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Transfer of Immunity to Clonorchis sinensis in Golden Hamsters
Given Peritoneal Exudate Cells Sensitized by Metabolite of
Its Excysted Metacercariae*

Won Hyun Cho, MD: Young Kwan Park, MD

Department of Surgery, Keimyung University
School of Medicine, Taegu, Korea

Dong Wik Choi, MD

Department of Parasitology, Kyungpook National University
School of Medicine, Taegu, Korea

In order to evaluate the role of peritoneal exudate cells (PEC) and serum in the transfer of immunity
against Clonorchis simensis, the donor golden hamsters were sensitized with the metabolite of excysted
metacercaria of C. sénensis.

The donor hamsters (DH) were divided into two groups. One group (Group ) was sensitized with
two injections of the admixture of the metabolic products of the excysted C. simensis metacercariae
and Freund’s incomplete adjuvant into footpads at two weeks interval, and the other group (Group
I) injected intraperitoneally with the admixture.

Two weeks after sensitization, the PEC and serum were collected from the DH under deep anest-
hesia.

Recipient hamsters (RH) were divided into 6 groups. The hamsters of Group 1 were injected
intraperitoneally (IP) with 5x10° PEC from Group I DH, those of Group 2 were injected IP with
1.0ml of serum from Group I DH, those of Group 3 were injected IP with 5X105 PEC from Group

* Athesis submitted to the Committee of the Graduate School of Kyungpook National University in partial fulfill-
ment of the requirements for the degree of Doctor of Medical Science in June, 1988,
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I DH, and those of Group 4 were injected IP with 1.0ml of serum from Group I DH. The hamsters
of Group 5 were injected IP with 5X10° PEC and those of Group 6 were administered IP with 1.0ml
of serum from non-sensitized controls.

Seven days after primary sensitization, RH were challenged orally with 20 metacercariae and Eggs
per Gram (EpG) of fecal samples were counted from 13 to 49 days after challenge. The RH were
killed 50 days after challenge, and the transfer of immunity to the RH was estimated by significant
differences in mean worm burdens and plaque forming cells per spleen between sensitized and non-
sensitized groups.

The eggs of C. sinensis appeared in the 14 days after challenge in Groups 2,4,5 and 6, and in the
15 days in Groups 1 and 2 by the formalin-ether sedimentation, and EpG noted in the 15 and 16 days
by Stoll’s egg counting techniques.

No significant difference was observed in EpG between the sensitized groups and the nonsensitized
controls. The hamsters given sensitized PEC harbored fewer flukes than the control groups.

The differences in mean worm burdens between the groups given PEC and the control groups were
significant by the paired /-test. Whereas no significant differences were found in mean worm burdens
between the groups given immune serum and the control group.

There were more plaque forming cells in the groups given immune serum than in those given

sensitized PEC. However, no plaque forming cells were encountered in the non-sensitized groups.
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BAER = vhyane 9285t o WeEY B
o gtm #EH vt ek

gl A8 e RMEY € SR
¥4 adjuvant &} B4t gl 26 ¢ footpad & B
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Frdesh IRZELM : AAS Komiya ¥ Tajimi
(1940)kell whebs ATEK (R 3.0, pepsin
0.3, ik 1000¢] 1 & 10 M= ¥z 37°C @
AN JAEAA BBGHBE SHRET e o
2 ATH# (Sodium bicarbonate 0.2, trypsin 0.5,
AT Ak 50,00 g 37°~39°C {EE PN
A REAZ L. o] Y BIR AWM &Fkz 3
H el ohe % M-1999%el ol Bkt &
&b vk

Medium-199¢] 842 : Medium-199 83 jaluis
F#H #uh(Gibco, Grand Island, New York)E #
{7k (Gibco, Grand Island, N.Y.) 500mlel &%
AA Bzl 58 ¢’ el A g orange red 0]
H2F 7% sodium bicarbonate -8 go] sl
vl o] M-199%#K] ml ¥ pot. penicillin G 50 unit
¢ streptomycin sulfate 50pg & &35 =% peni-
cillin-streptomycin  mixture(Whittaker, M. A.
Bioproducts, Walkersville, Md)& o] 2% B
+ =

s BELDMHS AHEW : Sun kel ohelg
Medium-199(M-199)7} 0.5m! S-o]¢l Falcon-
tube(17X100mm =2.7] )l [REELhH 20mte) sy P
MIEHRE 100% CO. 33 5%2 #@d 37°C
Al A SHE A& A

