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The purpose of this study was to estimate the role of of spleen cell and serum in the transfer
of immunity against Clonorchis sinensis in the inbred golden hamsters.

The donor hamsters (DH) were divided into 2 groups. One group was infected orally with the
metacercaria of C. simensés, and the other group was injected intraperitoneally with the excysted
metacercaria of the fluke.

Forty days after sensitization, the hamsters were killed by anesthesia and the serum and
spleen cells were collected.

Recipient hamsters (RH) were divided into 6 groups.

The hamsters of Group 1 were injected intraperitoneally (IP) with 2X108 spleen cells (SC) of
the DH infected orally (Group I donor), those of Group 2 were injected IP with 2X10¢SC of the
DH injected excysted metacercariae IP (Group T donors), those of Group 3 were injected IP with
2X10°SC and Iml of serum from Group I donors, and those of Group 4 were injected IP with
2X105SC and I1ml of serum from Group T donors.

The hamsters of Group 5 were injected IP with 2X10SC and those of Group 6 were injected

IP with 2Xx16% SC and 1ml of serum from non-sensitized controls.
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Seven days after primary sensitization, recipient hamsters were challenged orally with 30
metacercariae and Eggs per Gram (EpG) of fecal samples were counted from 15 to 49 days after

challenge.

RH were killed 50 days after challenge, and the transfer of immunity to the RH was determined
by significant differences in EpG, mean worm burdens, and immune cells per spleen sensitized

and non-sensitized groups.

The eggs of C. simensis in the all recipient groups appeared in the

15th day by the formalin-ether sedimentation, and EpG noted the 16th day by Stoll's egg counting

techniques after challenge,

The sudden increase of EpG, which assumed to be expelled the fluke into the intestinal tract,
was noted in the 28th day in Groups 1,3,4 and the 31th day in Group 2. However there was no
sudden increase of EpG in non-sensitized control Groups 5 and 6.

The hamsters of Gropus 3 and 4 harbored less flukes than those of Groups 1,2,5, and 6 and
the differences in mean worm burdens were significant by the paired T-test.

The relatively small numbers of plaque forming cells were found in Groups 1,2.3, and 4, but

no cells in Groups 5 and 6.

It is assumed that the intraperitoneal injection of spleen cells and serum from the donor hcmster
infected orally with the metacercariae or injected intraperitoneally with the excysted larvae of

C. sinensis caused the transfer of protective immunity to the recipient hamsters
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ol 9l FFlers g FHEdlE e P22 2cm
ol 2 Yiliskel Tl fEl#i(9X12cm) Aol ol ¥
T E@iele] MEEHSie R mBWE Al

Agar: Bacto-agar(Difco, Detroit, Michigan)
S M-1996] 0.7%7+ H =% #EEA Zch, Agar 9
Himsaem-S g9 10% DEAE-Dextran
(Pharmacia, Fine Chemicals, Sweden) 0, 1ml%
% 20ml 9] 0.7% agar o] jpskgich.

Trinitrophenol (TNP)-2£srmE: (SRBC) #£4&:
Cacodylate buffer 7.0mle] TNP 20mg & %
A7 o] 7] e] Packed 2ERMIR(SRBC) Iml & #T
shl Al wste] BiE stirrer B A Al @A vhd A
10430 Easkd ek, 50ml o BOE S~la o7
o] modified barbital buffer(MBB)% 75 a:=
- uskel 2,000rpm 107778 #ikd H-& LiES
W o Phigell 7.3mg glycyl-glycine of &3 o
9l MBB & fstgieh. fhigal ol #fpd i o
s o] #4vl, 35~50mle] MBB= 444 %
B pEHLEA A 54 Hikske] balanced salt
solution 2.2 1/16% Hif#sldel. ¢ SRBC+
conjugation buffer ol 3~4H 4 {RfF= vl

