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The survey of Trichinella spiralis infection in finishing pigs using
the pepsin-digestion method and ELISA in Korea
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Abstract : Trichinella spiralis is one of the important zoonotic parasites with a wide variety of vertebrates
hosts in nature. The purpose of this study were to analyze ESP(Excretory-Secretory Protein) antigen, to
evaluate ELISA for the serological diagnosis of Trichinosis, and to survey T. spiralis infection in finishing
pigs using the pepsin digestion method and ELISA in Korea. In the analysis of ESP antigen by SDS-PAGE
and Western blot, 4 major bands (70, 55, 52.6, and 49 kDa) were revealed from the ESP antigen. Predilection
sites of T. spiralis were the diaphragm, the tongue, masseter muscles, intercostal muscle, and hindlimb in
orders in the experimentally infected rats. Sera from 581 swine were tested by ELISA with ESP antigen.
The 54 (9.3%) sera were suspected as positive reactors, however, these 54 sera were determined as false
positives by the use of Western blotting. This study demonstrated that the ELISA was not suitable for the
examination of T. spiralis in pork. The diaphragm muscle samples of 251 finishing pigs were tested by
the method of pepsin-digestion for the presence of Trichinella larvae, however, T. spiralis was not detected
from the samples. We could not find out T. spiralis infection in pig in Korea pork.

Key words : Trichinella spiralis, pepsin digestion, ESP antigen, Western blotting, ELISA

B �

FÎÏ(Trichinella spiralis)f 7º* ?"¢ æò �>

�Û V�Ïb��, ^"f �î�¢ B�� * ^êö

B B�~º ©b� �� >Ú ®
 [33-35]. �" �Úö

Bê J²Ò~ �V¢ ��� Ò²ö² B÷��& ��

Ú^ �Úöê B�&ËW� 
Ö ¸f V�Ï�
[31].

FÎÏf >�~ ^�º 1.4-1.6 mm ;ê, z�~ ^

�º 3-4 mm ;ê� FÏb�, >�~ �ê ^�º Þ

^�~ 1/3 ;ê�� RÒº v B~ ·f VJ; �ç

Þ(cloacal flaps)j &æ� ®b� v7¶(spicules)º ì


. FÎÏ~ z�f W?~º FÏ(developing larvae)j

¶§Úö &æ� ®
. *Û'� ;��' ª~�º F

ÎÏ(Trichinella sp)j '.~² ª~~æ á~V r^ö

F*�', �z�', �Ò�' ßûö ~� �² 5«~

f 3B~ phenotypes� ¾*º�, T. spiralis Owen, 1835,

T. nativa Britov and Boev, 1972, T. pseudospiralis Owen,

1935, T. nelsoni Britov and Boev, 1972, �Ò� T. britovi
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Pozio et al, 1992~ 5«" T5, T6, T8 �� �©�
 [20,

21]. F*�' ßûb� T. spiralisº 6B~ unique

allozymes¢ &æ� ®b�, T. nativaº 2B~ unique

allozymes¢, T. pseudospiralisº 12B~ unique allozymes

¢, T. nelsoniº 4B~ unique allozymes¢, �Ò� T.

britoviº 1B~ unique allozymeòj &æ� ®
. ��

¾ T5, T6, T8~ ª~º jç «{~² C&ææ p~


 [20, 21].

ê�O»b��º Trichinelloscopy¢ �Ï� ¦Ò»,

�ç��²z», ELISA, PCR, Western blotting, indirect

fluorescent antibody test �� �Ï>� ®
 [19, 27]. F

Ï~~ ���' ê� �öb�º crude somatic

protein(CSP) antigen�
 excretory-secretory protein(ESP)

antigen� z ß�W� ¸
� rJ^ ®
. 6 encysted

muscle larvae¢ 24�* V·� ê, �VöB áf ESP

antigenf "æ~ FÎÏÃj ê�~º� ß� �öb�

·Ï�
º ©� rJr
. 6 � �öf CSP antigenö

Bê BÒ>�, ª¶ïf 45-53 kDa ;ê¢ ¾æÞ
 [13].

FÎÏÃ ê�öB~ ESP antigenf jß�'� >w�

¶" ¾æÎb��, ELISA¢ �Ï� ê� V»~ BB

ö � Ë�º²� ·Ï�
� �� >î
. ��¾ �

ESP antigenj chromatography¢ �Ï~� ;B~� ß�

Wj ¸¢ > ®
º ©ê C&r
 [32]. �G¦ÒöB

.Ó�' ê�»~ 'Ïf ¦'.~
. � �Fº 6"

ê £ 19¢� æ¾V *ræº �Ú& �W>æ pj ~

rW(false negative)j ¾æâ > ®V r^�
 [28, 29].

