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Sy FERNEBECBT A FrY vFF—+F
FREA] (¥ =RA 71 v) OIS HFEIRIR

SRAZELFNBIFHME (EE  ERERHIRD)
moN & 2

5o ' RBNEBEEFAYHCTF oy vE >+ — EHEH (tyrosine kinase inhibitor) TH B ¥ = A F { v
(genistein) OIEMERICIHEIZ R Uiz, Mk BN 5o P 5HM LEW 5o VT NBR2BEL, Y= A5 VEBEET
AEEEEETHIREL, £5 LW ERREO 2HEHT TUTORN 2T - o, EREEOBIH/MER (775 7 +/NB) OF
HEZEREMN 57102 (X£SD) BHTH oD HL, F=AFA4 VEEROC IS 7 VNGO RH4ER BT 1471203
(X+SD) HEEBILEN -T2, EHLKBHETBEHRD T 7 VIMNEDA v & —v 4 %2 (interleukin-2, ILD2) BL A v & —
el Fv2VvesSE— ~<—x—4§ (interleukin-2 receptor B chain, IL-2R 8 §4) ©® mRNA ZBE% WiE PCR (reverse
transcription, RT-PCR) v 7wy b N TV H L K- g VERZHAOCTHRLILEZA, FaxF4 vEERIIERRE
WHARTHLMTER oo, RICHRERFELFHTKBERTHEDO 7 » F DML AVTY v SREAERS LIV
MpREE R (7 v A MEHERER, YCr release assay) ZJifT L& 25, ¥ =274 vEBERIIERBRICEXCHIRESE
EREBREN s, o) vRRESER FEFO IL-2 EREAEY ELISABERYBAWCHEELLE LA, =271 v
SR EEEBCHENRNTEDOEEENEEIEN 7. BV VARBEAEEMID IL-2 3L IL-2R B 40 mRNA &
HE® RT-PCRYVFvFay VEXHWTHELEZA, F=AF 1 vEEBIIERERZLEXTHSMZE,L . UE
Io, 22714 VBB EREO S v P OMIREREELIIE TS L L DCERERRISORRELEFRICELEER®D L4

Bbnkich, FryvEr—EHEHOGEFFIAOCHOTERIVRI .

Key words small bowel transplantation,
immunosuppression

rejection, tyrosine kinase inhibitor, genistein,

BRBECSTAERREOEETVS 722K Y v A
(Cyclosporin A, CsA)" % FK506™ DBz & h R ES
L, RRE LIRBEORSBEALEETHS . ) pi
T, FBECOMBE, BBMER ST NTHEENEZ D
L, IVBRGRETRALETHEY. BFOREINHA
EENIMEOERRLEFRYETHZ L0 5, BB
PR LA LOEFOHBIIIROTHASRARDS. B
ETR—2OEFOBRSEYEL LEFA*BEI €80T
BHEHATAIEN BV EIR TR, 23 LFTh
BRI REIE LN T, BRZEROHEE Y K&
Thak b, BEEGH, BHEEEE»beEEELTLE
SEAENDENLTHBY. ZORDEEORENHFODHR
BRLD L5 H LW REMEORENLETHD.

—7%, FryvdF—EOEEERRIRCHIR T Fr v v
F - —EIHEHT, BOBELHIHTELM ZERREIRT
WHR, IHKHRABC X A THROEEIC X » THIRRA

PR THELILR 1 BRA, PR THEILABEZE

DFry ) VBEVAARREZ LR TR, Zhb s
By vEF—LEEFHTHHIRAZ EAELRK ER T
Y ¥ =54 v (5, 7-dihydroxy-3-(4-hydroxyphenyl)-4H-
1-benzopyran-4-one; 4',5,7-trihydroxyisoflavone] IRIEE I X
DEEZhDZAV75RVIEBTAHET, ATP TN L TH
@& s e v ver— YR RERNCEET Y. HEAk
PHWEERIEEWTTHRERLY 7 % — (T cell receptor,
TCR) #HlB+5 L Frv v — & pb6™* DIEMH{L L CDS,
TCREGRDF v v v ) VBEDR A LR DS, ¥=AF A VTR
BTszlclbzhboy vBbAMEIEhD L L bR A v
£ —nmA %2 (interleukin 2, IL-2) ®° IL-2R ORBIET T
BLERBREINRTHARY?, LA TFryvFr— £l
EH L RERHFE LTCOYRVT PR TEDL LD EEL
bhdd, BYrHVERRATRRELOHRICH T 58
Al ERTnigy . TZTHEZDF =y v F— LEEH O
—DOTHHT=ATA VOREAFIDRE S v F ORAPMER

Abbreviations : Con A, concanavalin A ; DMSO, dimethyl sulfoxide; DTT, dithiothreitol; E/T, effector to
target cell ratio; FCS, fetal calf serum; G3PDH, glyceraldehyde-3-phosphate dehydrogenase; IL, interleukin ;
2-ME, 2-mercaptoethanol; MHC, major histocompatibility complex; RT, reverse transcription; TCR, T cell

receptor
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1. REREFILOMER

A 200~250g DEEY BN F v b (RT1Y) BB Wiz &ED
He¥: LEW 5 » + (RT1) % Fo— (donor) & L, RI&{EDMENE
LEW Sy b2 V=V L (recipient) & LCTHWR., S b
RFEMAUBFMAEL VIERE LR 7 F UKD EEE L.
REHIBEERT b = & v 2B (40ug/Kg) Liztic, =¥ p A0
v & — b (pentobarbital) DEKERE S (40mg/Kg) W TH -
o, ERBEFNIFMABEEET T k.

1. FF—FF

2RI L D Scm TP OMBAIA SEBRE L H 5cm 1
DAL F TONBEBIEA & UTHE L. BEFDOBIIRE
RRBIRE 7 IRHEEIRE L, BIRESFIRE LCFM
BT L. FBEAIEHERK 10ml © 4C ~sty v
MAEBGHAKCTHER L. i LicBEA Ly Y=y o
BETEHET AT ABAEKNCTHEE L.

2. Lve= v b EH

Zhong LY DFIRICHE U RIAR/NBBIE L IET Lic. BiE
FOBRETHLKERE VY =} OFBIRSEHTFH O
BRABRCHAYAE L, BEAFOBRECSIIMREL L
=v b OEBIRT IO TABRICHAYE Lic. BEBETOD
i3 LOMPEINTRIE, Ththv v =y F OB
ALBE: Lic, FHvv Yoy NCRERSELLHES A
HE TE7 4% F v (cefoxitin) 40mg/Ke/A% 6 BREEL
.

I. =8 B

FEERBLLITO 3Bz,

L. ¥=A7 4 v#E5EF (genistein group) (n=13)

Fr—2 BN TLrovv=v I3 LEW 0RZ/IEBHE
(allogeneic small bowel transplantation) ##ifF L7z, Vo=
VICRBHEFER BRI Y = 2 F 4 ~ (Research
Biochemicals Incorporated, Natick, MA, USA) 20mg/Kg %
A F VAR F > F (dimethyl sulfoxide, DMSO) i #° = & 5 4
v 5mg/DMSO 0.2m! OEECHMB L THEENRELE. 5
CHREE LFAPLE THAETO 7T BEO™M, Y=251 v
20mg/Kg *H# A BEHEAES Lk,

2. EFRFEEE (non-treatment group) (n=8)

Fo—28 BN Troe=v 5 LEW O0R R/ PNEBE Y E
7. vy =y IIBHEFM 6 BEATC DMSO Iml/Kg % i
FER G Lic. ELICMEE 1RE»LETREETOT HE
DfE], DMSO 1ml/Kg % & B EkERE S L.

