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&g, alloreactive T #i813, GVHD o8
LR s L CEAEN LI OTIEI e LT
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TEBrEZ LT3, HFsnHEiz Ll
I3, B EEMRIE NK A3 5 Bt
H0, EzEBEEEMIIE mixed skin cell
lymphocyte culture (2 8 v» T allogeneic
lymphocyte % Fl# L, BHEE 5 = LD TE S
ELTwaeD SEDIFHL2DERTIE, T v
F o parent—»F1NFRDa> e xr—-r 3> %M
WONERBMEZ 4T GVHD #4EBIL, B
HlFI#R 51 & 5 GVHD #MflhFE %, £74H
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L7z, %72, #ic GVHD mEEmEIicEE L,
G H LML & LT NK #1M 3 7212 allogeneic
TV BN E L LA RELHEE LT
#RE L 72,

M FE

1. EB8%Y

LEW (RT1Y) v FBLUWKA (RT1%
Fv MEHEARF > — N NS— & FHRET &
DEEAL, RILARFEREMEDBHE B
= T specific pathogen free (SPF) M:kEET
#\MEL.. (LEWXWKA)F1 7 v MiFEHEHR



1056 W

I TERM S, RL SPF Tict@EBELA. /N
A3 D LEW 5 b & FF—r L, #
N (LEWXWKA)F15 9 bhL—Ex> b
ElL7 7o OREIRI00—400gr Db D E A
W7z, cytotoxic assay 1213, PRKE200gr HHEN
LEW, WKA, (LEWXWKA)F1Zw %H
(AYAR
2. FWMFEHR
Fr—Zv Mt 6—8EMGREEL, £TD

BRI = — 7 VRREF T 247 » 72, Monchik and
Russell mFHEIC# L TR/ NEBIELIT-
720 ZoKkiz, 7777 L o FERESRS &
100i. u. D~ > B F AR EEAIEK20m]

(4C) T77vval, BENEZL DY
VIR L B G AR AYEK25mI( 4 C)
LA ) r—vavl, vi—tFIrton#k
W TE 5 THREBEEEKROPCHREFL 2.
micro surgery |=ZC 8 — 0 prolene #f#E L T
A A ) aortic cuff # L ¥ —v x> } o infrar-
enal aorta (C¥mMlYIE& L, portal vein %
infrarenal vena cava i SHI& L7z, BED
OENZEAL, IIFflIZv S —bx > F gk
AT E L7z,
I.IMBRER

WE7y roREIIEEE L, TEWENE
S0z Lk 7z itk 5 H LLAMDFETIE technical
failure & L TR L 72 (BRI E=10%LLT).
Z FIEEBEIN, HRENRREHERL
72 B T cutaneous GVHD O4E & L 72,
4 . SEEHHIR

IEHIHIFIz 12 Cyclosporine A (4> F#L8))
& anti-ASGM 1 #idk (FIyp#t#l) % Fig. 1
n7a b a— #5572, Cyclosporine A i3
AN =74 NVTHRL, Smg/mlDPEE LT
BPIWES L 72, anti-ASGM 1 #ifkiz=7 2 &
7w b NK B2+ 5 monoclonal anti-
body T# %47, 4 EI350ul #0.3mNEHR G
Koy L TRRERE D5 2.
5. BE LRSI En e

ZOFBEIZHF LI L - TIIT9FICHEI N
T 535, 7w D tail skin % 70% ethanol T
MEL, BRIVKLAERCTS. Zofik%
0.5% trypsin-saline =% &¢37°C T 3 Brfd

E ¥

incubation 9%, *%ki20.025% DNase ¢ phos-
phate buffer solution ®H T dermis #* % epi-
dermis ##|L, epidermis ¢ basal cell layer
7T A CHDIC - T epidermal cell % B
M4 5. 2 cell suspension 4w ¥ a2 %l
L TEX debris BN ERE, 2% fetal calf
serum % & A 77 phosphate buffer solution T
3 E¥¥E L 724, 25mM HEPES buffer, 10%
fetal calf serum, 1 %HAEWHE %3 A 77 RPMI
-1640iC iF-1E & g 7211618,
6. Li—Ex> 5D spleen cell N4

assay D& spleen cell Dok, INg#
WE7THHICLY—EIY Ty FERERL,
SV IRHEIZ C spleen Z3EEXL 72, spleen (225
mM HEPES buffer # & A 72 RPMI-16400 %
T24 L, 0.75% anmonium chloride TiRIML
Bk# B K%, 3 [8] phosphate buffer solution
THERT%, HU25mM HEPES buffer, 10% fetal
calf serum, 1 %HEMHE % & A 72 RPMI-1640
|2 iFiH &4 spleen cell BB 72,
7 . cytotoxic assay

