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Abstract : Swine whipworm(Trichuris suis) is cosmopolitan nematode which can cause
serious pathology in immature stage(larva2~larvaS) of infected pigs, such as anorexia, diarrhea,
anemia, and death in heavy infections. In this larval stages, it is very difficult to diagnose the
infection of whipworm and to differentiate from other common swine gastrointestinal disorders
such as 21 day scours which are associated with TGE virus, rota virus, coccidium , and the stress
of weaning.

In this experiment, the isolated antigens of Trichurs spp. were carried out to examine the
structure and specificity of antigens and to select the reasonable antigens which would be used in
serological diagnosis by electrophoresis, Western blotting, ELISA. The results of this experiment
were as follows ;

1. The common fractions of each Trichuris sufs antigen were identified 28,32,45, 80kDa by
SDS-PAGE with silver stain and four major fractions could be detected in positive swine sera by
Western blot analysis.

2. The OD(optical density) values of somatic and excretory-secretory antigens which were
reacted against positive(negative) sera from pigs infected with Trichuris suis by ELISA reader
were ; 1) OD values(mean +SD) of adult somatic antigen against positive(negative) sera were 0.
30+0.12(0.09+0.006) and third-stage larva of somatic antigen were 0.28::0.038(0.10+0.005).
And OD values of excretory-secretory antigens of adult and third-stage larva were 0.24 +0.031(0.
1140.005) and 0.08 +0.013(0.10+0.003), respectively. 2) OD values of adult somatic, larval
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somatic antigen and adult excretory-secretory antigen response to positive sera were significantly

(p € 0.01) associated with negative swine sera. And the Cut-off OD values(minimum positive

value) were determined to be mean negative value plus 3 SD that would minimized the risk of

false positives.

3. The OD values of somatic antigens of T suis and T vulpis against swine positive(negative)
sera were 0.3040.120(0.09 +0.006) and 0.25+0.141(0.09 £0.003). These data mean that the

somatic antigens of T suis and T vulpis were able to diagnose T vulpis infection in dogs as well

as T suis infection in pigs.

These results suggest that somatic antigen of third-stage larva and excretory-secretory antigen
of adult T suis could be used the diagnostic antigen by serological test(ELISA) in immature Trichuris

spp. infection.
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‘E%%(trichuriasis)% 9A, 7, Ad, % 59 £3d4
,¥d L AZHAE dehiel 2294 AAY 2

°L ol i F8% 71434 APo2A H3 9 ¥y
' gREe 4 sted RY¥EL g3 47 4E

o Yubd o2 HiF(whipworm)olet LelA glct. 5
A B3 #AAEL #, vF FAAA HA HFF
Zo A 50~70% AEE 3 ABESAME < 33%4
AAR &AL 2YdE 4] B

A2 YEAE v] 441 A (immature stage ; A2~
57) A%)st A% @ A (adult stage)2A HFHF £21(28T,
4F)M 25 BAF A AF)E S5 AT
S 2 o] o} Fejch H27] 2%E 7Y 16U A
219 Alole) 243 2% HE B A3, 237
AFe 74 NYAA 2E¢ Ao R L BH A
i Bo) 7| QSFER ST A HALE R A4
A& PR oz o £E TEY & U2 FA
RE 7180] YA EHE A7joln) e 37472 A47] &
Zoz ¢S} ASY A5 #Y LT A3 U
% F(oesophagus)2 3 A S Fa Eol7hM JYES
AFeaA ety 48 {2t ¥ 3 F(ichuriasis)

