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Induction and Identification of Heat Shock Proteins in Scallops,
Patinopecten yessoensis, Exposed to High Temperatures

Hiroshi Oguma®, Motohiro SemmMizuY, Yoshimi Ito®
b b
and Yasuo Mugiva?

Abstract

Scallops, Patinopecten yessoensts, were exposed to high water temperatures (22, 27, 27-32,
32 and 30-35°C) and proteins extracted from their various organs were electrophoretically
examined to identify stress-induced proteins. The extracted proteins were fractionated to
18-36 protein bands by sodium dodecylsulfate-polyacrylamide gel electrophoresis. A specific
protein was induced by heat shocks at the 70 kDa position in the mantle lobe ; this induction
was transitory for 30 minutes at 22°C, but stable for 12 hours at 27°C. This heat-induced
protein reacted immunologically with anti-heat shock protein 70 (HSP70, DnaK) antibody
in Western blotting, but this and other protein bands also reacted with anti-HSP60 antibody
in the mantle. These results suggest that the occurrence of 70 kDa protein in the mantle is
a useful marker for temperature-related physiological disturbances in scallops.

Key words: Heat shock proteins, Western blotting, 70 kDa protein, Mantle lobe,
Patinopecten yessoensis

&

RY T H 4 Patinopecten yessoensis 1XEEDOEES), OIROHE, BREEREL SH» o, £HY
RENEHOEERFH 0°C hfic, EHERAH22-23Cicbs tELZSAhTWS (H, 1985), %
12 23°C L EOBAKBTIHLDHRORBE R EIPHEEIN TS (b, 1977; W, 1989), Zh
5DBEEF CCHHEOERS X U 23C L EOBBSHARICERT 255 7 44 OEBEMED
BET2FET 5 TREHEERL TV 3,

3y gy 27 ¥ 378 (Heat shock protein; HSP) i3#iEEy > BALICE 2812 OEYT,
BA VAL —BECRRT S5 2B THS (Yamamori &, 1978; Landry &, 1989;
Gellner &, 1992; Michel 5, 1994; Yokota 5, 1994; Nunamaker &, 1996), HSP IZZJIAD

U bERE R E K E TR R A ) R
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University)

P (BAE) LEEAREREFHRBERZMERBRES TEYERE
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Hokkaido University)
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R, §lz THREE, EEBER EOMEENA P VA, H50IHERPMEYEE OB (3
EHLVEE) REREAZLENA N AZI>THIRBET LIS, AMARIUNIE
EHMFENR T2 (Blake 5, 1991; KA, 1994), %7z, WA TIXBICKRED LD 5 ik
B, WE, BLUSHMERL PORNREBTA M AU 7BORBIREEIR TS
(Ovelgonne &, 1996 ; Wong - Wispe, 1997), B7E#y 18 8 HSP 8o TB Y, SF#E (I
KATE) LIEEEOED S 31k (HSP60, HSP70, HSPY0 0K 7 7 3 Y —) LiZ»¥E (HSP2s,
2EFXF /0 E) KAEIN,HSPI0 7 7 3 Y — BT 29FE T HHiHED HSP i3, #BA L A
CEDVERTLABEYMTORLNRENHSP TH2 (Oda 5, 1991; 71, 1994; Moseley &,
1994 ; 3RIN, 1994), HSP70 i35 > /87 B O Y Jo7: ZEECEE, A2 CTEERREH 2HY
(Becker-Craig, 1994), @& 2HIEIL XNV TA ML ADSFZEEL SN TWS (Arai 5, 199),

LizdSoT, R T HARBVTHERBAM VR (Bivavy) ik 2 HSP OHEENTFEE
h, DOTRIDI VNI BBKRY THADEBRERMN—0DBEL R 3TEELEZ SN
3, UL, K& 751 2EOREEYTO HSP B3 2 8HE 13 £ 7280,

AHECRBELABEICE DRI THACHERINE Y V7 BOBELZFDY 7 B LA
HSP & OB E 2Tz,

® B
=R

EERITIE, BWAKBITETEML Twizk ¥ 744 Patinopecten yessoensis (IR E & 55-130 g)
RV, EREIEERFEAEEROAEHEZNERE C CTHEBREAEE EH L7 2K
R (60x30x30cm) CHEL, &6, EAER12C T 14 AU LEE X 8-, SEiELESE
BRizHt L7,