REEY- adjuvant BAWS) Wk HBE G
#% Falcon-tube el s 1mle] M-199¢- 1mH
plastic B 82 2 51o] 50ml 9] beaker o] AT

&) Freund’s incomplete adjuvant & deo] A
HERZ Baestd Agad Behs 4E

Donor 9 28] 9] & : &% 13~16{H, =3 &
¥ 10=}E] & Suleld 28fem 1ro] B Mdlw I
B RESHS e incomplete adjuvant
& Ff B&¥K 0.1ml & footpad ol FANEST
S 2% FEMsg T FUHd = BAHK 0.1
ml & £ MFes 2@ EHEA EASD

Bt 2%l 10vte] ol 2Bl BB
MBS FuME - RSk Ak

BEREB MRS 4R - 9 28 & ether & JHEsHS
Bi¥E 70% ethanol = BT o}& WEE Folet
& SlolA Wit 9¢ FHES stel K 45ml9
M-199 ¥EH-S BRG] EAStL BEREE LolE
A WHE P2 A Ad = EHEE =2
Fe A BB sk ek

PlnE el SrE BB RS B4R 29
ether 2 FREAA DEEHle st s 7
BEskd el

Al A BRI € M 5
EEEEES ##o = trypan blue exclusion #hg
s g k. B HH 48RS trypan blue
W 1EES 5% AN BEKE BA4T o 1A
£ trypan blue-saline ¥Figol] M) RS M
M S MREEMIE RERE slele] MUEREEARS] o
3 R Rl R e e &
of 2009 Aol Iml & MmiuEs $Esdch

Table 1. Design of experiments to study the effect of peritoneal exudate cells and sera in sensitization
against Clonorchis sinensis in golden hamsters

Donor hamsters

Recipient hamsters

C}%allenging
infection
Group hyn(i'stgﬁs Senstization Group hyrgét:fs Primary sensitization

I 5 0.1ml of metabolites of 1 5 . 5X10° PEC** from Group] 20 metacercariae

excysted metacercaria

and adjuvant admixtures 2
injected into footpads, tw-

" ice at two-week interval.

0.1ml of metabolites of 3
excysted metacercaria and

adjuvant admixtures inje- 4
cted IP*, twice at two-

week interval. 5

5  5x10° PEC from Group T

donor hamsters injected IP. infected orally

5  1ml of serum from Group 20 metacercariae
injected IP. infected orally

20 metacercariae
injected IP. infected orally

5  1ml of serum from Group I 20 metacercariae
injected IP. infected orally

5 5X10° PEC from nonsen- 20 metacercariae
sitized hamsters injected IP. infected orally

5 1ml of serum from nonsen- 20 metacercariae
sitized hamsters injected IP. infected orally

*IP means intraperitoneally. **PEC means peritoneal exudate cells.
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Recipient gl =8¢} 1 RMMAE: % 153 7o) &
=¥ 30mhel & 5ubeld 6.z vhrgleh

18l = s RZBSHS AHEYS adjuy-
ant 8] [ B4¥E footpad o] RIS KT
% 1 & donor R 2 o] EIFBHIME 5X105%, 2
Btoll = % 1 # donor & =¥l o] #l¥s ImlE, #3
Bell = FFRM RELHRY R#mys adjuvant ¢
FE RBels BEACd Al Efrd 2T
donor gl =¥l o] JEIEBIL MG 5105, # 4 MelE
i T donor 3 = ¢ i 1mlE el &
Astd el

SR Vo ERAHEY 26 BERESH
MM 5X100E 356 Hole FRRAENREA 26 m
# Iml & JRREAS HEASHY e

Recipient §] 22¥] o] challenge &H: @ 85 1 JKE&fE 7
Hkoll 68% 30=}+] o recipient §] 2.6} ol P ih He3
ShEh 20u)E] B -8 @O Eye® challenge &#eA] A o}

BRI &0 challenge ¥tk & 10HEH &
B formalin-ether #FEp:(Ritchie, 1948) 0 = gFHIH
P8 JAslke] gRNo] MyhEl &) Stoll Ky
FHH(Stoll, 1923) 0. = Byl 7= 3HHFL