©] #E7|(prepatent period)= 7g 479 o]FojH, vy

immature trichuriasis, serological diagnosis(ELISA), Trichuris suis, excretory-

& oA (immature stage)ol M= T3 & 5A] o
Z3F A0 @ Ad B
HERgd d8 veluE 94F4E AL NY, &
YL Fure gdold A A S HAE 4ol F 3
T2 B2 YR HAE HAH S FAS AT
AL &Y 59 Bazol dehd et 284 HALE
gogith sjAe) 2193 AALEF(21 days scours diarrhea)'®
& U9 P& AA27] AF~A37] AF)el A B4
e A OE AELATE st volg2y 4
A}T(’I‘GE virus, rota virus), Coccidium ol 2|3t AA%E R
14 2E# 20 o8 dAFH EIdeeiol dT7.
@A) XA Z%(Taenia hydatigena)’, Neospora canium®,
X B % (Trichinella spiralisy"*® 59| 7|4 &o|A Y43
g o] 83 A7/t BusHT glom B A A
A %(Dirofilaria imminis) HH 9] 1@ EAFHEFHY
(enzyme-linked immunosorbent assay)e] o] o] &5 3
Aot
1A% QAF MG 1980 d th ) A E ) AZ
ggon FTWAME X Bl 8 HA 3)FAscaris
suum)®] Wi Fo| At o) 1 AFY ATMEF
& FEA 25ANEPT L /A3y ugyte ¢
N # & BEUE vtdadod AFold 432 o
G wiAo)A FEF WA/RgAE o] 8T HAA
g wgay @3%) g4 a Aok 18y #
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F(Trichuris spp.)2] A A(in vitro) ¥ P& 23
e FEAA o]FAAT YTt A2 A7) E T West
em blotting 9] o2 HE 9 ggddf F3 A7V}
AV B 2(T trichiura)™®, v} 2 B Z(T muris)™® L 5
A BE suis)"> AN B BEo) AR
¥ HASG JFTHLE BHEE 7 THI(10,00070/F)A
2 HA dHAAM FY-FAuEe ODFE 7Y 21~
634 7HA iz HlEte F9% FEQLR YEhdTa
pastgo’. a8y oy g AP #F d7e
AE9 WA/ENTAY S #I AT AF
(larva)s} gl o] B #3 A4& v &3 AAol

A & AE2 HA 2E AF Agd 2y
o EAES Ag)t A5 AFY L wiR/2ugYS
A 7)1 %5, Western blotting ¥ AR FAE L A
o A4 L R 2 EA AF 4 A5FEE 7
ggdoe ALY 7teAE B Htd d¥e
AASAT 23 HA 633 7] B3 HFAE A7)
% %, Western blotting ¥ A4ABHEFAY ) 98 +5%
48 23 AP FUE FTHOR o8 T YUE T}
TAE dolrmA B AYE AN

UL 4

HE(Trichuris spp.)8 22| ¥ Mz : A A
& AFAEANU HAAA A d3tq AF & 3
-8ta] RPMII640 BiA o A i st A 358 HE2
& 28T, 4577 M9 E FAFJH17] A5)E FHEE
g o)43lq AF kg A7} AFFHAAF) 1,50070 2
359% AR AFHOE AFHEANA 4FF 543
o YA 2Fo2HH A3y A& LU AF
& 850 RAsY s eagh M BET wulpis)el 4%
£ Z5udn 5EHY e AA7EE E5e
FE geagr

M X ;)R BT suis)dF L A37) AFE3 )
HZ(T vulpis) %] A8 Y(somatic antigen) AZE 7
Zt PBSE AHe § 5FAAZE feldd Yo ¥EA
71 ¥ 80T FAAZRAYT AxE 4FE E4A
71 ¥ PBSZ &4 3td 0.2im BHZ 33t AFgdL
2 ARt gl

HA BE AF L A7) 24359 uif /0] 3 (excretory-
secretory antigen)& 37°C, CO, ¥ % 7] A4} RPMI1640 ®j

Ao wWFatAA 12~24A twtet F @ WX & Amicon
concentration unit(10kDa cut-off, SIGMA)E A}-43}o] 500g,
0ET AT £HE 434S 0.2pm BHE
AHaAL ABfE &AL FAARING O AZF PBS
2 4 std wjd/EHFH o2 ALE gt

