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E B Thifilid&imaamiatmso 2ty xE 5% (graft -versus -host disease : GVHD) D FfE
CECHSG L Tws b Twns, SRFZAEThIARICEET 2L ENEFEIL V) €T I —-D1DT
H%HCXCR3 %ML, MW CcaY: GVHD 2528 2 0h» 2 MEt Lz, B, BRI & B
HERMIMp o) v 33k, NKitlex €/ 7 o—F bk (JiCD4, JiCDS8, HLCD56, PLHLA-DR, T
CD25) THAL LT OREZE72. CD4 " THIKED CXCR3 %8, HLA-DROFEHIZW-FR L RMIML L b L 15
WD F DA o7 (p<0.05). NK (CD56°) #iliTidCXCR3, HLA-DREBICHEE I L h 7. IL-
2CTHIM L 72 CD4" THN T CXCR3FEHIIHE %S A COREWIUML TR & W AP ar ol <
0.05). IL-2 CHI# L 7 NK#hL > CXCR3FEBUIITHIZEA A o 7245, HLA-DRIEBUIRME M & AT
WMTY%h o7 (p<0.05). BH1» B HEOFRMINCD4 THIKLO CXCR3 33 % BH MBALE) & X8 o [
HREFERE B T A L IE WIS TR TH o 72 (p<0.05). EHMmo CDA" THIN, NKMlToH

CXCR3 FE B DR UL BN MM TEM GVHD 235 LI wEw ) ZEITHG L Twb EE 2 7.
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&

E L 72 & 00 i S S 2 B (A PR B0 T B iR
FEo 128 LCEnEfgmsThbhcuns . i
WM O IFE TR i R (graft -
versus ~host -disease : GVHD) Zd - & K& % &
D1DT,FRICER B2 KTT. S GVHD XL
IR L72BF IS L DG L THREA L 2 e > b
DRI EE, MBICERLCRET A L INTWAS.
1DV RE T AL & FF L2 3 11 5 lipopolysaccharide,
tumor necrosis factor-lZ FF—D~< 2707 7 — I K
L, g M —THBE SR LG b3 5 2 Lok
BT 2%, $7:, ZOEMIHBEAPR (HLA) ©
& %2 2k L TR AN 1E 3 % . 2 OB ARIEIRTEIC S

il

PRO144 10 H 31 HSAfh, P44 12 H 6 A28

BRI RS © FEFRBEAE
T 321 - 0293 i A UL T #R B HB T A WY b /N bk 880
BWREREE NREEE (LK)

Ailfi,  EVER AR RS A

% CD4" THllf M b 2, Thififa~& 5{kd 5.
Z @O Thl1 #ila O FAEH SN GVHD OFAEIZIE b -
Twz ™ B, Thififla~o5b, FHHEIIXFES
4 U REELEEEE LT ERbr>TELT.
FENA VFVATA VEEOFEAMERTL D Oh
DY T 77 I —IIHEINTEY, THMRBERIZIE
FNZENHLTCFENALA VT HFFHEL T
A. Th1flE FiZiZ CXCR3 B L IFCCREAMEH L Twv
%% CXCR3 & interferon -inducible protein - 10
(IP-10), monokine induced by interferon -y (Mig),
interferon - inducible T - cell o chemoattractant (I-TAC)
DN Ts—LENTV5S.

AT, 38 1A R RS A L2 8 B, SR A I, B 7 A i Y
NTWBED, ZORTHFMOFMAENKE > T
B, ZTOHBO1DITWEIMIEERE, K2 L7
EEIZHAGVHD HBEELZ EIZH LMY, S T4
V3 BB I e MR S S R o0 2% GVHD DR % 5% 720
KB TOTh 1 MBOBREL FllT 56 2 L ALEL
EZ T, FO7-8, CXCR3DIEH % B I, A4 M D 4%
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IZCDA THIfa Tz L7-.£72, NK (CD56") fifad
GVHD 5B #MEHIZES L TBY, I CXCR3 DT
HAMEL GVHD I2B1) A58 2 3 L 7.
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1. ¢ &

ASY B REIRAL, AR 2 15T o 7oL B
T 38 ~ 42l TREER B O e W I O B RO
bOEFERABEZML CEFBOHFTO L LITERILL
7o RREILGE, FAEEREAREAN, WA MRS X0 45
7o BB, OB AEMIE, SRHZER O #IR
L hmL .