2 &E Yadda ke ERghE s

A MBI (worm burden)# 8 ¢ 9l =5 RPN
A= Frfesd pdkel el HE& S22 2em T
2 YIEste T4 R ROX12em) Aboledl] Fa
st UHBEMGE e = BHE AR

[¥# Jerne plaque assay F| agar : Bacto-agar
(Difco, Detroit, Michigan)& M-199¢] 0.7%7}
S EE WA Agar o HUEHBERS MBS
2] 10% DEAE-Dextran(Pharmacia, Fine Che-
micals, Sweden) 0.1mlE & 20mle¢| 0.7% agar
ol sk et

Trinitrophenol (TNP)—3£kiMEk (SRBC) #4 :
Cacodylate buffer 7.0mle] TNP 20mg & #EA
A o] 7] o] packed EF{RMBER(SRBC) ImlE Rk
WA puskel WA stirrer & A A3 HEA 71 A 10
S8 Baskgeh. 50ml e BOEA FFlm o 7]
modified barbital buffer(MBB)& 75 Ix=F i
3Fo] 2,000 rpm 1030 Ehd o8 REg-S old
o kgl 7.3mg glycylglycine] @S Y&
MBB & fustqdct. thigdl of #ks @9 o JF
o] s4 vk 35~50mle] MBB = @ildkfEd & ¥
FROEAN A s ¥eksto] balanced salt solu-
tion o & 15f% WifEslovl.

Rabbit-anti~hamster Ig o] S @ gl 28 ik

i BURYS 207k E ROERAl A 30H &imE &
o LEFRE K-S B4t mBe Suadch
Y3EufN ammonium sulfate JEiE (pH7.0) 158 &
LE da E5dA 1FRY d28 mEE BT
st A jnskel RREELPYel 3053B Fsleh. o] zlE
3,000rpm 353{H] Mikstel LS W=l hiked
BHEAE skl BMEAA PBEEWNC dn BRRE
Pl A phosphate buffered saline &2 #Hislgl v}
#EHTst immunoglobulin off [@&¢] Freund’s incom-
plete adjuvant & sk Fpsl EEY ohg E4
o & Foll FTHHstdn 3H KEd & cH&
Zo] Eo booster pEfFeFg v, LHKEE MR
=718 EilRel A skl Mg gt e

FRE (B MM R © g 26 8] g #Auo] 5
ml 8] % M-1990] Eo¢}slE Falcon plastic petri-
dish(13X100mm)v] ¢] stainless steel screen(100 m-
esh) $]ol ¥3 rubber policeperson(Difco, Michi-
gan) o B ¥A MPEEKE 250 o # 0.5ml
€ 1.5ml el M-199¢] de] #& 2.0ml-E assay o] A}
R

Slide : One end frosted microscopic slides(Am-
erican Scientific Products)& {34 c}. Slide =
fEFSE] fitell 0.1% agar & ekl agar 2o} slide
Fie) & E=E 39z agar-cell mixture & 3
7] R el slide & hot plate 9ol A 42~45°C = g
591 v}

#i#4 : Lyophilized guinea-pig complement(Gibco,
Grand Island, N.Y.)& 5ml& k= B@EA A
vy M-1990.2 106 MBS wbEo] gk

i Jerne plaque assay: Zaleski(1981)7} {EIF
kg Ak ‘

3 BRI o 2 2/ sample slide & |}

- Bo] WEstglvh. 45°C EiEMAGA we

Falcon-tube(17X100mm =.7] )]  0.3ml ¢] liquid
agar& g olo]Al 0.05ml& Ay IR,
0.05ml¢] FEBMMIPEIES Sl s Eube Aol
A tube T EEwA BHstd 45°C 2 e slide
Slell ol SRA F ohE BfflelA agar & EHEA
Al BEE agarsh & B doz o M
complement tray(Dept. Bacteriology, Sch. Med.,
State Univ. New York, Buffalo) $l¢] 1 =
Aol ol M-1998 Azl 37°C, 5% CO, H#BAN
olA 60T Esb tray ol slide & Folulm
M-199¢ #gl & o} tray Yol slide 3 Ta
A= akE 10f%#i%E guinea-pig serum complement
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o] 300f% FEEEwEe] 5] =5 rabbit-anti-hamster Igg
W BEES A vl BRBA 605 T
ek A A slide g EoluWlo] Fuji %1970
o] Figell skl BESE 2000 BEAE o8
95% ethanol o] 15538 sl k= MoiEd
F Eifd M BEAA Bk plaque g 4 gl
WEET T BB SRR RERE 26 o 4] -2
worm burden @ plaque FEEMKIS] 3o B &
FHEW HRM:E paired itest B s} ol v