EeE 74 4L Lowry ¥ 98 gUdFT=E &3
stof AYP AHG3EAT

BHo 22| B A¥e A8 gHL AFHgd
g} HERFE §U0E A9 ¥ FIFAAYS 4
At FAERTN AR LR BTt ¢ EA
2 Ao ZEEFRA1Y]) A3)E 3599 HAd AF
Ao ATZH1S007kg)A 71 8F Fof Fzsto
ZERTE YA AF(T suis)d) ZEE HAZF
B g8 358 & A4 F2(3,000pm, 5E)3He A
T YAk S4EAHL HE gEHA & 35Y
2 g 2o o] B l(ivermectin. MSD)S £ 3 t}-g 8FF
A HE] FHARFE YA HH(T suis)
ol ZEHA 4L HAY AL A4 F dAEAG,
000rpm, 5%)3t] FH & Fe st

Sodium Dodecy! Sulfate PolyAcrylamide Gel Elec-
trophoresis ; SDS-PAGE : & 234 #A7|gEd A
B3 gel2 10% resolving gel & A}-8-31 % ©.0 silver stain
of o8 Z Fdo £ 8 vusgrt

A719 %52 317] $1% A2 2 READY GEL CELL(BIO-
RAD)E &H|8ta A7 FE L 8% £ silver sainS 2
A3t gl ot

Western blotting : Westem blotting®l] A8 thick filter
paperd} nitrocellulose membraneS- transfer buffer & <§(pH
8.1~8.3, 15.6mM Tris Base, 120mM Glycine)o] B2 &
FE st Ao HAIDFET gele & AA
817] 9}3}ed transfer bufferof) 1587+ ¥ A7l ¥ Trans-
Blot(BIO-RAD) 13 voltol] A 208 7} transferd} 3 c}. &4 o]
transfer ¥ membrane2 2] 3}<] heat-sealable plastic bag o
2 £7 % 5% non fat dry milk/Tris buffer solution(TBS)-2-
W 11 2A] 7H%¢t membrane2 BlockingA] Z t}. Blocking ¥
0.5% BSA/TBSZ 33] A H3 o} & 13 FA(FHEH)E
1:2008} 0.5% BSA/TBSZ 343t} 141759 A3
Al 7T

22} A (Alkaline phosphate conjugated : goat anti-swine
1gG(H+L), KPL INC):= 0.5% BSA/TBSZ 1:2,0008 3]
A3} membraned} 1A]7F WHE A 7 th. Membrane 0.5
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% BSA/TBSZ 30%37 33 A3 32 Alkaline phos-
phate buffer= 587} AJ3 % & nitro blue tetrazolium chlo-
1ide(NBT) /5-bromo-4-chloro-3-indolyl phosphate(BCIPXSIGMA)
100p19} Alkaline phosphate buffer 12ml-g- &8t} mem-
braneg H2 ¥ whgo] vebd wriA AM3I wdd
% 20mM EDTA/TBS £ 02 #3-& Y33 23}E @
Z3tgloh

B AHY B A H(Enzymedinked immunosorbent assay .
ELISA) : Al B3 (T suis) 43 R A37] &A%, 7} ¥F
(T vulpisy 3 %9 Azt RA/EEEE EXH4FY
(coating buffer, pH 9.6)0.2 1pg/ml H =& A3 O
Z welld] 100p18 EF8ATh YHo] £FE plater
37T A 4A1ZF g A 7] F A A l(washing buffer ; 0.05
% Tween 20 in PBS)O.2 S84 33 AF¥3uct. 1%
Blocking buffer(2% BSA in PBS)& 100p1% 23§ g,
37CAA 22412 o] 4 WG F AR SEH 33
AFstgoh