3. =V} m—/LRE (control group) (n=8)

Fr—tvve=v it dbiz LEW ORRINEBHE
(syngeneic small bowel transplantation) ##f7. v~ e=v
WX 6 BERIRTIC DMSO 1ml/Kg % [ ME 5 Lic. X
HIMBE LRALLETHAETO 7 BMOM, DMSO
Iml/Kg %3 B ERENEE L.

. $EROHE

WELEIECHEETS » 2 HEBREL, WHCELLM
MUR SR IEHEIERA & Lic, BEEEDT » ML pIiE
TREEAY P A& — A OFRERE ST L5 REME O Bim
ZXNBHIEIRI., Fhbr AT VEBEBRDS » MTER

BREOUBOLBIE T A BIC ST BBE XS, fiolom
VAR TERAE I BT X . BRI DRSS &
M RETE S RIS B MNE A R L, HE BBIC T
TRHE L. EEPOEROBEILTO L 5 S\ LY,
V= FORERDNECHEDOKELZDRVWLD, FL—F
L NBREQOBRE OB & MO IE~DB% LR 5
LEbic, BEOMBALORERIZT A+~ v 2 MEOHE
ZREDDHLD. Z U~ F 20N REORENE YRS S
LEHK, BEEEBE~ORENMROBEYRED DD, &
v — ¥ 3 (severe rejection) i3/ MEMEEAEIEICHE S & & Lic
BELYHRL, ¥ mdofmerR, (LIEkERAs
froTusBd DL L.

N. UUNERSERHR

1. KRIGHEAE (responder cell) DiFik

WHETHEDREHO LY = v b RBMIE X @110 Heh
CEEEZHEH L, 2=V v 200U/ml ¥ vayy 10ug/ml
MLz 4C RPMI-1640 ¥ (Gibco, Gran Island, NY,
USA) FCE v+ y MTTHRIES L, AL 6.5mm o
GRATVVAR Y ¥ o (REBIERFT, KR THE LY. W8
L7 HifRiFE sy, 0.83% HL7 v e = AKBHKE 0.1T™ +
Y ABER (pHT65) % 9% | TEA L 4C EEEEHR
(hypotonic buffer) T 2 [E¥HE LirMmE 4 ks L, 10% 3
B L4 IRME (heat-inactivated fetal calf serum, FCS)
(Gibeo) BE U 5X10™°M 2-2 4 h 7 b= X / — b (2-mercap-
toethanol, 2-ME) (F1)t, KER) % hn RPMI-1640 ¥ Kufa % 12l
B, ThEGMRE LTHER L. MREERIZ 200xg
T 5 AFEOE, EXEIRL, 10% FCS, 5X10-M 2-ME fn
RPMI-1640 # TV v ERORKEEH 3X10°ME/ml Lics &
SITFERE L.

2. FREHERE (stimulator cell) D FF%k

EALEREYE BN 5 v b (200~240g) 2 BEHEIE X 4 1o 610 B0
PRHL, ICHREARZEE A » v 2 TRE L5k, £E
RER TR LRmBERyEEL, 10% FCS, 5X10-M 2-ME fn
RPMI-1640 Il s B H I, Vv RO BRKEER
2x10°f@/ml &72% & 5 ICAIRIR R A% L. = O
BRI 2000rad DRBEETVRIBERE LTHEA L.

3. RUGHERR & FIBAR OB A EE

FUGARIE (3x10° f@/ml) 10ml & H¥mpig (2% 10° f@/ml)
10ml % &4~ 5 2 = (Falcon, Becton Dickinson, Lincoln
Park, NJ, USA) TR &35 (37C, 5% COy) L7cks%
il L3 hE ThFh RNA #iH & ELISA wwfiEL, 5 A/
BEEL-EHERRY 7 2 2 WHRER O EBIMAL (effector cell)
ELUTHERLE.

4 . ERHIEA (target cell) D%

BERMlE LT= w3 Y v A (concanavalin A, Con A)
(FONE) CHEL LV v o8Bk (blast) R L1z, EAEHEM
BN F v I (200~240g) #4B44IE X @ Bc e e L, W
BMELAFOFETHREER Y RE LA, BL, 10%
FCS, 5x107°M 2-ME, 10ug/ml Con A jin RPMI-1640 ¥ CTH&
WD 2X10°MB/ml &705 X 5 AR B 2 I Lz, &
DORIFIRER R 7 5 2 2T 3 BRIEE (37C, 5%C0O,) Lizd
OERERMRE LCER L. '

V. MREEMRER (7 0 AR E, “Cr release assay)

1. ERUMIRE (target cell) DEE(H




v MNEBHC BT B = AT 4 v OERITES R 721

Con A F#T T 3 HFEIEEE L-E#ifa% 200X g T 5 4/
EOH, EAEIRL, 10% FCS i1 RPMI-1640 %= T
5x10°M8/0.2ml & 725 X 5 W HIRIBER L FR Liz. Z O
R 0.2ml 12 50uCi @ Na'CrO, (50ul) (B5—4{k2T#¥, ®
) REMML, 37C,5%CO, FTT& &5 hiFE I 20454 /A
vELNR—v gLz, A vELR—v v, 10% FCS i
RPMI-1640 T2 E¥E# L, 7 = 2 ERENMR O BRE L
2x10°M@/ml &7ch & 5 iR L {FR Liz.

2 . VEBYHIRN (effector cell) DFF%EE

5 AERARE L RISMY 200X g T 5 4ME 0%, i
BmAE L, 10% FCS jn RPMI-1640 ¥z T 1x10" f@/ml &
B X5 WRBEREER L, ThEFBRMRKE L.

3. Envfifa & DR S5 E

96X U7 I — I (Nunc, Roskilde, Denmark) ® 22D ¥ =
N (well) VEBIHERS (1 X107 @/ml) % 2004 ¥>Ah, 10%
FCS pn RPMI-1640 & AT A FRBINE 2 7 = L$0fF
BL, &Y VHOKEY 1000 WHE L. &Y = LICER
AR 2X10°{8/ml) % 100ul o8N LLE% 200u & Liz.
LEAFC X D EMMRC ST S EBMAR DK (effector to
target cell ratio, E/T cell ratio) 'X 50, 25, 25/2, 25/4, 25/8,
25/16 D 6 B¥FED 2 {EH{FRIIE 1B . BARER (spontaneous
release) WIXEEIHIRR D 3> 1 10% FCS pn RPMI-1640 % %
100pl 2 Ak, SHICENHK 2X10°E/ml) % 100 >
HEIML b D% 3y = LER Lic. 7B KEM (maximum
release) WALEBIMIfE ORb DT 1 KIFEA & v EHEH
(nonionic detergent, IGEPAL CAB30) (SIGMA, St. Luis,
MO, USA) K¥&E® % 100 F2oAh, SHLKEHHEK
@x10°E/ml) % 100l FOHM Lz b D% 3 ¥ = AVER L1z
D7V — 1% 3TC,5%CO, TTLRMA vF_ - 3L
7o, 1000xg THHREEROL, &9 2405 EEY 100u 3
DORERL, "Cr HHER A -t A H v —vuFL—v g
VA v E— ARCS01 (7, ) WCHIE L. FTEDH
BRI HESEERMTCr & (% specific *'Cr release) % & H,
L, ThiilaEEns L.

KRR EE M (%)
#Cr FWE (cpm)—*'Cr B R EREE (cpm)

= 00
TCr BAHEEE (cpm)—"Cr B ZERERE (cpm)

EREFERORREHME L BAREMEL 3 Y = L OFHEL
AL, EUECIEFRASR2 Y L OFHELERL
7.