R

s MRELame] Al adjuvant B&W&
footpad o R4S SE 5 1 & donor ) 26| 9} = &
A%E BHEABEAT FIH dnorf2e 2 R
e B P26l BEHEBHMEES LEEE % 29
ol BE 91.1%, BE 93.5%, F¥ 92.4% 24
XEBe BEiEBL RS 2Bk ek

# 32 FTlsh MBS 209t 4 & challenge &
#er| 7] 6HES] recipient §] 28 o] A challenge &
13855 B Q874 Abolel Kk ¥ RN
Ble BWEBHAR = M) ks IR =
Ae PES BRY o=k

% 1 8¢ donor § 28] ¢ BIEBHIMM 5X10° & &
FepmEAES 1S o M Loml g JREEAE
AL o @y 26 A challenge REHK F 15
Holl formalin-ether PpEie = FRABINS Bl
£ 9o # 160 EpGrt Afez HEHY
ow o SEEEE B 1R &6 500, 32Eg 2w
7000] ¢l ¥}

ol ol Hiskel BT #E donor § 2] 9 JEHBH MK
5x10°3 = IMiF 1.0ml & w2 BEREPAEA S
B3R 9 E4H Y2E A challenge Rgstk 8
1456 o] b dx ¥ 1589 EpGE §
3B A= By 400, 4 BIAE SEH 1, 1000
ek

FERER MY HEEpLMmE 5X1055 2 il
€ AR BEEAEATES 583 F6HdaAn
#3 3 H4ERS THsRE F 4HA Ao R
ghOfe] fuli=ldla EpGE % 15HC F5K FiH
700, 6B SEHy 3000] gith.

EpG o] MEmiae FR/AYEM £5 2 %6
B @ 2sldl & challenge K8t # 158%-¢ 5t
et AXs wmsel 5 28H 2 wins
dow o Pele & ERY Wik wins ok
olof Fhelel REMEEIQl B F2 39 F4H g

Table 2. Proportion of viable cells per ml of peritoneal exudate cells of donor golden hamsters by

trypan blue exclusion

No. of Peritoneal exudate cells in primary sensitization
Group hamsters Total No. of cells  Mean No. of viable /-1
(X10% cells (X109 fable cells?%
I 5 2.15 2.01 93.5
I 5 2.24 2.04 91.1
Control 5 2.18 2.02 92.7
Mean 2.19 2.02 92.4

Table 3. Effect of peritoneal exudate cells and sera sensitized with metabolic products of excysted
metacercaria of C. simenséis on Eggs per Gram in hamsters after challenge

%\110. of C}ISSC;‘S of Mean Eggs per Gram of feces on 13 to 49 days after challenge (X100)
ams-

ters ggglclgg 13 14 15 16 19 22 25 28 31 34 37 40 43 46 49
| 20 —% — 4+ 5 15 13 16 94 146 180 135 588 342 249 370
2 5 20 - — 4+ 7 14 15 11 112 131 292 216 232 38 192 213
3 5 20 — * 4 9 14 17 15 97 96 249 358 397 266 411 357
4 5 20 - + 11 8 15 14 11 134 288 224 196 372 312 311 175
5 5 20 — 4+ 7 5 13 17 38 152 181 178 252 345 321 38 371
6 5 20 - 4+ 3 7 11 21 41 94 165 167 218 335 355 347 389

*— means negative by formalin-ether sedimentation technique.
**4- means positive by formalin-ether sedimentation technique.
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Table 4. Effect of peritoneal exudate cells and sera sensitized with metabolic products of excysted
metacercaria on worm burden of C. siwensis in hamsters

No. of Interval bet-
Group hams: SfSkz | Ween challc Adult worm recoversd Ycapery Significance
ters  oedea) ropsy (day) H*1 H2 H3 H4 H5 Mean rate(%)
1 5 20 50 11 12 12 13 14° 12.4 62.0 p<0.05
2 5 20 50 12 13 11 i1 14°°  12.2 61.0 p>0.05
3 5 20 50 12 13 11 10 10°°° 11.2 56.0 p<0.05
4 5 20 50 11 13 14 13 12¥* 12,6 63.0 p.>0.05
5 5 20 50 14 15 14 13 15%%* 14,2 71.0
6 5 20 50 14 15 15 13 13** 14,0 70.0

*H means Hamster

o 00 ooo

,°%%, **and ***:The hamsters died on the 25th, 28th, 38th, 36th and 19th days of infection,

respectively.

