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Abstract

Allo-tissue or-organ such as skin or joint transfer requires to induct an efficient
immunological suppression with less side effects than those of the present vital organ
transfer. We conducted allo-skin grafting using rats with major histocompatibility mis-
matching.

A full thickness abdominal skin of the Lewis rat, 1.5 X 2.0 cm in size, was harvested and
grafted on to the back of Brown Norway rat. We inducted immunological tolerance using
daily injection of 2 mg/kg anti-CD 2 monoclonal antibodies to the recipient BN rat start-
ing from one day before surgery until 7 days postoperation except the day of the surgery.
We also treated the immunogenecity of the grafting donor skin with cryopreservation. The
donor skin grafts were soaked in 1.4 mol glycerol solution for tissue protection and frozen
in step wise using programming freezer and then preserved in liquid nitrogen tank for 21
days before grafting.

The results were evaluated by the close observation of the grafted skin condition, and the
immunological conditions were assessed by flow cytometry and mixed lymphocyte reac-
tion (MLR) test.

The grafted cryopreserved skin was rejected 17 days postoperatively in average in anti-
CD 2 MoAb administrated rats and 14 days in rats without anti-CD 2 MoAb administra-
tion. There was no hair regrowth in the skin grafted area which underwent rejection and
re-epithelialization suggesting the presence of the dermis of the grafted skin in half of the
rats treated with cryopreservation, and only one in rats without cryopreservation 4
months postoperatively. Flow cytometry and MLR test suggested that immunological tol-
erance was partly established.

These results suggests that combined treatment of the recipient using anti-CD 2 MoAb
and that of donor by cryopreservation may establish an effective immunological tolerance

in allo-skin grafting.

Key words : allograft, skin graft, anti-CD 2 MoAb, cryopreservation, immunological tol-
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6 EEAHE 200g @ Brown Norway 7 v b
(LLF BN, N=19) # LY ¥z h& L, 6H%
K& 250 g @ Lewis 7 v % FF— (LUF LEW,
N=10) L LTHwZ. L ¥y bd BN J v
N9 % Hifhtk 58 (N=10) & PiihIEf 58
(N=9) O 2B CREBIEAITo 72,

BEHE

i CD2HiADEENAL 7Y F— < il
(0OX34, ¥ 2 IgG2a) # BALB/c ¥ 7 ZA D
EPCTEST L, B R ML, FEEomibT ~ €
S AR E W CD2 £ 7 u—F ViR
AAERLL 72 ER L 72PUfk%, BN 9 v M2 2 mg
/kg ®U° 4 mg/kg THEFENT:S-L, CD 2 {4 H
HOMESREL 70— 4 A M) =2 THRET
B LIk ) EEPURR FE L7 AEERTI,
1M 2 mg/kg P CD2 €/ 7 10— F VLK
xRN L7,

EROFERUBREE

LEW v MIFA v 77— VEBRBENKS LT
FRE A B A - MEFR L, T v b Z B E L 7.
MER, B, S 1.5emX 2.0cm OREEH % 2
HARML 72, RN L 72 iz 4 COER THE,
BWETIZ1AM 7Y £ 1) UEill205 HEE L
2. 70k, ACT2RMBAFL, Kz = —
VY — NTEERE LK Ty T7Y) -
#— (Planer Kryo 10 Series ) % v TEFEHY
W, AL (F1). E LM i —
176 ‘COifREE & T2 H BRAE L 72, FARE AT,
BHE ORISR TVWE Y Z— )Ly — b FKEK
(DI L AR, 4 C oM E Ak C R M
D)) v EEERESL, BRUIZHWC.

ERBHEDAHZE

BN v bOELEEEIC LEW T v b OFE
(1.5emX 2.0cm) # 1 TFOBMLZ. 2095 b
L&z, LEW 5 v S OB SRIL 7%
M 2R AR TSR, EHICBML .
EESIIHEEREL TBW BB L /2.
Bk OREE T tie-over I THEEBE ZITV, 1
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BEBIIRSR, BErkRrE L7,
nEOBERE
GBI 1 20 Pl H 2BV

Fi7H#%ET, 2 mg/kg OPLfk% 8 HHEH T

BERERNC IS L 7.