2. ifAH SUEA

iR fluorescein isothiocyanate (FITC) # & UFphy-
coerythrin (PE) ki~ A€/ 7 a—F VHiik%E i
L7z, $LCD3 itk (Leud, DAKO, Denmark), ¥t
HLA-DR#ifE (Fujisawa, Japan), ¥ CD25¥ifk (IL-
2R-a, DAKO), ¥LCD564ifA (DAKO), $iCD4Hik
(DAKO), ¥L.CD8#ifk (Fujisawa), HLCD 13 Ptk
(Becton - Dickinson : BD, USA), $LCD19¥ifk (BD),
PLCD 33 Pk (BD), PLCXCR3I¥ifK (DAKO), BL
oy ba—n& LCRICY 77 5 AEGROPUKE Al
HL7Z. 4% —a4 %22 (IL-2, S-6820) 133
FBUEE (KB L D17

3. RO REEIEE

B, KA A 5 OB KO 58, Ficoll -
Hypaque (Pharmacia, Uppsala, Sweden) % H\7:1t
EEEICE VAT 72, Thby, P9AFvrFa—
7 (W, ®I) =V, M % Ficoll - Hypaque (2 HE
L7705, 400G T 305 M R iFaEmmie 4572, M
Mo d e, Wi, 10%FBS (SIGMA, ST, USA)
M RPMI 1640 (SIGMA) 2 L7z, filaoi#idk
HOBRE1 X 10°/mIC %L, 37T, 5%C0, 1 ¥ F a2
— & — i CHEEL.

4. Invitro \Z&(T 5 T#i, NKHROEML

75 A5 4 v 2 y—L (FALCON3001, BD) HT
10 % FBS il RPMI 1640 % 12 1335 L 72 B i, A8 i
HAZERMINE (1 x 10°%/mD) (ZIL2 (100 U/mD) Z¥mL,
37C, 5%C02A4 v ¥ aR— ¥ —hTH# L7,

5. REY— 7 —DHH
AUND 2T AT IE ZE Gt TIT o 72, BRI LIAL
BEMETIT 72, Wihogad, MigEERs Lo

ML 50 pl & FITC AL 7% v Ui PEAZPLIARD 10 il %
RELAL. 2fEoSE1320 0%, 770k i #
(FACS Lysing Solution, BD) T, ¥k LllE L
7o BEEEMNEI 20 0 TR L RICHIE L2, i~
— A1 —DlE L FACScan (BD) % F\»7: flow cytome-
try BIZE D AT o 7.

6. HFEERE
WET AR ALELZ 12 Student’s t - test & W 72,

v R

1. THiEH KU NK#EFR0 CXCR3 D#3R

TEYmEcL ), THE (CD47, CDS8'), NKif
g (CD567) 2BiT 5 CXCRIDFEM A Mat L7, B
i (n=5 THCXCRIHBWEFRIZICD4 THIL2.6 =
14%, CD8 THINL26.1 =21.0%, CD56 + iy 15.8 +
100 TH -7z, OB AEMIM (n=5) TIECD4'T
MHE 309 +3.9%, CD8 THINL375+4.2%, CD56"#l
8262 +83%Td -7 (Fig. 1, Table 1). IEH7iiLo
CD4" THifeD CXCR3 FBUL KM M 12 R THEICA
ol (p<0.05).

2. CD4TT#IK8IZ$(T 5 CD25, CXCR3, HLA-DR
DHEBE

CXCR3"CD4 " THia Iz Thifili %2 HS5bH LTV 5.
S oI, EHETUEE LTS5 TWwb CD25, HLA-
DROFEH% CD4 " THMTHlE L, CXCR3IOFEH LIt
L7z, BRI (n=5) TIZCXCR3Z2.6=1.4%,
CD251311.9+=19%, HLA-DRIZ29+18%Th VY,
FHIM (n=5) TIZCXCR31X30.9+39%, CD251%
14.3 £ 54 %, HLA-DRI312.0 £ 45%T& - 7> (Fig. 2,
Table 2). BERILIC BT 2 IEHLHUR O FBUI KA ML &
WATCXCR3, HLA-DROYH B IZA h o7z (p<
0.05).

