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Expression on Echinostoma hortense Infection Manifestation on the
Cytokine of the Splenocytes of BALB/c and C3H/HeN Mice
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This experiment was performed to examine the in vitro and in vivo affects of the two different haplotype strains of
mice, BALB/c and C3H/HeN infected with Echinostoma hortense, and the manifestation of the profiles of cytokine in
the splenocytes. In the in vitro experiment, the two mice's splenocytes were divided and stimulated with antigen of crude
extracts and the antigen of excretory and secretory products of an adult warm and the manifestation of cytokine mRNA
was verified with RT-PCR. As a result, the two different strains of mice both strongly manifested the Th2 cytokine
rather than the Thi cytokine and in the case of the Th2 cytokine, the BALB/c mice manifested more strongly than the
C3H/HeN mice. In the experiment using the ELISA method, the protein cytokine manifestation had the same result as
the mRINA experiment. In the in vivo experiment, the mice was infected via oral route with the metacercaria of the
Echinostoma hortense and the manifestation of cytokine was verified by RT-PCR and ELISA and the results were the
same as the in vitro experiment. Therefore, in the two strains of BALB/c and C3H/HeN, the C3H/HeN showed a higher

susceptivity to the Echinostoma hortense.
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Cytokine®] WL &7} FEdl= kil wa T
helper 1 (Th1) B3} T helper 2 (Th2) 22 v 4 th Thi
&L proinflammatory cytokine &2 A IL-12, IL-2, Interferon-
gamma (IFN-y), tumor necrosis factor-alpha (TNF-o), tumor
necrosis factor-beta (TNF-B) 52 € 4 921 (Schmitt et al.,
1994; Wong et al., 2001), A #EkS (delayed
hypersensitivity)Z MZ54 THE (cytotoxic T cell) ¥H-5 =2
2 oiyAlEe] g T3 22 AEWAGEY (cell-me-
diated immunity; CMDol] #e{gth Th2 F-2 ko z &
Aol 2 FET T5 248kEt IgE A AdS 3
e EA1E AR ANES- (immediate-type  hypersensitivity)-S-
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e, A7)0l 14, IL-5 B 1L-13 $o] fodrin B
_1_54_1_ A}t (Blanchard et al., 1996; George-Pinchuk et al,
1996; Isihara et al., 1999).

Th2 AlE7} ¥H|8H= cytokine IL-4+= CD4 T %9} &
35t N R o5 TEAAAE F 20 kDad] THHER
A B A @A eltk. 18]2 B AlE BHSEHA class
switchol #dt= £z 243510 IgES] Feoll tigh
84 BFL FE3IT} (Abbas et al,, 1991; Joseph et al., 1991).
23 AEmAEREA Y] 7t F83 A8 o2 AME, CD4+ T
A, vTAE, JAAE H Th2 *ﬂi% #3493 JAE
28514, IgEE /st ¥ st 245 G
S o33l Tepper et al., (1990) L4 5%X 9 IgE EA|
B b vElgtha R 18kl 3, Rihet et al, (1991)2 L4
FRAATE F53 FAe E FARES A Xevhn 21
3tk IL-5= 8451 CD4+ T Y79} v|vhaEolA] §
AE, Sk T4 23 fEdla s SATE §
Qe a2ja L2 2 49 37 B =T FAH
Ealol TR, T J=79 @47 A dEoA &
3] FashA Bojgitka delA QITh (Yamaguchi et al., 1988;
Leckie et al., 2000; Ishihara et al., 2001; Togawa et al., 2001;
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Tsuda et al., 2001).

7I8ZF AE R dElEr)d 2E SN 3T 9%
ol A7 rRuHu o, 23 YelX FiTe A& A
TS R3H 3 It} (Mogbel and Pritchare, 1990; Gounni et al.,
1994; Stern et al., 1992; Lukacs et al., 1994; Dombrowicz et al.,
2001).

7148% 2 Aol T AlEolA EH]EtE cytokine ¥H-g-of
st JdF Raue o3 2k =, Trypanosoma cruzi, Lei-
shmania major “12] 1L Toxoplasma gondii$t 732 AX U] 7|
AFS - Thl B L] AISA FERH™ (Skeiky
et al.,, 1995; Camargo et al., 1997; Dragana et al., 2001; Macrovich
et al, 2001), 57t &2 AE 9 78S Th2 | T&
o] £A3HA ¥k-g-dtiar Bl 31530 (Finkelman et al., 2000,
Jankovic et al., 2000; Dragana et al., 2001). Inbred w}$-2= <5
£ o83 AT Aol Ystd, AFATIBAAF (gastro in-
testinal nematodes)oll Z+FE RS2 s tHEE The &9
cytokine®] A E AL (Golehill et al., 1997), TAT-¢} v]wt
AES F7te} IgE9] 55 Bt (Wakelin, 1997; Gar-
side et al., 2000). Cytokine 282 7|A%2] F7} 59
F789] wjol) e T e HolA Hrh (Behnke
and Wakelin, 1977; Deelder et al., 1978; Chai, 1979; Storey et al.,
1985; Kroeze and Tanner, 1987; Else and Wakelin, 1988; Wakelin
et al.,, 1993; Nawa et al., 1994), 7183 gl 3 " A
WS FA] vhe-2o] EF] wet v2A HeRdt} (shih and
Nishimura, 1997). &, 573%do] g dgutge] 2 {2