RN R

30-35°C4LEE : R ¥ 744 1{Efk (BER80g) »/Kif 30C DAE~BL, 2EMBEL. £
D, Z OFEEE KR 12°C DAL T 2 BREBE L, & 5i2/kiE 35°C OAEC 2 R L
120 % D, KR 12°C DA IR U 1 RFE#ICER D L, & OfffE% 30-35°C EEEfMA& L L,
B LT 120 Uik (RER 5g) AV (Fig 14),

27-32°C L7 : 3tk (BERDE-T5g) #KE2TC DAE~BL, 2 EMBRE L. 20BIN
5% kiE 12°C DAz R U 2 FFE% S 5 1c kiR 32°C oAk C2RFENEAEL ., 2o 2HU
12°C AR U 1 BSfE%ICER Y BT (27-32°C REREY), F7-, 28k (BERH5-65g) % 32°C
AR T 2 RERIALER L 7- %%, 12°C AR IR L T 1 BRI ICER D B 7 (32°C EBARE), SR LT
12°C THLE LT 3 Bk (BERE 70-80g) %A/ (Fig. 1B),

27°C 4L3E : 18 Atk (JBEE 70-130g) % 2TCAEARL, 05,1,2,4,6 8 & UF 12 BEfiigic #
hZh 3fEESOmM L, B 2TC EREELE, HBL L TI2CAROD 3 HEk (BER
100-110 g) % 12 BES I E Y LAV (Fig. 1C),

22°C 40LEE : 18 Ak (BER 60-100g) % 22°CAREAEL, 05,1,2,4,6 5 L U 12 BRIEIC %
TN 3EETOMD L, B 22°C ERBEE B 0B L LTk 12°CkiED 3 ik (BER
70-100 g) %* 12 RERSEICER D H LA w7- (Fig. 1D),

28, ThZThOBRLBEERTCREAEOAB L2 —EIRD L L bz, ¥ 12 KHEH» S r) 5
HUDHBRLTBWI, iz, R THARAR I BKBET2TE 3200 HMT, KiFd
we—%— (200WX3&) BL U9 —EX¥ v+ (IC ¥ —+ KMS-600, SUNART) % ¥ L 4%
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Fig. 1. Experimental procedure of high temperature treatments.
A, 30-35°C; B, 27-32°C; C, 27°C; D, 22°C.
Bt UER L,
LR OIRER & AT O ER

BENEETE, LEHCREEOBEERHEL, BERR LU0/, T, %R
#h, ERS L USRS AR L. ChoOBBREZNFAANE T—40C TREL, R
FARMCEL, ERBLRBER) VvERETEBNWEEERK (PBS: 2.7mMNaH,PO,, 3.7mM
Na,HPO,, 73 mM NaCl, pH 7.4) ¢ 3 B L#e# U7z, 2 DB 0.1g 572D 0.1-0.3 ml (0 PBS
EMATH I AME 23T 7u v BREYF 4 F—E AT 1,500 % 7z i 3,000 rpm/min T 2 4
R&xEYF A A LTz, B hRSHEBROBER LR LIEE (8800gx304M) L, EEEERK
BRI LTz,

NI BROER

BRI D S 7 BEOERR, 25ml D 001% 7wy -7V Y 7> 71— (CBB) &
¥ [0.003 mM Coomassie Brilliant Blue G-250 (2E#{b2), 40% Helg, 10% x¥ /—n] L,
R 50 k] BINZ R ik, SR (HIZ U-2000 &) %Ay, 595 nm THNEEEHIEL

— 73 —
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7o (GER - B3, 1990), B, FMETALT I (BSA) 2ERESY V7B LTHOWREE Y
fERE L 72,

SDS-ARYTF 2 )T 2 FBTAE (SDS-PAGE) #Rif

EFEB R HBE (4% F 7Y VRREE S b Y v 4 (SDS), 20% 7V o —, 1.15% b U R
(Tris-aminomethane, Tris), 10% 2-AVH 7S+ x ¥ /—n, 0002% 7o b7z /— 7 )—
(BPB)]iz 1:1-1: 4 OEIETRAEL, ¥k T2 oRMNEL 2%, SDS-KY 727 UA7 S K7
NVEBRIKE) (SDS-PAGE) * % V¥4 5-209%, $7:13 9.8%, 7V 1#H7-0 30 mA OBHFE TIT-
7z (BlS, 1994), wkEhtk, CBB Hfhis#E [3.03 mM CBB R-250 (Fluka Chemica), 40%, = %
/=, 10% BERR] T 90 R E L, Hefatk, BEIK (20% x5/ —N, 5Y, EiEE, 25% 7
Yea—i) THEBLL, 2, —MOEKBTy VOB TREBROY LAY > Fay FRHELT,