3. NK#HadD CXCR3, HLA-DR%IH

NK (CD56") fifaiz>wTd CD4™ THIM & [k
CXCR3IIin 2 Tt ki HLA-DR # #ll7E L 7=, B%
Wi (n=5) TIECXCR31$15.8«10.0%, HLA-DR
1312+ 0.8%TdH-7-. KWL (n=5) TiXCXCR3
1226.2 =83%, HLA-DRIZ2.8+0.9%ThH o7z
(Table 3, Fig.3). FH5iLo> NK#AHK T CXCR3 DFEH
OFIMEIEREN M L D b FEEE R L7225, HLA-DR®
FEHELDIIHBEEI o7
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Fig. 1 Expression of CXCR3 on CD4", CD8" and NK cells. Mononuclear cells were
treated with monoclonal antibodies for CXCR3 and the antigen expression was
analyzed using flow cytometry. Representative profiles are shown in this figure.
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Table 1 CXCRS3 expression on CD4", CD8" and CD56" cells

Cord blood (n=5)

Peripheral blood (n=5)

309 £39%
375+42%
26.2 = 8.3%

£y

CD4 " cells 2.6 +14%
CD8 " cells 26.1 £ 21.0%
CD56 " cells 15.8 £ 10.0%
CB E
%
-
a - 'g
Q I'Ia L}
PB 21, )
ac"v 102.- w® 10t uE‘
CXCR3

this figure.

105 10*

10

CD25

CB : cord blood, PB : peripheral blood.
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Fig. 2 Expression of CXCR3, CD25 and HLA-DR on CD4" T cells.
Mononuclear cells were treated with monoclonal antibodies for
CD 25, CXCR3 and HLA -DR and the antigen expression was ana-
lyzed using flow cytometry. Representative profiles are shown in

Table 2 Expression of CXCR3, CD25 and HLA-DR on CD4" Tcells

Cord blood (n=5)

Peripheral blood (n=5)

CXCR3
CD25
HILA-DR

26*14%
119+ 19%
29=18%

309 +39%
143+ 54%
120 £ 45%
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Table 3 Expression of CXCR3 and HLA-DR on CD 56" cells
Cord blood (n=5) Peripheral blood (n=5)

26.2+83%
28+09%

15.8 = 10.0%
1.2+08%

CXCR3
HLA-DR

4. IL-2 gk (T 5 CXCR3FEHR

IL-2 (200 U/ml) %ML T CD4" THiME % &AL
L7z, ZoiEM L L7-fic Bir 5 CXCR3 383 » 4
I & MM TR L7z, B Ciddim%3 B H I
CXCR3124.5+0.9%, CD251389 +5.2%, HLA-DR
135.1=1.7%, 5HHIZIZCXCR3X17.2 = 6.3%,
CD251321.7 + 4.7%, HLA-DRIZ18.5 = 154%, WA
KM TIERMHE 3 HHICCXCR31X23.1 =7.8%,
CD25220.2 + 7.5%, HLA-DR320.5 + 16.4%, 5H
HiZ13 CXCR31333.9 £6.7%, CD25!325.7 = 3.9%,
HLA-DRIX34.3 + 104% TH - 7= (Fig. 4). iHtEfLL
72CD4 THINLICH T 5 CXCR3 DIsHIZ 3% 3 H, 5
HowsdFhd T, KEMICEBEHMLTLRI o7
(p<0.05).

FBEIZNK (CD56") Mg IL-2 2@ mL, BH%E
WELZFOBLERE LA BN cE@mngs A g
CXCR31326.2+16%, HLA-DRI39.8+3.2%, 7H
HIZiZCXCR31341.4 = 10.4%, HLA-DRIZ11.5 =
6.3%, RAFEMIMTIEEMNES HHIZCXCR3 X344 =
8.8%, HLA-DRIZ31.7 + 25.0%, 7 H HIZiZ CXCR3
1333.3+5.3%, HLA-DRI332.7+27%TdH o 7=
(Fig. 5). IL-2 THl# L 7= NK#ilg > CXCR3 FE 51352
FHS BB LU7HOWEF NG BEHF I & KRN T3 7%
olz. LaL, HLA-DROFEHIZER M Tldv3ih
OAEMNE CHRMIM L © A %h o7 (p<0.05).