= %72 /WA (high responder)$t HEHFS-o] 2 FEEA]
2+ 71 (low responder)®] FH o], AIRES {1
zlolef| A vlEHT ey 1t} (Geoffery et al., 1990). ©]
EH9, 174 A AREH= #1929 histocompatibility-
2 H2E AESA T A3} helper T A% 28-S 1j7)
gttt B 18PAA (Louis et al, 2001), 221} 22 haplo-
types 7H vhe-AdAEE o] EEAd v By &
2& vehditta Byt

B AFNME Z2RASTF-E550] sF vARAA
Eivbe W71 Ae) §4& GotE7] A8k, T helper cell
(Thl ® Th2)¥ cytokine £H] 2 &4 %2 mRNA %
S WY o 5E v AT Sk ol tiF AEL in
vitro L in vivo AT LR G o0 w3 AHFTES FE

geh Yep s 540 2ol AsnA s,

AR FFAGolA £33 0|2 (Misgurnus anguill-
icaudatus)l ZFH I EP2AIFTEZE IGF-F 00E

BALB/cS} C3H/HeN vR¢-2ol A AT AFAHT 29 45
d F ul2E FAAT|LL Aol 7% SEdATTE
Z 4ES Bugte] Ag ARSIt

2. A HIGME 22 & oY

WA HSEAE A TFLL 673 ¥ BALBLS C3H/
HeN &% uvhg-20A BIGAHEE 2 Z35}<] Dulbecco's modi-
fied Eagle's minimum essential medium (DMEM; Gibco BRL,
Hercules, CA, U. S. A) A% vllx]oll 4] 5 ml 5A}7] (Dongshin
Medi-tech, Seoul, Korea)=. perfusions A A|3I5 ). B13AE
£ 228 & AET lysis £ (Sigma, St. Louis, MO, U. S.
A)e AHgste HETE AAS, 1,200 pm, 5€ F¢t
AAEHE LA 442 EE B3 AEE chamberS
olgstd AT +& AU SAHE AEE 10% Fetal
bovine serum (FBS; Gibco BRL, Hercules, CA, U. S. A)o] A7}
¥ DMEM Hix|ol] BF3}a, 24417 59 37C, 5%, CO, &
23%7] (NAPCO 6001, Winchester, VA, U. S. A)ol|A] ulj%
ST

3. BEHAITES 54 ZTY U BHHLTR AZ

i
Ol
Offe

SAY 299 Axs IEHASTES 4SS 001 M
phosphate buffered saline (PBS; Gibco BRL, Hercules, CA, U. S.
A, pH 72)°14 33] o]} A F 24 w712 SAE
w3k H, ultrasonicator 100 wattol| A4 3037t A 23}, v
ZHA7)E S 53 HbEste] g 2435 | A
AE 4CoAN -7 T LAE F 15000 pmo 2 1AZH
TN AR AeAE den ol A¥ste 2%
do3 AMgETh 2399 g AFLS Lowry WY
(Lowry et al, 1951)°] w2} Z7gstgict. Erjujdadel Al
ZE AYFENA 2% ZAE 100 mS] 001 M sodium
phosphate buffere] 23l 37°C -2%<%7] (JEIO TECH, Seoul,
Korea)ol A 12413t sl AIZITE o] Er|uid g 4T, 001 M
Tris-HCl (pH 7.4)°14 24A12F B<F §418F 5, 15,000 rppm 2
Z 1583 AR st AFds 2

