000), B]AAFA @l Adt=x2] 9]
Aoz septal fibrosis7} o] Fo]x]7| = 3k} (Gomeset dl.,
2006).
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2 bacillary band 5-2] Fz7} &=} (Lee et a., 1996).
Wright (1963)+= Capillaria pterophylli, Capillaria hepatica
<] bacillary band= 1] Zael 271, uel] 1), 712
Zdef 277} ZAgtT 819] 3, Moravec (1987)%= o, 4
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BAAEE SF2HE 24 o] ET F FAH ] o
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G AR F 77 F2 AHsele

AFEAD AQ 77 F vheamyE ¢ AFses,
g ale BwE Sehel=z Al F GAA7)
748 9349 (pH 74)0) o] 37°Col A 4~5A17F wle

JHjoke)] ZhzHosHE 9Hz wZ2¥ ZAZ 5

3. FARIRIROIY B

225 7RAMANZ=L 1% paraformaldehyde-1% glutaral de-
hyde(pH 7.4) 7)oz HAwAsta, kg o= A3s}
o] 2% osmium tetroxide AN o7 ZF A slodvt A=
7t A2 ethanol &4~ =, isoamyl acetate= =] 2]3}<]
t}. Isoamyl acetate® 2]z % A8 HITACHI HCP-2 ¢4
Z 71 z7] (critical point dryer)2 71 xA]7]1 & Eiko IB-Ill ion
coater2 =, HITACHI S2500 FAFA A sln| 4 o2
ajeleh.

4. ETFR0Y BE

2y 7teAHELS 1% paraformaldehyde-1% glutaral-
dehyde(pH 7.4) N oz HAA s, gFgHoz HH
dled 2% osmium tetroxide AN o 7 F 1A Fleiv). 1A
% 71RAM| 43S ethanol &H4 £ Lowicryl HM200 2 =uj)
slgdc}. 0¥ Al &= ultramicrotome (Reichert, Austria)o.
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Fig. 1. Capillaria hepatica whole worm isolated from the liver of mouse. Embryonated eggs of C. hepatica were experimentally infected to mouse
and liver was extracted at 7 weeks after infection. A: Whole worm. B: Neck region. C: Stichosome. D: Bacillary band. Scale bars, A=5mm, B~
D=100um.
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82umel s, bacillary bandel| = 10um? WA-e) oF 5~ 6712]
bacillary pore7} 273}k (Fig. 2B). Pore7} ¢l cuticle 2
o= HF Lilum 7HF o= E3% cuticle +xEo] 3
Aoz wjdse] glele}(Fig. 2C). Bacillary bandell:= cuti-
cle xo]e} zro] 333t e} (Fig. 2D), cuticle Abe]ol] &
= 3}9l ) (Fig. 2E) 28] 3 cuticlerc} 2% 3] (Fig.
2F) 5 37}A] bacillary pore7} 2~4um 7402 $)*]sla
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2} 234 E o]F%= cuticle =, hypodermis 18]31
3ol EAsAT(Fig. 3A). ZERAA%2] cuticle T =
oF 1.85umgl om, cuticle o} Z 02 oF 3.7ume] L8-3-o]
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WA TR BAY Az FAAARER B} b
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poreZ FAJsl= pore chamberz} cuticle =3} §-A}3F o]
2 Zx) 5}, pore chamber $]Z-2 boundary layer7} ¢, of
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rial#} pore chamber A}o]ell= boundary layer7} &)1,
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Fig. 2. Scanning electron micrographs of Capillaria hepatica. A: Middle region. B: Lateral view. C: Surface of middle region. Cuticular epider-
mis. D~F: Surface of middle region. Three types of bacillary (cuticular) pore were observed on the bacillary band of the worm. Flat type (D),
ingression type(E) and ingression type with the cap material (F). Scale bars. A, B=50um. B~F =5um.




KimSJ et al. : Sructure of C. hepatica Integument 171

Fig. 3. Transmission electron micrographs of Capillaria hepatica integument. A: Cuticle in middle region. B~ F: Bacillary pore and gland cell
of C. hepatica. The gland cell is situated below a pore in the cuticle. Three types of bacillary pore were observed in cuticle. B: flat type. C and D:
ingression type. E and F: ingression type with the cap material. BL (arrow): boundary layer, Cu: cuticle, CM: cap material, H: hypodermis, LA:
lamellar apparatus, M: muscle, PC: pore chamber. Scale bars=2um.
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7N, AL 370 ¢] bacillary band7} ¢lom, bandE FAI 8=
M Z+= gland cell#} non-gland cell2 FAEc 2 skl
(zdérska & Nebesarova, 2000). =3+ Moravec (2001)9] ®.3
o] u}=w Capillaria philippinensis®] Zwe] Zo] 472 9
um, 712 12~ 15umgl bacillary band7} 2131 3143
o}

o] A& B¥E 7kRAAMZS porer} 9l bacillary
band~} cuticle ¢}z 23}t Bacillary band:= ¢F 82
umz =g e, 10um? WA ¢F 5~670¢] bacillary
pore7} A1 s1eh.
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$ Aeole} T Hpel7} vefsiA vehdr] “H—r°ﬂ z¥
oll Uh— FEl A FAME Sledt ol melh 37, 7=
X < ol g2 v es AztEd.
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