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Clonorchis sinensis: Analysis Characterization of Somatic and
Metabolic Antigen (II) Profile of the Worm, Excretory-secretory
and Billis Antigen in C. sinensis Infected Rabbit
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Abstract: The authors characterized the proteins of the crude antigen obtained from
Clonorchis sinensis worm and excretory-secretory and billis from rabbits, experimentally infected
for 3 months. Protein composition was observed after adding a cysteine proteinase inhibitor E-64
and a serine proteinase inhibitor PMSF, respectively. SDS-PAGE of the crude antigen from C.
sinensis tecovered from the infected rabbits, the crude antigen from the adult worm excretory-
secretory, and the crude antigen from billis of the rabbits resolved 26, 27 and 19 profiles
between 200-9 kDa, respectively. When E-64 supplemented 29, and 22 bands, respectively.
More study should be carried out in the future on the immunological characteristics and the

monoclonal antibody of the each antigen.
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INTRODUCTION

Clonorchiasis is widely distributed throughout
Southeast Asia. In Korea, the infected are es-
timated to be about one million at present.
Egg detection through stool examination and
intradermal reaction test developed in 1950s
have been used for diagnosis. But more im-
proved methods are required because egg de-
tection has shortcomings that the estimated
worm burden has no relation to the infected
amount and the symptom and/or nonsymptom,
and intradermal test is suffered from cross reac-
tion problem and lacking in sensitivity and
specificity.
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A lot of researches have been conducted on
the crude antigen protein from Clonorchis
sinensis. Lee (1988) reported that the crude an-
tigen of adult C. sinensis consisted of about 35
proteins in the range of 11-80 kDa. Kim (1994)
reported that SDS-PAGE of the worm excretory
fluid resolved 30 protein bands between 11.5-
114 kDa. Yong (1994) reported that SDS-
PAGE/immunoblot of the worm crude antigen
showed 34 and 10 kDa proteins to be specific
antigens for monoclonal antibody. Still, the a-
dult C. sinensis and the worm excretory-se-
cretory proteins should be characterized more
definitely, and the immunoreactions for the
each antigen, e.g. serum reaction, should be in-
vestigated.

Proteinases are classified into four groups,
according to the active site residues of the en-
zyme; cysteine proteinase, serine proteinase, as-
partic proteinase and metallo proteinase. Parasi-



tic proteinase is known to help the parasite in-
vade into the host by hydrolyzing the host tis-
sue protein and to play an important role in
the immunoreaction of the host”. C. sinensis
proteinases are also reported to have critical ef-
fects on both parasite and host”, and more pre-
cise examination is needed.

In this study, the authors showed the SDS-
PAGE profiles of the C. sinensis worm, the
worm excretory-secretory and the host billis
proteins, particularly when a proteinase in-
hibitor was supplemented, and intended to pre-
pare the groundwork for the molecular bio-
logical and immunological studies.

MATERIALS AND METHODS
1. Collection of metacercariae of C. sinensis

Metacercariae of C. sinensis were collected
from Pseudorasbora parva, the second in-
termediate host, obtained at the lower Nakdong
River, Pusan, Korea. P. parva were ground by
mortar and pestle, and treated with artificial
juice to collect the metacercariae from.

2. Infection of animals with C. sinensis

Rabbits were purchased from Korea Ex-
perimental Animal Center. Each rabbit was in-
fected with 500 metacercariac of C. sinensis
and sacrificed after 90 days for the worm to
be collected.

3. Preparation of the antigens of C. sinensis,
the worm excretory-secretory and the rab-
bit billis

C. sinensis collected from rabbits 3 months
after the infection were washed by water re-
peatedly at PBS pH 7.4, homogenized in some
PBS, ultrasonicated for 5-10 seconds several
times, and centrifuged for 30 minutes at 4,
10000 rpm. The supernatant was dialyzed in
47T distilled water for 24 hours, thoroughly
freeze-dried and kept at -70C.

The worm excretory-secretory was obtained
as follows. After washing the collected worms
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by saline repeatedly, about 100-200 active
worms were transferred to 20 ml saline and in-
cubated for 18 hours at 36°C. Collected C.
sinensis excretory-secretory was centrifuged at
3000g for 30 minutes. The supernatant was
freeze-dried, kept at -70C and used as ex-
cretory-secretory antigen.

Billis were collected from control rabbits
and infected ones. After adding PBS pH 7.4,
they were centrifuged at 3000g for 30 minutes.
The supernatant was freeze-dried, kept at -70°C
and loaded on SDS-PAGE.

4. Supplementation of proteinase inhibitors
and SDS-PAGE

A serine proteinase inhibitor PMSF (phenyl-
methanesulphony! fluoride) and a cysteine pro-
teinase inhibitor E-64 (c-trans-epoxysuccinyl-
leucylamide-(4-guanidino)-butane) were sup-
plemented to the C. sinensis crude antigens,
respectively. PMSF was adjusted to 1 mM and
E-64 to 1 uM. The crude antigens with/without
the proteinase inhibitors were applied to SDS-
PAGE.