2 olA = B4 T2 WISHSEE AA3 g
F28H &Sl Wi dm = Pl & RS
el A sEinE k. F EpG v BmAERS dkm
SRR 9= WMol FEMW 22 BHEy ¢ addh

# 4v &S RELHM RMPEWS) adjuvant
BAwz Bed Y299 FEEsbEEe gl
s Bah# 20=}e] 44 challenge Biges] A 50
B9 ql2=ee] A2 s worm burden ¢ =]
E BEe dehy Aol

TR RS MBS BEEAEALS
FHEH Y2l A BERN R FHEE 14.2
o MBEMERS 71.0%% = ek RER B
1A A 2 EHEE 12.4, 2 [E e 62.0%
(P<0.05), #H3MalAe = {5 11.2, = e
56.0%(P<0.05) 24 RfREES FER/MRE 3 2ol
kel FEHOR g A vk

FeRIERIERE P el e IS BREAREAL-S 8
68 26 JEEN FRH FHEE 14.0, = &
BE RS 0%y BAERE U269 e EE
REEAES 2l 2 48 A=A ST

WEE &% 12.2 9 12.6, = MRS %% 61.0
% 9 63.0% (Wi 5% P>0.05)24 Kiehest
BARSIEE 9 2 el MMk E WEN 2s &
Y = g9

% 5% PR WIEYE 20919 4 challenge &
A7 WavolA MIRE mla PR ket
Acfpfliuse 2 P plaque EBUEIGNE vhelad
Aoleh,

B EE ml & ks R4 1.104X105
Ba 1.384X10%0] P o E7EMMERLe R 85.4
%, B 92.0%% v},

Plaque [l FRR/ESHERC] #5659 %6
B A 2ve] Pl A RolE S dglont R
Yol Fold & d3ivh F MEE plaque
B R RS BEAEALS 1
% 3B A 445 1,200 B 1,6000] 91w ke Il
W BERAEATS $2 ¥ FARAE A5
2,600 9 2,9000.24 19 FIfE F2 o
4wl A 2 Wb ok

Table 5. Spleen cells and plague forming cells per spleen in recipient hamsters after challenge

infection with C. sinensis

Spleen cells per ml

Plaque forming cells per spleen (ea)

Group Mean No. of Mean No. of Viable

cells(X109) viable cells(x108) cell % H*1 H2 H3 H4 Mean
1 1,104 1,016 92,0 2,200 0 1, 800 800 1,200
2 1.384 1.182 85.4 3,400 2,000 2,400 2, 600 2,600
3 1,320 1.136 86.1 2, 800 1,600 2,000 0 1,600
4 1.244 1.123 90.3 3,200 2, 800 3,400 2,200 2,900
5 1,294 1,117 86.3 0 0 0 0 0
[¢] 1.224 1.078 88.1 0 0 0 0 0

*H means hamster.
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B (helminths) Rk ZEe] BWARSS )
BOB FEET BES o BEY BRE, £MHOE
B M, mAgel BAMN f FEoRdl A
EHES LT - g

AR AR A BES] BAKB-S Larsh 2 Race
(19600 &) H-gos BMES] mupslgrh. &
RERY BEE vHad EENSHMEE BRI
2o WHEMEASR Y o NRA AR HEE
bl Mall A glela slgew] Lang £(1967)-&
By IR0 RSB MIEE BEAEA
vhE FReR- 2 BEBEeS 20 BHEA FE
Byem A& el MEe] #a:slel ggiek gu,

Dodd € Nuallain(1969)-8- anti-rabbit lympho-
cyte serum -2 FFUE RHenkol Mol X MMtk
L et wvl whste] BHEECN A T i
EES FEEAS #RE il EEAY = AL
E viebgtel o] FrReE FFEEES hepatic gra-
nuloma ¢ T Milfie BFEHY RS she Aoz
e ok 28 Warren(1972)-& £l ffEd) 2*
T od Bk MlatkRRCEEREIR-S B
o FfestAl FRE RESHE WK do 234
FHEsHA EHECtn EiRstg el

Larsh @ Weatherly(1974)¢l] ¢ 5}%] Chase(1954)
7F MR R CRERREED S BAS M
A HA got RAEKERMEA a4
ol F-ol A vha WiEeh Pk Mk RIT-S EAERRE
SE; BeEe] A AL Hdeom dHhm A Lol
= AEBER BN £ e Aoz BRI
o} BRdl = R £E= vl 2lo] il
9l vk (Milgrom 4, 1981).