TR bR VARESER - MEEERRCIERRED
Ly v Sy PRIETOERLE. Thbb, £HKO
W 3ETORIFT L, METEMNEBERTICILZ O PSEY B
WTIT ot

VI. ELISA

YV v NBREESRISHMBROERK O IL2 BEY
ELISA &y P2 AVCHIE L. Vv BRIEA S H AR %
DREFEEE 200xg TS HMBOE, EBEREERL, 2oL
o IL-2 EHE% IL-2 ELISA # » + (Endogen, Cambrid-
ge, MA, USA) *FAWTH VY F1 v FERTHE L. ¥
IL-2 fitd (BMAL—BHB) Ta—F 4 V27 3RABR SV —
MR (R EER) % 50u Foniik. Fhavie—n
& LT 10% FCS, 5x10™M 2-ME jn RPMI-1640 %%/ L

o, EHEBREBEBRYIERT 201, 3BEORBE (170pg/
ml, 34pg/ml, Opg/ml) D IL-2 BEHEAEHE R VERL L, Bath & AR
50ul Ty = ML I, TDF V— bE 3TC T 2R
YELN-v g VI, EREEKRTIERS L, BRES
2RBBBEREE Y = M 1000 FoM%, BE 37C T 16
A vEa—v v, 7Fr— b 2 U%EERT 5 Bk
Lk, RAEHEEYEY = 2 1004 Foz, BETHEC
OSHEHRE L. RIGBEEY v = 11 100u F2on%,
450nm & 550nm D 2 W ETHHIEE (OD) *HE L.
450nm OB IE (ODwo) # 5 550nm DWEIEEE (ODs) 25| X &
U72fE (ODgso~ODswo) #RPMEE LTHEA L. U v REKES
BEORISHIE LTV BRI ERBEO LYY=V
SETONLEEM L. Tibb, FHICOWT 3ETOMHT
L, M ¥NEEERECIZZORBEY HVTiT- 1.

VI. ¥#:E (reverse transcription, RT)-PCR H#. 70y

NAFTVHEALE~2 5

1. & RNA o
_RNA ofiizizf v #v (ISOGEN) (= y Ry o—v, &
W) 2AWTT -7, )y ARBAERASEEORERY
200X g T 5 HME O, MgELERL, Imlo1 Y 5 vic
ERLEE, MBIers, | SHMERTHELE. seek
Jb & (chloroform) % 0.2ml Fingk, ##, BB I 3 HHRE
L, 4C, 12000x g TI54 &0 Lz, EEXERERL, 0.5ml ©
AV Fr =73~ (isopropanol) %, —20C T 1 B
BB, 4C, 12000xg TLOHREDL L. EEERELE
#%, Iml D75% ==& ) —/ (ethanol) Nk, MHEKE, 4C,
7500xg THEHREEOL, BULBYRE LIOSHRESEL
7otk WERFEACHEMLUI. & RNA © 260nm 2 iF 5 %3¢
¥ (ODw) 2WE L, 10D % 40pg/ml & LT RNA BE%5HE
Uiz, BB 5D RNA O, 2%, Eb
CIRELTHEIL, Iml @4 V7Y AC) R AR KRE D FA
F—HrsABBEBL, RECSFIVF— TR, BEIL
®, HEAREAROBRIETT .

2. 754 <— (primer) 8LV 7 — 7 (probe) 4+ Y =%
7 L&+ (oligonucleotide) D{ERL

055D T » b IL-2 BEF cDNA® 2 i RIIC HIE 2
PCR 754 v~ —-¢ LT vATSIT4<=— (B7—88): 5-TC-
AACAGCGCACCCACTTCAAGS &7 vFw v AT S A
< — (447—469): 5-GTTGAGATGATGCTTTGACAGA-3, ¥
SO0 7 e —-74 LT 5-GGAAGACGCTGGAAATTTCATC-
AGC-3 (314—338) # 5 » I IL-2 B+ cDNA DEENT| X
DPRE L. 560MBHESTD S » + IL-2R B 84EEF cDNAY » 45
RENTHEIRT A PCR 79/ v —, LTV AT T A < —
(852—871): 5-ATGCCTTCTACTGGTCCTCG-3 &7 v+
VAT 54 < — (1390—1409): 5-GAGAAGAGCAGCAGGT-
CATC-3, 88XV 7w -7 & LT 5-AATCTCCCCTCCCA-
CCTCTGCTCTTCTC-3' (1322—13468) #F » b IL-2R B g%
{ZF cDNA OFEEFEFI L hRE L. FBU4EESDT » |
TVEATAFE F -3 -9 v KEEESE (glyceraldehyde-
3-phosphate-dehydrogenase, G3PDH) E{zF cDNA" & 421
IZHEIETS PCR 734 v—¢ LT VvATS < —
(35~57): 5-TGAAGGTCGGTGTCAACGGATTT-3 &7 v+
VAT FA = — (995—1016): 5-ATGTAGGCCATGAGGT-
CCACCA-3, 8LV 7 r—7%L 1T 5-ATCCATGACAAC-
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TTTGGCATCGTGG-3' (514—538) # 5 » + G3PDH @®ET*
cDNA DIFE#RF| X h ks L. 7 = — 7 DNA 10pmol 123 L
[r-*P] ATP (Amersham, Greenwhich, CT, USA) 10xCi, # U
RZVEF V¥ F —LEEW [50mM Tris-HCl (pH7.6), 10mM
Bibk=Zx>va MgCh), 5mM %4+ b L A4 } — L
(dithiothreitol, DTT), 10mM A X % ¥ v (spermidine-HCI),
ImM EDTA] 10 BEfr T4 &7 —+ (FYE) 3 L OWBEEHEKY
Iz 2H 6ml &L, 3TCCAYPMA vFa—=v v L5 kK
WERBEE LI, ATV A — s VI,

3. ¥iRE RT) &S

& RNA v dpug 24+ ) = (dT) 75 4 = — [oligo
(dT) 16 primer] (Perkin Elmer, Branchburg, New Jersey,
USA) lug # N2 KK TEE 33ml & L, 68C, 15 4-fin&
#®, KheTR&®B L. ZThit RT EIERE® [50mM
Tris-HCI (pH8.3), 75mM (b ¥ v & (KCD, 3mM #a{b~ 7 %
v v A (MgCh), 10mM DTT], ¥#F v VKRR 27 L5 FES
¥ (dATP, dCTP, dGTP, dTTP % 0.5mM), RNA 4 fEEssRIE
2 A F (ribonuclease inhibitor, RNasin) (Promega Biotec,
Madison, W1, USA) 2 Bf7, Wis EREE (Moloney murine
leukemia virus reverse transcriptase, M-MLV RT) (Gibco)
200 BT L OB EAR L N2 28 50l & L, 42°CC 1 B
AvF -2 L cDNA 28 L. EHIIECITS
SHEMB LI, KPR TAS L, &40 cDNA B 504
X RNA dpg O ENTC LD TH B 7w, RNA lug b4
BiEdhic cDNA B YT 2B K EIT 1250 L7ns. £k
RNA 107'sg, 107%ug, 107ug IC#3X4T % cDNA BREIZTHE
#125X107"l, 12510720, 125X 107 1k 35 . Z 7
® cDNA JFH D 4 BFE10fSHBRTI (R¥E, 1055, 10
FRE, IC0EHFRK) 2ERL, ThEh 1250 F>%
PCR RIGWEALT, BBET5 mRNA OEE{LE T -7,
¥ 72 IL-2 mRNA B8 L0V IL-2R 8 i mRNA EHEDEE(LI
BiL, G3PDH 2= v b r— & LTHEHE L.

4. PCR )&

£ 4« ® cDNA B¥ 1254 & PCR RIGEE K [10mM

100

w1

o
1

*

Graft survival rate (%)

6 9 12 15 18 21

Postoperative days

Fig.1. Graft survival days after the operation until the
appearance of the rejection. Rejection was clinically
defined as the appearance of a abdominal palpable mass,
and always confirmed by histological examination. The
solid polygronal line shows the graft survival days of
genistein group (n=10) and  the broken polygronal line
shows the graft survival days of non-treatment group
(n=8). *P<0.001 by generalized Wilcoxon.