FFE (MW) ~—h—rUT, REEFKBEER (MW 29,000), Ji7 L7 3> (MW 45,000),
SIE7 AT S (MW 66,000), 74 AR A& Y 7 —+¥ B (MW 97,400), XIS 845 7 b
v —¥ (MW 116,000) B X UV FHKW I 4 > (MW 205,000) 252 Fv b (MW-SDS-
200kit, Sigma) ZH Wz, SEENI Y VN7 BOSTFRIIKESRE TV Y b A —% (Biolmage,
HEIZUR7 - VIFvF) i), ~—A—0BHELEICEHL,

IR IOy bE

SDS-PAGE iz k> THHEI Nicy V87 BESIE L I FF7 4 REFEE (AE6670, 7 k—)
P2HY, BV TTOSMMELTRYEZYFo 70t 74 FigEE (PVDF, 2 YX7) ik
BL7z (fB¥ES5, 1994), 5% AF LIV CLRREE 7 vy £ > 7 2fTo 74, 1:1000 iz&RL

- —R#E [Hi HSP70 (DnaK) KBE KXY 7 u—F v ¥ FHifk (Dako) ¥ 7- i3 Hi HSP60
(GroEL #H[FME) v o ) BiHisk"] < 3 RMIRIG S ¥, Ribt, 5% Tween 20 2INZ 72 b
U A EEEEREK [TBST: 10mM kU A —EEEER (pH 8.0), 150 mM NaCl, 0.05%, Tween
20] T3MEBEH LIz, T 1:2000 CERL:ZRFE (TN A VKA T 7 ¥ — RSOV ¥
IgG (FC) #Hitk (Promega Biotec.)] T 2 B¥RIRIG & €7z, KL, #&E5E% TBST T 3 E¥EEL
720 MURTUARSEWE I FREE [100mM b Y X —E@EEER (pH9.5), 100mM NaCl, 5mM
MaCl,, 0.66% = b7V —F + 5/ Y v 4 (NBT) BEB L100.33% 6-7 0 €-4-7 0 @-3-4
YFUYNKATZ =4+ (BCIP) #£E] CI04MAE LB, B, BESE: LT
¥ a Y —ERc v,

AREROERS & UBEHRE

SDS-PAGE iz & W85 h1z8 > /87 BES % T Y b A—5 — (Biolmage, HA = VX7 Y
7 v F) 2 & o THRLE ORI HE0HE Integrated optical density (IOD, %) *#IE L 7-, HEM@
BEHEHFEERECRL, FEERER—TEEBEIBSHIC & 5 Fisher © PLSD 7 2 b TfF
v, HEE$P<005 L7,

U HSP60 fith i3 i IU K2 EF M HE, AL OER I N bOTH D, FIRERASM
EMFEE, BHEUEEO CERC I IERSE W,
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B U, 12°CHBAERE E LT, 30-35°C EEEM, bSSE (RS, BIE, A, 4
BB L URGERET) DMy >t B% SDS-PAGE THE L, SR X 2 BEEOES O
Zib, D% D AEREE (EOH) B & UCRAEBE (F o2 EOMNE) OFfhE R L,

BRI TIE 4 OFEESBES NI, L L, EBEE L BEE - O ToEREES L U
BESOREEE R EC D Sk o 7z (Fig 24), BIETL 33 DESLED Sz
#5, ARG FEAERT CE W I D Shes o7z (Fig. 2B), BEEETEH 18 O FEE M 43H 2
11, T0kDa 3 X 0F 120 kDa OTHE 5, fFIc B E LN ERBETHE ( a I Tz (Fig 20), S
TRELEZOESHELN, ThbOT36 I EaN: (Fig 2D), #2035, T0kDa B LU
120kDa D4, EriceENERERCE I ROIN T, FETLH20 0DFEEHH S D S b,
120 kDa B4 CSEERE A 12 P E O RINER 255 5 h iz,