�� PennsylvaniaöB 1,170îÒ~ raccoon, 384îÒ

~ opossum, 201îÒ~ muskrat, 168îÒ~ fox, 51îÒ

~ skunk �Ò� 17îÒ~ mink~ &¢ j�~� �ç

��²z»j �Ï~� FÎÏ~ 6"�¦¢ �Ò� Ö

", 2.6%~ raccoon, 2.9%~ opossum, 6.7%~ gray fox,

15.1%~ red fox, 3.9%~ skunk, �Ò� 5.9%~ minkö

B FÎÏö 6"B ©b� �Ò>î
 [23]. �Ò� ¶

¾
 New BrunswicköB 1989j¦V 1991jræ 544

îÒ~ black bear¢ �Ò� Ö" 0.37%~ ·WNj �

&
 [6]. 6� ¶¾
~ * æ�öB 5,380 îÒ~ "

æ.Ój j�~� ELISA¢ �Ï~� FÎÏ~ �Ú�

¦¢ �Ò� Ö" 0.026%öB ·Wj ¾æî
 [28, 29].

BoliviaöBº �ç��²z»j �Ï~� 100îÒ~ "

æ¢ �Ò� Ö", 25%öB FÎÏ� BÒ>î� ELISA

¢ �Ï~� 188îÒ~ "æ.Ój �Ò� Ö" 11.2%

öB ·Wj ¾æÚî
 [3]. �ÚöBê ELISA¢ �Ï

� FÎÏö &� ¦Ò& ¢¦ ��Úrb¾ 803 "æ

.ÓöB 9f~ ~·W� Western blot analysisöB Î

v rWªj ��~&
 [37].

Ratf mouse¢ �Ï� 
þÿb~ 
þöB T. spiralis

nativa¢ 1,000îÒ �çj .O7«� Ê T. spiralis

spiralis¢ �Ï 7«� Ö", FÎÏ~ .OÎ"& 
Ö

Ö>~
º ©� C&r
 [28, 29]. 6 muscle larvae

antigen(MLA)j 50 ug O 1"¢ *Ïb� 2² .O7«

� Ê 300îÒ~ FÎÏj �Ï 7«� Ö", FÎÏ W

Ï~ >& 6²~� WË� zz>� �Ú~ �W� Ã

&>º ©� {�>î
 [36]. 

&òöB 1962j¦V 1989jræ, Ò²öB Îv 118

�~ FÎÏ 6"Ã� B�~� 5,400«~ ~¶f 95«

~ Ò�¶& B�~&
. ���Ò Ö", &¦ª~ B�

æ�� ���î� Öb��¾ »B �öB j*® �

®æ pf "æ�V¾ ¢� "æ�V¢ _rb�� B

�~&
 [11]. Ò²öB~ ªçÃçf "� �j ÿ>

� JÒf "GÛ, n� >« �� ¾æ¾�, �b²º

�j ÿ>~æ pº JÂ V*~ JÒÃç� ¾æ¾V

ê �
 [1]. Ò²b�~ 6"ã�º "� FÎÏö 6

"B "æ�V¾ ¢�ÿb~ �Gj ¾ �®æ p� _

�¾ _f ��~&j rö "� B��
. "æöB �

Bræ rJê FÎÏ~ 6"º�f �² 2&æ��, Ñ

®�º v& ¢�?"f ÒG"æ~ 7*
BÚ ��j

~� ÒG"æöB FÎÏ 6"Nj ¸�º ©��, v

®�º "æ~ cannibalism r^�
 [15].

Ò²öB FÎÏ~ 6"j .O~V *�Bº "æ�

V¢ ¾ �& _Ú¢ ~� [11], ¢�ÿb" ÒG"æf

~ 7/j N�~� 
BÚ ��j ~º J~~¢ �B

�¢ �
 [15].

~ò£B�º mice¢ �Ï� ÿb
þÖ" cambendazole

[18]" oxfendazole [22] �� Ö>� Î"¢ ¾æÞ
�

��>î
. 6 thiabendazolef fumarate reductase activity

¢ ÛB~� FÎÏ~ "GÚ FÏö ·Ï~º ©b�

¾æÒ
 [7].

V¢B � ��öBº *V'ÿ" Western blottingj

�Ï~� T. spiralis~ ªj�öj ªC~�, �� 6"

�Î rat~ �ç¦Ò¢ Û� "æ FÎÏ� &Ë ô�

6">º ¦*¢ {�~�, �¢ Æ&� �Ú ÒG7�

"æöB~ FÎÏ~ 6"�¦¢ �ç��²z»j Û

~� rj��¶ ~&
. 6 ELISA¢ �Ï~� �Úö

B ê» Â~>º "æöB FÎÏö &� �Ú~ �&

¢ G;�b�� .Ó�' ê�»b��~ �Ï&ËW

j rj��¶ ~&
.