Tris-HCI (pH8.3), 50mM #{k» vV v &, 1.5mM L= s %
v &, 001% €75 (SIGMA), F4+> ) ER 27 Lt + F|E
B (dATP, dCTP, dGTP, dTTP £ 250uM)], £ v A% L o8
TVFEVAT T4 <% —%K 50pmol, Tag DNA HV 25—
(Perkin Elmer) 1 {3 X CRERBERE N2 £ 5 20u i Fk
Lic. Zhic 20ul D3 RF 04410 (SIGMA) »EE X%,
Y=<y 4 77— (PCT00) (7T 2AF » 7, f8M) T PCR K
®fTofc. BERE 94C, 1| HH, 7=—V v 2% 58C, 1 4
0%, DNA OfE%R 12C, 2 5HEL, Zhx 141 271 L
L2341 7 A HEFT Lictk, BERE 94°C, 1 0, 7=—1
v 7% 58C, 2 4R, DNA ofE% 72°C, 5 SRBITI Bz 2+
A 7N T 1.

5. H#8i8 DNA ¥rh OH

PCR RIG# D DNA BHICHMBEAEK 80ul & 7 = r k4
150u %Nz e Lictk, B PCR RIGHEH A HER Lz,
DB 10pl © SMEREEF + U v & (pH5.2) £ 99% = & —
Nz 300ul HML, —80C T304 MME L%, 4T,
15000x g T204®&0 L, DNA »yX€7. =D DNA %
8096 =2 7 — V- THHHE, TR L, BEMK [0.06% 7
B %7z /—/L7— (bromophenol blue), 0.06% Fv 1 v v
7 7 = (xylene cyanol), 6.7% 27V & = — L (glycerol) &1
b U A-EDTA (TE) %% (10mM Tris-HCl, ImM EDTA,
pH8.0)] 9ul ©¥& & Lic. &£ BHT 0.5ug/ml DE({b=5 2w 4
(ethidium bromide) % &L:IkBHEEW (40mM Tris, 20mM Bk
B> bV v a, ImM EDTA, pH8.0; TAE) b T, € BF
100V 2T, 1.5% 7 # m — & #* ) (agarose gel) L TEK
Baflol. REBBROSVIZEMERH T EERE YT -1
B®, v VEPIE LT DNA OBEE2{T-7. Fibb, &
B THO S AR T A H VERK (0.5M KEE{LF kU w4,
LSM F{tF P Vv a) hT305 RS L DNA 2R I
B, R M b LV v A, 05M Tris-HCl, pH7.2)
DISHEOIRE A 2 [F#E D L7z, DNA 13 20X SCC # BT
FrpbrAevrv71vv7 4 & — (Hybond-N-+nylon
membrane, Amersham) WCIEE L. BEHDO 7 4 L &2 —1210
SHEENREBH LT DNA D7 4 L2 —~DETEHREL L
DELTL. 74NV E=%FEy KNS TV EFL L~ g v,
7 7 — (Rapid hybridization buffer, Amersham) ##§#- L7z~
ATV RNy Z (2AEALF, HR) FICAR, 42C DIEEKIE
HTBHMT LAt TV AL €= g v TFat. TOH,
P CEBLICY B~ N BRBES Ipmol/ml 7D kS KC
NAT YRy ZHANEE L, L2TOERKYENT 21 7
VEAE~Y g VETok., "M TVELE— 3 VEDT 4
R —%42TC D 2XSSC, 0.1% SDS ¥ T154[ 2 EgeH: Lic
B, "M A RA=CTFFAF - (BEL7 4 14, TR 2BV
T, PCR g DNA Mi IR S Lie 7 = — RO BEHE

Table 1. Graft survival days

No. of Graft survival days
Group rats used Range X +SD
Non-treatment 8 5~ 7 5.7%0.2
Genistein 10 13~17 14,7+0.3
Control 5 >21 - >21

*P<0.001 by generarized Wilcoxson
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Fig. 2. Histopathology of the allografts on postoperative day
Tth. A. Allograft view of the non-treatment group.
Small bowel is showing necrosis and severe distortion of
the mucosa, and mononuclear cells infiitrate within the
lamina propria (rejectional grade 3). B. Allograft view of
the genistein group. Small bowel is normal with mild
mononuclear cells infiltrating to the mucosa (rejectional
grade 0). (HE stain. X250)

HrRE L.

VI $Eteenvdst

FHMET XESD B - TEb L, BENMEA OEMHE TO
EZABOUBRERIZ—MILY 4 2+ 2 2V v (generalized
Wilcoxon) #E% FV:, 47 B B OHEfEOEES ELISA ©
WERRS JUHRY'Cr KHEBOBRERIIY VT + 1 v
b = — (Mann-Whitney) 8% B\ TITV, EHRE 5 %k
BFECHEESD L L.

B "

1. BHEFEERE

SETRRREE (n=8) 1120, BHEFIHK T A 8 % TIIERHSRER
Sh, TOFHLEFHENT 57202 BTHoTe. —F, ¥'=A
FTAVERSELY) v RESEELTH DRMET B B
BT St SHIRER < 1068\ C, 44120 B ¥ Tl
BHERINT, >b5FIRMEI4E B ¥ CIHEBARR I LR
Mot TOFYEERNIT 147203 ATHD, EHRERC
HARTHER (0<0.00]) bt (EL1, K1) ARBER
fiofez v b v = VBHILH] (n=5), Btk 3 BHEL LOBE
175 bIEfIzAD bhish -7, BiEH 7 B B OfkkrmE
MORBER, ERERTIZEM (n=8), v — F 3 (severe
rejection) DFEEDIEMABD bhtc (K 2A) DT L, ¥ ==
TAVEERZ IR 267 v — F 0 (K 2B) THEEOIKE
RDT, O 1Hb I v—F 1 OBEDEHRYREDDDOHRT
Hote (F 2).

1. ULrNEEAEE, MREEERR

1. MREEEYE (7 = 2 FERR)

M EEE ISR Cr B (%specific “Cr release) &
LTHEb Lk, Biediis Lahatiiis s 7 oftlne - o
RY¥Cr B ER 7= v b L, BUMCENRIRC R 2 (FEME
Md Lt (effector to target cell ratio, E/T cell ratio) # 7= » +
T5E, FERWL DRITERNIREDEREAZED bht (K
3)., ToZtkh, {FERBMIC BT DERN VCr il B0

Table 2. Rejectional grades of allografts at postoperati-
ve day Tth

No. of rats with

Group rgg'&):ed rejectional grade
01 2 3

Non-treatment 8 0 0 0 8 ]*

Genistein 3 2 1 0 0

*P<0.001 by Mann-Whitney

Table 3. Cytotoxic T lymphocytes (CTL)-mediated
cytotoxicity assay

No. of . % specific *Cr
Group rats used E/T ratio release (X 4=SD}
Non-treatment 3 50 33£2.0 ] N
Genistin 3 50 15+2.5

Control 3 50 37+3.0

E/T ratio, effector to target cell ratio.
*P<0.001 by generarized Wilcoxson
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FERHNERERER, BT 5 (FBRIR O 2t 50 (B/
T ratio=50) DERX DWW TfTotz. a v b r— A BOKERY
ICr W& (E/T ratio=50) 23 37+3.0%, EIGEBDFh A
3312.0% THoNDIEHRL, F=ATA VESEOERY
ACr & (BE/T ratio=50) 11 15+£2.5% CH b, o 2 Bzt
NTHEIED -7 (p<0.0001) G& 3).

2. VURHREEER EEFD IL-2 BE

EHRERE 0=3) OV v SRKEAEE LED L2 #E

504

w »
o o
1 L

N
?