B4 DERMEIZ L 55 /o BRIOBRNEL

22 30-35°C B THEED 70 8 L 120 KDa HSH W E{bB A iz L s, ZOHNE
o 2 B icEE L, ORI OWTHFL {HETLTz,

BERAI (22, 32, 27,27-32°C) {EiE» o HE I NI HERKSY VX7 EDH 5, 100kDa B 1
B LU 30kDa LITORSIEEGEENAE B L oM THERZE(LE REi€ ko, —A,
27-32°C B L U 32°C EBFE Ol I FL~ g8 U 7z 70 kDa #4325588 57z (Fig. 3A), 10D f&
THIOESRFERCHWEEZRT 2 LR sz (Fig 3B), & 51, 2T°C JUEFET b ALHEES
304y, 1EB & O 2B CZOESPERL TH Y (Fig. 4A), IOD {6 T b _FFEAMEEH O
FERHTEECSWEEZRLTW: (Fig 4B), - OMBEEETIZH 5 kDa 2N T 2H5 6 LI
LiEsEw ont: (Fig 4A), 22°C LEREEO A EE TIZALE 30 438812 #8472 T0 kDa Hi5 535588

o <120 kDa

< 70 kDa

Fig. 2. SDS-PAGE of proteins extracted from various organs of scallops exposed to 30-35°C.
A, posterior adductor musele ; B, kidney ; C, cerebral ganglion; D, mantle lobe; ¢, control
(12°C) ; e, experimental (30-35°C).
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Fig.3. A. SDS-PAGE of proteins of the scallop mantle after 32 and 27-32°C treatments.
Arrow indicates 70 kDa protein. lane M, marker ; lane 1, control ; lanes 2 and 3, 27-32°C ;
lanes 4 and 5, 32°C.

B. Relative amount of 70 kDa protein in A. Vertical bars represent SE for two or three
individuals (n). *Significantly different from the control at P <0.05.

5, Z0O IODEIRNBHOMEL Y ERCE 572, Lal, 1EEBRUECEZZ0L S 280
10D %7~ ¢ 70 kDa #5238 S iz o 7z (Fig 5),

P reiRg i< 1% 27°C AUBEE D b DIZ DT D AKE L7243, 100 kDa Ll O &S5 FEsidsiE
JEE & RIRRICEEZE SR & IR T 5 2 EMRAfRETH o7z, %72, T0kDa E5 b BULE, HHEO
SAEETIRIZEREOKERRAE % 7 L (Fig. 6A), IOD T b MR 6 & LB X 2587
@D shied -7z (Fig 6B),

%3, &TOREMAE AR TICZE T Uiz @iFiE 7 <, 270, 12 B 122C R L T
10 HEfEE L1-35E, 12.1% 0458 E R LTz,

HRETHA T0kDa ¥ >/ 8 LEEEN HSP » & ZErERIE

VIR YT Uy MERBWT, BHENRO* > F 3470 kDa B4 357 HSP 70 (DnaK) #Hitk
CEWRIGETL (Fig. TA), &2 77 1 B35 X U420 70 kDa B4 T b BIER iS558
®ohie (Fig 7B,C), LirL, 110kDa, 40 kDa % SO BT T b [FREIC IR ESED & h
7z (Fig. 7B, C), —75, HFE® 70 kDa B4 Tid Z OFiE T 2 KISkER» s hicir - 72 (Fig
D), 22°C H %\ 13 27°C THEED 10 kDa ¥ > 2% 7 B 2 &I 36 - 7 B2 T b, 70 kDa LIk
127 120, 75, 50, 40 5 £ U 30 kDa % BB O ES THURICHBIZE SN, 05 bBIESTE
DL DTHARIGHR SN (Fig 8), F1 HSP60 ik 2/ L7154, & & 74 4 IiRais &
UHERD 70 kDa & >3 7 B TBMR SO ERE & iz (Fig 9A, B), Lo L, DnaK Hiikni4
& FEBRIC 110 38 £ UM 40 kDa H93 T KIGHFRD Sz, —H, ¥ F afi (Fig 90) 8L k¥
7 A A BT i3 HSP60 HifF1z Rt d 5 Bi5rdF80 s im - 7z,

NSO T 2RI THA DY 7 EESDRIGE, Wb —XREEEERL %
Do lFEREL D ek n 5Tz,
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M1 2 3 4 5‘6 7 8 91011121314151617 18 1920

10D (%)
S H o e M B e e

12 (h)
_ Exp. _

Fig.4. A. SDS-PAGE of proteins of the scallop mantle after various lengths of exposure to
27°C.
Arrow indicates 70 kDa protein. lane M, marker; lanes 1 and 2, control ; lanes 3-5, 0.5 h ;
lanes 6-8, 1h; lanes 9-11, 2h; lanes 12-14, 4 h ; lanes 15-17, 6 h; lanes 18-20, 12 h.
B. Relative amount of 70kDa in A. Vertical bars represent SE for three individuals
(n). *Significantly different from the control at P<0.05.