*1Cr-release assay (ZCVvi—bExZ> |}
cytotoxic activity % FHi L 7z. FZEOMFEIZ I,
K-562 tumor cell line & 3 &#KH7 <~ b, LEW,
WKA, (LEWXWKA) F1okRE iz
Fva7z, 5'Cr-labelling time 3 K-562 1 E:f,
skin cell 2 ®f & L /. incubation i¥37CT
K-562 4 B, skin cell 1284 ¢ ET ratio
100 : 12 T4T-72. % cytotoxicity % kN
o YA
% cytotoxicity =

experimental —spontaneous release %100
maximum —spontaneous release

Group treatment Days after transplantation

Tx
1

! 0123456789101 {p.o.d}

2 CyASmg/kg 4§ {1 —
3day i.m.

3 CyASma/keg 4 1 1 1 1 L}
7day i.m.

4 anti-ASGM ! 1
50u! 2day iwv.

Fig. 1 Protocol of administration of CyA or
anti-ASGM, ab on P=F, small bowel
transplantation
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1-a . &FZAME U cutaneous GVHD RiER:
#1 (CyA protocol)
Table 1iz CyA protocol DAH:FERAR &
cutaneous GVHD R Z /R L 72, group 1
(GVHD 7 ) o&fEflic GVHD nRiE%
Alz, TTMETHES S 9 HBIZ cutaneous
GVHD #5fE L, >\ T systemic GVHD ~
BATL19H £ Tic£Hlds GVHD T L 72,
T (MST) 217.5€1.5TH» 72,
group 2 (CyA 5mg/kg 0 — 2pod) & &z
cutaneous GVHD DFEAE % A 72 5% DFEAE R
BMTE1ILHD 5148 L RR0BIEL 72, ZHER
i3 0 28z systemic GVHD #3545 L #7425 H
FTIcePHGVHD T L2 (MST=22.7+
1.6). L2 L Cyclosporine A N5 %Ik
kL7 group 3 (CyA 5wg/keg 0 —6pod) T
127619 5 3H1IC cutaneous GVHD #5E4E
L, ZORERHL group 1, 2 &H~p%i )
BIE L1i77%25, 30, 498 TH -7z, ZH 3HliT
5l &4k & systemic GVHD T3ETC L7z, %5 4
Bl 2 Bloshi R 7e & DREGSE TIET L, #oof
2 Bl EYeRE? GVHD & < #8200 A L
TwWwabrHaEFERTH L (MST=>107.6%
106.9). Cyclosporine A 5mg/kg 7 HiE#H 513
cutaneous GVHD & systemic GVHD /5
iz, 2oz CEME RN,
1-b. £ RV cutaneous GVHD FIEEE
#1 (ASGM 1 protocol)
group 4 (anti-ASGM 1 50u1 2day) Ti3,
£H1iz cutaneous GVHD DL IT A & ich
272, Lo L 6B 4 BlizRiE L & X B b
BRI %208 5 5 30 H HDBEAIZFET L 7=,