% specific 3'Cr release

1 1 T
1.5625 3.125 6.25 12.5 25 50
Log, (E/T ratio)

Fig.3. CTL-mediated cytotoxicity of spleen cells isolated
from the recipient harvested at postoperative day T7th.
Spleen cells were isolated from non-treated (), genistein
treated (@) or control ((J) rat. *Cr release from Con-A
blast target cells from BN rat was assayed at E/T cell
ratios of 50: 1 to 25: 16. All assays were repeated at last
once and were performed three rats in each group, and
results are expressed as X £SD. *P<0.0001 by Mann-
Whitney.

40-

20+

I

0 =

IL-2 (pg/ml)

Non-treatment  Genistein Control

Fig. 4. Quantitative measurement of IL-2 production in
mixed culture spleen cells isolated from the recipient
harvested at postoperative day Tth using the ELISA kit.
Mixed lymphocyte reaction was performed for 48 hr with
BN rat spleen cells, and responder to stimulator cell ratio
was instituted at 3: 2. Measurement were repeated at
last once respectively and were performed three rats in
each group, and results are expressed as X +SD. *P
'<0.0001 by Mann-Whitney.

30+16pg/ml THotc. —F, F=27 4 VvEEBEDOFhIT
10+33pg/ml TH b, F=AFA vBEBRD R > PN ERER
WHRTHRIZBES -7 (p<0.0001) (R 4). = v be—ngL
TRz 10% FCS, 5X107°M 2-ME /i RPMI-1640 ¥ & RIGE i
RBELTTHD, Fhavie—AB0) v sE ks
oD IL-2 BE 3+5.1pg/ml & XD TEM[TH -7z,

3. ) VARBARERMIC IG5 IL-2, IL2R 8 4k L
G3PDH mRNA D33

U VBB AR AR OSSO IL-2, IL-2R 8 &%
£ T¥ G3PDH ®» mRNA OXEHLBET B0, £EBED
BB L DHHE LA RNA 25, #0 2 dT) F54 ~— %
WCHIRERIGIE X D fER L7z cDNA DB AT fER
L, PCR #fTL#z. 7H r— 2 ¥ LVEKKEIE, & PCRE
WERb=F 2y AR X DT LIcREER, IL2 23+ 57
F4<%—-7 — Tt IL-2 mRNA B3k D405 5 O $ig
DNA i pMERgHl X h, IL2R M5 754 = —
~_7 —Ti2 IL-2R B 4 mRNA HiskD560% &5 D #41§ DNA
Wi SRR E R, Fh GIPDHIEHTA 754 = —=
7 — Tk G3PDH mRNA 30984 #x D #41E DNA KR A
BRENCRE I (B 5). ThEFROHIE DNA M ok
EF RN e —_e B Fvomy g 7Y 5

M €1 C2Ca G Ge Ga Ri Re Fs
‘ B L2

|4 405bp

1021011 102101 1 102 101 1

Total BNA {(ng)

MGt Ce CaG1Go G R’rRz Ra
' | IL-2R B chain

< 5600p

10?1010 A 102 101 1 Total RNA (ng)

M Ci Cr Ca Gi Gz Gy Bt B2 Ra
‘ G3PDH

~<— 984bp

SR 0 0 10?10 4302 10 ¢ Total RNA (ng)

Fig.5. Agarose gel electrophoresis of each RT-PCR
product. Total RNA (4 xg) from the 48 hr mixed culture
responder cells, isolated from the recipient harvested at
postoperative day Tth, with stimulator cells of BN rat
spleen cells, was reverse transcribed in ¢cDNA and the
cDNA was diluted ranging from X10° tox1 and amplified
by 25 cycles of PCR. Total RNA extraction from the
control group responder cell (C,,), genistein .group respond-
er cell (Gis) or non-treatment responder cell (Ris). (bp,
base pair; M, DNA size marker)
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Y= a VIRIZ L D, 8518 DNA Wik O 2T -7c. FOR
3, mRNA Hi3R3418 DNA BiA3, 2R B—DA Y FELT
B Rt (R 6). —J7, Vv BRBAREMR,: SME R
72 RNA # B\, HEREERL RN TIC RT-PCR O—#D
BFERT ol & T AHHIE DNA Wi S hich 7. Ti
bbAETHRE & DNA WML, #if L RNA B
BEALKY /7 5 DNA L WIS hizd DT, mRNA &
DEFEZ L DA I cDNA ICEETH DL HHIh
5. B &7 DNA B, RS Lic7 = — OKEE
BERRETHZETERIL L. R 5 7 O 5R
RNA E*#7mry b L, fECHIE LCBHESRESY T2 o b
TAHE, MEBEBZREERBERC D E LS, TOEBOEE
12 PCR D% —4'y } BA—OHE, FRBEMTOZRVIZR
DohTRIE—ETHD, KEOBVWEEENRIh. i
BEFREOAH =V Fr—t Lic G3PDH ORBEECITL
ERBHTREALERD Db o7 (B 7). BRI
ik, F=A74 vESHER I CERBEROIMIE DNA &
L, TRENOBEEEEY = v b v — A BOKRMIEEME R
ELAMNnEE LTELL, EHRFY=AFA vREES
L OB D IL-2 3LV IL-2R B 840 mRNA RBE1T,

FhEhOENIHEIE DNA B B% 8+ 0 G3PDH O4ERH
g DNA TR B CHIELAEL LTHEb L. ZhicESn

Table 4. Detection of IL-2, IL-2 receptor B chain and
G3PDH mRNA expression by RT-PCR method from
mixed culture lymphocyte

Relative amount ratio of Relative amount

PCR product of mRNA

Responder cell

IL-2 IL-2R G3PDH IL-2 IL-2R

Non-treatment 20 82 0.36 55.5 228
Genistein 2 12 1.24 1.6 10

Ci G G G Gx Ga R Rz Rs L2

e W* o a0%bp

102 1071 102 101 1 102 10 1 Total RNA {(ug)}

Cu Cae
L iL~2R f chain
- 560bp

Total RNA (g}

01 TotalRNA (ig)

Fig. 6. Southern blot analysis of IL-2, IL-2 receptor B chain
and G3PDH mRNA RT-PCR products from serial dilutions
of the ¢cDNA reverse transcribed from the total RNA
which from the 48 hr mixed culture responder cells,
isolated from the recipient harvested at postoperative day
Tth, with stimulator cells of BN rat spleen cells. Total
RNA extraction from the control group responder cell
(Cis), genistein group responder cell (G,s) or non-treatment
responder cell (Ris). (bp, base pair)

104

1034

>
L

104 B

o
-
w

Log ,, [ Intensity of radioactivity (AU/mm?)]
7 :

104 C,
1034
102%‘
10
1 T T T
1 2 3 4

-Log;q [RNA (ug)]

Fig. 7. Radioactivity of PCR products from the 48 hr mixed
culture responder cells using the intensity of the hybridiza-
tion signals in Fig.6. The radioactivities of the PCR
products shown in Fig.6 were analyzed using a Fujix
Bioimage analyzer and described in arbitary units (AU) per
mm? The radioactivity was plotted against the concentra-
tion of total RNA as template. These figures show the
expression levels of the IL-2 (A), IL-2 receptor B8 chain (B)
and G3PDH (C) genes in the mixed culture responder cells
of control group {{]), genistein group (@) and non-treat-
ment group (O).
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Ci C2 C3 GI1 G2 G3 G G2 G3 R B2 R3

pro A < a0s0p
10504001008 g 3100 4001 W0 100 F  Toral RNAG)

C1 G2 €3 G1 G2 G3 G1G2 G3 R R2 Re

w«-ﬂ**

104 30% 5 10 10‘ 1 11} 1 184 e 1 Total RNA {;:g)

IL-2R

4 560bp

2 G3. GT G2 G'3 Rt R2 RS3
C1 £2 C3 .G1 G G3PDH

w..»“ww ~— 384hp

103 10 10 1 gy 10 108 1&* 100 08 10 Totdl RNA {ug)

