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R F3E CBA Y IRELIUEI R, C57BL6 R RERF—EL, IEHERH RS
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BB D £ 387 BNS B 5= O Z IR EHIHIFHR 5 = K HEE RIS D HIEA A 8]
RTHA 2, BIERERTAMROAILY Za— UEERICRERESN S REHIHIFIL
EERISOIHI ML TERBICHRATH S, BRfE VORMES ¥V A LB V7
EDEMERB B, BRI CX T AETR X BT 5LV OH|ELHD % TD LD
HHREIIHENZIZHEOBIEBEOREEEZT, AEIIHFEPLELTLREER
MEFEEN, REICH-URBIBIRSR ORI RIREL G5 ETH D, DFY, RE
BEENFETE, H 2EWEANDLGENERINROLNTLVD,

EAEIEROCHELUNDBCKTHRAICERLTEY, BmEROHETEEALLTH
Lo TS D, DL DTIESH SN, TETURDHEILLEH, MEREFHAZEIINTHK
BeS VOA £ 5 TS5F U BB REEEER AT 4 EBFRA Vo E DRRICHR
EEAHSEL S DERR AR GIBAS NI 1=, 1212, BRISEG LN ORINREE 5
DIELZLDHARTRENT NS, HEREMT X VOB EERE ", EE)o<F
2 BEREMSESRER VEETHD, Hat 2008 FELYEAEITERL, JAFT
(255535 1 DO BIRLER 2L CTRERSE LA FIHEME T HaDFE LB D
DAEFBERNREHMEL TE-, BFERD L IGE—HH THEEESh -E—{ERATIE%
{, BLOERERAEHE-EEERNRRIGERELERI ML TERDRERIEY
BHTENEAEBEDBEAD 1 DTHY, SELZLDBENRNFFN TS,

T REEBRMRETRLU-BLADEAFEEZHBREL, SEIIESEITSIEL- B
[CH A< BETESHREICELHIRAEFERMREHRELTLHH 1),
CD4*CD25'Foxp3* #Hf@ ( LA, HlfEtE T #He ) OBSERELI-ZOATHY, RE
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EUEROARMGIATH AN F—4FERIUA ( Donor specific antibody : LA DSA )



DEALDEBEREOEMFPRNEETHIENMESNTEY ¥, DSA EAZHN|
T HIELIIBEBHER LICEETHAEEZAON TV, Ff- EAREICLOMEREN
RARQEENFBIRESN TS ), Z2T, REEBRERNRE RU-ES SO I
% T #ifaZ 8IS 571217 TIEGL, DSA OEENHICEST 2D TIFGLIMNEEZ,
#REEA IR ( Major histocompatibility complex : YIS MHC ) SE2F—E< I AN
BBIEETILEMELT, 5502 DSA O EEINSIICRE T 3h R4 EEERIFHfE
<& - TREILT=,

ik
1. B

CBA ¥R ( I8 Els =t BIR ) ZLUETUREL, C57BLI6 TR (S
BEs, =15, TR ) ZFF—EL TRV, CO#AEHE I, MHC A CBA
( H2*) , C57BL/6 ( H2") THY, T2F—HLLD, B HEEHFRAZORES
ARTAUITHEL, F-AHARITHFRAFEEER BT HRBEEEROKR ( HEME
19-027:2019 10 A9 B ) 61T, MEEESH S/ UIH>TIToT=,
2. TYADLERE

) ADIBFEHEIFBRERD A > THTo1= 0 YO ADERENT, FF—iDD L
TREAREL SV E T DRFEKERR, FF—DOMMEAREL S E T DT AFIREF
fiTFRERMMER ( OMS-75 Topcon, IR ) ZfERALT 10-0 F/AVRFRESR ( RT7—H
T4v9, BiR ) TENThIREMELT: ( B1AC ) . FH—HHElEERIEEROAE
PITTERL -, 2 TIMAEIOFELEEHIBLI- o R (L, B TICHELERT LA
BOFILEREAL TIEMEHIE L - o (DIEFEHE A (SHEH L TREERIAE LT,
3. EAE