13 gA(Fd, S48H)e PBS-Tween 2022 1:200
o2 43tq Agstglon HME EHL 7 welld
10014 H7Hg F 37CAA 1A B FE oS AF
o= 33 od& A} 23 % 3|(Alkaline phosphate
conjugated : goat anti-swine IgG(H+L), KPL INC):= PBS-
Tween 20232 1:5,000 3|4 3t] z} wello] 10018 7}
ste] 37Ol A 1A1ZE Wi FE AT 147 Fo Al Ge
2 43) 944 4339 7|4 (p-nitroitrophenyl phosphate
(PNPP) 2} wellof) 50p% 713t 1 458 F stop solution
(2M EDTA)E 5004 2z} well] ¥5 % t}-2 ELISA reader
(405nm)E o] &3 FREE ST

223 z} 899 ODZL student's testE o} &3l §
AH f49& EH3AT

SHX| HE(T sds)2t 7H HMET wdpis) 4% HYH2 b
2 HA, N BEY A Y AZE HA, A
| %} 9 (somatic antigen)& WA ZHE A ¥4, 24
A5 AT Z AP A9 F F silver stain
3¢ om] Westen blotting 2 ¥} AFdE o
SAAT = AU G4, SHEHE o] &3 &
2UAEFHYES AAES HAg A HEY AP
0DgHS H 239

SDS-PAGE$} silver stain : 34& 479 %(SDS-
PAGE)@ ¥ silver staind] oj3) £8& &sigith. HA
B3 459 A, vid/2uagd € #37] A59 A
39, W Ad/E ) g QL 20~80kDa Alojoj A R &ql
duon e FERYL 28,3245 80kDaC 2 R E
o)A &3t ArH(Fig 1).

34 M

1 2

Fig 1. Analysis of Trichuris suis antigens by SDS-PAGE with
silver staining.
Lane 1: somatic antigen of adult T suis, Lane 2 : excretory-se-
cretory antigen of adult T suis, Lane 3: somatic antigen of L,
T suis, Lane 4 : excretory-secretory antigen of L, T suis.

1 2 3 4

Fig 2. Westem blot analysis of Trichuris suis antigens in swine sera.
Lane 1: somatic antigen of adult T suis, Lane 2 : excretory-se-
cretory antigen of adult T suis, Lane 3: somatic antigen of L,
T suis, Lane 4 : excretory-secretory antigen of L, T suis.

Waestern blotting : Westem blottingol] 218] 394 & #
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YT $AF 43 HA HEo 45 ALY, /e,
A37] A59] AYdoA g o] FERYE YU
3 tHFg 2

&4 HY EAH(Enzymedinked immunosorbent as-
say: ELISA) : 2 & 9lo] ¥ ¥R H gh&3h 0DF(F
4833 whgate oD A HE A5 Ay
ODZH(OD means+SD)< 0.30+0.12(0.0940.006)0] ¢ 12,
A37] A%< 34y ODZFH(OD means+SD)E 0.28+0.
038(0.10+£0.005)0)gdch. 18]lm AEo ujAd/Ewigy
0Dz 02410.031(0.11£0.005)0] 4 2.9, A37} A5
ojAl/2u) 39l ODghe 0.08+0.013(0.10+0.003)c} f T}
(Table 1, Fig 3). =3 cut-off value(negative OD means+
38D)e] OD3} o4 g& 44 oDgeE #AHI.
SXEH ODRY FH A & e 4 F49
ODt& Wad A A|37] A5 wWjAd/Ev|F¢e OD
&g AT ZE 49 oD A 129 F4 <

Tabel 1. Comparison of OD values somatic and excretory-sec-

tory antigens by ELISA
\% T suis adult T swis adult T suis Ly T suis Ls
Sera somatic Az E/S Ag  somatic Ag E/S Ag
Positive

1 0.321* 0.256 0.290 0.083

2 0.328 0.270 0.277 0.100

3 0.240 0.238 0.232 0.092

4 0.234 0.236 0.242 0.087

5 0472 0.261 0.350 0.055

6 0.467 0.258 0.317 0.084

7 0.146 0.225 0.277 0.081

8 0.163 0.172 0.281 0.080

oD 0.30x 024+ 028+ 0.08+
meantSD  0.120** 0.031** 0.038** 0.013

Negative

9 0.101 0.116 0.108 0.097

10 0.092 0.107 0.099 0.099

11 0.091 0.108 0.106 0.102

oD 0.09+ 011t 010+ 0.10+
mean+SD 0.006 0.005 0.005 0.003

*OD values at 405nm, **p {0.01.