Òò 5 O» 
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T. spiralis æ�"��, ³â¦ �ã>~"�¦�ö �

�*"÷"öB ª·Aj ÒÏ~&
.
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þÿb 5 V�Ï ê&

³â¦ �ã>~"�¦�ööB ª·Af 6"_~

SPF Ñ�¢ ÒÏ~&�, �ç��²z»j �Ï~� á

f FÎÏ~ FÏj 5,000îÒO Ñ�ö ã� R�~

&
.

�ç��²z» 5 FÎÏ V·O»

T. spiralis¢ &j� Ñ�ö £ 5,000îÒO 6"�Î

ê, 3Bú êö Ñ�¢ ãº î��Î 
r, æO" "

ï �j B�~� "Gòj áf Ê, �Vö 1% pepsin-

acid solution(pepsin 2 g, hydrochloric acid 10 ml , DW

1,000 ml)j "Gï~ 10V� ~� j�
ö ¾ Df Ê

hot plate magnetic stirrer *ö RJ¹�, 37oCöB 3-4

�* ²z�V
. ²z�Î Ï�j 30ª �ç ;Ú�Î

ê, ç[� 2/3¢ B�~&
. �Vö 
� 37oC >ýb

j ¦f Ê 30ª �ç ;Ú�V
. �f ?f O»j ç

[�� ÷jî rræ 
�� Ê, penicillin (500 unit/ml)

" streptomycin(500µl /ml)� Î&B DMEMb� 3² ^

¿~� ö�ªÒ~� ̂ ¿~&
. McMaster egg counting

chamber¢ ÒÏ~� FÏ~ >¢ G;~&
. Well�

1,500-2,000îÒ~ FÏ� 
Ú&² DMEMb� �C~

�, �©j 96 well cell culture plate(Costar)ö 100µl ;

ê¢ If Ê, 5% CO2 incubator(forma scientific)öB 24

�* V·� ê, Z� ·ë
öB multi micropipette¢

�Ï~� ESP antigenj áî
.

4%4�1"(&

SDS-PAGEº Laemmli(1970)~ O»j æ;~� ÒÏ

~&
 [14]. 10% acrylamide gel (DW 12.5 ml, 4× stock

7.5 ml, acrylamide 10.0 ml, 10% ammonium persulfate

150µl, TEMED 15µl)j ò� Ê dual gel casterö loading

� Ê 4oC~ ïË�öB over night �V
. Separating

gel� �f Ê, stocking gel(DW 6.2 ml, 4× stock 2.5 ml,

acrylamide 1.3 ml, 10% ammonium persulfate 50µl,

TEMED 10µl)j separating gel *ö loading� Ê comb

¢ h�, stocking gel� �f Ê comb¢ B�~� b

j �B Z.ê stocking gelj ;Ò~&
. �Vö, V

·~� áf ESP antigen 5µlf 2× sample buffer(0.125M

Tris-HCl pH 6.8, 4% SDS, 20% glycerol, 10% 2-

mercaptoethanal) 5µl¢ b�~� eppendorf tubeö I�

cabj 2Ú Ê 100oC~ bö 3ª* 7û¾Ò� Ê âr

ö hjz ê ö�ªÒ~�, &jB *V'ÿ Ë~ö

upper tankf lower tankö tank buffer (0.025M Tris pH

8.3, 0.192M glycine, 0.1% SDS)¢ ¦f Ê, markerf

samplej 20µlO loading ~�, marker& :�ö R r

ræ 60 VöB 90ª ;ê *V'ÿ~&
. Coomasian

blue (0.125% Coomasian blue R-250, 50% methanol, 10%

acetic acid)� 2�* "ï~� destaining solution(50%

Methanol, 10% Acetic acid)b� îï�Î Ê ß�'�

Z�¢ {�~&
. � r marker�º prestained marker

(Sigma)¢ ÒÏ~&
. 

