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Abbreviations: GPT, glutamic pyruvic transaminase; GVHD, graft-versus-host disease; HE,
hematoxylin-eosin ; HPF, high power field ; MHC, major histocompatibility complex
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Fig. 2. Microscipic view of the skin. A. Graft-versus-host
disease (GVHD) model. Lymphocyte infiltration to the
epithelial layer is seen. thickening and vesicle formation is
also seen in the epithelium. B.Immunosuppressed model.
Almost normal construction in preserved. -

~

#

1) W3/25

Ty PO/ T —— THRROEEHE

2) 0X8

Ty bDHA L MRV /Ty — THBEOEMMAE
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IRAEBE~D U v BRI RA e Lo,
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Fig.3. Macroscopic view of the spleen. A. Control animal.
B. GVHD model. The spleen of the recipient of GVHD
model is enlarged. The average weight of the spleen of
GVHD model was about three times as.much as-that of
the contrel animal.



S » MNBEBRE GVHD 2R3 % Y v BRBIEE - FTRE 19

cresol green, BCG) &%, €V A v 7 A4A U 7V EY LY
VRS, SR I VEBEAYVERT S VAT 4 — 4 (glutamic
pyruvic transaminase, GPT) % #E/HERIEKE 547 (ultravio-
let, UV) 8" (K4 Y KL% 4 (German Society of Clinical
Chemistry, GSCC) HE#EHL) A\ TRIE L z.
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2. EEOBEKETR

GVHD #Tik, LEB~DERZLY v 5EH, LERMAD
RERERDeOREL, FK #BTRFhb0B {LIzEbh
ot (B2).

3. REHBOEL

GVHD BOBIZELCEAL, FHEEREEDHHON
3EETH o7 (K3). L=y b OBEEY v <@ @R
AL, AEZMTE, Vv rla0lEeEs IO THRERT

Fig. 1. Macroscopic view of the recipient. Diffuse skin
lesion is observed. Diarrhea and body weight loss was also
seen.

HHEXBREC BT HERLCY v BRBEEREDL (K4).
FERED THIRER TH 2 BIRAR Y v HlBEC R THLER
eV vRHRBEFTRARD L.
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Fig. 4. Microscopic view of paracortex of the mesenteric

lymph node. A. Control animal. Lymph follicules are
preserved (HE stain x400). B. GVHD model. Lymph
follicules are disappeared, and lymphocyte infiltration is
seen in the parenchyma. Plasma cels are also seen (HE
stein X 400).
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Fig.5. Microscopic view of the mesenteric lymph node. A. Control animal (anti-W3/25 staning X100). B. Control animal
(anti-OX8 staning X 100). C. GVHD model (anti-W3/25 staining X100). The number of W3/25-positive cells in parenchyma is
increased compared with that of control animal. D. GVHD model (anti-OX8 staining X100). The number of 0OX8-positive cells
in parenchyma is increased compared with that of control animal. The number of OX8-positive cells is less than that of W3/
25-positive cells in GVHD model.

Fig.6. Microscopic view of the liver of the recipient of GVHD model (HE stainig x1000). A. Lymphocytes attatched to the
endothelial surface of central vein (arrows), showing endothelialitis. B. Lymphocytes (arrow) invading bile duct ipithelium,
showing emperiporesis (HE staining X 1000). c¢. Immunohistological staining of the cells attatched to the endothelial surface
(anti-OX8 staining X 100). Most of the attatched cells were OX8-positive (arrows). D. Immunohistological staining of the cells
invading bile duct epithelium (anti-OX8 staining X100). Most of the invading cells were OX8-positive (arrows).
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KT BRE D888 £021z%t L, GVHD BOBIEM#I48 B Tk
1224191 L FE (p<0.01) wHpn LT\ Pz, W3/25 BBy v o2
B, SHBEOIT4AL2312% L, GVHD BEORE#EI4EE T
135081184, HE (p<0.01) IZEML T 7z, OX8 BBfEY v
SERECD, RBREO4IE1CH L, GVHD BoBE#KIAEE
Ti3262+54% , HE (p<0.01) gL T\ 7. W3/25 Bt
VBB OX8 Btk U v BB T B HEIL, HBEO
1.2340.15=% L, GVHD BOBMEHI14R B T122.10£0.78
L, HE p<00l) @ERELT (H5) (FE1).