Corba #:(1971)-2 el e MBS #hELHE
Mool MBMILE MR A BEAEAT & ch
allenge REEA AT vl BB Asistn #idiet
At

DLES Biiztes RE= Sinclair(197D)%E  FFHER
B e PO MBS RN REE
Aol fiisee] MEREPIREASG.2vt worm burden o
£ obrEl R v A dghoeBm FHe] BAH
A skokela #sskg ok

2} Vernes $(1972)-& JFE m#esk H15H
BETREUE] Vel e Y THlEs RRE

Pl Al macrophage migration inhibition factor ¢l

LR iES vieb ok B DA el o &
Ml ES] WA BEE J9A ik

Armour 2 Dargie(1974)= JFiEe K" AR
o PERMM 2 M-S F$R recipient BFi R
e BASHAW vk = BB RERS BA
E:=l donor Bl A o] BURHIERS kel E&H
W BB o g BB BAREE 2 BARI]
REsokn HET vt drk

Wakelin 2@ Lloyd(1976)& HHY HEEHE]$-
29 BHEKRE MR Mmig-& A recipient u}
S&ol EASAR vl @i Pebiel #FSA 2
H o IBHEKESME = S EREEAST
F& s B BAHA &gtel T

WhHMRE-L FE EAREFaRs FEe K
Boe Higsd PR SRAEEpS B M
Pyl BFA 75 FEMBAA = EHESA BREG
B dme 24 WY Boe WA= Pliske
Bl AL BREAA FEA obF FstA BRS
= Aor dHA grh

BEY EE Fhse TRkHe BEREA ¥
&lo Sun(1969)3} Sun ¥ Gibson(1969)-& FFik #h2]
RAEY-S SRRl HRK HiFeder M
e HiREMe] gy = EEW RS HREE
Bkl 2 $ub olviel EHMEE BHEYERS
el 7] ekokel dbn] Sun(1969)-& TR Rimkssth
FRSE B Mm-S AEENed A RERE
RS Bakshd BaRPeRE et glelk 3

Goh(1969)+= Effel MR HES 2 BFiks
T ohe IR BEELIE-S challenge YA AW vk
R e iAol Hhsle] BBMUGRS] Lomw A
e Hpe gEskl vk

2.8} Flavell 4(1980a)3)  Sirisinha %:(1983)-&-
ebo] kol Rdedo]l A& PY2EE FH—RH
Bl BARS BEEURE vebilA gy
shglont S8 Mol A IFlk@igs] =4
= Bmmsst BAERR BN B2E AEd
g oy BEEREE aRAY BRI R
Beoll tesl Gomy HRY o 3 IS BESE
Ao® REste] = st #EEstd vl

Kayes(1984)+& Aol e =h¢-2t RS
SHERE el MEBMEe] BRI 3,565 Plhol
dx BYk H14H6 = W7l 5,002 BAESE
eh ekt 2k AAS BT ek sk o] I
ke white pulp o] H7 BE#CIL #ESY
o}, Hayashi 45(1984)-% Brugia malayi vaccine &
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FERT o2 MBERES AT slSad e
B. maleyi fighe] EMes A ekgton) BB
ol A& 25.9%9 Lhihe] EMLE Yo 10% R
ol i<k Bk = challenge st = HMYgE
of Him= ek, o BES HEkEM: BB R
fEfle] v ez feddcla gigstg o

R BAERA glo1A Flavell £(1980a)-2 &}
ol M figaell Bite Yxele] Wihiel Mg =
T recipient 280 FEH] ol T BHRMEHG
B8 BASA Falgrta shglom M bh(1986)
= s RELMY] BEHEAEALE BMES k4
29 MIEME recipient ul$-2ol A MRS K
3o} EpG ¢ A5 $#Eshe ot worm burden o
= WHHY FENEE AEYE + g9lons Bg
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