HEBERE M-1992] 6% @ M-199%eR fol s i
(Gibco, Grand Island, New York)E 7Bk
(Gibco, Grand Island, N.Y.) 500ml o] #fFA A
Hiihel pH7L obtelql 2@ Orange red f1o] H &
£ 7% Sodium bicarbonate -2 7}slo] WIS
o}, o] M-199 &je] ml & Pot. PenicillinG 50
unit, Streptomycin sulfate 50ug = %% Penici-
llin-Streptomycin mixture (Whittaker M. A.
Bioproduct, Walkersville, Md)& »}slod 265 R
s ek

Rabbit anti-hamster Ig o] &l : gl = o] jFuk
BB 30utE] & IRk 7 30H A &
ol LN E Mm-S ek M-S st el
&¥af ammonium sulfate ¥E(pH 7.0) 15&S
EOE dx FEHA IR I 26 i % T
shwl A puske] BBl A 30HIF eh o] AE
3,000rpm °373[ s&ihstel g “Ea phgel
S nstel BEAA PBEAC 91 BB
Aol A1 phosphate buffered saline o 2 ##is}9 v}
#NT 8 immunoglobulin ¢ ¢ Freund’'s incom-
plete adjuvant & fuste] Fosl B4 obg &7
o & B pEERNSTY R SERET % B Y
B ol booster {EsFl v, LEAR -] KB Kol
E7¢] HEgRe A fRifshel fuig-e sk et

REEEOMMSHEE  § 26 PBES Al
5ml e} % M-1997} S9] 3l Falcon plastic Petr-
dish(13X100mm)v] ¢] Stainless steel screen (100
mesh) &l
Michigan)e & Hde] MHMPREES e o #&
0.5ml & 1.5ml & M-199¢] o] assayo] {if]
skith,

Slide: one end frosted microscopic slides
(American Scientific products)$ sS4 o},
slide = {liF3}7] el 0.1% agar & #elA] agar
Zo] slide o] & £ x2 3¢ 1 agarcell mix-
ture & 3] Ao slide = hot-plate $]oj A 42~
45°C = Jnidd stel.

#4% : Lyophilized guinea-pig complement(Gi-
beo, Grand Island, N.Y.)E 5mlo] ZE/KE &
A7) vhg M-1990 = 1085 MBHEE gl
Fstg ek

fii#E Jerne plaque assay: Zaleski'®s} BIEg
FHikg A

g FIBHN Rl = 2{8e] Sample slide &
uSe] fpelgch. 45°C EAd =1E iR
Falcon-tude(17X 100mm =.~] )¢ 0.3ml ¢] liquid
agar B o] olo] A 0,05mle) MK Bt
0.05ml &) ZAHIMUITEE & 3 o] A Enlekato] o 4]
tube & Eew A EAS 45°C 2 ppdid slide §
of Yol w7 & vl REelA agar & HEEA
Ak, fEE agar /b Yl WE Lo= e KE
tray $lefl Fm z Afo]e] M~1994- i AsHe 37°C,
5% CO; BEEmMal A 60738 FYrls} tray o A
slide & EolwWa M-1998 #8 v}& v}A tray
2el slide & =3 A= =& 10f% K% guineca-pig
serum complement o] 300f% FRKo] I L=
rabbit anti-hamster Ig & jng EAE-E FEASH
of ThAl EEEANl 60 7R Fvh. Rl A
slide & Eoluo] Fuji &9 JFikd #sto] FAME
2 2053 A%l T 95% ethanol ¢ 155}f
EEsta HiAkE kT F fEdA B2RAAA
permanent slide 5 w54l ch. o] €A sto] Bikd

plaque & s o}l vl
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A

Recipient &) 28] oll ey $Mghh 30=tel4 &
challenge ByeAl%] #% H14HNA $49H 73] /&
el 3 W emghe BOoRfst = REL
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ek #eBEShchel WOgydce 2 IR donor
Wl o] MR 2X10° & BA b 513 reci-
pient gl =¥ ¢l = challenge Ry H515HH] o
formalin-ether #ipke 2 JFlkdbfo] Hdis g
HIGHA o] Stoll K itk e s EpG sl el
worl = & ERE Hinsle] #528H 5} 4534 A o
S @it gtk