ol

Buig

4, ZEE U BHHALTR 03 HISA EHOl

o

Trypan blue exclusionH-& E3] &AE Y& HEE 96

well microplatedl] 5%10° cells/ul ¥ EF3alHt). 2343 &

LA,

o AdEY Y] FEE 005 mg/ml, 0.1 mg/ml, 0.3 mg/ml, 0.5

mg/ml, 0.7 mg/ml, 1 mg/ml°] =A DMEM 7 viA| = 3|4
g H 37T, 5%, CO, 257104 24413t T4 ikl
o O&2FE MTIT [3-(4,5-dimethythiazol-2-yI)-2,5-diphenyl-
tetrazoliumbromide] &% (1 mg/ml, Sigma, St. Louis, MO, U. S.
A) 50 WE 7k wellell 78k 43t Bt FLF5E70
oA ek 7, 1,200 rpmell A 5 <t AHEEE F PBS
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2 #)H3ke] DMSO (Sigma, St. Louis, MO, U. S. A)E 150 pl
) BZ3)9ck 712]3 540 nmo) Al ELISA Reader (Molecular
Device, Sunnyvale, CA, U. S. A)E SHEE Ao,
Zkzh 3ol AEE B o] BLe T ols Hgke=
Gtk AEEATY e taTe TR g 23
47 FueldPd e sEEE YT F2

= 33t

5. Total RNA £2]

%E& % survival

Z393 Eujdsigd o s AS% 579 vFEe} 74
T A 59 v|ZFA|EES RNA 2289 (Intron, Seoul,
Korea) 1 mloll *2]3 = chloroform : isoamylalcohol (Sigma,
St. Louis, MO, U. S. A, 24:1) 200 wol £33}3L 4TelA
13,000 rpm 15% &t LAET F 45 400 W F st
T} 24E N7} isopropanol (Merck, Damstadt, Germany) 400

5 EE ¥ U] 13,000 pml 2 15E B dARYE
3to] AFAE AANRY. 18n BE 0.01% DEPC
(Sigma, St. Louis, MO, U. S. A) D.D.W.2 345 70% alcohol
400 pIE ¥ 5 13.000 ipm 5 B¢ AR E AAlEk]
AEHe gAs] AP 2l E total RNAE 20 W9
7€ 001% DEPC DD.W.2 §3)A71 5 70Tl B
33T

+2H total RNAS] &<12 TBE buffer (Tris-borate / EDTA
elestrophoresis buffer, pH 8.0)2 A}1-8-3}31.2. RNA sample 10
u1¢} 6 X loading buffer (Bio-Rad, Hercules, CA, U. S. A) 4 ul&
Z&ste] 100 V, 1AM TU% A7EEE AAEGLY 1%
agarose gel (Intron, Seoul, Korea)2 A3l th A714%F gel
2 el F4 (Vilert-Lourmat, Mame La Valle, France) ¢l
31 Polaroid film®] £°] 1= Photo-Documentation Camera
(Fisher Scientific, Pittsburgh, PA, U. S. A.) 254 nmol| 4] #<g35}
Ak

6. RT-PCR=S O| &8 cytokine mRNA ZH

cDNAS] A2 AccuPower RT-PreMix (Bioneer, Seoul,
Korea)& AH&-3191 1L, 57°Coll A 10%, 42Tl A 603, 94Tl
A 5& 3+ Ar1ske] 4483tk PCR WH&2 §4J%E cDNA
¢} dATP, dGTP, dTTP, dCTPE 47 2.5 mM°] HEF &3
3} ANTP (Intron, Seoul, Korea)E 4 pl @A ARE3IATh o
3 10 X buffer (50 mM KCl, 10 mM Tris-HC), Intron, Seoul,
Korea) 5 pl, 25 mM MgCl (Intron, Seoul, Korea) 5 pl, primer set
20 pmole/pl (Table DE Z+2}F 5 ul ¥ #7135 ©.0, Tagpoly-
merase 0.025 U (Intron, Seoul, Korea)E A7}3}oict &3 &
T FHTR FFT whgshe %ol 50 wt %5 3te Ther-
mal cycler (MJ Reaserch, South San Francisco, CA, U. S Aol
Al FEZ3}9ch PCR A4 &2] #<92 1.5% agarose gel ©]

Table 1. DNA sequence of the primers used in the PCR and size
of the amplified products

Target . , \ Length
mRNA Primer sequence (5' — 3" ®p)
. AGGCTGTGCTGTCCCTGTATCC
B-actin 395
ACCCAAGAAGGAAGGCTGGAAA
TGGATATCTGGAGGAACTGG
IFN-y1 310
CGACTCCTTTTCCGCTTCCT
CACTCACATCTGCTGCTC
1L-122 240
GGCACGCCACTGAGTCT
TCTCTAGATCATGGGCATTTTGAAGGAGGT C
.43 306

TGCATGATGCTCTTTAGGCTTTGG
s ATGATCGTGCCTCTGTGCCTGGAGC o3
i CTGTTTTTCCTGGAGTAAACTGGG G

1: Dijkema et al., (1986); 2: Catherine et al., (1998); 3: Wang et al., (1998)