Fig.8. Southern blot analysis of IL-2, IL-2 receptor 8 chain
and G3PDH mRNA RT-PCR products from serial dilutions
of the cDNA reverse transcribed from the total RNA
which from the grafted intestines. Total RNA (4 ug) from
the grafted intestines was reverse transcribed in cDNA
and the cDNA was diluted ranging fromx10* tox1 and
amplified by 25 cycles of PCR. Total RNA extraction from
the grafted intestine of control group harvested at
postoperative day Tth (Ci.s), genistein group harvested at
postoperative day 7th (G.s) and postoperative 14th (G'1s) or
non-treatment group harvested at postoperative day Tth
(Riz). (bp, base pair)

Table 5. Detection of IL-2 and IL-2 receptor B chain
mRNA expression by RT-PCR method from lymphoc-
yte of mixed culture

Tissue of  Relative amount of mRNA
examination

Grafted intestine

(POD) 1L-2 IL-2R
Non-treatment 7 300 2
Genistein 14 60 2
Genistein 7 1 1

POD, postoperative day

TV v RBEAREMEEO IL-2 35507 IL-2R 8 S0
mRNA ¥HER ¥ =274 vBER L ELERETHE LS
B, BREH TR =AT S vRERICENT35ED IL-2
mRNA #EHFEFE L TR D, T IL-2R B 44 mRNA &\ T
REBRETY = AT 1 VRSN T3EOBERELR
Bbhht (3K 4).

0. 5 bBHEANBHICETS IL-2, IL-2R 8 & &V

G3PDH mRNA ORE

L NEGR A EMAED IL-2, IL-2R 8 443 X 08 G3PDH o
mRNA DRERELHEETHHA LA, FRBRBOBETH
BRIVY=A71A vEEHOBHEIABBOBE/IMNER X ik
Hi L7z RNA 2s bIREERISIC X 0 ER Lic cDNA DEBRIEER
FIEIER L PCR BT L. 74 »r— A X VEKKEE,
% PCR E#2 B{b=FU 0 ARIC L b, ThFPhOBETF
EHTHT54~—_7 —THNE T2 DNA KR 2RI
BEINTWAZ LEBR Lz, ¥thPhORiE DNA B
iy e —_eEnldF vy ey bl 70 &4

)

=V a2 VIR L BB ET o, ¥ Z OFE mRNA Bk
18 DNA Wi izB—o v FE LT SIht (0 8). &l
hiz DNA BrHZ, RS Loy = —SOKEEE 2 RIS
BLLTERLLI. Y2274 vBERBIVERERED
IL-2 3 X0 IL-2R B 80> mRNA REBIZ, FAERDOERH
#iE DNA MiH & (= v b r— L BORIE DNA M- B TRE
Liz{B) %8~ D G3PDH D HyiEiE DNA WA & (= v
m—VEEOHIE DNA WA B THIE LiE) CHELREE L
TEblLl, ThESHWTBETEEORBE/EA D IL-2
F LU IL-2R B 4D mRNA REBEA ¥ =251 vigs
B (JEME grade 0) & #EVAEREE (JEME grade 3) THE Lic4
EBRRBETRY=AT71 vBEBKEXTI00/E 0 IL-2
mRNA 2BRFEH LT\ 23, IL-2R B 84 mRNA iIZo\Tii
MEDRABOMIZ 2EBEOELIBDOIRh T, Tk
EREEEET A EOBEINER &/ =254 vREBEBHE
HE (E# grade 2) OBHE/NERF® IL-2 3 X0 IL-2R 8 4D
FERTE) mRNA EHEZ K LcBE, BEUBEE S =251
VEEBETCINIEHRSEZ o TV A DD EDRBEIL S L — F 2
THh, BHETHBERRED IL-2 mRNA XBEED 545D 1
WEEE STz, —F IL-2R B #§ mRNA I 2>\ TIXEED
REEOMTEZRIR Db, -7c (E 5).

% =

FEBHER (7 = 257 }) OEH (rejection)® 1L THIBOH
HHE (7 = iR OBMLAMBEC L VB 2. FOR, &
BEied BLaiFRFEERBESHE (major histocompat-
ibility complex, MHC) & %. & b MHC X HLA TH %
B, 9 PTIXRT-1?P &Eh, BN S b ELEW 55 + T
2@ RT-1 2R 7es. Tiebb, BN 5y bhb LEW 5
FAD/NEBEL MHC OR 2 REABIE (allogenic small
bowel transplantation) &\x5 Z &iZ/e b, MR IEHE G A
BEIADY. SEOKBRTY, BERETERL6, /571
NIRRT BLAPRCHERE S h, TOPIBEF BRIT 57402
BEfEh-Tc, ERWET B BOREEBRENRANTL, 24
T/ V- F3IDHEEDHELEEL T, —F, F=AF(V
BREBOTFH IS 7 PAEFBRIL 147203 B &, EREHC
HRTHRBZEL, ¥=2A7 41 vINERRIGD I 2 L
BIER (allograft) DAE IR A EBCEESRDZ LB LM
Eilnotn.

HFRRGCEL, $¥7 7 MHC 5 Wi3HfIRERER
(antigen presenting cell, APC) I k » THEI NI 7 mifH A~
7F FE, ~vo—THIM (helper T cell, Th) »% TCR, CD3 &
BEEXNLTRBTHIENERETHD, Zhizk - TTHMK
PEEEER IL-2 Il D91 4 VAEELEIH, HERSE
YT #IM (cytotoxic T lymphocyte, CTL) 7z & REM(L I h
. EEEINMBEEESY THEEIZ t— 7 + Y v (perfor-
in)? 75 & ORI EME (cytolytic molecule) & Bk H L T ERHE
Fa (¥ —#R) 2 BET 5. THREEE~DE1IDOv 7>
TH5 TCR, CD3 HAeMGBE N LB X v THBER T, ¥
FTFryvEF-EREELINB. D% h pbg ), pbg M
DIEMILICHEE, ZAP-T0%° BEH{LEh%. ZhIC L D TR
NEVIFABEL LR L2 DEANEZ BT, S A rr AR
Y v A% FK506 (2 THIRAA > 7 F L EEBRORFICH B 5V
Y= a2 — 0V (calcineurin) WA THZ LIz X b, FiE(LTH




7 v MNBBEZRIT D = AT 1 v ORI R 727

BN E R F (nuclear factor of activated T cell, NF-
AT OFFHLEIAE T AP EEZIBR TS, H 4 78 AR
Yy v A% FK506 12U\ 3 e X THIRA DY 7+ U EER DA
FREETLIZ LR L DAEAGSRLRETH LS Z LR
TELHN, —F, THEAY 77V EERCBWCEE R
BHOTWAFrY VYFF—EDFERE Y =AF 1 iz Dk
ROMAERcECTEERNETAZ LI LY, ThbDHREME
FlEABOHBRAYEELETZENTEDZDOTIRAELLEELD
ha.