8FTUFSO CMPUUJOH

�Ú "æ .ÓöB ELISA ·Wb� {�B .Ój

Western blottingj �Ï~� �«'b� ·W �¦¢ {

�~&
. ESP�ö 10µl¢ 2× sample bufferf DÚ 8

ª* 7û¾Ò � Ê 10% SDS-polyacrylamide gelj Ò

Ï~� *V'ÿj 
�~&
. *V'ÿ êö gelj â

ÚÚB N&Ú transfer buffer(25 mM tris, 192 mM glycine,

20% methanol)ö 10-15ª* �&z ê, gelj nitro-

cellulous paperö ß�, +*� ãöB ¦V porous pad,

Whatman 3 mm paper, nitrocellulous paper, gel, Whatman

paper, porous pad Bb� electrotransfer kitö ËO� ê

transfer buffer¢ jÚ Ê, 250-300 mA� 1�* ;ê

transfer ~&
. *Ò jò ê nitrocellulous paper¢

Ponceau SÏ�(Ponceau S 2 g, trichloracetic acid 30 g,

sulfosalicylic acid 30 g, DW 100 ml)ö 2ª ;ê "ï~

� �Wî� B&� transfer >îºæ {�~� standard

size marker~ *~¢ �jj �Ï~� ��� Ê, Ã~

>öB 5ª* nitrocellulous paper¢ aÚ & Ê blocking

buffer (5% skim milk)¢ IÚ çNöB 1�* ;ê

z
� >w�V
. TBS� 3² ^¿� ê, ELISA ·

W.Ó" SPF "æö FÎÏj ��6"�B áf F

ÎÏ ·W.Ój 200V(ELISA titer : 1.150)� �C~�

2�* ;ê çNöB z
� >w�V
. Nitrocellulose

filter¢ TÎ TBSö I� 5ª* 3² ^¿~&
. 0.5%

skim milkö 1/2,000b� �C� secondary antibody

(phosphatase labeled goat anti-swine IgG, Kirkegaard &

Perry Laboratories, KPL)¢ I� 1�* ÿn z
� >

w�Î Ê, TBS� 3² ^¿� ê BCIP/NBTj

phosphatase substrate(KPL)� Bï�B Z�¢ {�

~&
. �öªCj *� ÒÏ� Western blotting~ 1

N �Úº FÎÏj 6"�Î ê 3Bú B Ñ�~ .

Ój ÒÏ~&
. 2N �Úº alkaline phosphatase

labeled goat anti-rat IgG (KPL)¢ ÒÏ~&� BCIP/

NBT¢ phosphatase substrate (KPL)� ~� Bï�B Z

�¢ {�~&
.

&-*4"

ELISAº Gamble � [9]~ O»j æ;~� ÒÏ~&


. T. spiralis ESP antigenj BCA protein assay reagent

(Pierce)¢ �Ï~� �Wî~ ³ê(1.190 mg/ml)¢ G;
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� ê ê� jÏ�(coating buffer, pH 9.6)b� 0.1µg/ml

>² �C~� polystyrene ELISA microplate(Nunc)

~ ' wellö 100µl O IÚ 4oCöB 24�* >w�

V
. Washing buffer(PBS-T, pH 7.4)� ' wellj 5ª*

3² ^¿~� 5% bovine serum albumin(BSA)b�

37oCöB 1�* blocking ¾Ò~&
. Washing buffer

� 5ª* 3² ^¿~�, 5% BSA� 1:800, 1:1,600"

1:3,200b� �C� �þ .Ój ' wellö 100µl O

I� 37oCöB 1�* >w�V
. �¢ 
� washing

buffer� 3² ̂ ¿~� peroxidase conjugated goat anti-

mouse IgG (Sigma, USA)~ 1:2,000 �C�j 100µl

O ' wellö IÚ 37oCöB 1�* >w�Î ê, 


� 5ª* 3² ^¿~&
. �Vö ABTS(2-2' azino-

di-ethyl benzothiazolic sulfone-6)¢ well� 100µl O

Î&~� 20ª* Bï�Î ê, 1 mM HCl 50µl Oj

Î&~� >wj ;æ�Ê� ELISA 6ëV(Molecular

device, E max precision microplate reader, IDEXX)¢

ÒÏ~� 2Ë 405 nmöB �7ê¢ G;~&
.


þÿb~ ¦*	"G
ê FÎÏ ª� �Ò

&j� 3îÒ~ SPF Ñ�ö FÎÏ(T. spiralis) £

5,000îÒOj 6"�Î ê, 3Bú êö Ñ�~ &, v

", *æ, ·*, §Ïï, �¦, »ç(?û)"" êæöB

"Gj j�~&
. 10% neutral buffered formalinö �

;� ê ¢>'� �ç ¾Ò ";(trimming, processing)

j �ö, 3-4µm ;ê~ vþ� .Þ~&
. � �çj

"ï~æ p� *�ãb� WV �¢öB 
U �j &

V~� bÓFÏ(encysted larvae)~ >¢ ^Ú ï�~¢

ÖÂ~&
.

�Ú Â~ "æ~ FÎÏ 6"�¦ �Ò

�ÚöB Â~>� ®º "æöB~ FÎÏ(T. spiralis)

~ 6"
�¢ �Ò~V *�, &�, ¦�, BÂ, Ó",

¾Â, ¦ÖæOö *~� ê»ËöB ÇÏïj 50 g �

ç j�~� "ï" æOj B�� ê, 1% Ï�Ï�j

�Ï� �ç��²z»j �Ï~� FÎÏ~ 6"�¦

¢ �Ò~&
.

"æ .Óö &� �Ú�Ò

�ÚöB ÒG>� ®º "æöB~ FÎÏ 6"�¦

¢ rj�V *�, ;öê, ãVê, ÏÓÎê, ÏÓ§ê,

*¢Îê, *¢§ê, ãçÎêf ãç§ê � 8Bê~

&»*��þ²öB j�~� �ã>~"�¦�öb�

�Þ "æ~ .�öB .Ój ªÒ~�, ELISA¢ �Ï

~� �Ú ÒG"æ~ T. spiralis~ �Ú �F �¦¢ �

Ò~&
.