RESULTS

1. SDS-PAGE of the adult C. sinensis
crude antigen

SDS-PAGE of the adult worm crude antigen
showed 26 polypeptide profiles. Molecular
weights of each band was 174.0, 125.6, 112.0,
104.6, 85.3, 80.0, 77.0, 74.5, 62.8, 46.3, 43.3,
37.8, 36.5, 35.3, 33.0, 30.0, 25.1, 23.5, 22.0,
19.2, 15.6, 12.7, 12.0, 10.0, 9.4 and 8.5 kDa.
Among these, profiles of 15.6 and 12.7 kDa
were especially strongly visualized (Fig. 1).

2. SDS-PAGE of the adult C. sinensis
crude antigen with supplemented E-64

Thirty profiles were observed. 15.6 and 12.7
kDa profiles were the strongest, and 43.0, 37.0
and 26.0 were strong (Fig. 1).



Fig. 1. Electrophoretic paitern of component proteins of the crude antigen obtained from Clonorchis sinenesis
worm and excretory-secretory and billis from rabbits, experimentally infected for three months. Protein com-
position was observed after adding a cysteine protainase inhibitor E-64 and a serine proteinase inhibitor PMSF,
respectively. Lane (M)0, this lane was contaminated with molecular weight marker. Lanes 1-4, inhibitors were
not supplemented before homogenizing: lane 1, crude antigen of C. sinenesis. lane 2, crude antigen of excretory-
secretory. lane 3, crude antigen of control billis. lane 4, crude antigen of infected billis. Lane 5-7, E-64 were
treated before homogenizing; lane 5, worm of C. sinenesis. lane 6, excretory-secretoty of C. sinensis. lane 7,
billis from infected rabbits. Lane 8-11, PMSF were treated before homogenizing; lane 8, worm of C. sinenesis.
lane 9, excretory-secretory of C. sinenesis. lane 10, billis from infected rabbits. lane 11, control billis from nor-

mal rabbits.

3. SDS-PAGE of the adult C. sinensis
crude antigen with supplemented PMSF

Twenty-eight bands were observed. Strong-
est were 25.1, 15.6 and 12.3 kDa (Fig. 1).

4. SDS-PAGE of the C. sinensis excretory-
secretory crude antigen

SDS-PAGE of the worm excretory-secretory
crude antigen resolved 26 profiles. Molecular
weights of each band was 193.0, 174.0, 137.2,
128.2, 112.0, 105.0, 98.0, 82.5, 74.5, 67.2, 63.0,
61.0, 55.0, 51.2, 50.0, 45.0, 39.0, 34.1, 25.1,
21.2, 19.8, 18.5, 15.6, 14.0, 10.3 and 9.0 kDa.
Among these, characteristic main proteins were
of 128.2, 74.5, 34.1, 25.1, 15.6 and 9.0 kDa

(Fig. 1).
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5. SDS-PAGE of the C. sinensis excretory-
secretory crude antigen with supplemented
E-64

About 30 profiles were observed. 25.1, 19.0,
15.6 and 10.0 kDa bands were the strongest
(Fig. 1).

6. SDS-PAGE of the C. sinensis excretory-
secretory crude antigen with supplemented
PMSF

Twenty-nine profiles were observed. Strong-
est were 25.1, 19.8, 15.6, 12.3 and 10.4 kDa
bands (Fig. 1).

7. SDS-PAGE of the control rabbit billis

protein

SDS-PAGE of billis from the control rabbit
showed 22 profiles. Molecular weight of each
band was 105.0, 88.4, 824, 77.0, 69.5, 57.0,



53.0, 46.2, 45.0, 37.0, 35.2, 32.0, 28.0, 26.0,
25.1, 23.4, 200, 15.1, 14.0, 12.0, 10.3 and 9.4
kDa. Generally, the protein profile of the billis
was weak. Strongest were 82.4, 77.0 and 69.5
kDa bands. E-64 supplemented billis was resolv-
ed into 17 profiles, and 77.0, 69.5 and 65.7
were the strongest. Billis treated with PMSF
showed 23 bands and 77.0, 73.0 and 69.5 kDa
were the strongest (Fig. 1).

8. SDS-PAGE of the infected rabbit billis
protein

The infected rabbit billis protein was resolv-
ed into 19 profiles on SDS-PAGE. Molecular
weight of each profiles was 157.2, 105.0, 91.3,
85.3, 69.5, 61.0, 55.0, 53.0, 45.0, 41.8, 25.1,
20.0, 17.0, 16.1, 13.0, 12.0, 10.3, 10.0 and 9.0
kDa. Strongest were 69.5, 45.0, 41.8, 25.1, 16.1
and 13.0 kDa. E-64 supplemented billis show-
ed 18 bands, and the strongest were 74.5, 41.8,
25.2, 20.5, 15.6 and 12.0 kDa. Billis treated
with PMSF showed 22 profiles, and the strong-
est were 69.5, 41.8, 25.1, 18.0, 15.6 and 12.3

kDa (Fig. 1).
DISCUSSION

Lee (1988) reported that the crude antigen
of adult C. sinensis consisted of about 35 pro-
teins in the range of 11-80 kDa and Yong
(1991) reported that 34 and 10 kDa proteins
were specific antigens for monoclonal an-
tibody. 1t was reported that the egg protein pro-
tein consisted of 33-35 proteins among which
38.5 kDa protein was the main antigen of egg
antigen.