FERAERIFSESS ( BRAER &S BE R &8 S &% Bft, K& R
B S FE RE ) OIFREANV EESTRRIEHARTY LSO EERAS
FlILELEETEDLON D, FAENEE T HRIREOEIEREZFEAL-. (LT, T
FREEMBLT, EXFZOEARELTEATS )

4. IIRDLE

LEEiF 2 g 7R BK 40 ml [TIAML, DEBEFM S AN 8 BENER, EHEF TR
O 5RA€EE ( Thomas Scientific, Swedesboro, NJ, USA ) Z#RAWLWTLIEIVRT
HADBRIZ Iml ( {KE 25 g B T2 gkgday ) #HELI=, FMETL, BREET
TEh ST EAEEE, FMETL, BEEITHEESHREHLL.

5. e

FELER LSRR OAER 10 B, 20 BAEBLI=R Y ADIEEH DI ESE
FEREHLUT=, LD A% O.C.T. Compound Tissue-Tek ( Sakura Finetek
US.A, Inc., Torrance, CA, US.A. ) IZAN, -80 °CTHAESH, 4 um DYIFZEERLT=,
ZL T anti-CD4 ( RM4-5; BD Biosciences Pharmingen, San Jose, CA ) monoclonal
antibody ( LA, mAb ) , anti-Foxp3 ( FJK-16s; Thermo Fisher SCIENTIFIC, MA,
USA ) mAb T—RZEE{T o=, anti-CD4 mAb & anti-Foxp3 mAb [ZXLT, 7ILAY
TR IT7A—EZEINENT= anti-Rat Ig Fifk (| Z2H14K: 712-055-153; Jackson
ImmunoResearch Laboratories, West Grove, PA ) Z#AWVTZRERZET oI, SbIZ, 1DF
HIREIED ZE D 1=8I1Z type IV collagen ( LB1403, Cosmo Bio, Tokyo ) polyclonal
antbody ( ELF, pAb ) ZRANT—RERZEZTL, RILAF2—EE{TINEN Tz anti-
Rabbit Ig $ifk ( =ik :55693; Mitsubishi Chemical, Tokyo ) ZRAWNTIZREBET

21=2,



SB[, EABHLES SRS HOBIER 10 BABBLIZI VAN SHEHIN
FIDERER L 4 um DYIFEERLIZRIZ, ARV -IASY ( HE ) $6%
10122,

6. FA—HARAMN)—

ARG, EESIREHOME 10 BEEL 20 BEICEREEELL, BARERERL
T=. anti-CD4 mAb ( RM4-5 ) & anti-CD25 mAb ( PC61; BD Biosciences Pharmingen )
% At 1=1&, PE anti-Mouse/Rat Foxp3 Staining Set ( Cat: 72-5775-40; eBioscience, San
Diego, CA, USA ) O Fixation/Permeabilization Diluent & Concentrate % 3:1 DEIETE
H1=H D% 300 ultube AfL, 4 °CT 40 HREREILT=, 3RKBE/KT 10 fEHIRLT -
10xPermeabilization T 2 [EI3%E%L, Goat Serum % 10 ultube AL, 4 °CT 10 S REAEIL
f=#. anti-Foxp3 mAb ( FIK-16s ) & IgG2aIsotype & AfLt=, BU 4 °CT 30 HEI5EN
L, 10 f&FHFRL = Permeabilization T 2 EIHE&HELT=, FFf=, TN Z IO isotype controls (&
LUTDOHM%EALT= ( CD4: FITC Rat IgG2a, k Isotype Control; BD Biosciences
Pharmingen, CD25: APC Rat IgG1, A Isotype Control; BD Biosciences Pharmingen, Foxp3:
eBR2a; eBioscience ) , £k, 7AO—HAkA—42— ( BD FACS Canto II: BD
Biosciences, CA, USA, LI'F FACS ) T#H#HTL, CD4* #iiaM @ CD25Foxp3* HlifaMD
LeEA AT, BEERITHEL- 2,