FHE S & -

1. ZEBHEOIRE  BEEER HEESIND X
TOMRM & RFEZROBIHARIRIL L Tellqt
AL 2 COMM, RUOBHERRF OREED
REEL Bl L7,

2. 70— A b X MY =L DY P/EROBT
JiCD2E/ 7 u—F VHfEESI2L % T M
fanZEs%flE L. Btk 18, 28, 258H
WBEL YTV M BN 7 v b OKEIME IR
L, &gk (JL CD3, $ CD4, $1 CD
8 ; PharMingen #t) THefa L 727%, 712 —4
A4+ AN =TT L7

3.V ERRERABR - UCD2E/ 70 —F N
Ptk 5% BirAaL Y En Y b T Hikab
RE%, ) v SERIE AR ERER (Mixed Lympho-
cyte Reaction Test: MLR) 2 & ) #& L 7-.
Responder & L T4, IEH% BN 7 v MR U H4H
BEEOEEBR KD BN T v + 0 BEMIEE
Fiv 7z, stimulator & LT, 33Gy % B4t L
72 ¥+ —» LEW, BW K TF third party & L
To SD J v b OB % Fv7z. 10°E 0
responder & stimulator % micro culture
plate T4 HHEARKEL, [*H] —thymidine
O Y AARFRET A EI12L D, responder
HIRE o> 58 BUG 2 R~ 7.

& E=

1. BIEEMOFER - Mtk THHTIE, &L
b REHIE I OIEAE LD S o7z (R2). i
%140 BT, YRS 7 v b OB BB A
TT70% (7/10), FEsAEFT0% (7/10), PifhIfa
559 FOBKER 66.7% (6/9), IEaHEH 33.3
% (3/9) THMEIFTR SN/ #ME21HHTH,
PR SO R ©20% (2/10) THRAEEHE X
s h o7z (H3). LaL, ME28HHET
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Lk SR (N=10) FEHAR G (N=9)
HE | otk | JEMR | JEaR | 1543 | ol | JEAETR | JRoRAE | fEAEE
7 0 0% 0 0% 0 0% 0 0%
14 17 70% 7 70% 6 66.7% 3 33.3%
21 8 80% | 10 100% 9 100% 9 100%
28 10 100% | 10 100% 9 100% 9 100%
®2 BHEEAREZEEIBRELTSETO #3 B4 Bk, EERREDOEAY (BHE

T H ¥ Fo1/3L0E)

i3 HAEE M (H) | FRsisizd (H) i s (L) Festiig (L)
Lk 5 49 45 kS5 (n=10) 5 6
FEHLIRE 5 38 24 PG (n=19) 1 0

T TR EER SN (R]1).

T A R 8 O i & R BN 2SRRI ST 5 DIZE L
T H U, PuRR G- o Bk R e R C49H , R
¥ 5-0IBHAE R T45H, PURIER 5 O BRAE B
8 H 38 H, HutkIER S O JESAS R M C24H T
Hot: (FR2).

Bi4HABT, BERFOKESDO3IFD 1L
FoEERREEE RO AU, Pk S OB
FrT 56, Yiiaik5 o EEE R T 6 B, YiikIEx
S o T 16, kIS o FFEaE R i3 0 6
Tho7z (%F3) (H4).

2. 70—-4%9 X NU—TOREH : Fik&KS
Sy MO E R BRE, 18, 288Kk
U25BHT BN v b O KM% PR L AT %
fTo72. 1 ARV 2 BB DN TIX, CD3/CD4,
CD8/CD4 DWTFNOFATH T 1 Y /RERDOH
HEHAHH SN TBY, ZO%RIIEMBHE% 28
HTO#FIN T, BHE25AK T, BT
HHFIET v b EREBRICY) v 8BRKIZEHEL TE
7- (A5).

3.RE") >/ 5B (Mixed Lymphocyte Re-
action test) : BAEE25 AL A L 72 FEEBRET v

b & EREL L 7ML & 2 RA ) SRR

ERiZ X0, PuRIESS- BT donor @ LEW RUY
third party @ SD 7 v b EREEMIA 03 5 BE5H
FOSHSR & 74, Pifk#x 58 Tid third party
® SD F v MERHIRZIZ LTRSS 545, donor
O LEW 5 v M BEMRRIS U TIIEALIsIHE S
Nz, TOZ i, ARG H TR E
FriddE#e s b 0D, donor 123§ 5 E5H -
FERW L REERRESR L L TDH5DEER
sz (E6).

% =

CD24rFix, THifE L vy YRk ooty
MEBICE ST A EAEshn, & T T M,
NK #Hfa, MR, o v F Cldiig~ra 77—
JIZHFEB L T 555-kDa O ML % B 8@ 1] fg
7z glycoprotein ThH 5. ZOREEE L Tid, iz
BESL T MKEHLO®HBI > 7P V2 {RET S
TEMHMESINTNAS.

W, o CD2E 7 70— F VKD RIE
MEWERAER Sh, BEEEHWTLEZ ED
A X 4Rk % &0 7 AR I BV TR
BEEREIAMEANH LI LR RESN TS,
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Ab(+) Ab(+)
2w 25w
E 35 L N
® ,.'” - 11 L 44
& L1 3

K5 70—t A N) =25 SERIRH
MBEGHOKMEMAE 70— 1 b X M) —CRAT L7, Pk 58l AL 1 #H, 2HDT
CD3BMTHL T Y /3B BEE IS X hTwg, BAER2E TR I MBS TB Y, CDS8/
CD4 O EiL2 6 BEFERIIZ T ) U ERIZEE L T2 L HM S D .