Ö "

4%4�1"(&ö ~� ªj�ö ªC

DMEM VæöB áf FÎÏ ªj�öj *V'ÿ

j �Ï� �öªC Ö", 70, 55, 52.6 5 49 kDa �V

~ 4B~ "º�öj {�� > ®î
(Fig. 1).

8FTUFSO CMPUUJOHj �Ï� ªj�ö~ ªC

DMEM VæöB áf FÎÏ ªj�öö &�

Western blottingj �Ï~� ªC� Ö", 70, 55, 52.6

�Ò� 49 kDa �VöB 4B~ "º�öj {�� >

®î
(Fig. 2).


þÿb~ ¦*	"G
ê FÎÏ ª�

�� 6"�Î 3îÒ~ Ñ�öB bÓFÏ~ ª�¢

�Ò� Ö", &Ë ôf >~ bÓFÏ� BÒB ¦*º

ÇÏïb� Îv 42îÒ~ bÓFÏ� BÒ>î
. v

®�� ô� BÒB ¦*º &�� 28îÒ~ FÏ� B

Ò>î�, �
r� v"b�� 14îÒ~ FÏ� BÒ

>î
. J ®�� ô� BÒB ¦*º ·*" �¦��

'' 6îÒ& BÒ>î�, êæöB 4îÒ, *æf »ç

"öBê '' 3îÒO FÎÏ~ bÓFÏ� BÒ>î


(Table 1).

Fig. 1. Electrophoretic analysis of excretory-secretory protein
antigens of T. spiralis by 10% sodium dodecyl-sulfate
polyacrylamide gel electrophoresis. Lane M : molecular
weight marker, Lane ESP : excretory-secretory protein
antigens.
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�Ú Â~"æ~ "GÚ FÎÏ 6"�¦

�Ú 6B ê»ËöB j�� C 251v~ ÇÏïöB

bÓFÏ 6"�¦¢ �ç��²z»j �Ï~� �Ò

� Ö", * v>öB rWj ¾æî
(Table 2).

�Ú Â~"æ .Ó~ FÎÏö &� �ÚFZ

C 581B~ .���öB ELISA¢ �Ï� .ÓÚ �

Ú FZ�Ò¢ �Ò~&
. �ã>~"�¦�ööB

SPF "æö �� 6"�B áf ·W.Ó~ IgG �Ú

&º 1.150�îb�, 6"�ÊV *~ rW.Ó~ �Ú

&º 0.407�î
. rW.Ó~ �Ú& 2V �ç(0.815)

j ·Wb� 6;~&�, .Ó~ �Ú&& 0.450 �ç~

.Ój ~·Wb� 6;~&
. �Ò Ö", 10B~ .Ó

� �Ú ·W>wj ¾æîb� 44B~ .ÓöB ~·

Wj ¾æî
(Table 3). 

FÎÏö &� &-*4" ·W "æ.Ó~ 8FTUFSO

CMPUUJOH

�Ú ·îËö &� ELISA¢ �Ï� FÎÏ 6" �

Ò Ö", ·W" ~·Wb� 6;B 54îÒ~ .Óö &

~� Immunoblottingj 
�� Ö" Îv rWb� 6

Fig. 2. Immunoblotting of ESP antigens of T. spiralis. ESP
antigens were electrophoresed in 20 SDS-PAGE, transferred
onto nitrocellulose paper and immuno-reacted with antiserum
raised in SPF rats. Lane M : molecular weight marker, Lane
ESP : excretory-secretory protein antigens.

Table 1. Number of larvae observed from defined tissues
of infected rats

Muscle No. of larvae /5 sight (×100)

Diaphragm
Tongue
Masseter muscle
Hypochondrial region
Intercostal muscle
Pelvic limb
Epaxial muscle
Thoracic limb

42
28
14
6
6
4
3
3

Table 2. Regional distribution of Trichinella infection in
finishing pigs collected from slaughter houses

Areas No. of samples No. of positives

Daegu
Buyeo
Jechon
Chungju
Chunchon
Busan

40
80
40
40
20
31

0
0
0
0
0
0

Total 251 0

Table 3. Seroprevalence against T. spiralis in pigs

Provinces
No.

of samples

Results

No.
of positive

No.
of suspected

positive

Gangwondo
Gyeonggido
Chungchongnamdo
Chungchongbukdo
Chollannamdo
Chollanbukdo
Kyungsangnamdo
Kyungsangbukdo

96
65

100
67
39
96
96
22

3
1
3
−
1
−
−
2

12
3

12
2
1
4
7
3

Total(%) 581 10(1.7) 44(7.6)

ELISA values of positive and negative serum : over 1.150 and
below 0.407

Table 4. Immunoblot analysis of pig sera shown positive
or suspected positive against T. spiralis by ELISA

Result of ELISA No. of tested Results of immunoblot

Positive
Suspected positive

10
44

Negative
Negative

Total 54 Negative
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;>î
(Table 4, Fig. 3).