2) vz b OREO Y v oBRE

BEOBIREE Y v BB OB K—HE B h D&Ml
BT RBED828 £881-xt L, GVHD BoOBMEEI4H B TIZ
1182+75L B & (p<0.01) iin LT iz, W3/25 BBy v s
BREIHBEOTTEINCH L, GVHD BoBE#K148 H T2
484+82%, HE (p<00D ML T, BT L, OX8 Bk
DV REE D, WBEOTIE T L, GVHD BEOBEKI4E
BCid253+44E , BE (p<0.01) i LT, W3/25 Bt
) voSERELD OX8 Rk Y v BREuCHHT B R, RO
1.104+0.33iwd L, GVHD BHOBMEE#I4H B T121.95+0.42
L, BHE (p<00) T ERB LTV (K 2).

5. £2MFDY voERSHE

£ voREIRT 5 W3/25 Btk Y v iR IR, o R
D42.0£5.5%ww L, GVHD ik, 3R B T34.2+17.6%,
THBT47.5+5.7%, 148 B T62.319.4% &, BHEHKEK
ER L. OX8 BV vosBRo k2, WREED16.6+2.1%
it L, GVHD ##cit, 3B H©51.6£27.1%, 7 HHT33.8
+20.0%, 14HAET23.5£9.8% &, 7T HELERRL L.
W3/25 Bt U v oS8k OX8 [V v sBRicwy+5 iz, xt
BRED2.57+0.53icxf L, GVHD # Tk, 3HETL.15%
1.17, TABT2.23+1.76, 140 B T3.20+£1.70&, BHEE—
BYHCETLAE, THEX D ERL, BEEUE BI2BE
AEHNTEHEE (p<0.05) WE -1 (& 3).

6. FFEOZE(L

GVHD BT, PIREFLBIROODENE~D Y v
REKDEE (endothelialitis), 7 5 TNZIEE FEAD Y v RED
218 (emperiporesis) R 5h7 (X 6).

1) FIRAEAND Y v BREEEFT R

PARPIBICEES LTV AR ) vosBkEi: GVHD BD14H
BT?3.14+0.43icwf L, FK BD14H B TI1.91+0.19&: &
B (p<00D) wihish o1 (R T)

Table 1. Subset of the cells infiltrated in paraarterial lymphatic sheath of the spleen of

the recipient

Number of Number (mean+ SD) of the cells per HPF#
Group — W3/25/0X8 ratio
rats used Total W3/25-positive  OX8-positive
Control 7 828+ 88 7717 71 7 1.10£0.33
GVHD® 8 1182+75" 485+82" 253+44" 1.95+0.42"

a) High power field (x400).
b) Graft-versus-host disease.
% p<0.01 vs. control group.

Table 2. Subset of the cells infiltrated in paracortex of the mesenteric lymph node of

the recipient

Number of Number (mean+SD) of the cells per HPF®
Group W3/25/0X8 ratio
rats used Total W3/25-positive  OX8-positive
Control 7 888 +92 174+ 23 141£13 1.23+£0.15
GVHDP 8 1224917 5081187 262+54" 2.10%0.78"

a) High power field (x400).
b) Graft-versus-host disease.
% p<0.01 vs. control group.

Table 3. Subset of the lymphocytes in the whole blood of the recipient

G Number of Ratio (mean#SD, 9%) of the cells in all lymphocytes
Toup -
rats used W3/25-positive 0X8-positive W3/25/0X8 ratio
Control 7 42,0 5.5 16.6+ 2.1 2.57%0.53
GVHD® 8
3 PODY 34.2%£17.6 51.6%27.1 1.15£1.17
7 POD 47.5% 5.7 33.8£20.0 2.23%£1.76
14 POD 62.3+ 9.4% 23.5+ 9.8 3.20+1.70*

a) Graft-versus-host disease.
b) Post-operative day.
% p<0.05 vs. control group. -
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Y v ARBEAY RS AREOE|EIX, GVHD 0145 B TD
75£10% It L, FK HOI4B BTIIS5£10% EHE (p<
0.01) wAdizh 1z (K 8).