= =

YT HA DHNERL, BiEeE, B, S X UBIEOMB#ERE Y ¢ 7 Hi SDS-PAGE
Wk, FELLOTI8-2KSICHEIN, FOSFEIZ30kDa 75 200kDa L EicbicoT
Wiz, REBTIZ 20,6 35C LRI THAICE > TRERBRORY 2 v 7 25 2 1 0MEEE
IR E L, Bz 100kDa Ll EB X F 30 kDa LI T O FROBESEHIEENKE L, By av 2
k2 RISIEHE TR D 5. L L, 1 T70kDa 04 TRE2HF T 5 lis TR R{EE & EEEE E
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Fig. 5. Relative amount of 70 kDa mantle proteins after various lengths of exposure to 22°C.

Vertical bars represent SE for two or three individuals (n). *Significantly different from
the control at P <0.05.

18+
1.4—-
1.2
1.0
0.3
0.6
0.4
0.2

10D (%)

Cont. 0.5 1 2 4 6 12 (h)
[ —

Fig.6. A. SDS-PAGE of proteins of the scallop cerebral ganglion after various lengths of
exposure to 27°C.

Arrow indicates 70 kDa protein. lane M, marker ; lane 1, control ; lane 2, 0.5h; lane 3, 1
h; lane4, 2h; lane5,4h; lane 6, 6 h; lane 7, 12 h.

B. Relative amount of 70 kDa proteins in A. Vertical bars represent SE for three individ-
uals (n). *Significantly different from the control at P <0.05.

FHICERLBED SNz, ZORDIBEHERETL RS T /A CEET 2 EBbhahs, wkEhs
=i LB IEMEBCLIEELEVLEE L ND, Lo lPS, HEMEREE, SF
DES 3y 7 2R TABEONER T I OBMIBINL Tz, 2L, 0587 BT
VavZ N EOBERCHENTAEELZLOND (LIBKIT 108 w7 LS £72, 20
T0kDa @53 DF < LB T 258 B kDa 0¥ 37 B Y 3 v 7 YU THEL O ZBER 25
LTwsZ e (Figs.4A,8), COEDIEAY 3 v 75 VX2 BOREEENH 2, L L, KE

e R
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66 » :.
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29»
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Fig. 7. Western blot patterns of proteins of various scallop organs and goldfish brain using anti
HSP 70 (DnaK) antibody.
Arrows indicate 70 kDa bands positive for the antibody. M, marker (CBB stain); A,
goldfish brain; B, scallop cerebral ganglion; C, scallop mantle; D, scallop liver; a,
CBB stain ; b, reaction for the antibody.

BT IOBESDPEY a v 2 ¥ V7 BIBT 20ENEHELIRN L 5T,

CHREHEOAERIZIRS L CHERSEEET S L LI, ROBERS L UPERIC 5T 2
FBELRBRETHL, MO 3 v 7 BT 2EERTE, MlE~OBEBHEBEERD, A5
HORHERERED LD ICHEL, HEAORCEDIWEEZ NLbOTIE, ZORKHERT
DES 3 v 7YV 7B (HSPI0) OERHMRESI N TS (Oda &, 1991), K& 74 A £
MO EHRIC R TREERICE L, HBRECETARIBICMEL TWw5, 2hvz, M
RSB CBBCES N, By ay 2 OFERZITLARESRKEVL LS,

Rl 2 v ic il O EER TR, BIERNES 3 v Zic kD HSPTO AR FEE I N T
2 (Arai 5, 1994; Becker - Craig, 1994 ; Moseley &, 1994), %7z, 30°C TH#E L T KB
B WEGTAER D 42°C TR T % &, —Bfw HSP 255 & (Yamamori &, 1978), 45°C
DETHEZELZHECRTOFREIFFEI LD (KN, 1994), ZEETY 22°C TUH I WK S
F A A OHIERETIERE (30 4%) TREORY 7 108 o8 OFE () »FDSh, 1
BB R oo, —H, 27°C Tk 12 BFE T 2 OES S HER S iz, 22°C LB T
12°C 20 & QBB HIHEE O LR (FAXEENER) 2385 7 70 % o827 O—@ERNFEH =R
Ll eEZoN3, 2, 27C (EERPOHIL TH I TH A I L - THEBEN R O T
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Fig. 8. Western blot patterns (anti HSP70 antibody) of the mantle proteins in the scallop
exposed to 27°C for various lengths of time.
Arrow indicates 70 kDa bands positive for antibody. lane 1, control ; lanes 2 and 3,0.5h;
lanes 4-6, 1 h; lanes 7 and 8, 2h; lanes 10-12, 4 h; lanes 13-15, 6 h ; lanes 16-18, 12 h.