� V

FÎÏ(Trichinella spiralis)f 7º* ?"¢ <º �

>�Û V�Ïb�� �ÚöBê �� J²Ò �V¢

_f Ò²
�¦V B���& ��Úê V�Ï�


[31].

Mahannop �(1995)f Ò²öB FÎÏ(T. spiralis)~

"GÚ bÓFÏ~ ESP �öj *V'ÿj Û� ªC

~� Coomassian Brilliant blue� "ï� � Ö", 94 kDa

öB 26 kDaö �ö 94, 83, 67, 65, 62, 58, 57, 55, 53,

49, 47, 43, 42, 41, 39, 38, 37, 35, 33, 32, 31, 28, 27, 26 kDa

öB Z�¢ {�~&�, Con A-peroxidase¢ �Ï~�

"ï� � Ö" 122, 109 kDaöB 2B~ Z�¢ º&�

{�~&
. 6 �¢ Western blottingj �Ï~� ªC

� � Ö" 109 kDaöB ß��öj {�~&
 [17].

6� Kof Wong(1992)f bÓ* FÏ(PRE, Pre-encysted

larvae)" bÓFÏ(EL, Encysted larvae)~ ªj�öj �

Ò� Ö" PREöBº ª¶ï� 20-15 kDaö ��~º

�öj ªj~�, ELöBº ª¶ï� 53, 47, 45 kDaö

��~º �öj ªj�j ��~&
. 6 PRE~ ªj

�öf ��öW� �ÚÂ 45-53 kDaö ��~º �W

î� Ö�>Ú ®ÚB ���' ê��öb��º ¦'

.~
� ~&
 [13]. � 
þöB FÎÏ~ ªj�ö

j ªC� Ö", 70, 55, 52.6, 49 kDa� 4B~ "º�

polypeptide¢ &V� > ®î
. 55, 52.6, 49 kDa~ Z

�º Mahannop �(1995)� ��� Ö"f �~ FÒ�

©�¾, 70 kDa~ Z�º � 
þöBº &V>îb¾

Kof Wong(1992)" Mahannop �(1995)~ ªC �� [13,

17]öº ìº ©b�, Ò²" mouse~ "GöB ²>�

FÎÏ~ ªj�ööBº ¾æ¾æ p�, 
þÿb� Ò

Ï� Ñ�öB ²>� FÎÏ~ ªj�ööBò ¾æ¾

º ©b� ºGB
. Arriga �(1995)f FÎÏ~ surface

antigen" FÎÏö ¶� 6"B "æf �� 6"B "

æ~ .Ój �Ï~� Western blottingj 
�� Ö",

105, 72, 67, 52 5 47 kDaöB Z�¢ {�~&
� �

�~&
 [2]. ��¾ � ��öBº FÎÏ~ ESP

antigen" FÎÏj �� 6"�Î ê áf "æ .Ój

�Ï� Western blotting Ö", 33, 32, 31, 28 5 27 kDa

öB Z�¢ {�� > ®î
. Arriga �(1995)~ 
þ

[2]" � ��öB &VB Z�~ *~& 
� ©f Ò

Ï� �ö~ N�öB B�� ©b� �'>�, Ñ� .

Ó" "æ .Ój ÒÏ� Western blottingöB &V>º

Z�& 
�² ¾æ¾º ©f ÿb «~ N�ö ~� �

�>w~ N�ö ~� ©b� �'B
.

ß®, FÎÏf ��öW� �ÚÂ ª¶ï 45-50 kDa

ö ��~º ß��Wîj ªj~º ©b� rJ^ ®

º�, ���Î Æ¢~ �Ú& >w~º ª¶ï 43 kDa

~ �Wîê � 7~ ~¾� �'B
 [5]. Silberstein"

Despommier(1984)º ª¶ï� 43 kDaö ��~º �W

îf ª¶ï 48 kDaö ��~º ��Wî(glycoprotein)

" FÒ~
� ~&º� [25], � "���º ªj�ö

7öB 30 kDa �ç~ major protein�¢º 6", calcium

" EDTA �Ò� *V'ÿçöB metal binding protein

�¢º 6, �Ò� ����Ú� 8A4.3.1.1" >w�


º 6j 
 > ®
 [10].

6, FÎÏ(T. spiralis)f ª¶ï� '' 86, 80, 70, 50,

47 �Ò� 20 kDaö ��~º CWE(Crude Worm

Extracts)�öj &æ� ®º ©b� ��>î
 [12]. 

FÎÏ� ªj~º �Wî~ VËö &�Bº ¾ r

J^ ®æ pb¾, F¢~² VË� rJê superoxide

dismutaseº 
�W W.�(polymorphonuclear leucocytes)

~ �Ïj OÚ~º � &�~º ©b� rJ^ ®


[22]. L1�ê~ FÏf Ë&Ú ^�ö �«� ÑÆ &Ë

B �Wîj ^�Ú� Îv ªj~º� � �Wî~ ^

�Ú VËf rJ^ ®æ p
 [4].