BN 2 i3 cutaneous GVHD o FefE i3 4% € 100
HULERMEF»HB LN (MST=52.5+
41.9). ASGM 1 »# 513 cutaneous GVHD &
HIHNIC ISR TH - 125, £ FEHBOERIC
[Tniz b iz,
2. Vi—Exr |} 7 spleen cell ?) cytotoxic

activity

FrnZ .y b DEBRT GVHD icBWTid
MNEBHNME T HBIZL 2 — x> F9) spleen
cell ? cytotoxic activity (¥ maximum & 7 %
ZEERREL T3 (7 NEBEE VRIS
A2k 35 GVHD iz 81 5 NK isEEIENESR
IZowWT" BB, BE (@), 2o
HEMDHEBTLAFE 7 B B cytotoxic activ-
ity 28 L 7-. Fig. 2iz CyA protocol %,
Fig. 31z anti-ASGM 1 protocol @ cytotoxic
activity #7/xL 7z, Fig. 2, 3R LIz,
W) group Pcytotoxic activity & T D
Z o b skin cell & K-562{ % L CRIBENIE
HEF-TEB), BRI L2ERIIL, -
7z,

cytotoxic activity NWEENIRE L KD
cutaneous GVHD MFSE & i3 L (HHBEAL 72, 2
Y, 8 7 B B9 cytotoxic activity DEw»
L DI & cutaneous GVHD DREERITE (,
¥ RERAL BEa o7, Fig 2R T LI
group 12 7 k& 9 i2£fiic cutaneous GVHD
BSFH L 72 group TIET L L T ZeWELAKD
F15vF (E¥ F13v}F) o cytotoxic
activity X L C¥E#®L CH Y, group 1T
BIEE F1 7 boo# 2 FIcHE58 L T72, group
2 Tl group 1I2H#$ % &, cytotoxic activ-
ity oBMENEES L LKWV, cutaneous
GVHD OFEERIAL A LEN T 5, group 3

Table 1 Survival times and onset of cutaneous GVHD of F, recipient bearing LEW small bowel

cutaneus GVHD

Group Survival times MST+SD
onset
1 8, 8, 8, 9, 9, 9 15, 16, 18, 18, 19, 19 17.5+1.5
2 11, 12, 12, 13, 13, 14 22, 22, 24, 20, 23, 25 22.7+1.6
3 —, 25, 30, —, 49, —, — 24, 33, 37, 56, 63, >220, >320 >107.6x106.7
4 — = Ty Ty T, 20, 21, 21, 31, 102, 120 52.5+41.9

’ ’ » L] ]
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Fig. 2 Cytotoxic activity of spleen cell in the F, recipient bearing LEW smal bowel (CyA protocol)

(1 K-562
0l B F: skin cell
LEW skin cell
WKA skin cell
15}

% Cytotoxicity
o
1

Ol
T

normal Fi group 4
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Fig. 3 Cytotoxic activity of spleen cell in the F, recipient bearing LEW smal bowel (anti-ASGM,
protocol)
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? & 512 cutaneous GVHD M F5EH A 72
BREL(CBELLLVY—VYI> FTIRZFD
cytotoxic activity {Zgroup 1, 2 XH#L T
MHE-RNTBNIER F17v» o cytotoxic
activity £ 1) bIEWEEZRL 2. kiz, BIRW
iz NK #EfEHE 312 % 726 anti-ASGM 1 %
#E L7 group 4 TIIEEKRBYIC cutaneous
GVHD z¥j&# Fig. 3k, #d
cytotoxic activity 32 % N I ENTBY EH
F17vF&Y) b{EMEERL .

% %=

Graft-Versus-Host Disease 24 % Tl3F i
FHEESKEMONAHE & L THERONR
Lo TERD, O, B, B4 FoEEtshEc
BW I £ D REHENMER o Kk & AT
Eo7, L LNEBBETRBERFOFICS
K D) 38k a6, GVHD I EE L KIS
TH 5. ANHIZBIT5/NEBIE T 2Hto
AHHEE LT GVHD i3 78H&E3nTidw
k975, BERTIE GVHD »RET
5T LB EHBESNTWB SEDER
T3 parent—F 1 OBl #1772 - 245, T
I B Z 65T GVHD DARET 2 RDOM
ARTHE, HrnRoseTid, $T7H
AIEICHENFERL £ cutaneous GVHD 3%
IEL, RNTTFHRPEKERAD L & systemic
GVHD ~:#ATL19H £ Tic£fi»3ET L 7=,
Z Uz — i 2 R HIEIEI T d 5 Cyclosporine
AL EREYIZ NK Mg 2 #5013 % anti-ASGM