Mustelin 5%, BBEMBEELAVLEERRT, Y=2AF1 vV
N TCR-CD3 EHEUENSDY S FAEEORHDAT v 7 TH
% p59™, ph8* D Y VER{L (Fr v v+ —EOIERIL) ML
BT lickb, IL-2R ORBELTHROEMY M Tz &%
oz L., £ Atluru 5", RIBCEHERY BV s
BARIZFE T, THBEM(LDRIRB (costimulatory signal) &
LCEE CD28" % TCR & & HICHB L2840 THkE
ML L, Y2274 vEHETHZLICI D, Tl
TAHMREE Y E XV BEERANTTOESEAAH R
BEEBICIL-2 DEER IL-2R ORBEINE IR D L2
B Lz, EHIC Atluru b2, Zo CD28 & TCR » ¥
THZEWLD L2 DEER, 1270 AKY v ATH I
INsHDD, IL-2R OB A 7 =m AR Y v AT &
REWZ ERBESMC LI, Thbb, FoAFA4 VT THKE
FELOERECERCH LYT 7 e AR Y VAL IR HER
ERLTHHEERAYETL I LAELMC Ehic. APFET
b, VYRV ME N —ORENDERLITY votBkE A
REAREERRICEWC, L2 EHEAESERERICLENRT
FPo2ATA VERERTERCESHLOATEY, 0z ik
mRNA VL THH LR THo7. i IL-2R B RBEEIR
BEVSATIRIEE LT A, mRNA v-urcit IL-2 &
R, ¥Y=AF1 vEBSETIIEBRRBCETHSAE
<, BB L7z Atluru HORERIEASKTAHDOTHD, 5o b
PMEBEET NV EROCIEERRBCB O CIDOZ LB LA
CEREBOTERECEREYFOLDEELD. SHLSEDHE
BT v REAEBCEC MREERRTL, BIEEN
ERTyF =251 vEERTIR, FOMBREEEEIEEE
, =274 volkiEtiziRy, SEMkv<,T
i By AR EBRAC SO CRBICHE ST TE Z &N
T, Lhl, =254 Vi SROMBEEEE I ELE
Bolh~TtEuETv, REERREYFETE B
BTEDLVAADLINIEEMETH 7. NEBHEESHE,
BY =2 A5 A vOBRERHRIE LI b, ERFIGHHEE
LT B2 ExEZIE, SHEOKRESTETIREALY S
BROEAEARETELWLDLEXLS. B THEET
Y=A74 Vi 1B 20mg/kg DEIETHEEARE LR, ¥4
ROZEENBEF=AFAVOREEYZH I DHELLD,
BELBEL S HREE LB IO s PRAYETE 2D
TRV EEL DI DY, EERITILDTOEANLSEOE
SEBIVESMMORELT-7. 1 HOREENZIR LD
BVWETIRT v F DERREERDCTH, BEEOETRE
DEIFENEEZ L), ¥/ 1 H 20mg/kg DE% 8 HEL
BT e ed, Y=25 1 vORIERI Nz T, DMSO D
LEELLHVEIENE D, THR ] FOBRERERHE Lo
BB IFIZI RS+ b D Tid i h o .

IhETORBNREACIESELHRNLL, F=RAF
1 vMREE Y TV BERA N T TR OB E L2
HILMRERZEOHMHDHR LR TE B Z L2 LM IRT
WEDITER, ThbiZH T TLEEMRL LOERRT
B, BRIEHE VS BA»S TR Lt Sisn
HERS 2B B. #¥=25 4 vIZEIHEAREE® ® DNA ©
FAEA VY 25— ¥ (topoisomerase ) FHE/ER 7o & DFEIER
ETLHE, vV ANOWIRE S TIE OB 5 BB %
HERWY, BT, ¥F=XF4 VIiTEE (ATP) #HiHchh
N—ETA Y VADEBIRZ®Sre 75 I —DF v VI —
IR IEEF TR wied, D7 » 3 ) —DF Y
FF—LIERTHHEFERAOERRLABRECTFEHING. ¥
Y2 AT A D THELYETH 51z DMSO BT
BN BRI BRI EN IR\, ZOELEKCEET S
BEDORERELCS. LrL, MEEEGEERFLTY v
B LTd W BRNCIFRT»BEASHR IR, £
LTHEOL\VWERSECR S FEORRBEC & hRE L7

CBREASHERSh D bW, EFOREMEFOMIEL LTt

DICEERISENTEEC /e B DCIRIS W L ELX D, FORHO
—2DHkE LT Uckun 5® 138D TEEFEVHRE YT - T
Wa. b METBY vABREAMBO~ Y AEFARKEWT, B
Vv RSRICE RN CDIS I T 58 L Y= A5 1 vO&E
BHABEERL, chie oA kEbEdsr it hy=
ATFA VEBREIC R TED T RIFAHESDENRE XL
Bl ZOBHEO—DELT, L CDII HifE - =251
YREEEHOMTHREROLE.EY EFTW5. ZOREHE
I = AT 4 TR TIAFROEFERE o, BEmd
BELHFTOIETHRATHY, TH1 CDIY 5B Lih
BV vtk QMR AR REST Ao, =
274 VHEREMBRO CDIY ML Src 77 3V —DFn
VR F T AHEER Y SR EEL, EER R
ENRVPILCRERTTHHEBHRIPFTED & & D CHERIG
BLaER EREL TV A,

FoATA VXTI HENTH S L, MIRAAR DA E
AL, mREEAECZ L Lo, ERRIGEY ST 5
DI = ATAVEDL DR ERICEETABEIT, YR
A Lzl bicvbid 2, EECEIVERDRBR & W
HEMD, TIZWRBOTHLEBREND D, BHNRIEHREIG
MHEHRAFTMTHZ LI TEIh oo, ZORDERNTLE
DRI TRIF AR MHT 2EH 1, REHESGR LD
FHEELCHIPTY =271 VOBEKIGHA~DOTTRERE GH U b
hARETHAS. SED L 5 ICHEMERIGMEIRR Y BT 5
Bed, =AFA v CD3, CD4 % CD28 7¢ & O T Lo
Ve 7 g -t/ T Akl ORFEEGL VOB TRETS S
ERTENE, SORREFRIERRICMHSRYBETES B
DEFEXD. L, CDI {TAHBETHSD OKTI % CD4 1z
WTHHAEN 2L U, CD8 D 2%k 7 FVELERBEST A
CTLA4IE™ O EHERIGHEIZDRI{EL 23 h, #iIC
OKT3 iRBiice PMTICHZh RIFILBEENB LR TEHD, &
DIRZhbEF=ATA4 v EDREEVRREEERD 01, &
DR CTHEN A RENHSRIPECEL D EELD.

TR B &1 DRSS OBEL, HEERNTAE
BAOBFEICMA LA, ZOBROEBD A H =X AT
RIERMOBLHRE e d— IR LS Z EIXTEX RV, —
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RHCi, TCR S H—F VNV ORIBAA - T b BRI B &
BRIML TSRS ECES R WBELT > — (REE
) BBEIND, ORI T 7 aF 2 ) XAYDBHEAHR
BETHAH5LELDNTVA. ZOEZHEHESHE, TH
BREELORRBETA V2T — T HHELE Y =271
v EDREEAHBOERL, RRESEANDORER L5
ML TihsrdbntELS.

APRRTIZIDTBEmE (757 VMR Lo bk
% IL-2 8E0VIL-2R B 440 mRNA ZRBEES st Uiz,
THIGEMILIZIBE DA oA V5o } U — 21 X BIEHRK
IEDRBO PO BRERE > T B DM IL-2 # IL-2R TH
BIELY, 757 MBRAIKEFAZA5D mRNA OF
Bit, RRESEST 552 FMUOREIRE, Tieb bR
B AEMRIGORER*»RITEELET LB LDND.
mRNA RHE D HEHEF % RT-PCR Ex LT - 7oht, B
P BRI % BT mRNA OEE(LICE L+ eie
DWW FERBBONI-bDEELD. ThE TR OBHEESA
CEFTAYA P A4 VD mRNA REBEOLBER
RT-PCR &x LB E "R INTW B, TOEELD
FHERLHT LTI 0 BT WE. FOEBO—DE L
T, BEFFRIZAVEENA IR TWinZ £ TS
5. cDNA BEOBBAERABIIELIER LT PCR 27w, &
BB LA PCR D% A4 7 AKX BRELTCEWET A
mRNA DR E% M+ % J7 kO M T oV Tk Ninomiya
LY RRE LT AR, ZTOFEIEENFFMC+5M L > %
bDELELD, EROBEROBT, LPEOERMBEEHACTE
R D34 54 v mRNA ORBEYFETAZ LWL LD,
B L icfEE O RESEBENCRD Hh 58I, W
BIZRIEHRDOHEELEML, FOBOBERCHEITHZ LM
TERVHESLERELNET SdIE, ZhET RT-PCR
BEERAOCIRERRIhTELLDEEZS.