BPl ek MEEEShA S BEREPEA Sk JKfEE donor
PYaele] MBI 2X10°-8 AR 28 reci-
pient 8] =¥ el Al &= challenge RKHef HISHA ¢
o] fliEl gz H16HH F6 EpG sl vielyie
w HSIHA S & Wik vhebgiel,

% 18 donor =¥lel PREEMN 2X10° 3} ifufy
Iml & &9 BEFEREALLS $3B: recipient ¥ &
Elo} ST % donor 2o MKl 2X10°3}) i
# Iml & @A BEHEREA e #5478 recipient
A ~e o A= challenge Y% @155 HiFfo],
#16HA o) EpG 7t vhelyom #Hes8Hd &M 8
7t st

ofoll Hieke] IRREIEMIGAEY 269 MBI 2X
1004 [RMEPIEA -2 58 JERR/RBIRARS] M

AN 2108 =) i 1ml-§ BEREAIEA whe H6E:
gl e ol 4= Challenge et H15H] ol dafie]
$g16HA A EpG 7l viebgort e ®ing et
WA e ERE s ek,

Bfe B SR MgRs} ifnige] recipient g
2E ol A JFfdiel worm burden o] = 2] o -2
(& 33} #o] donor §2=vle] Ml mmig-E
A EEEAEAL-S #35 recipient @ 2]l A&
Challenge e #5004 o FR Ak 14.4, &
BREN RS 48.0%, HAR: recipient g 2e A&
Tkl 95,2, thgEME 50.7% B Hishe]
Feik gl el MRS MmiEe 3l BRI

Ak F6EEY] 26l ol Az il 19.3, B
HUGE 50.7% 24 #3#% 2 Al worm bur-
den(PiE il HEW #5 HEd = ddv
(p<0.05).

ze]v} donor 3¢l o] MREERENINE-E MNEPIIEA
wko 481 9l 28 recipient § & ol Aol Wk
mE &5 19.2 9 18.6, HiEKEE &&
64.0% 9 62%, RSP =S FEMEE EAT
H5 Y 2N FEEERE 19.0, SEEENGHE
63.3%% &1 9 2R}t 58] worm burden

CREREEA FEY 2E BHEed = aivt
(p>>0.05).
(EZ O Fld BB a-E challenge &4 7]

Table 1. Design of experiments to study the effect of sensitized spleen cells and sera on
Clonorchis sinensis infection in golden hamsters

Donor hamsters

Recipient hamsters

Challenging
Group }Ii(ir’lsfggrs Sensitization Group }I:I;rhsggrs Primary sensitization infection
1 5 30 metacercariae 1 5 2X10°SC#+ from Group I 30 metacercariae
infected orally donor hamsters injected IP infected orally
I 5 30 excysted meta- 2 5 2xX1088C from Group I
cercariae injected donor hamsters injected IP
Ip*
3 5 2X108SC and Iml of serum
from Group I hamsters
injected IP
4 5 2% 10°SC and 1ml of serum
from Group T hamsters
injected IP
5 3 2X10%3C from hamsters non-
sensitized controls injected IP
6 3 2x10°SC and Iml of serum

from hamsters nonsensitized
controls injected IP

* IP means intraperitoneally.

** SC means spleen cells.



— 172 —

RIS IR 6% 24 1987

Table 2. Effect of sensitized spleen cells and sera on Eggs per Gram in hamsters after
challenging infection with C. sinensis