0.01)0] §1&& ¥<133 ch(Table 1).
SR} BE(T suisydh 7 BE(T vulpisy Mo v
S A WE( suis)} 7| BET vulpis) JE )4 28
05 — : W
045 | ‘

04 }
035 t |
03 |
025
02 |
015 |
01
005 |

12345678
- Pos"" -+~ Neg -

Fig 3. The mean OD values of 7 suis antigens by ELISA(**p ¢ 0.01).
Pos : positive sera(1 : somatic antigen of adult T suis, 2: ex-
cretory-secretory antigen of adult 7 swis, 3: somatic antigen
of L, T suis, 4: excretory-secrotory antigen of L, T suis),
Neg : negative sere(S : somatic antigen of adult T suis, 6: ex-
cretory-secretory antigen of adult T suis, 7: somatic antigen
of L, T suis, 8 : excretory-secretory antigen of L, T suis.

80kDa —+»
45kDa  —» e
32kDa -

—~—-.-
M Ts Tv

Fig 4. Analysis of Trichuris suis(Ts) and Trichuris vulpis(Tv)
antigens by SDS-PAGE with silva staining.
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EAYLE A9TE 2}, A VR suis)S] AY

-

Ts Tv
Fig 5. Western blot analysis of Trichuris suis(Ts) and Trichuris
vulpis(Tv) antigens in swine sera.

Tabel 2. Comparison of OD values somatic antigens in adult
of T suisand T vulpis by ELISA

Antigens

T suis adult T suis adult
Sera somatic Ag E/S Ag
Positive
1 0.321* 0.243
2 0.328 0.234
3 0.240 0.203
4 0.234 0.182
5 0.472 0.476
6 0.467 0.465
7 0.146 0.117
8 0.163 0.116
OD mean+SD 0.30£0.120** 0.2540.141**
Negative
9 0.101 0.094
10 0.092 0.094
11 0.091 0.100
OD mean+SD 0.09+0.006 0.0910.003

*OD values at 405nm, **p < 0.01.

L& 80, 45, 32, 28, 20kDaoj A 2+ R Y& Hoggon,
N BE(T vulpis) NG Qo] £8& 80, 45, 32kDao) A &
A3 AHFig 4). FFE YL 80, 45, 32kDao E 3R Yo
G At £ Western blottings] o] 8} 348 F34
3 9L 379 EYdM 3 E AL 3R
t}(Fig 5).

AR EAYELSA) g A U (T suis)3} 7
H3(T vulpis)e] 4% AFLL 92 F4833 48
Ao W on A B AgPe A (4) O
ZH€ 0.3040.120(0.09+£0.006), 7} B3 AL RS

0.45 |

Fig 6. OD value(405nm) of somatic antigens in adult of T suis
and T vulpis by ELISA reader(**p ¢ 0.01).
(Ps: T suis positive, Ns: T suis negative, Pv: T vulpis po-
sitive, Nv : T vulpis negative).

Table 3. Comparison of Trichuris suis antigens by SDS-
PAGE with silver stain, Western blotting and EL-
ISA in swine sera

SDS-PAGE

with siver VO™ Erigas
. blotting
stain
T suis adult Ag Pos Pos +++
T suis adult E/S Ag Pos Pos +
T suis L; Ag Pos Pos ++
T suis Ly E/S Ag Pos Pos -

*OD values(~ : (020, +: >020, ++: >025 +++:0.30)
Pos : positive reactcion, Neg: negative reaction.
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) ODge 0.25+0.141(0.09:£0.003)0] §{ tH(Table 2, Fig
6). o] ¥ Zaz A, 7} €E AFPL A ¥
42 B3Ho2 o83 1P F & M54 E ¥
Qstgich.