1%#5 1 GVHD ic i uBr 52 55
ERRETL 72,

RIENHE T, BipERICBITS GVHD 7
FAETBFREIE ENERRICIE Cyclosporine A @
BEEH T VERS LN ES b TR,
Heric4RNERTLELIC GVHD % #if]§
B EIETELP 2D, 4FTICREIN
Cyclosporine A MELNEWEZFEHL T
group 3 T3 7 His 4 Fliz GVHD (s [EEI L
%1 36034 cutaneous GVHD MFEfE A
TNEBEL, ZomE ) Cyclosporine A 1
GVHD m#licshiRey & Bb i, LIt & 0 s
ENTWBHDLNPLh VBN ERSEED

nr,

RicZhbnr iyr—Ex> b cytotoxic
activity % $~ T4 7z, spleen cell ? cytotoxic
activity iZcutaneous GVHD #»*%4E L 72 group
1, 2TREEF1I Ty b L CThhi s
MLTBY, 2FOEEIIENERE MK L
LZERIEL, 2T Thok. BLZOD
cytotoxic activity #¢ allogeneic T #J2ic & %
L ThHiut, WKAE (LEWXWKA) F1
DO B EEMRII AT 5 iEEIIEE
U LEW 2349 2 iEHEIE W & v ) &5 iciER
HMBORICINEYXBHERTTHD. FDizs,
Z O cytotoxic activity i MHC non-restricted
O NKMIIZE B0 EEZ 2, oHREIC
&NiE, GVHD A I NIze7 2Ty b D)
) o RElRERIC BV TEW NK MIEE DS 5
Z EHF LN T3, /2 GVHD R LT severe
% 7213 moderate TH - 727 A Tl, EAHE
8 H Bz NK #MIBZEM: (T peak #i2 2EL S
bUTB N SEROFK L2 DFER & —T 56712,
group 3 Tt group 2 & K~ T Cyclosporine
AnHEHM%Z 4 BEFL 25T EbsT
EfREYIC cutaneous GVHD (3 IS & 721338 4E X
7z, Z o group O cytotoxic activity X, =
I 0EMEE EEMARORICLZERITE],
ETORE EEMRICAT 55 & K-562i2 %
THEERALT—RICEHFELTEBY, EEF1
Ty b EVMEEERL, ZOBEL D, NKiH
B cutaneous GVHD (2 BT FE L &E %
LTw3Z &EAinvivo, invitro DFIH TRE
N7z, F7z, Cyclosporine A i NK #ipaigtE
PHEIT 5 2 L AURE N, ZHUTLETOHK
EE—KT DL HTH B,

I, & DBIREIC NK B2 0H4 55
anti-ASGM 1 # invivo I2#5 L T 7z, T

F o GVHD %5 <& anti-ASGM 1 ) in vivo
12 BT 2R LR 5B I SCRATIC I & 72N
ENTWLWRTH L, P TR ERT
I3, anti-ASGM 1 % invivo ic#5 L T GVHD
DN RATH - 12 L OBEIFH B, =0
P ADRERESE|C | (-9 [KEk )
7 anti-ASGM 1 D58 % E 2 T THRMIC
200l # 2[@BE L CA. LL, &BH0
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EHMm % & THRE3 -5 BTRELR. 22
TERERZ P45 E L100k] % 2 EBEL THR
PRERIZE L THo72, kicd 45 LT50
pl, 2EBELCHALEZ A, SR RER
ERHIEHTEL SEIINL I SUVE
BRAWTYEwD, INASEWBTEMLTER
PHLNEZOLL LML, SEHEVERIR
TANDEREGEIFE LA KRELYNEEEZ
5 & NK Mgz #H 3 2 o3 A +4 Tl
ewvad & B 7257 Fig. 3R dHkic NK #ifg
EWZIIHT 2 2 &5 TE UL, anti-ASGM
13EBEETH-2%4+& NK M7z il
mature T lymphocyte i2 4 KJEY 5 Z & 478
bNTWEY, e22ANEBRNIRSE L EL
TAbE, PUVERETH 50O TSEINET
3 NK M2 22 2 2 e a° a2 Bb
%, 7 ANFEBETIE cutaneous GVHD 7517
T7 € systemic GVHD (24 anti-ASGM 1 o
BEIBMTH 5 L DBEDH B H, 4
DR DFEFRD 513 cutaneous GVHD n#HI%]
X BRI TH - 7z FAROERICIEHEY
BT e o7, ZOERELTUR, T
FEeTREVIHEDEN, MMEEEHEE VY
MEEAEDERIC L 57208 AENLS cell popula-
tion ?5&\V>, anti-ASGM 1 nEMRe, F 72445
B LT overdose THo7zndr b Lnini
DI EDEZ LIS,