7. MiE4ELE (H4)

1) 7A7 3w

mE7A7 $ VEINREDI.6+£0.3 g/dl iwxf L, GVHD
BETIT 2.8+0.5g/dl, FK $Tix 3.6+02¢/dl &, GVHD T
SRR L EXTERE (p<0.01) 1B 7.

2) ey y

mERE Y LV EE, HBBED 0.14£0.05mg/dl KX L,

Table 4. Serum biochemical data

N

&

GVHD BTk 0.25+0.12mg/dl, FK # /% 0.23£0.05mg/dl
L, BETEN I 51

3) GPT

M GPT 2, O 53.4+11.1IU/1Ew L, GVHD &7
1% 51.4+22.61U/1, FK T3 39.0+19.91U/1 & REETEM
otz

% 23

&M GVHD W X ARZEL, FPFr—hHEo~AL =T
LyE=v b O FEBBHEIGEETEES (major histocom-
patibility complex, MHC) 7 5 A I HiE®##F#HL, “hbo~

Growp ~ Number of Albumin Total bilirubin GPT®
rats used (g/dl) (mg/dl) (Iusm
Control 7 3.6%0.3 0.14%0.05 53.4%=11.1
GVHD® 8 2.8+0.5 0.254+0.12 51.4%22.6
FK® 8 3.6+0.2 0.23%0.05 39.0%19.9

Values represent the mean+SD.

a) Graft-versus-host disease.

b) FK-506 -administered group.
¢) Glutamic pyruvic transaminase.

% p<0.01 vs. control group, and FK-506 -administered group.

N
sz 17 %
//

GVHD FK

Fig.7. Comparison of the number of lymphocytes attatched
to the endothelial surface of the portal vein of the liver of
the recipient. Each bar represents mean:tS.D. GVHD,
GVHD group 14 post-operative day (n=9).; FK, FK-506-
adiministered group 14 post-operative day (n=8). *p<<0.01
vs. FK-506-administered .group.

(%)
100+

[Ze)
a—
(&3 w
)
- -—
>
] (&3
— (=]
- — -
-2 =1
=
B
o —

Percentage
invaded by

N\

GVHD FK

Fig.8. Comparison of the percentage of the bile ducts of
the liver of the recipient invaded by lymphocytes. Each
bar represents mean+S.D. GVHD, GVHD group 14
post-operative day (n=9).; FK, FK-506-administered group
14 post-operative day (n==8). *p<(0.01 vs. FK-506-admini-
stered group.
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A= THBRNGW LY v 7 3+ H4 v, HleA4 var—alx
V2R o THIB I h MG EYE THRSF iR
%), BE, EEORENEREZBIEBTL LI - TIABDE
ENEEINDL LIS TRIALEELLR T VA Y
VoERBREN D Zh b ORE, WBORIAHENT D Z Lo
BETHD, e BEHMBEEKRAS, < v AOERMK - Bl
BHEEFACECCIECBEIR TS, GVHD KX 5%
EESRFREIC D CEHBEOBESIT Woodruff H"M i, +
A78T7 3+ A7 2% FTUV VREREHBERI-OBLIZEHE
METIL 7RO Y v ROBFRBEOE B L L TBERE
§~10HEMb LY==V DY v ALk, BLIOBEOT
MR TS AEIRER Y v BRI aS e Y £ T
YV USREFROBBEMILESELYHREL, ZOBEYELEY v
SERIEFER S LTV B, BRIV vREIR RO L LY vl
FEROBMBC L W ERTBRELEL-TWBHIERiEHLE. *
DHY v AROME, EFHMEC X% BAREROEHEL~
TIEEMEC L 5 THREKOE#ENBZ 2D IXBEH200
AEUBTHZEE LTS, Delz 5292, EELAKED T o
MPAEBIE GVHD £ 50T, NBBERCBEA B IO L >~
vy b O/NEOBRIEE Y v E 08 BB R R O O Bk
BB Y VoS (WFhodh THIMRME) ) v RO ER
Abh, ZOBLRBHEELAABCRLIEATH -2 L HREL
Twa. LaLl, BELTVAHBOEES, Zhb0REH
BMABEOEBAYREBLTVA00, HEANVIHEBLTV50D
PIZDWTIEB LM LT, NBBETIEHBEL R
TCODEED ) vAEHRERHB IR TV b, BEEREIC L
ey b DY voURERO THIRERAD VY v FROBEN
B b ETIHEEOHRSEIZIEL TS . Woodruff 5 ix,
FHBECTRIOIILARFHROBBEIZOHRE RIS
GVHD iz L 2 BN EHBBECEFRE TH L LHWL T
B, F i, NEBECRCTLBER DBEE Y v i b
&35 THlEYN GVHD ORRTHHHEARER T 5209,
LaL, MNEBREESATZZIALOMRNEET 2B,
BHET oMo EcET s F LW BRHRBEEE TR
[T