Z 39L& A719%, Westem blotting, ¥ 334, §4
HAEAY 3te SRS v T ENE 2, HEF
A M HEe 4L B35 wa/B2uge
2 A37) A AP A 5 JAUTHTable 3).

&

HZ 7NEFE Adsted 3% Wdd g
A7t 43 Y oy oYy A7 /4F
ZEAGA ERY Ah & % 29 dHL B
&8 5 Atk F, ZYF AZ AN e FEH %0 B
Jbesty olgd A N 8L L
FE¥ & e N7Y J148%F B9EF e Jdded o)
&+ F&3A AL + AT B$F(trichuriasis)E & @
& A & vSEAY AL 2PN 9
& AAY & 2dslo) A Wyl g8 Agks|or &
tho oty B AEE vYSAEF A ALY ¢
A dUE Bestd 99 F29 E4E un BY
3 BHSA g AYY FU& 2] 3o A
3.

SHA] BF(T suis)] A F(adult) R A37] ZF(larva 3)
I NAET vuipis)e] Ngda i d/Eu gLy 72E
H7]9%F L Westem blottingd A 2|3t &g n &
YAAE 7 gAe YR, 4)% P eAEE &
Aet7] Hstd AAHAEAYELSA)E A A3t 34
&l B4

Hill et al'*V& SA] BH(T suis)d) 2 o) 45
20kDa 2o A Jeld wjd/2u g 548 83
qom G vhe2 HEY HF & o] &3 A/
¢ B¢ 85~105kDa’o| A &Ittt n Badoh.

2 Ay M e A Y (somatic antigen) ¥ HjAd/E 1|3}
9 (excretory-secretory antigen)& o] &8t 2zt 8¢zto} &
Mg BEE 89387 Y3t A71Y9FF silver staing
HAAE A7} 10~80kDac) A £ H & §Q3glen, 4 &
#.e 10, 28, 32, 45, 80kDacl| ] &<1& ol 10~20kDag)
BYL Hilleralo) o3} £F 459 wjad/Bugd
I A 2802 ARHY, 45kDac A et £

n

€ ¥ %o| £u)8+ zink metalloprotease’*s} A} 84
o2 &9, =% 80kDa o} 4+9] 9L peptidase’s}
FAY G0 F240 E YA E 99 2Y
o] Hill et al'**8] 281} Fo] Yehd AL AP
th A/ H] g o A polyclonal #4919 ¥8& vjmslgo
B2 ol e BYE AT + Ui

Aol AHEE YL AFHOZ Ao BAFRYA
¥ P8 FERHTFE Y F FHYFPAY
€ AN FHEA T FHEH S gUsglon B
H SHEAL B2BgEAYY dRFoE HAsd
Agl AHg3gth AT weEe gy £Y
£ 894}7] 18k} Wester blotting A A1 ¥ A3 4%
o ALt /2 E A37) 25 ALl A
HE3hE Y] AR ES AU ol3F A=
7 349 BY3 P94 L 2 BYE o83t ¥Y
&4 e E84% 5 At = AFLY wjAd/Ey
gdo] HEATE §UA3/) A3 AAUAFAYE
ANsRon 2+ 9L OD(optical density)ztg ¥ L3}
o 3P E FU3 A }(Table 1).

A8 4 gdo] SHEH g E HA WE AY
9 &4 ODZL(OD means+SD)& A % 0.09+0.006, A
371 A% 010+0005¢]9 .09, wiA/Eu|3de &4
ODge 4% 0.11+0.005 A37] A% 0.10+0.00322
YEbstTh