315131, 100 VE A7]%95 319 cytokine?] @S #213}
For, M7|gEo] T geld XA F4Y (Vilert-Lourmat,
Mame La Valle, France), Photo-Documentation Camera (Fisher
Scientific, Pittsburgh, PA, U. S. A.), 254 nmell 4] #4355t}

7. ELISAE 0| &%t cytokine Ll

96 well polystyrene microplate (Nunc, Roskide, Denmark)
sandwitch 333} indirect WHO 2 247t 9% sample s
PBSell 348l 4ToA 24217k ¥-E-A)Z] T coating®He
AL A% 2™, horseradish peroxidase-rabbit anti-goat IgG
(Sigma, St. Louis, MO, U. S. A)9} ortho-phenyleneediamine
(OPD, Sigma, St. Louis, MO, U. S. A) 7|2 48 AL&33ich
Z12]3L ELISA %A (Molecular Device, Sunnyvale, CA, U.
S. A), = 490, 650 nmoll X EF=E 573Gt Cytokine
)= well®] 73-$ 2+ cytokine (R&D system, Minneapolis,
MN, U. S. A)& 1 ng/100 woll A 18.75 pg/100 W2 A 3]

Yele] 49,
8. S 24

HEdA} BAA EALE A (repeated measure

ANOVAYE o] 83t AHEsisict

2 1
1. SEHAITES THY Y BuLTHEO OB Al
EEE

TERAISTESY] 23 L Eolujdde) Z uhea
HFA R v X E S dia] dotrr] HE MTTH2 2
ZA ARE o 2ok 2899 39 BALBl PH-Z&
£ 0.5 mg/ml, C3HHeN 7225 0.3 mg/mI7hA] A E540)
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' Fig. 1. Cytotoxicity of E. hortense crude extracts (A) and
excretory-secretory products (B) to BALB/c and C3H/HeN mouse
splenocytes.

=R 3} Fig 14). EupulEskede 499 BALB
o922 03 mg/ml, C3H/HeN vhe-2% 0.1 mg/mi7HA] A%
o] #EER ettt (Fig. 1B).

2. RT-PCRE O|8% SEHA2]ESE T8 K20
98t cylokine mRNA W&

10% FBSE %713 DMEM A% diA2 244170 wiks)
BALB/c8} C3H/MHeN vh$2 BIFAZ (1<10° cells / wells)ol]
9L 22 25 pg/mi, S0 pg/ml, 100 pg/ml, 250 pgiml, 500
pg/ml FEEE A8ka, 1A17F F ol RNA 2218k RT-
PCRE AAE A thddt 2ok PNy IL-12 cytokine
€ BALB/c, C3H/HeN “h¢-2 &5 100 pg/mioiA] 2E 57
Al g 0w, 149 IL-5E F EF vhds 2% 50 pg/ml
g B} A2 Fig 24). AIZPE (30% 1, 3, 6, 9,

Q BALB/c

{ug/mi)
M 0 25 50 100200

B-actin 395 — felles

IL~12 220 -~

C3H/HeN
(ng/mi)
M 0 25 50100200

-4 306~

L6 24388

L et
o s manitt

©

BALB/e

C3H/HeN
(hr} (hn)

MCO5136912 MCO513 6912
-

IFiy 310~

it-12 2203

-4 306+

Fig. 2. Profiles of Thi and Th2 cytokine mRNA expression in
BALB/c and C3H/HeN splenocytes after in vifre stimulation of
various amounts {A) and time {B) of E. hortense crude extracts.

12A7HE 7} cytokine®] mRNA ¥E FEE fEs|E
3 BALB/c w228 A% IFNwE 308 5E 0241712
IL-125 30855 3A34A ofsiA] dd =yl 2Aas

v [-4% 30856 6AI 7R, IL-5F 30858 124307
2} W= on, o]AL N4 IL-128 1 A A 28t
A 235 E Adelglth C3HHeN H$-22 AP FNyE
AT 6AIR7EA] sl o) oFsh vhe-2 BRITL I
125 Aol 4¥Ex] ggon 49 L5 2% 3089
dE =] AEE 6413E 947 wE s o] AatA 2d
Holvh 283 vk FHYE UY ASE vas) 2 2
T}, IFN-yoh IL-128 8 Xpol7} gllont 49k L5 A%
ol BALB/c v}$-20)A Bl C3H/MHeN vh-2ofd of 743}
A EHEH%G (Fig. 2B).
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Q E.S.P. Antigen

BALBfc
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IL-5 243 —

(B

BALB/c C3H/HeN

(hr) (hr)
MCO051 36912 MCO051 3 6 912

B-actin 395 —»

IFN-y 310>

IL-12 220~

IL-4 306~

IL-5

Fig. 3. Profiles of Th! and Th2 cytokine mRINA expression in
BALB/c and C3H/HeN splenocytes after in vitro stimulation of
various amounts (A) and time (B) of E. hortense excretory-secre-
tory products.