Proteinases are classified into four groups,
according to the active site residues of the en-
zyme; cysteine proteinase, serine proteinase, as-
partic proteinase and metallo proteinase. Some
authors reported that the cysteine proteinase
isolated from Schistosoma mansoni was a pro-
teinase that hydrolyzed hemoglobin, the Schis-
fosoma nutrient, and could be an antigen ava-
ilable for diagnosis"®. For Paragonimus west-
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ermani and C. sinensis, cysteine proteinases
were purified following the growth stage and
observed comparatively“). For sparganum, Cys-
teine proteinases having lowest activity at pH
5.7 and 7.0, respectively, were isolated and pu-
rified”'”. and serine proteinases of 36, 104
and 198 kDa were reported to induce the
strong antibody reaction in the infected in-
dividual®. C. sinensis worm crude antigen was
reported to show comparingly strong profiles
more than 20 in the range of 200-14 kDa
when a cysteine proteinase inhibitor E-64 was
supplemented, and 43, 34 and 28-25 kDa apn-
tigens were shown to be specific antigens by
immunoblotting with the infected serum and
ELISA?. Park (1995) observed that C. sinensis
cysteine proteinases are concemned in cytotoxicity
and the specific proteinase was of 24 kDa.

In present study, characterization of the C.
sinensis crude antigen protein showed 28 pro-
files of which 15.6 and 12.7 kDa bands were
the strongest (Fig. 1). This result is similar to
those obtained by Lee (1988), Yong (1991) and
Kim (1994). Comparing a cysteine proteinase
inhibitor E-64 supplementation and a serine
proteinase inhibitor PMSF supplementation,
large profile was best obtained with E-64.
This is a similar result to that of Hong (1997).
Therefore, it is believed that using the cysteine
proteinases is advantageous for immunology
and molecular biology study in the future.

C. sinensis excretory-secretory were reported
to have more than 30 protein profiles, the
main being 11.5, 12.5, 17.5, 16, 16.3 and 15.1
kDa.”. In present study, 28 profiles were ob-
served, 25.1, 20.0, 15.6 and 12.7 kDa being
the strongest. This is a similar result to those
by Choi and Kim. Comparing E-64 suppleme-
ntation and PMSF supplementation, largest pro-
file was obtained with E-64, having 32 bands.
Strong profiles were 25.1, 19.0, 15.6 and 10.0
kDa. 25.1, 19.8, 15.6 and 10.4 kDa were strong
in both PMSF and E-64 supplementation and
seemed to be principal (Fig. 1).

It was reported that C. sinensis infection had



histological and immunological effects on the
epithelium of bile duct tissue”. Lee (1994) re-
ported that the infection leaded to bile duct di-
lation, bile duct wall hypertrophy, adenoma hy-
perplasia and goblet cell metaplasia in the ep-
ithelium of bile duct and a few serotonin-ex-
creting cell in the epithelium presumed to be
mast cell. In this study, 17-22 protein profiles
were observed from billis from control and in-
fected rabbits. Strong and principal profiles
from the infected ones were 70.0, 42.0 and 25.1
kDa. Comparing E-64 supplementation and
PMSF supplementation, more profiles were ob-
served with PMSF. 70.0, 42.0, 25.1 and 15.6
kDa were the strongest, estimated as main pro-
teins (Fig. 1).
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ZFENA EFFE AEAN D 3ME F ALS OF AFEFY FA4, BFSY Bvid g o
T ES FES 2oz ART F old Ui ggdize FAAEFA S FAsHch a8z
cysteined] B A=A Q] E-649} serined] WG A A PMSFE A7 S o @i 7 E2 9
0y A4S AT AFdHo 2 JIEAM A& TFF 459 239 -E 200-9 kDag] H 9 oA
26702 B3 pAsgon, 7HESE A3 28D cysteined] A B F A A A Q) E-642 FH
AstA & W & BESI 2009 kDao] HHoAA 2974¢] £82 @AY HEFF A5 Eui)
Ao 23Y-2 2009 kDa H A 277)2] £ o] TE=H o, cysteined] DHA R B A A A
A E-645 A S W F BE3te] 200-9 kDag] H A 29789] £Zo] FFAHAY. a=]w I
22 AFA JtEY & =89S 2009 kDag) oA 1948 B&Ho) #FF Yo, serine
Al G F 53 54Q PMSFE FASH - W 200-10 kDa2] ¥ 9jolA] 2271 B&o] fEEH oL,
cysteineA] Tl B8] §49 E-64ol M= Bl S Boh tixTd A7 7tEY 9F 2384
2 200-10 kDas] W&ol A] 2270 9] £& o] FAH o], serineA] ] A E-3 T4 A A< PMSFE
A1t & o 2 BE38le] 200-12 kDag] H 9ol A 237 ] E§ o] fA=) ko= 7} g g
FHAges 5 9 A ET FA o] i FAAQ o] A& Helof At
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