7. DSA RAIE

FCLERE, SR EEOME 10 BB E 20 B BIZTREMRN O MRERERL 1=, M
&% 20 °C, 3800 rpm, 20 FOFEHTROL, MIFEERELT-, MFZE 56 °C 30 KR
&, JEEMEEIToT=. RFHMTD C57BL/6 ¥ A& Balb/c ¥R ( 3Uparty ) M oiuiRE
L, MIRMIaEFESILT- ., MARHERE 2.0x 10 @ L MM 10ul ZEEEhHhE, 4°CT 40

PEEELT-, HEE%, anti-IgG pAb ( eBioscience ) 0.1 pg ZEEAHE, 4°CT40



STEEEL 1=, PBS THi#&, FACS TEEHTLT= 2,
8. PuIL-2 ZEK o SHiE ( PC-61 ) BEHKU DSA DAIE

HIEE T #ER2AY DSA DEANGICRE T M ES M EHEET 51012, I IL-2 ZE
Ko B (IBRERZREFEE/ \ABFHAKIZLYEE, LITPC61 ) ZML
1-5288% 17o1=, PC-61 I depletion HifATHY, BEIZKYHIEIE T MlgERLIE5
2, PC-61 DxREEH, BEETBEDHEESE(ICLI- 2, DFBEFHLAMNS 8
ARI%E%E 2 gkg/day 215 5L, FiTHA, itk 3, 6, 9 HBEIZ PC-61 % 100 pg/day RERE
RIEELT=, fiT#k 10 B BICTAFIREY MiRZEREL, DSA ZRIELT -, MIFDERIGE
& DSARIREIS 7. DSA BIE ERHRD FETIT o=,

oI, IDEFAEFT S B D 8 HREISESS 2 gkglday 15, itk 20 BEIZRE
KYUMiKZEEREL, DSA ZRIFELT-, PC-61 DIXEEH, HEEFBEDHARESEICL
2) PC-61 %f7k 20, 23, 26 HEBIZ 100 pg/day BERERIRE L=, fii% 29 HEIZRELY
M&ZEREL, DSA ZRIFEL =, MITDERELEE DSA BIEIL 7. DSA BIEEFHRD T E

Ti1o71=,

9. #EEHRTE
TA—HY A A—E— T EESRE R RIE ( Mean Fluorescent Intensity: LLTFMFI )
DIRFEIEMann-Whitney U test THEHTL 1=, P-value H30.05FKE&EBEKEELLT=, FACS

D ZEERE DIRTE (Fanalysis of variance  ( Tukey-Kramerik ) THEEHTLT=.
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BT, EFEFIRSHEEAERFICLEN, DFHA~OMIESEILEETHY D IERIE
R TlM=z ([ E2A, B ) . 2ESAREEA~N O ZELEE TH-o- ( B2C,
D ) , REEBEETE SFHRERT CD4'Foxp3™ A &ML TLV= (
3),
2. BERRPaSIEE T MRanE

fiTi% 10 BB & 20 B BICEAEHEES S5 HOIEEA CD4"CD25 Foxp3™ #Hia
DENEZAELI=, MR LE, EFHREHTEAEBEICLEAN, CD4™ #ifadh @ CD25
Foxp3" flfad tLZEAMEMLTLNM: ( K4A, B )
3. DSA EAHIH

71% 10 B B OEAER, LS55 BOMBEN D DSA FRIEL -, L 5IR5 R
FCABRE TR, DSA OEEIIFMNEDLNT: ( BSA, B ) , li#4 20 BELLESS
RSN EBRIEICLEAN, DSA OEAIGFINZEOHLNT- ( B5C, D) , 3" party (2%
I AHRIGIFERD NG oT=,
4. FlEMETHIRAIZ L DDSAE AN