3. RT-PCRZ 0|&% ZE=HASTES =H|HEEY

X220t 95t cytokine mRNA &8

rio

10% FBSE #7}3 DMEM A7 viR|Z 24413 uf g3t
BALB/c$} C3H/HeN “ho-2 B]AAM X (1X10° cells /wells)ol
Bu|u) 23S 25 pg/ml, 50 pg/ml, 100 pg/mi, 250 pg/ml, 500
pgmle] F=HE 747 2531 RT-PCRE AAE A3+
ok 2t Z, IFNy, 1.-129] %% BALB/c, C3H/HeN v}
$2= TF 100 pg/mlol A LA 7] ARSI, IL-49) -
50 pgmlo| A HEE 7] AlEFES (Fig. 3A). Al
THEE (308, 1, 3, 6, 9, 1241Zh Z cytokine®] mRNA &
AEE #F3E A3, BALBc w220l A& PNy 30%
FE 6A77A] dEEY o} oF% WS BA, IL-12%
LR gokon, L4 3085-E AR 183 IL-5

SE-_.I_

IFN-y —&— BALB/c

—&— C3H/HeN

0 1 ) I T TS WUNUR S S R—
01 2 3 4 5 6 7 8 9 10 1112

Time (hr)

©
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Fig. 4. Profiles of IFN-y (A), IL-12 (B), IL-4 (C) and IL-5 (D)
release in the supernatants of BALB/c and C3H/HeN splenocytes
in vitro stimulation of E. hortense crude extracts (100 pg/ml).
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£ 3027 AR GEEIC C3H/HeN v-29] 7

o = IFN-yE 30858 6A7HR] wEE ot ofs v
FolAa, I-12 Ae LEEA ggom, 149 L5
F 3080 wEET] Azlsie] 941k 6ARAA] 2zt i
Ak vlex £ HT mRNA cyokine $8 LS )
s B ods 23] dae) 42 458 »Ar} (Fig 3B).

b oo o ¢

Bl ok

4. SEHIASTES R XS0M ELISAE 0|83

cytokine &8

Cytokine ‘4@ 9} Aol8 FFER s Ads g8
Bt &, IFN-S} S BALB/c vHEaE 947k 42 pg/ml,
C3H/HeN w4228 6A17ol] 17 ppmi® 7H 52 2ol
#EEen 25 8 Zolw AT (P>0.05 & Fig 4A).
-2 AE w92 F3 8 o7t g (P50.05), BE
FE7t ofg @btk (Fig. 4B). 149 3$)AME BALBL
w229 49 308RE] Aok 7] Aldate] 6Alztell 136 py/
ml, C3H/HeN "}$-29] 7% oA 7k 81 pgmlZ 713 &
Bl ARERLH, F FF HAM F93 AolE BUY
F AT (P01 & Fig. 4C). 1.-59) 7-%9M % BALB/c
B2 A 111 pg/mlE, C3H/HeN wh$229) 34|17k
88 pymiZ F& LHFEE B2, HHE 408}
wWov 5 ER Fog Zolrt BAHIT (P05 &
Fig. 4D).

5 ZEHLSTS

83 cytokine @

BHH S = ELISAE 0]

ol

IFNwy9} [L-129] Z¢ @& 22 ¥d-9n, £3 4
2 R Zol7) ¢t (P>0.05 & Fig, 5A, B). IL49] 7
4 BALB/c "F-2ofXe A 3058 AAbsr] Alzbste
3717kl 126 pgml2 LS D, CIHHeN vh$iy 3A17
ol 69 pg/miE 7FF & o] WaEo] BALBL w20
A B} %2 TER #Ese] T 3 oA /23 zlo]
E EAE F e (P00, B3] sAlzklM Y B A}
ol7} 74 E:ht} (P<0.01 & Fig 5C). IL-59] 7 $ BALBK
o2 1AZA 120 py/ml, C3H/HeN w225 3] 7))
A 72 pgmlE 7FY & $HEEE BP0 (P00, IL-
4 x1 8} o] BALB/e vl HTh C3H/HeN wh$-2:7}
H £2 58 BEEY F E5F oM folg Ajolg B
A& 4 Aol (P<0.05 & Fig 5D). F vl$s 2% 284
24 Aol U duke}l 22 AA 08 Bl Th? cyokine$l
49} IL-5 cytokine 9] H¥o] o A velds gEagic