SEDEE T, Delz 5 0 LAk, GVHD BT
S48 BB E O, BB Y v @0 T a8
BLHENTHLACHREOEA RO, EbIL, Zhb
DD S I RBABBREI L > T THRERAEEH, W3/
25 BEMM (OKT4: BHic~nL-<— THil), OX8 KMl
(OKT8 : bl EM THIRR) O L LITBIERT & X
THEBREML T, BEMEOREINERIL W3/25 Bi:#f
DIE5 &<, OKT4/OKTS BRI & X THEBIC LA
LT, ZoHFEL ), BHEELIAE BCIZRE, BREEY v
Hio THRESCEREL TV Mok a G EML, ~n
S—THKROEMIREESE THAROEME h L EHTH 2
EHEHIE N B . Goldman H® I XU, BHBEOBESBER
BT, B UDKERCE D ZFh, TIhbhTK)M
CEMICELNS . NEBEOEC S BRI 52 ) v
NEREARLhLELD, TALDY voERE, BREBE,
bEEL, BB E D Z Ehicb 0L HNZINS.
LD Y v AEKSE T GVHD BOBEALI4E B THR
BEL T W3/25 RO RS FH L, OKT4/0KTS i
LERLTW . e PEHMBHEERAOREENEREDOLRE

3, BHEE OKT4/OKTS AR L, 1T &7nhHr g
BEERTWE™ 7y OPBBEBCI-TRAR ED
BAEMA14H Bi2ix OKT4/0OKTS ABERTE T LR LT
B, ZOEBEE CmAIC~ Lo — THIBRORIN S5 L D
LEIZLAD. ZORRCEEICER I~ — THIROBIE
BELIICHEEDLE TCHEBILAAE TR FF—fRDO~
A= THIROERE, BHEY v fi~0LbhIahb, Ehic
MIBEF~DEENET LT B EEL R,
BHEAFEORB, HRRBERC X > TRECHT5ER
HI~LA-THIRIZE > TiThebh, BEFAREORBIZA~
AR —THIRBEETEA v 2 -l FY 210 - THIBXHA
ARG EN TR L - TR I kb B ERHHLA TV S,
NERHEHEO GVHD OEOFE ORI, B, BREyY v
SR LMD~ o~ THIF O B Sk LT, 4
B ELBEBUBEE TIIME LTV L HME A,
F72, GVHD ORZ B LT Snover 5%, & + BEi%
8 GVHD EREFOFICRT2HBEE LT, MRE RLEIED
PIRARI A~ D RIEMMIROES 2R3, MEBEA~DY vosEkEg
# (endothelialitis), 3 LR ~D Y v BRI L5 &4 7o
REYHREL TS, ¥, =7 ASH - BllABEE T LI
¥\ T, Nonomura 571, MR KICES T 5 FHMRE
EELL, TORFBHEE 2 BMBCL LS ofc B
EL7z. 4EOBE T GVHD BTOBHEESET AT
MBI B 2 B B WL R IR S8 L hRTHEE
BholcE LD, ZORBICIDBEBEC ST EHBE S
FERRICMEEEND Y v mREBE IR - TV DBEEZLND.
& 542, Nonomura B®-* ik, MU <v A5 - MR E
EFMCBOCTRE LEORICY vAEABE L, HABED
FRXETH2HREXEEL, NMNEBE~DY v AREFH
(emperiporesis) & L7z. NEBEE7 VT4 GVHD Ty v
RERRIE A L - TR O SR B AEE 2 8 B i EmslF
BRERELEANTEECSCENRSh, 2O/ NERE
EEVCTHEHBEEL RRICNEEE~D ) v Bk B
ZoTWAHREIRIN, MEBEADY v REREZFICDOWT
Nomomura 592, #E L TWA Y v otBRD#0% A~ L% —
THIRTH -7c& L, ZhbOMIKEA, MENEMRNSHE
DR/RFREZITTCOLRBZHEOTIZi o EHAL, T,
BB L T Bz LA DM~ — THIBRTH - 1
Ehb, ZALDRZMMRIIEEMRONFRHE B> T
WADTIIR O EHENL TV AT, Eh, BHBEED
GVHD REHICIG LFIC MHC 25 A THENEH XA T
WHEDBE® LA bR, ZOZEnBLLIBE EERIE T
FEORMZELE LTV A2EIRE I, GVHD BT
12, EMESREESLNL, Fr—BEO ) v ARICHERER
5B Lic-oTwWAHLELLND. BHEKIUEBETREKE
FOREREBIVCTHEOHILETRECHKERIE D
GVHD i L5 Z(AERTHH, HE BT 2E(LD, 4l
EHEBERECE LT, MRGEE THRIAENER TS S
REMRYHBLCVCA2BEERNINZY. Lo, GVHD £
FADMWELFEET, FFVART IF—EDLR, 7TAT
IVOET, Ve vo FREOFEERE OHEOELIX
BYT, EREMCIBEEORENELREBEKTH Y, BN,
INBIBITABEBEGN LR > T BE LD L, FiEN
PO ERIESE & T T B L2 E L B FIIC BT 2 I
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HECRIEEOZERLRE L, KB LD L LATURZEROK
FEERLTVWAETHONFEMEELLNSD,