Chavin', Hirahara? &3 CD2 €/ # o —+
WHERESIZL Y, AEOLBARBHE L7295 v k
WEYMAEHFTE S Z L2 HE L, Krieger? &
I CD2 €/ 70— F LHfHESI2L Y 5 v k
FIREIME BRI 51T 2 SR EZIRAE D A ASHT fE
ThbILERLT.

—77, YD, REY, AEY 512k ), B,
M, $FE 7 ERRERARAE % MRS IR AE T 2 1 72
TETHRE L, BIKR T ORIERICIT - 72 FER
RS KD, THOBKEBMBE O EHH 5 & MR L 72
IRETRBRTEEL Z &, BRREIC L DGO
JEEAPME T T2 L2 L2, La L, BIkE
FAEIRIEIC & 2 RIEHHIRN RO A T, [FFER N
BHORTERBZT 2T T ICBES S22
ERTELNERIABFIRLILIITE L,
72728, Hirase? & 138 RIR BRI & Gy

#H S 70 L2 (FK—506) %6FH L7,

ABRHY 51X LEW Sy F42 LI VT2 b iz,
BN v % N+ —& L7z MHC mismatch model
THOCCRIEEERBEZ TV, B 5 LF U HE
THERL - AR LB CD2E/ 70— F Uitk %
BHOFH L DWMHTH T TEE MRS L8
WZBWT, B 27513 H, EISHDOEH
MAESELIENTEI,

S, EHEOSIIARBES OEF IV L id# BN
FyMNELIYEZY M, FRTYFTLTY—-T
7 % M TSI #% I OBIRERE LR
DIEKTL/ZZLEW 5y FOEM% F+—& LCH
W7o, BURIR G IEARE S I2HEV, BREO 1 HEj
2O FMYH R THE TOAE 8 ETTo
72, BASILER BB SIEM S NS $ TOERYH
BUI1TH L PRI S BEDI4E L h IEET 2 D
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mixed lymphocyte reaction

4500
i i Is
4000 ﬁﬁmula@@%ﬂm_ew
3500 | @ SD
@mBN
3000 |
B Medium
< 2500 |
(ol
© 2000 }
1500 }
1000 }
500 }
0 i |

BN Ab (<) BN Ab (+) BN Ab(+)
Graft

Lew

responder cells

6 JREBHRSEETY v SHBERBRE T 7. ARG BTG ABRLTFF-Ta
% LEW X521 Exy b BN 0 Y /SBRRUSHE BIZHE S LT 5. Third Party
T& 5 SD it L CIIHABEEIC BT OB L AKICKIEPRO LN S Z &2 H LEW
RS BB RE BRI L T b Z LRSS NS,

DOHEELRERNRIIDO SN2 ho 7. B
WOERE, BEBIZVT o 72013 ED o 7277, A4
7 Bk CBHEER O 1/3 D EOEERIRIRA,
Pkt S0 HERBREA T B, FFEFERTEO
B & N 7z28, PURIER G OB TR 1 FIO A
Thotl. COEERETIIBMER SERL I
HTWTEELTBY, HEEKSGICL ) HEEED
BIEERRESHRIZ L 220EEZ L. AR
S OERER L 0ZEIX, [ U MHC mismatch
model D AEHLEEHVTDH, LIYEZ Y O
BIRICK WP CD2E/ 70— FVHAAKICH T 5
SEMSR R LD EEION . EBELDET
WMZBWT, BN &R TOER

Piik# S, RS OWTRS HEER O SRR
BELE COHMRPEVERmSA SN, AR
DEEFFD N7z,

TJO—HA b A MN)—TORENERD? S, P&
BE5BCIIRS 18%, 2:8%OEMREH I
ST Y /8BRS TBY, o T, L
CD2E/ 7 0—F Va5 & ) BhiEZE O
M, BLEASBIEE L -2 E2oNb. LAL, 258
BIIZIIHREE AR S h, PUiRIR 58 & BUR Ik
BEBETOERED ONLE Do 7. JUERGHT,
BEEIBRELLYELY NOREICBEBRDL R
WIRREE 2o 7m0, T CD2 €/ Ju—F Vi
AR L TV Tid ke L, oM REER
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L BIRRFSRAEE L, REREREO
KB AT o7z, PUAR GBI B W T, BAEE A
WREEAON 72085, BFIZEZ L7 L3
EINBBIE S, 70— 4 b A FY) —
T T ) S IROBEEIHERFR I N TB Y, 1) o3
HKEGHBRT N — IO T 2 UEABEE L TV 5
CENHEG - BIRNRIBEEEPBL L E 2
Sz,
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