OAI\LQf' g;étgf Mean Eggs per Gram of feces on 14 to 49 days after challenging infection
g ha- chall-

o ms e&%‘sdm 1516 19 22 25 28 31 34 37 40 43 46 49
15 30 —* 4-** 100 2,300 2,200 5,100 14,900 17,700 45,00 70, 300 61, 800 63, 100 71,200 52, 160
2 5 30 — 4+ 700 3,600 4,000 9,600 12,600 39,000 42,400 38, 100 39,600 56,600 72, 100 63, 000
3 5 30 - -+ 900 5,200 2, 100 7,200 16,900 24, 000 25, 100 36,900 29, 500 23,000 15,200 45, 100
4 5 30 — <4 2,600 4,600 4,200 3,600 15,200 16,400 24,600 25,600 24,200 26,400 38,400 34, 0C0
53 3 - -+ 300 500 1,400 3,800 6,100 4,500 8,900 10,200 9,400 15,200 19,400 24, 600
6 3 30 - 4+ 400 1,900 2,800 5,200 9,400 8,100 10,400 13,200 14, 000 12,200 20,600 23, 100

* — means negative by formalin-ether sedimentation technique.

** .4 means

positive by formalin-ether sedimentation technique.

Table 3. Effect of sensitized spleen cells and sera on worm burdens of C. sinensis in golden

hamsters
No. of No. of cysts Interval between Adult worm recovered Worm Sioni-
Group hamsters challenged challenged and e o FECOVErY o c?tn ce
(ea) necropsy (day) H*1 H2 H3 H4 H5 Mean rate(%)

1 5 30 50 17 17 24 18 20 19.2 64.0 p>0.05

2 5 30 50 19 17 24 20 13 18.6 62.0 p>0.05

3 5 30 50 14 13 16 15 14 14,4 48.0 p<0.05

4 5 30 50 14 15 14 16 17 15.2 50.7 p<0.65

5 3 30 50 16 20 21 —_ — 19.0 63.3

6 3 30 17 19 22 — — 19.3 64.4

50

* H means hamster.

Table 4. Spleen cells and plaque forming cells per spleen in recipient hamsters after challenging
infection with C. sinensis

Spleen cells per ml

No.

of plaque forming cells per spleen

Group . MeanNo. of :
Mean Mooy viable cells  Viable cellS ey me H3 H4  Hs  Mean
(X108) 0
1 1, 368 1,227 89.7 2,200 1,600 3,200 1,400 3,600 2,400
2 1,237 1,108 89.6 400 1,600 1,800 2,800 1,400 1,600
3 1,164 1,018 87.5 1,200 400 800 2,000 1,600 1,200
4 1,273 1,119 87.9 600 2,200 3,000 1,400 1,800 1,800
5 1,425 1,221 85.7 0 0 0 — — 0
6 1,412 1,210 85.7 0 0 0 — — 0
* H means hamster.
50 el recipient & zulellale]l |HEkANMEIRIERE A &4 Fiy 2,400, 1,600, 1,200 B 1,8002]
ml & s 1.018~1,227X10° o] gl ov] =2 A plaque JERMAKLS 2ol 2 2= 99t
e 85.7~89.7% 4},
plaque FEBAINE FRHB A 25, #6H E -
P26 PPk AE Fol ¥ 5 godEd B
she] REfRARQl 1, 2, 3 2 W4 P=dld ol il Ml A ke WBEAhhhel TR}
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RBEghhe BERAEACR BT JExHi donor
Yool RS f1iE-2 recipient P2e o F
e BAsSHE Ry ek

E JEEON A el PRz s EpGe
W e MBI HE = RS i
£ P ERREAT BERY 244 Chall-
enge K 2803} 31HA N iebgied s
FERIEEEY Y2 dAE o] HEE RET + 9
9= worm burden -2 FEE/EREAELCL FEM
b g AT BAA gEWoR Ak, BE
Eafe SRERES e A D Bl
& 5 gl B B EARSH Mt
M ARl o] R 28 BEY & ik

o] RS BEMBEIES e A BASY
#EEs BAC grhstgele #E(Armour® gl
Dargie, 1974 ; Cypess®, Love”, Wakelin %
Dineen?? Wakelin® ® Lloyd, 1976 ; Haddow,
1984) 9} 7FAH -l

Armour?? 9 Dargie & [ i F oA
LR PERMMS S recipient o BHEA
EASEE R uF RG] ul g AR TEARS
dom BEREYE BAMRERS: FRS RS
ol B = R Avta HED ¢k etk

e b g 8 phe ICR vlea® R E 3§
Kol A P he] BREESM e B M mh- 2 I
filie recipient wi--2o BEEE BA}A Fstg
vl &b =5 flgel A RERBRIME BN
BA 9L b S22t EpG o g
= @EY gy worm burden -2 FRERH
FEW 22 Wed S qdn BRI BRI
A7l EEMEE BATE whFadAe] EpG g
worm burden &= REEAESF ¥l SEkA relyel.