McDiarmid 5135 v FERNBEBHE T F LR BV RE
T, HEIRCBEAICET % IL-2 mRNA ORBEEY
RT-PCR % FIWCRIRBHEEF LOBERF OF L & &R
CHE LSS, BEKTBENS14E B TR I Bl
FOAREBREL T EREL TS, APFFRTLEEDHE
MERRLCOAERENEBIET H EOBMER O mRNA R
B2, ARBHES » MEERTHEOBEAOETRE H HEDT
B, AHOERTH 7. —F, HBREMCEfRLREDR
P2 274 vREBRTHR T BEOBEF O mRNA EHREIZR
RBIET » MR T BEOBEAOThLRERBETH Y,
ZORFEEIIERE L LXTHLMIREL, 20z &y =R
T4 VHRERRIGEMZ T\ 5 Z & OB IER I 7 b s
. L Le P OBBEK BT RS T2, BEFCRT S
IL-2 mRNA OZREBITHEHO D THHORE T BMICE
FERTHH, ERSEDIIIHERBER R ORBITED T
BEWLDTHHEHREIRTVS., hiT, & MFBEIET
HEEY T, HERBREL L FHERBMEFOM T IL-2 mRNA
REBCHLMEIRD LAY, TORHEBLEDTE L
HFEINTBD, Sv bEAVCINEBHEETVORKRELIZE
o TWa. £DOEHE LT, RT-PCRIZLZER(LOFED
B, L ESy FOREDEY, BBV, NERFFHECR
BT VoA ED THRE TH D &\ - BRI O
BORERLDTBZENTES. L, —BREIZIEHRDOSR

BwlELTHEOERLIZ LS IL2 OEAPBDCEETH
BLEBic, OV DB T—EETITD B NERR
A RATICEBIT 5 IL-2 mRNA OBRBAZH LR B EEL S
RTBY, AFROBRIZOELFCFETZLDOTIRAE
.

—75, BHEAWETS IL-2R 8§40 mRNA OFEBEIZ -
T, —BREIIEROIFER LI I WEELZ LR T
5. ZORHLE LT McDiarmid 513, T » MICRWTIZE L
DY v RERTH - THEB(LZhic ) VB &R IL-2R
BE#ERELTHEYH, O mRNA REENEMRE L IEHak -
EOMTRESERILAZ LI WERELTWS . AT
b, BECHEMHLRE LTV H2ERRERET HEOBER D
mRNA HEEIZ, ARBES » VMR THEOBEE O
LD HReReFNLOD, FOBEIR IL-2 BT 5 & B
HDTHD, McDiarmid b & FRDOERTH 7. Page H©
1259 D IL-2R a §5& B8HD cDNA D7 r—=v 7 DBER
T, WEHO V) v AERTIE SO mRNA ORBEIZADHLAS
HhoOD, afid mRNA OFERIZRDLNT, U v/ BRHAEM
{EERTHD T agiD mRNA ORBEAEZ B & & HiT BEED
mRNA OFEBITERTDLNBZEXHELMNMC L. T
Page HiX, ZDV v 3kiEM(LctES aHORH - SO R
B X, IL-2R @ IL-2 T8RN EE & k
D, MADHORERAMZ L v, IL2R A4 L I F G
FRavitr—LIRTHBERNTWS. BE#ITEHTI
IL-2 CH3T A REAENEL, et #8325 L THHTEE
T EETAY 2L LD, Vv ABRERLIC L% ai0RE
N IL-2R 2 Lcy A VEBC B TEE L REH O —ty
HoTWBEWAZLRELNTHHH, BB afdiTitlic
< B#EA IL-2 W X 2k ORI ECLEATHHZ LD
MCINTWA™ F, oz THIRREECBEOED TR
—BUCRET AV T THD, IL-2R ®orLicy F B
DABIZRIED BHEELDRS.

ZhbDZ L uBE 2T IL-2R B 40 mRNA FI &% S
LicDTHHH, BET A EOERBEA LIEEkRR & o
REORFBRRKELRZRZEDLhIhofz, Lnl, Fh
WX IR AR L SRIERRARBEAR L OMICIZ TR
BEK2EOHEZEDALELIT, BETHEDOY=AF 4
VIR ERORZBIEHN O IL-2R 8 #10 mRNA HEEITIEEE
FRBERFOETHEABEREL, 2O LY =AF1 2
TV VABROEMNLEIEETA & b2, IL-2R B $HOREET
EEXILTWBZ EDFRARHisnEEL B, ¥l BEITE
OMEARNAA T Sre 773V —FrvvdPF—HE0
P56 FEEEALTED, ¥0Frv v ) VEH{ERTHO v
FFNMEERYERELT IO TRAEVREELLRTWA T E
0%, MRY=AFA4 V2 BHEOEHLERLEAELY D
DEELD.

APFRTILY = A7 1 vAIREARELZIH T L L b
BB ST AERRIGEHETA L%, BRRT v DB
BHEEFTAYEWCERTAE LI, Fryver—HlE
FOREMHF~OICHEOTEELBEOMNCTHZ LA TE
7. L LEBERIGAY TRCE WSS, 286Ky 1LTtLeT
PERRLFATIREEGERED Y = 27 1 VHHAOFR
DEBORLEELFEETHY, TORAREBTHHLEL
5.
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5y FPRRIBBETFAEAWTF Y v — LIHEA
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2. BHETABD 57 MNED IL-2 8 L0 IL-2R B 40
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B S Ed » T,
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BB I UMREEERR (27 = 2 EHERR) T, Y=271 v
B EFITEREMC ST EREEEEN BB B, -7, &
fo, Vv RBREAEBELEROIL2EBEHEERR, Y=R2F4
VSR CIIEERBCHEXTHERCE -, EHIY vo3
BB SEEMIEO IL-2 L0V IL-2R 8 840 mRNA REED
¥, Fo2ATA VREBRTCRERBRECERTHLACE
J SR il

PBEX b, =271 N NBEBEKED S » + Offifakk i
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TEBEBNERD, FryvEF—LHEROREAFIFA~
DISAOREERENR I NI,

#

# &
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B ARHECHEICE CRE e LET. 8T, ARIRR
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Abstract

The present study investigated the prevention effect of genistein, one of the tyrosine kinase specific inhibitors, on the
rejection from rat allogeneic small bowel transplantation (BN—LEW). Two groups were used for this study. The non-
treatment group (n==8) was untreated and the genistein group (n=13) was treated with genistein (20mg/kg/day; postoperative
day 0-7th, 8 days). The allograft survival term for the genistein group was 14.7 days + 0.3, which was significantly longer
than that for the non-treatment group (5.7 days + 0.2). The IL-2 and IL-2 receptor 8 chain gene (mRNA) expression in the
allograft postoperative day 7th of the genistein group was much lower than that in the non-treatment group. To examine the
intensity of the cellular immunity in the allograft, mixed lymphocyte reaction was examined and a CTL - mediated
cytotoxicity assay (*'Cr release assay) of the spleen cells from the recipients toward the donoar was conducted. CTL -
mediated cytotoxic activity in the genistein group was significantly lower than in the non-treatment group. The IL-2 levels in
genistein group's recipient T cells which were mixed in a culture with donor lymphocytes, were significantly lower than
those of the non-treatment group, while the degrees of the IL.-2 and IL-2 receptor gene (mRNA) expression in the genistein
group's mixed culture recipient T cells were lower than those of the non-treatment group. These results show that, in a vivo
experimental model, genistein, a tyrosine kinase specific inhibitor, to some degree prevented rejection from the rat allogenic
small bowel transplantation model and significantly inhibited the cellular immunity of the recipient of the allograft. This
suggests that genistein has an immunosuppressive effect and yields positive results in the treatment of allograft rejection.