ê�O»b�º Trichinelloscopy¢ �Ï� ¦Ò»,

�ç��²z», .Ó�' O»b� ELISA, Western

blotting, indirect fluorescent antibody test �, �Ò� PCR

�� �Ï>� ®
 [19, 27]. �Ú ·îË~ FÎÏ �

Ú�F �¦¢ �Ò~V *�, C 581B~ .���ö

Fig. 3. Western blot of pig sera shown positive against T.
spiralis by ELISA. Lane M : molecular weight marker,
Lane P : Serum of T. spiralis artificially infected pig, Lane
E.P : Serum shown positive against T. spiralis by ELISA,
Lane N : T. spiralis negative serum.
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B ELISA¢ �Ï� �Ò Ö", 10B~ .Ó� �Ú ·

W>wj ¾æîb� 44B~ .ÓöB ~·Wj ¾æî


. ��¾ � ·W>w.Óf Western blottingj �Ï

� ¦Ò Ö" rWb� C&rº�, �º ELISAö ÒÏ

� ªj�ö~ jß�'� >w r^b� �'B
.

Gamble" Graham(1984)f T. spiralis WÏ~ ªj�ö

f Trichuris suis~ WÏ" Ascaris suum~ Ï¦" vN

>wj ¾æÞ
� ��~&
 [8]. FÎÏf 45-50 kDa

ö ��~º ß��Wîj ªj~º� [25], � ��ö

B ÒÏ� FÎÏ~ ªj�ö ªC Ö", 45-50 kDaö

��~º polypeptide ��ö, ª¶ï� 70 kDaö ��

~º �öj &V~&
. �� �� ELISA .Ó>wö

B false positive& ¾æÂ ©b� �'B
. � 
þ Ö

"� �j ELISA¢ �Ï� �G¦Òº ¦'.~
�

�'B
. ELISAº jß�'� >w� ¶" ¾æ¾�

.Óæ~ �*" 6" ê 700¢ ;ê& æÂ �Ú& ²


B �êöº ê�&~& Î�æV r^ö ELISA¢

�Ï� ���Ò� "~& jº~
 [16]. Serrano �

(1992)f FÎÏ~ ªj�öj �Ï� ELISA& 93.1-

98.9%~ ß�Wj ¾æÞ
� ��~&
 [22]. ��¾

Smith(1988)º FÎÏö 6"B "æöB~ .Óæ~

(seroconversion)f 19¢öB 26¢ Ò�ö "� ��Úæ

�, ã6"B "æöBº 26¢� æ¾ê .Óæ~� �

�Úææ pV r^ö, � �Vö .Ó�' ê�f ¦'

.~
� ~&
. 6 100îÒ~ FÏj 6"�Î "æ

öB ELISA ê�� ·Wj ¾æÚîb¾, �ç��²

z»j �Ï� ê�öBº FÏj BÒ~æ á� Òf

¢ ��~&
 [27]. *f ?f �F� ���ÒöB

ELISA¢ �Ï~º ©f '.~¾, �G¦ÒöB ELISA

¢ �Ï~º ©f ¦'.~
� ~&
 [26, 28, 29].

�� 6"�Î 3îÒ~ ratöB FÎÏ~ bÓFÏ~

ª�¢ �Ò~�, "æöB FÎÏ� &Ë ô� 6">

º ¦*¢ Fº~�, �¢ Æ&� &Ë FÎW ®º ¦

Ò ¦*¢ J;~J ~&
. &Ë ôf >~ bÓFÏ�

BÒB ¦*º ÇÏïb�, Îv 42îÒ~ bÓFÏ�

BÒ>î
. Smith(1988)º "æöB FÎÏ� §Ïï,

&, �Ò� v"~ Bb� &Ë ô� 6">º ©b�

��~&
. 6� ööBº && &Ë FÎW ®º ¦*

¢� ~&
 [27]. �f ?f Ö"� �j �ç��²z

»j �Ï� FÎÏ ê��, &f §Ïï� &Ë FÎW

®º ¦Ò ¦*� �'B
. �¢ "�� �Ú 6B ê»

ËöB j�� C 251vª~ ÇÏïöB bÓFÏ 6"

�¦¢ �ç �� ²z»j �Ï~� �Ò� Ö", *

v>öB rWj ¾æî
. �f ?f Ö"� �j �Ú

Â~îf FÎÏö 6">Ú ®æ pº ©b� º;B
.