EHW, Snover B, B2 GVHD 2+ F 251+ 5 —
(natural killer, NK) SIlRDAIC L o TRELEZ E LTS,
F ORI E LTEAY GVHD DN L kb EEOERER S/ NE
IR, 7D ONCIRAE £ R e & ORIRE TR A8  HIRES R
WEWOELTEEAIGES L LTHEDLEI IS L, ThbD
#ias GVHD TiRBIRNHB I D8 T, ~oi=T
Ml 2 ABEERBRERO BB T ieb i Bicd & GVHD 2
BID3BHLLTWA, filcd F+—m@3ED NK MEAE%
GVHD OREEIEL B o TV B EERTI|MEITS O, f
¥, GVHD THERE, NBRESCRIET MR MRESEET
MREARIEEAETHD L IR TERA™, BEDWETR, B
BBMEEESITHRESRO LEI MHC 7 5 2 [ HIEAEH X
h, ~ - THilRGARESEETHREARCRETAZ L
DEEINTEDY, ZhHDOEMEBICRTLIHERR &
BBEFABCET LTS EELBAD. FROMBEYEDEE
RN~V THREMLTHELEVH5HED LB T,
% GVHD 0EfhE 2R TR Zh b O, RCHER
RIZbBEb-sTWBEEXHZEVRTETHS. Mason™ i
Fy P OREY v ARERBEIC LA GVHD RIEERT, RAE
DRE Y v ARBERSEME GVHD 2 RBELTBE#®E 2~ 3
BETHET LD L, ~A S~ THEDOZERRE LKL
MEEEN THROLYBRE LR T, & dIEKFEMN GVHD
DREENELRIEH->EXRELTED, SEHOKRFTD,
¥ GVHD & X AREMTITHIERN L i BEEEIIC, ~Lo%—
THERID Y v o RIERE, OF~DOBHE - BEVNERTH - 1o
b, &M GVHD oRfEici NK HIls0 XTIz, ~n
R—THIEE I OThIC L ARIEEZT -G ER: T Mg
BsELTwWaEEbRSD.

—77, FK506 i, BE R/ BBHEFATHERAIh, RIFLBHEN
BESHRTWBEHTH B, FK506 DR E5IZ L b FEic
T3 MEARES L UHBEEOELLAR I, ThbDF
LEEENEORBMCIALDEELB L, ZCOEFHOHE
i, el LABEEHRROBFOTFIEE LB EELD
fz. FK506 #4558 TEMREMNBRBEC X - T, GVHD T
SRR, Vo, R, MBECBITAFEELITEAL
T I hicEL S, ZOEHC XIABEIHNRERORBON
H2%, BV U 2EMNEE OB o 5 AR OMENC O
BoTWAAEERIVREE S hic. R, R, B, v 2
MEOERERIC L 2 EBTRIOFE ORI, BHEEEDOR
% GVHD REOCTW, fElflFlosdRoMEERTSH 3
LWL, NEBHEFONRENEINRRRELEEhTER
B, RENE - FRBEHESTRELRENTRIN, Z0HE
TRBERE & FRIEA—OFfREEY b oD 55
FREPBRSIVCERELR L, RELNESOBT O &Hh
b3 RERWERLEbhD.