LSRRI A, 143, 6, 9B BIZPC-61%R 5L, #2108 BICDSAZAITEL
=0 PC-61IZ XY HIEMETHIAEZ BREL T, DSADHIFIIERD o EAof=, ( BK6A,
B ) LML, EFZOMENUINSLFIELI-HiTE208 B OPC-61% 155 UHIEIET

HRaZRRELI-ECA, DSADEMAZEHLNT=- ( K6C, D ) ,
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BERELTHETON TS, COMARERERICKE<E ST HDSADFIENIRE
DBIEEERDTMBEBEZbND, T T, BAIELATHE A NHMELI-ESZOHIEET
HIREE B K HREAEBDIRICRET HEMRR DL EIC, EFGICKI2MEDSAD
B RZRET L=,

L SR EHOME 108 BIZBIELDSAIXEAERE S LR THL M ZEEIIHIES
nTW= ( B5A )  MFIOBAIETHRRDFERTHo1= ( BB ) FY, CORMK
HADSADEAMIFIC, SEFHICIYFEINI-FIEMETHENRES T A0 ESIMREL
f=. 5 HR 5% 108 BIZFHiEL =S i8R & TIZCD4 Foxp3" #IRIA BRI
ZGREL (B3 ) , HERBTHLLHBECOERE LRI TV (B2 ) (55
Hix 5% 108 B £208 BICFHEBL -AEiAHIEME THIfatIEmL TEY ( B4A, B )
SEAR SIS A HEME THRDREE AL -, F-, £55AMR ( iT&R8B[ ) O
SEIUINSMIE208 BICHEREL-DSAY, %108 BDFHEREFECL, EEIHIZE
A= (’5C, D) &I, {208 B ohliEE THilaE frEL-ECADSADE
maEEsHLMNT- ( [K6C, D) , 2FY, EESDHRNELVREETELDSAD EEH ]
FISN-ERT, E£FFIFESN-HEMETHERICKS LD EEZONT-, HIEETH
Al Z L B BEFHER (D de novo DSAHNFIPO O THIRARR E R DDSABELETTHE 12 E D FEATHR
RE—HLT, HlEMETHRENDSAHNGIIZRE S S rlREttE=mL EE R o=, {BL, i
M THIRA 58 T 51T 3 H < DEAEDIBBEY YV RAET LA ERT HERE TR
THEETHEEZTLNDD, 114208 B ODSAZEA{IF|LHIEMETHRIC L 5L D EER
BARTRE T AHAY, iT#k108 B DDSAEAHIHIZ Filf 4 THIRA =+ TEREAY 2 C & T REE
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depletion$ifA THBPC-61E % 5L, DSANEEINFSNENEINERELI-EZA,
DSADELIFBALAHIFEEN TLV= ( B6A, B ) , COFERMDL, #fiRI0BRET
[CIEHIEETHRADORE S TIFK, 55850 EEMIIGIZIRICE > TDSAEAMN
FESN TSI EAFIBALT =,

SEINEEGEMN L, EHFITEEMICDSADEENGIZRY LRI, EFHICKYEE
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1 E2friE ( B8 ) DiAsHE
A:C57BL/6 FF—MDilMig% CBA LI EI DRSSPI FiiTFAEMEEE AL TS iEE

p——

TDo
B:CBA LY EIURDREERAEINRIZ CS7B L/6 KH—IDIED LITKEEREMET 5. X

[Z, CBA LY EIURD T RERIC CS7BL6 RF—IMEDMEIREMEST 5. IEDF
JBIEO~®DFIETITI,
C: iRl CBA LY ETUMDOREERKREINRM S CSTBL/6 FF—iDMigid £ 1T REIARIZ# 4T
ISR, BEARISRALDGERET 5, BEIK SR IUIRITEERR, ErAcRZ
EHL, AEOEMIRAONSHHEN S, S -I&KIIERE, AEEEHL, fMEh
ARNS CBA LY ETURD T RERNFND, ( TR BIARILT, FHR: S#ARILT )
RAA : Recipient Abdominal Aorta L E T D RFERAEIR
RIVC : Recipient Inferior Vena Cava L E T b0 T AR
DAA : Donor Ascending Aorta K7— 1T KB
DPA : Donor Pulmonary Artery F7— ffiEik