¥ 4 go] YA S = WE AY
A9 44 ODZLS A& 030+0.120, #37) A% 0.28+
0.0380] g o, wjAd/2u e 44 ODFL 4% 024
+0.031, A37] A3 0.08+0.0130)Fch B3 FEE9
T4, ¥4E€ 3% oD BAY 9§ YA (false
positive)e HA 8 87] Y&t HA 94 ODgHcut-off
value = negative OD means+3SD)2 A Asgtt. 4 ¥
%9 ODg 3} 449 oD wjag 27 #37) =
9 /R g de] 44 DS AT RE Y
oDl M =S F4(p<0.01)0] U&& HUsdn
(Table 1). 34 € 45 AYY ODgLo] & gl ]
8t} ODgta HA/E A vebd AL 239 g4
HE FAE TS U0 gle A §9 g
49 98 Yeue o2 Aggd. £F A3/
A5 wjd/2u)gde]l Western blottings} §4HHE
Aol A uhg3t] ¥ AL A3} A5 /R
Yo] AFo] Fujsle wAd/RuRYE) PP 3

- 165 -



oM W3R ¥ Aoz FHH

Roach ef al ™ AL ©%3 vl92 M3 BAYE
ATFEH o Hill e al 79 Q7o) 9319 A B33
N HF gUE ME fALG 94 2o glof 43
IR sHsditn Hudyo 2oz § Ay
ANE 1A, Ae Feo] HEo FAH HA Y3
HhE A gotiy] Y8t W) 9F, Western blotting
R AAAGRAYE AA G 7 g E4E va
ARt A B3 (T suis)d 7| B (T wulpis) 349
3+ ¥ (20~80kDa)o] eI} Western blottingdl] 2] 3}
FEAT BE3e FUde Y BYgA g
AE A ALHGEAYE AN B HA
A3 030+0.120, 74 &Y 0.2540.1412 %A ODg
£ G 3h§{Th(Table 2).

T3 Hilletal 9] A7) 3ta 439 4 A
3] Z(Ascaris suum), A B.%(Trichinella spiralis), H A %
A A 2(Oesophagostomum dentatum) 52| BEF 7} ok
AZH 299 d& B4 FA S wgex gornz
U3 F(Trichuris spp)9] A GPHLE 0|48 &
B &4

2YBE HFF UG FE8A o8 + U ¥
YL Table 39 A &} o] Y59 wid/Ru LT #37)
AE9 Agde] A Ao AN a8 1)
As UE3EFY AT Add = A37) 259 g
o o f43tttn ALgEY. 1 o)fE wWASAAR
271 A%~A571 A3)9 BEEEFE b3 Ae
s eAY gdd g FA7t YA dEolH
B 459 W gde e, Az 2 93
oA A37] AFo) Aol v Hedty] Eeltt

2 A¥E A B39 ARd v/ gde 2
gt Agdgdos Agsty] Ageldn 4 g9
89 et 399 #4942 994 59 54L& 9
87 Rotqith. oz 7 UL Y EAE YYPeE
A HE B ol MEFHY Mg L HAG T o4
&4 Yong 7 $Y9 U4 ¥ W94 HeEle
A7t ASH o2 o] oA of & Rolth =¥ A H
Zol ZEE Jehde w94l 3¢ dFe vhga
H3(T muris)°3 AV | 3(T trichiura)’' o] o8 A7 7}
THAPOU A HF A ¢ dTE W
§ AHolBR oz B AT o]RofA o} & Ao
.

i B

B AY¥e H7|9%, Western blot, T4AHSFY
{enzyme-linked immunosorbent assay) o] 83}) HE ol A
% 9l(somatic antigens) R Hj /1] & 4 (excretory-secretory
antigens)?] B4& ZAS L v sdA e HEFH) 3
I DY UE 2] HAste] ¥R e ol 2
ket

LY U39 7 ¥4 & /1Y% F silver staingt 2
oz 4o B2 20~80kDa Alojo A &l on
Western blote]] oJ3} z} 43} w-A17) A3} FAHEH
3 EEE B 28 HA U A5 Ay 2
WA /EE 3, A37] A5 A g dM FEHOZ 47)
o £go] whg3tgint.

EAHYFAY(ELSAYE AAI8 7 g4lo] gAY
A3 &3 ODF(FH Y H I} wHg-3h= ODFNE A
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