NK gz MHC »n#y® 7z LiclEEM#ig, =&
gu 7-#188, rapid dividing cell #RBifE3 2 &
EHEINTEL, 4HHK2H GVHD ORZE
Ly ¢ NK #ificEdH Lz, GVHD
OENRE (FFE, FE B L NKikRo

X

E B

& & SN T\ 5 rapid dividing cell (skin
cell, hepatocyte, enterocyte)H*LL@ > Cvr7z
PLTHB, Zhcmz T, NKHkankkz i
R HEINT WD, 72 & 213, cytokine(IL
-1,IL-2,IL-3, IFN-y, TNF-a, GM-CSF
) DEEHCO, FURKE A DRG0 TH 5,
Z Nk 51z NK #ifigi3 primitive Tli b 3 5°%
TESH L EEEL - T3, 2Dk ) L lnb,
NK #faizfgx£ic 1T % auto self regulation
system N—E & - T T, GVHD 3EH#ic
5T ENEZLNE, b HHA, NK il
N&H GVHD DR ZEHE LM THS & izE2
Ly, GVHD D EREIC R - T8 214,
4 EDESB T NK Mias BEH9C & E Rz
W\ 3EH invivo, invitro DB TRIN
7z.

GVHD (342 e RBERNEEEKTH B LBDH
nad, ZocRERHRRT I, 367
LTI MLETH B,

s

B

Z .y FANBHHERAGVHD i BT, NKH
Bah kx4 REH LT BRSNS Y, i
cutaneous GVHD 25 Tiz NK #ilar EH
FIC BRI VBRI L Cv» 5351 in vivo, in vitro
DWH TRENT.

#t B

SEZHWENMESEE 2 T IZENLBILKE
BN BTSSR RHT L L b, B
BEEE TR 72 E 52 B LR B SR o [ — BR St e
ot SRR A D o
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Correlation between natural killer (NK) cell activity and graft-versus-host
disease (GVHD) after small bowel transplantation of rat
— especially for cutaneous GVHD —
Masahiro Fuiioka
First Department of Surgery,
Okayama University Medical School,
Okayama 700, Japan
(Director : Prof. K. Orita)

U_sing (LEW) parent to (LEW X WKA)F1 combination, heterotopic total small bowel trans-
plantation was performed in rats. We divided this GVHD model into four groups (group 1 ;
control, group 2 ; Cyclosporine A (CyA) 5mg/kg 0-2 pod, group 3 ; CyA 5mg/kg 0-6 pod, group
4 ; anti-ASGM1 antibody 50«1 twice). All rats in group 1 developed cutaneous GVHD on 8 or
9 pod, and developed systemic GVHD and died within 19 pod (Mean Survival Times (MST)=
17.5+1.5). All rats in group 2 developed cutaneous GVHD on 11-14 pod and died in 20-25 pod
due to systemic GVHD (MST =22.7+1.6). However, 3 of the 7 rats in group 3 and none of those
in group 4 developed cutaneous GVHD and survival times were elongated (MST =107.6+106.9,
52.51+41.9). We also evaluated the cytotoxic activity of recipient spleen cells against three
strains of rat skin cells (LEW, WKA, (LEW X WKA)F1) and K-562 cell line on 7 pod. In group
1 and 2, cytotoxic activity was augmented, compared with that in normal F1 rat, against all
target cells. However, in group 3 and 4, cytotoxic activity was attenuated, compared with that
in group 1 and 2, and lower than in normal F1 rat. We considered that this cytotoxic activity
was due to MHC non-restricted NK cells, because there were no differences in any kind of
target cells.

We concluded that the NK cell might play a great role in GVHD, especially for skin lesions.