6. ZEHIASSES YRS Z8€A RT-PCRE 0l&

Bt cytokine mRNA 2HE &0

1FURE 77 jFY v} npeg SAAIF T,

o

- IFN-y —&- BALBlc
= @~ C3H/HeN
£ 120
g o
g
e 50
S 30
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Time (hr)
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3 %0 -
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Fig. 5. Profiles of TFN-y {A), IL-12 (B}, IL-4 {C) and IL-5 (D)
release in the supematants of BALB/c and C3H/HeN splenocytes
in vitro stimulation of E. hortense excretory-secretory products
(100 pg/mb).
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BALB/c C3H/HeN
(Weeks) (Weeks)

MC12345678 MC123456738

- —

IL-12 220 »— -

Fig. 6. Profiles of mRNA expression in obtained from E. hor-
tense infected BALB/c and C3H/HeN mouse.
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o
X
l—m
mlm
=iA
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o Ol
£
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3
=
T
1 o
f
%
z
5
?;
i3
gl

WS #E3 47 (Fig. 6), [Ny %% BALB/c UP
= l—zro‘%‘/i S 77}1] C3H/HeN E]"r-——‘ 17953 65

Eo] 1 0})}‘;} mL-12 031\] = olos BE

FUARH 4FY7A BT AU, WMEHEE IFN-
YEE} v okstA] BEEAC 49 ILS.,] 7 BALBL,
C3H/HeN h$-2 B% 130X 432 L7k B E o,
3] 2~35Q0l] Zg L@o] BAEAIL, CIHHeN 7Hy-2
o|A] Bt} BALB/c R4 3ol v 754 BEE)
th mRNA cytokine®] @ e T w92 BF Thl <l
IFN-y$} IL-128t} Th2 <l IL-4, ILSA wEo] o =3
A sk A BEY F AR, o] A 23U
BojgedoR A9 F g aurs} 2o Pde n
% 9tk

¢

%

,O_ol
=

7. REHIASIES Id"E #PAl ELISAE 0|88
cytokine 248

-

1FURE 8FY7AA v w20 tepddol A Halg
AH#H 3l ELISAYSZ cytokine & oS H|3}FSIT)
&, IFN-y2] 7$- BALB/c P25 1Y HE S71517] A
ate] 4FA7HA] HRE FE (95~100 pgm)E A3t
7k SFLRE Aad7] A 2SI L, C3HHeN vh-2 25
4 @8 pgmh7Hx] F7Fettt7t Hap Ao, o At
= BALB/c P}20A R} e =08 Uehls Ao #
FE HolA o3 Aol 7} BEHIUT (P<0.05 & Fig. 7A).
IL-129] A= S@EsEI WS Wk, F e 5 8
ofl 4 x}°]7} AT} (P>0.05 & Fig. 7B). IL-42] 7% BALB/c
he-2E 1FURE S8 Algtete] 23d A FHE &
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Fig. 7. Profiles of IFN-y (A), IL-12 (B), IL-4 (C) and IL-5 (D)
release in the serum of BALB/c and C3H/HeN mouse experi-
mentally infected with E. hortense metacercaria.
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S FE (330 pgmh)E F7I8IHI} 47 G o|F FA A
28tk 28T C3H/HeN "H-AE 15YURE Z7)8ld 4
FUARR) AT BE (171~175 pg/mhE A5k} o) %
ZAEYJ =, ©] cyokine?] T Avf= vl EE
A 7P frel gt Abol7t BAE YT (P<0.01 & Fig. 7C). IL-5
9] A% ME BALBL PHAE 1FYRE Z71817] A&
A 279 (247 pgmhy7HA FEFESL FUEIL 3%
ofF #asl7] AlESI, C3HMHeN vhe2E 3FU7HA] 5
¥z} (132 pg/ml) 459 OF At FF WA o
g o)zt FEE AT (P<0.05 & Fig. 7D). o] Axh= %
T FHEgY oz A3 T BakE cytokine] A}
o} AX]&} 1, RT-PCRE L2 #Q13 cytokine mRNA &
= g3t