Flavell &9 elo] jFl el e @262
BTl M-S recipient ¥ ¥l o] PR W&
EEE-S BASH Zedvin HWsd el

18,290 whexol Paele] Frfzdel Wl R
BREEES] HeBEigel A 2o MRl BRI
WORAMHE Fo REHREE 5218 DTax BE
e el Bkl Histel W2l REHEHC] 2
3 fEEPYRHgE 200t E At R Pl B
Hed e Rede B9 fgel kel B
e BHEARE B EpGH &HY @t ¢
2B ol Ak vhelte BR& EARSREE o B
giol g Bl Mt AHom=z JEEANA phe]
Bkl s Rl #iEshAl.

e

JFl -2 15328 il A IRBE Bhrhe] Oddi
ERS Solol MigRE-S el BTk EEN
of ERbEbs] Wl el UM RASHA ik B
Bl EEwsA ek, olebA kR mEd
RFLS BEdE f5h F RS H#eieh

Filkrhs] BEREA o WA Sun* H
Gibson & el Uty HiREel oot
BIpe HFke] gvlw shgor Sun®-& s
MRS iR s Bkshd ik
ol S sk ol st ek

Goh™ & JFifken HiFS AE 20 BTEAR
% WPl BeEELN-S challenge JEHAI 7] #55F #
WAt Histe] Rl Ao BWERE kR
HArla @gstg ovl H%0-e A Rk
o F BARREY] AREEE st vk kil
27) el BERRST BERRY RN 25 vt
WA ghgront BEREAZ ilEKR-e BRE
o el Goemz EHME BEIE AR Rof
= mhisketn #iEskgl ek

olo K3+l Flavell!® &3} Sirisinha® #%.&- #
BpHg eho] FRML e =¥l ol Al o] MG ThEEe] Az pRE
BE golugkulvl kel gAY 2 e
Al—g Sere] PRl BMARgR BES U
wHpol vehvtA dhevkm skl

"B, Hayashi %29 Brugie malayi vaccine
& Y vhad A de st BB E
Wokxol HRAFS LB AT FhstA
ul R w2 JEMKIE BEAL-S recipient
Al AE Ad B, malayi $hre] FEUEH A gkort
FEBZIE donor o] A o & RIS BEAE-R =R
ol A 25.9%] £FF Gl s o =1#
10% R diigal A ey Yhhe = Challenge &
gesly] dfBEMgERe] EinHE AL dygrh. ol e
7o RS BIMRTAE TES] BRIl el
+ Aoz A4 Rpstgch

Kayes® & Richo] g CBA/J vk A&
BPe 60 ol FERMBAAE] Hal BMmBIMEK
o BRI 3.5 Dllkelgla ®BE BUHANE
2 fht 500 R REEE ViebYlew o & B
36HZFA R3] BAE Yot deh o] BEEAE
ZHH FUIREM Fo Bl Rfmik-T #ifns o
AzlvkE @] sl e White pulp o i
el BEEE Aoz wAy. —RveR K
H HERERE ERE ERER RES BAT
& Yo} mipmEe & BASA EéE dom
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A sk
Bl Afelmel @ el o g
o Fifhe RS 9 mHbRes Freund

Rsz4 adjuvant ¢1¢] emulsion ¢ & RS JAL

% bl pgelA plaque JBRMIIE Fold &
Sghed Aa e MRl (Rl 55

& piedne] RMEH R Y wh2d A plaque
TERANEE Zobd 4= glolch. whelA Bl &
feipell BBl A WHE>1 4l PibiiE receptor
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