CS : Coronary Sinus TEEHIKiR

2 DBBHEFOAINI)Y IADUE
SEEFIREBRLEREFROMEZ 10 BEOBELIIHLTAIN DD - ITA DU 2E

#1To1= ( A, B:1IDFF, C, D:IDFRNEEAR ) .

3 IDEBHE R O REEERE
EEZIR SR ABREFOBAER 10 HEOBEDISHL TREMBREZ1To
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4 FEIEA CD4*CD25  Foxp3 D 747
A, B:D[E#HER 1I0HB (A ) £20HE ( B) IS SIREHEELAEFOEM
faZ$RERL, CD4, CD25, Foxp3 X SHABRIZHLIATERBL, JA—HAFA

—3—THEFTLT= ( #:P<0.05, ##:P<0.001 )

5 Fr—ERenik ( DSA ) Do

A, B: 5B SBREHIEAEEOMEZ 10 BEED DSAFHE ( A:EXNSLA, B &N
SREEFRR{E, #:P<0.05 )

C, D:SE5m 5 REEGEBOMHR 20 HE M DSA §Hifi ( C:ERN S L, D&Y

BEDR{E, #:P<0.05 )

6 1 IL-2 284 o SEbE ( PC-61 ) BEHD DSA DA
LEZS IR SR IL-2 ZB/YE o SEAE RS LI ZIR S OME 10 BEDE

d?

ARG S LIZ&%S DSA FHifl

B: 55 SIR5H L2 B4 o HIAZ IR EL-ESSREHEEARB DR 10
BEOELREDRIEZLD DSA DFFE ( NS:not significant )

C: 55 H1R58 (k20 BB ) LEFFREH L2 2BK o S 20,

23, 26 HE#Z5# ( Mfitk29 BB ) OERMSLIZES DSA DFH

D: EFGREHLARBEOR L2 284 o SHIRARGTER ( RE/T: #1220 B,
B5#% i 29 B ) TOENBEFRIEIZES DSA OFF

Saireito induced the suppression of donor-specific antibody in a murine cardiac allograft
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transplant model
Akira Inoue, Masateru Uchiyama, Masanori Niimi

Department of Surgery, Teikyo University, 2-11-1 Kaga, Itabashi-ku, Tokyo 173-8605, Japan

Abstract

Background: We have reported that Saireito could induce the long-term cardiac allograft
survival through the generation of CD4"CD25Foxp3 " cells (regulatory T cells). However, little
is known about the effect of donor-specific antibody (DSA) that plays an important role in the
long-term engrafiment. We investigated the effects of Saireito on DSA production in the acute
phase in a murine model of cardiac allograft transplantation.

Method: CBA mice underwent transplantation of a C57BL/6 heart and received oral
administration of 2 g/kg per day of Saireito from the day of transplantation until 7 days
afterward. Histologic and flow cytometry analyses were performed. Moreover, to confirm the
involvement of regulatory T cell, anti-interleukin-2 receptor alpha antibody (PC-61) was
administered to a Saireito-treated CBA recipient.

Results: Flow cytometry studies on postoperative day 10 showed an increased
CD4"CD25Foxp3" cell population in splenocytes and suppression of DSA production.
Immunohistochemical studies showed more CD4 Foxp3™ cells in myocardium. Moreover, DSA
production was suppressed on postoperative day 20 when the effect of Saireito was wearing off.
Administration of PC-61 attenuated DSA production in Saireito-treated CBA recipients.
Conclusion: Saireito could suppress DSA production in the acute phase through its direct

immunosuppressive effect and induction of regulatory T cells.
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