I
-~

a

U

B A7 22HAISTEFS BALB/S C3H/HeN v}
2ol A o2 7HAAIZ] F T helper cell (Thl % Th2)
cytokine®] #H| 2 3 IS ZAR) Bt Cytokine 2
d 94S RTLPCRY Y ELISAY S #@s A3} F T£o9)
ap9-2 BFo| A Thi cytokine 2} Th2 cytokineol| A -4}
Al etk ol9t B g g7 Baud ohd, 7lgE
FSHel webA zlolg Beola vk &, S50 e &
HEE cytokine RH3-2 AIE ol 71 488= 7] 4= (intrace-
llular parasites)@ A ¥ ol 7= 7|83 (extracellular
parasites)?] HEWH2 o] ThEA wHEEl= RAoZ HIFHT
2t} (Dragana et al, 2001). AX el 7|51 7AEo =
Qg 7 welles 2 Thl P9 cytokineo] $-AISHA &
3} 2 (Skeiky et al., 1995; Camargo et al., 1997; Dragana et al.,
2001; Marovich et al., 2001), AE 2o} 7| W3h= 7|1 4F 72
@ wWolle T2 Th2 9 cytokineo] $A3A L& Fciar
B 313} t} (Finkelman et al., 2000, Jankovic et al., 2000; Dra-
_ gana et al., 2001). ME W] 7| 718Z< Leishmania majore)
AS 7#F &Fd 2% cytokine 2@E BA3E A3} Thl
cytokine (IL-12, IFN-y)o] $-A18tA Yebdoin Bastglch
(Reiner, 1982; Scott et al., 1988; Lakashmi et al., 1996; Soares et
al., 1997). B Jian et al, (1996)°) 13V Leishmania spp.©l
ZAE CB6 FI vl A IL-128 £9% 43 £4) £&
A3 lesion?] 7% FAEUSS BIEHA, Thi
cytokine©] X g°ll AAGA &S i BT} Wb,
AHE 9] 7)1 718%0 B8 ATo)A Catherin et al, (1998)
o] o3A Schistosoma mansoniE BF A A A3
YA S (protective immunity)ll A& [FN-yu 4439 o
AME Fo] Y A, ALY [gE 5 #A7o] HY
o, 9 o|XHY (repeated immunity)ol| A& IL-48}F IL-5

2 e

T3 J&E v ATy I8 Trichuris muris

9 A% 271gANME Thl BYk Thoo} o W3 o
o] 9t} 315t} (Sher, 1988; Caulada et al., 1991; Pearce
and Sher, 1991; Yamashita and Boros, 1992). ©]¢} 22 JF-H
1o} vws] & o SERASTEZES AXE 9 71AFAA
YEE cytokine BT} A AHE wola Tk
& ZE™ATTEEL invinro L in vivo A4 BALB/C
9} C3H/HeN "} 2 Th2 cytokine Z@o| Thl cytokine
A B} ZsHA UEew, 53] Th2 cytokine 1.4} IL-
504 % ZekA Vel Schistosoma mansoni, Trichuris
muris 53 22 PEE Bola i) Cytokine?] AGuF-2
HIE T 75olx 71A8F wheT Bt w9 T8 o
5 dted], IgE A AT 438 f538ka, EE
AstEd B o]AL FZ Th2 cytokine?] IL-49t
IL-58}+32 B3 ¢t} (Finkelman and Urban, 1992; Coffman
et al., 1989).

E A7 7% cytokine mRNAS} cytokine THE o]
24914 Thl cytokine$l IFN-y 2 IL-125 A¢) @& =] &
ko™, Th2 cytokine?) IL-49} IL-50] SFAsh 2@ 2
= o] Ao FiteEoial &tk ¢ Th2 cytokine
o] ZalA HHHE AHS thE2 A B9, Thi cytokined]
WEo] YAlY Az r AR} (Pearce and Reiner, 1995).
=T EEY] &3 740 e g e dolr )
I SHe 2 Eujuldgd e Axstd F 5 o}
2= HFA|E AFAZ] F cytokine HEH FS Yol
A3}, vk B o] Firol Agglol Wlsd Ay
£ 23t} &, RLPCRO|Y} ELISAY® =% Thl cytokine$!
IFN-y IL-12 33 A9 #a=A] ¢kgtor), Th2 cyto-
kineQl IL-4%} IL-5¢] 2L AT $A3 23 4n0E
B3t} J8]3 Th cytokine W& oA 3¢ =82 =}
ol HJEd], PCRYUAM 239 A5 Al L4 C3H/
HeN v}9-2:9] A9 308%E 6217714, IL-5& 305
9AIZ7HA] 18]35 BALB/e wh-229] A9 12A12074A] &
2L 21 5 Atk E0elE g AS Al C3HHeN
20 9 L4 308904 9AIRI7HA], IL-5E 3080l A
6AIZ7IA] W@ E 3L, BALB/e P29 A9EF 12413074
2 FEHY &, SEUATTESS FAEF w2
& ARl ApolE BYLAL, vl FFNAE Aol7) UL
1% = 9tk ELISAY o2 3d A 23y #
= Al IL4F BALB/c w204 6417 F 136 pg/ml, C3H/
HeN ml9-2olA] 9AIZF & 81 pgmlZ 7 & FEg o
A=, Eujedeld A= Al IL4% BALB/ vl-$-20]
A 3417+ % 126 pg/ml, C3H/HeN PH-2-914 69 pg/ml, IL-5
£ BALB/c v}F¢229|A] 1217 120 pg/ml, C3H/HeN =H$-

o] Zrlslvkal Barstg o, £3) IL-27} IL-5 &
oz}
i3
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2614 342 F 72 pgmlE HARAE B 9o 7
e} BEEsro BHA|IZF a8lad veA T 7 2Jol7t ¢
22 & 4 UAT Z, cytokined] L 1L49) L5 BT
Fulvjdegdud 2902 4SS A9 HHFET A
A #EHACH