ÒG"æ~ 6"öf ¢�ÿb� º;>º�, �Vö

J~~& 
BÚ& >Ú ÒG"æö FÎÏj *2�Ê

º ©b� º;B
. V¢B ¢�ÿböB~ "æFÎ

Ï 6"
��Ò& .
® jº~
. �� Illinois "ö

B ÒG>� ®º raccoon, coyote, red foxöB FÎÏ

~ 6"
�¢ �Ò� Ö", 1.3%~ raccoon", 10%~

coyote, �Ò� 5%~ red fox& FÎÏö 6"B ©b�

�Ò>î
. ß� raccoon, coyote, red fox~ �Vº Ò

²ö² �Ïb� ÒÏ>� ®V r^ö �
~ FÎÏ

6"f � ~�& ®
 [30]. 6, �� Pennsylvania "ö

B ÒG>� ®º 1,170îÒ~ raccoon, 384îÒ~

opossum, 90îÒ~ grey fox, 73îÒ~ red fox, 51îÒ

~ skunk, 17îÒ~ mink, �Ò� 5îÒ~ fox~ &¢

j�~� �ç��²z»j �Ï~� FÎÏ~ 6"�

¦¢ �Ò� Ö", 2.6%~ raccoon, 2.9%~ opossum,

6.7%~ grey fox, 15.1%~ red fox, 3.9%~ skunk, 5.9%

~ mink, �Ò� 40%~ fox& FÎÏö 6"B ©b�

{�>î
 [23]. ��¾ �ÚöB ÒG>� ®º ¢�

ÿböB~ FÎÏ~ 6"�¦º jçræ ��B :&

ì
. V¢B �Ú ¢�ÿböB~ FÎÏ 6"
��

Ò& .
® jº~
� �'B
.

Ò²öB FÎÏÃ(trichinellosis)~ ê�f Trichinelloscopy

¢ �Ï~� "GÚ~ bÓFÏ(encysted lavae)j ç7

{�~º O»j "� �Ï~º�, 6"� &âÚ ãÖ

¾ ËÚ 6"�Vöº bÓFÏj BÒ~V& Ú[�,

�*� ô� ²º>º �6� ®
 [17]. 6 ELISAf ?

f ���' ê�»j �Ï~Vê ~º�, ELISAº ê

�~ &~ öò jî¢ ~ò£b~ ÎËj ï&~º O

»b�ê �ÏB
. ��¾ FÎÏö 6"B ê 23¢ �

*�¾ 700¢� ã"� êöº ELISA¢ �Ï� ê�f

~rWj ¾æÚæ� "~¢ º�
 [16]. SDS-PAGE ¾

Western blotting ªCO»ö ~~�, Ò²öB~ ß��

öf 94, 67, 63, 39 kDa~ ª¶ïj &ê �Wî� ¾

æÂ
� ~&
 [1].

ELISA¢ �Ï� FÎÏ ¦Ò�, ªj�ö(ESP

antigen) �Ö� 
Ö r
��, � �öj �Ï� ELISA

¦Ò� jß�'� >w� ô� ¾æ¾æ� �¢ BF

~V *� gene cloningj �Ï� �ö�Ö� jº� ©

b� �'B
.

Ö �

� ��öB SDS-PAGEf Western blottingj �Ï~

� FÎÏ~ ESP antigen7öB ß��öj {�~�,

ELISA¢ �Ï~� �Ú ÒG7� "æ~ .ÓÚ �F

ÎÏ �Ú7 IgG �Ú¢ G;�b�� .Ó�' ê�»

b��~ �Ï&ËWj rj��, �� 6"�Î Ñ�
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~ �ç¦Ò¢ Û� "æ FÎÏ� &Ë ô� 6">º

¦*¢ {�~�, �¢ Æ&� �Ú ÒG7� "æöB

FÎÏ~ 6"�¦¢ �ç��²z»j Û~� rj

� Ö" 
r" ?f Ö"¢ áî
.

1. SDS-PAGEö ~~� ªj�ö(ESP antigen)j ª

C� � Ö", 4B(75, 55, 52.6, 49 kDa)~ "ºZ�&

{�>îb�, FÎÏ~ "º �öb� rJê P50 group

7öBº 55, 52.6, 49 kDa� {�>î
.

2. �Ú ÒG7� "æ¢ ELISA¢ �Ï~� FÎÏ

6"�¦¢ �Ò� Ö" 8B æ� 581îÒ 7 54îÒ

(9.3%)& .Ó ·W 5 ~·W >wb� ~�>Ú

immunoblotting� Ö" Îv rWb� 6;>î
.

3. 
þÿbj Û� FÎÏ~ "GÚ ª�;êº Ç

Ïï� &Ë ô~b�, &, v", ·*, êæ B�î
.

4. �Ú Â~"æö &� FÎÏ 6"�Ò¢ "G(Ç

Ïï)~ �ç��²z»b� 
�� � Ö", 6B æ�

~ 251îÒöB Îv rW�î
.

�ç~ 
þöB �Ú Â~7� "æöB FÎÏ(T.

spiralis)ö 6">Ú ®º ©j {�~æ á®
.
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