HoleEZEND) FTLVERTHY, N2 TREBREMERMS RS T 70 ¥ > /87 ORFER
RO B - AREM 3 H 5,

NEEDRY T T0F I B YT AY Yy 7oy bETHSPI0 O—8 Th % KEE DnakK
(Schmid &, 1992) OFFEBERIGET LI LE, ZO&Y T ¥ >3 7 B HSPT0 & 358H
FEx2FT52k, DV HSPOWET B2 L 2RLTWS, &8, BWAMEL L0 HSP i id# A
FUR (B 3y 2) 2k DRET 2 HSPT0 (12kDa) X {E¥#IcFET 2 HSCT0 (73kDa) #3
HBHEEZONT S (K, 1989; Welch, 1989), AEETH A L 7z AEHE DnaK 137 =/ BER
FITHEEEY O HSPT0 £ 47 48%, OMHMEME 2R S, EEEMO HSP, HSC o wIh ik d KiGY
%o Flz, KEBRTIZ 72kDa & 73kDa RHAREICSEEL Tl iz, K¥ZF 707 8732
5DOMKTG EEATWATREM N D 5, THW 2, FF 7 70 ¥ 327 5 HSP, HSC ® W3 hicfd
BT 20PHEMTIRE, RB, B0 HSP, HSC T4 EROEEME & RS
3RS LTy (Welch, 1989),

R TTM0F X7 EHDOA VALY 878, HSP60 (Eu VHE) ObiikL b RiGL, o
KOBDRITHADFEY o284 ARk DnaK B8 & o HSPeO Fifk L Kis 2R Uiz, 24
& @ DnaK £ & U HSP60 FifEKic I 288 T4 A & 8 7 BORIGIE—KIEEHEH L vwig
BlEE{RDoNE VI Lrbd, _RTARIGLUECER T 2 EBRENBS L 3E o RR W,
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-

Fig. 9. Western blot patterns (anti HSP60 anti-
- body) of the proteins from the scallop organs
o and goldfish brain.
i Arrows indicate 70 kDa bands positive for the
antibody. A, scallop mantle; B, scallop cere-
bral ganglion ; C, goldfish brain

iﬁ

REBTHEALLIEITOTRS EY 20— FVEEATH D, BRI ITEROTIFRESR & i
RERIGEET2AEERH 2, FAWZ, mFF 70 % > 327 5 DnaK, HSP60 OFHLED ¥ D
HGTRTHRLTVRL20MBMETHY, BT ) 7 u—F bk, #2 1EHAERE HSP10 €/ 2
o —FHiEEAOWIEL WL ETH B,

k& F 0587 LB HSP & OB MRS CEL T RHEZz AR EERIRTV S
2, TOYUNRNIEOREDDVIIENL, HEIBEBRITHARCAMAEZEZTHENE
», HBEVIFIFDOAMVADEERH 2 —EELL L EBbNE, $512, RF T VA MBORE
B OB gy JERETIZEICEY, R THARLCBIFEZAMNVAY VR ED X
DEMAHENELNSE L Ebhs, £, HSPIXEA bV ALAOER, Iz iFEREIRE
(Guttman &, 1980), BB IREE (Sheikh-Hamad &, 1994), 3 & UF7 4 L A& (Michel 5,
1994) 7 EOELFER B L UEWFEHIA PV R >TOHEER h 3, #hwz, HSP 25/
LThREFHA DEREEZHET 5103, ChOoDBERNEKRS T 708 2327 LOBEFRIZDOWT
LRRET T AMLELRD D,

ECi 3

KFEET I CHizD, VIAY Y70y MEOJIEHE % B it iLRERIREHEAGIABERE &
5N MBIGBIT I ES e LET, 351, BIAEIHAEVMIT MEE2IIUHYFEHEH
FAEREIEIE O RFRE, A FHEEHERICGES BILHLDT E T, 72, T THADAFIZT
WHEOREEWE A\ERFERRBES OBGRES L UFHIBHERICE BILRLA T E T,
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