¥ i
Fy MMEBHE GVHD ®F BT Ly = v b ORFIE,
Vv R, OSBRI L WV UTomReEx.
1. R, Y vo~850 THfagisi s 5 W3/25 IBMAmR,
OX8 MO B, T bBHEE 148 B TRIEN &
HRTHEEREMER L, W3/25 BRI 0B nER OX8 i

HHIROEME L Eh o,

2. MEFDY vAFRIZ Ladsd W3/25 BrMiaD iz,
BHEEUABCBE#IAELUNTERC LR LT,

3. GVHD BHCuRBEHK4E BCFomE R E & BE L
BADY v RBRBEAT RN EHTH - 7. FK506 5B Tz z
NOOEIZEE SR T,

DbX o, PBBEZD GVHD OO FERSAEY T2
AAR—THEOV Y=Y PO U Vo RIERE, mHEBIT5
WD LA BBEUAE T TREL TV A Z L2 bL
ZLli, RRBHUBSELELIDRTELLY Y=V DY Vo3
RIERE, FFE, B, Bl L oSBT 5 RIEARELLT
LYKBOZEBII - TWADTIRL, ABCEEHED
RBCHERLCBEELORA. T, BHBETEDS
RTCFROMENE, BEERICBTS Y v RkRHETR
WNBBETIEBICEZ ), BERARORBHRT L LE
2BbhBIALOEL FK506 512k - TH4IZh 5 =
EERBEBMRIZLT.

&t 2

MErkzsedicd, HHE, ORELE D ¥ L BRSHGc%kE
CREDHBELET 5 L3, EEEENRE F L AR
bHUIRBEFENFEC OV THEE YR X ¥ LSRR EEHSBR
REROR « NIBZHEICE < BROBLRLET. T, ABH
WK EE L @RARE ABEREOENCEL BB I LET.
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Abstract

In order to determine the period in which lymphocytes from a donor organ recognize the host organs, and attack target
organs in graft-versus-host disease (GVHD), we determined the subset of the lymphocytes infiltrating the spleen, mesenteric
lymph node, and the whole blood of the recipient of GVHD model of rat small bowel transplantation. At 14 days after trans-
plantation, the recipient showed severe symptoms of graft-versus-host disease, i.e., skin damage and diarrhea. On the same
day, the spleen and mesenteric lymph node of the recipient showed marked infiltration of lymphocytes, and most of these
cells were proved to be T cells by immunohistological staining. The percentage of helper T cells in all the infiltrating T cells
were 66% in the spleen, 66% in the mesenteric lymph node, and 73% in the whole blood. The result indicated that helper T
cells were dominant in the lymphoid organs of the recipient even in the period in which symptoms of graft-versus-host dis-
ease was seen. The liver of the recipient 14 days after transplantation was also investigated in the GVHD group and in the
immunosuppressed group, which received FK-506. The liver changes caused by graft-versus-host disease were endotheliali-
tis, in which lymphocytes are attached to the endothelial surface of the portal vein and central vein, and emperiporesis, in
which lymphocytes infiltrate the bile duct epithelium. These changes were seen only in the GVHD group, and were sup-
pressed in the immunosuppressed group. These changes are thought to be caused by the lymphocytes recognizing host anti-
gen, and this fact shows that recognition occurs in this period. These results indicate that in small bowel transplantation,
recognition of host organs still occurs in the period of significant graft-versus-host disease, i.e., recognition and cytotoxicity
occurs at the same time some period after transplantation. The immunosuppressant FK-506 was shown to suppress recogni-
tion of host antigen in the liver. These changes in the spleen, lymph node and the liver may be good criteria for identification
of graft-versus-host disease in clinical small bowel transplantation.