71859 239 32 9E AF49 9 L4 IS
mRNA®| ®igle] g thE A7 2ug AL o
7t} Cetre et al, (1999)°) 31 Schistosoma mansoni®] Z
gl o2 vl AE AT W cytokine T AJ7tlA &
A 2ol & Vet B3Eks] o, Stum et al, (1995)°]
2]3} alveolar echinococosis $H2}e] Wx M ) 1S
Echinococcus multilocularis 3902 =3+ 23} 1.4 cy-
tokine= 24A]7F o] cytokined] L&Ho] A &H O, IL-5
9] Agole BdHR ggivty Basisich B Azle] AF
M= Apel7} U= AWE B3Itk &, REPCRO|U ELISA
Aol Al EF Thl cytokine$l IFNyLu} IL-12 L3-S Aol #
ZH A ¢kgk o}, Th cytokine?! IL-49} IL-5 L& dA 5}
A 2dEE 2348 B3tk Z28Y} Th2 cytokine 29| 7
§ FUAEH WA Aol HITh PCRYENA 2L
2 ZA=351e W, C3H/HeNSH BALB/c VF$2s EFA A
A Aol Bal FF MR zolE BT 281
ELISAY O 2 &g Ao 25 Akl whebs g
T ZE AT HZE Ao 7 2o]E BT} o]Aate]
AHE T EH cytokine®] HHL IL49 L5 BF &
uEgY woh 2gdon AFHe W) WA ¥
A 2R, B8, 52A23T7EFY) 2803 FA
o, S5 HHAEE

w3 Tﬂlﬂﬂ*é HS v wElE
w—HlHH*éfﬂ A= e 2P R AR S 7
, Th2 cytokine?] IL-49} IL-5¢] @&o] o] EA Fd=HY

E}. o]¢} Fo] ZAF Y] AFe W cytokined] Hd
e =5 ‘31 Z:%‘*OEH 718%9] FHol wet 42 o2
op}e Holm gow Higd AT o} AL Zo)
o oAM= E‘r%“é% YeEhfaL gt

ES T FF vpe2od tE cytokined] HdE FF 9
=24 Jvedrl £, PCRYC o3 dgs #23 As
BALB/c B}-$-220f 4] IL49»]- L5 2% 79 1~45 A}O]oﬂ
%% $@L BYom, ELISAHOIME CIHHeN h-2:
o} BALB/c BF9-20l B 5 BT (L4, IL5)E ”‘3454
At (P<0.01). olol] W3 o AFAEY] BiaE HY, Yo-
shimura et al., (1980, 1988)-2 Angiostrongylus costaricensis7}
#9¥ BALB/c "H¢-229F C57BL/6 w9220l 4] Th1& %A
Fubol] MR, Thow 29 2710 S7hstiont Fit
7ol ZAAs9 vt B8k} Sugaya et al, (1997)2
Angiostrongylus cantonensis?} 7+9¥ BALB/cS} C57BL/6 v}
$~Z ¥ ws AT BALB/c "F$-AE Thl & WYukg3}

g g3e] AAThi B E3ict. Bindseil? Christensen (1984)
o &8}H Echinostoma revolutums VI-2200 A TEA7]L
T3 A3, A 71ASe] %58 At A AuelA
e HYEhEl HHe F4 o&4o] ofe 2 7R
A a2l gaix Bty Bty 1
o] Y& FAZ} FulAY wiAds = S4EF T
&go g wAgTia A8tk % Throndyke o}
Whitfield (1987)0l] ©J8h2 %% 1} P¥ S4E2 (ntestinal
vasoactive polypeptide-like material) = =5 = 8ol 23
L= HEA Ydele] 2 4 AE AR F=3519ih
TS Lee et al, (2004) PH-2 F5o wE HAREES] A
ol #&37] #1814 haplotype©] ThE (H-2d<] BALB/c wt
29 H-2k @< C3H/HeN vH$-2) F EF0A 32dx

FTETE YYAA R B Al slg s B
=
it K3

Q

L2 4l

f
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Rt &, 22dA37EE dEEES ¥ 2F vy
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