5. BHEREZEOFRMIMD CXCR3 R

B 1+ B o2 H I E% CD4” THilLo
CXCR3%H (n =3, 1#lA%grade T ® GVHD, fth2 %
1¥GVHD 72 L) 13494 +13.8%, THo7:. HLA—XK
OFMBHAEE (n=4, 1#lH%grade I ® GVHD, 13
Bl GVHD 2 L) T44.6 =£4.9%, HIALX—HKOEHE
Hi®E (n=4, 26l grade I GVHD, 2T grade II
®» GVHD) T73.8*+11.0%TH o 7. FHIBHE 1EL
FEoBtEERE (n=10) T288=75%, HHWOKTL
7mIERNEE (n=7) T26.0x11.4%TdH o7
(Table. 4). 1% HHEIZ1FEHZITHE L TCXCR3%EHD
WimEz07: (p<0.05). 512, A mBmeiss
N THLAR—HOBHBITH > 720 T, HLAR—EKD
BRI E B S L CCXCR3IFEWH 2 T L LA HE

e k-
"1 A k]
% : e
CB o1y ®
e N
A
O % ®
K] e
b1 ®
PB 2! ®
% k-

CXCR3 HLA-DR

Fig. 3 Expression of CXCR3 and HLA-DR on CD56 " cells.
Mononuclear cells were treated with monoclonal anti-
bodies for CXCR3 and HLA - DR and the antigen
expression was analyzed using flow cytomery. Most of
CD56 -bright cord NK cells were positive for CXCR3
and HLA -DR. Representative profiles are shown in

this figure.
CB ! cord blood, PB . peripheral blood.

xRz (p<0.05).
z =

i AR B o 2tk GVHD 35 BEAS R L2 He e LU Tl
EThbETHHENLV Y Z2OMEDE
WAL O RBYEITRD B 2 L A% ST I
CD 4" THIRE DY £ TR IR A I LTI P L
TWwabZ &7, I CD4  THINLND% { 12 CD45RA
DUWEERTF A —THBTHHZ LY, IL-10% %
DA DAL YEEROHEL TWBEZ LY R bHi%
DM THARMIM EMEL TWD. 72, &k, i
TH#iIfZ 1 cyclosporin Akt d 2 K HEAR A KRS, &
Ly bE, B THBOIL-2Y 275 —5HL
IL-2 ARl S b b o sk b H 2", #
HHEOAM GVHDIZIZZDIL-28 X OVINF -y A2
b5 Thl1HilgOEE K E v, BRHESMEGVHDIZB
WCTh1T#BIEFENA 2 EICX D14 — 7 THll
Ik ans, ZOTh1ME~DRLFHEIZ L
LW Th 1M FRE 21X CXCR3ZSHHT 5 L H 12k
5.

SO T, TG E RKAEMIZBI 5 CD4",
CD8'BXUCD56 MIMLTOCXCR3IDIEMF el L
7o, FOME, HIZCDAT T TR E LEPFL L.
X512, CD4 " THINETHCXCRIDIEH % CD 25,
HLA-DR & lb# L, NK (CD56") Mg TIZHLA-DR
Sl L7z, BEHF I CD 4" THINE® HLA -DR, CXCR3
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Fig. 4 Expression of CXCR3, CD25 and HLA-DR on IL-2 stimulated CD4 ™
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Fig. 5

Tcells. The cells were freshly isolated,

cultured with IL-2 (100 U/ml)

at 37C in 5% CO, and CXCR3 expression was analyzed using flow

cytometry on days 3 and 5 of culture.
CB : cord blood, PB . peripheral blood.

—-o- CB-CXCR3
- -&- CB-HLA-DR

‘—e— PB-CXCR3
{2 PB-HLA-DR

_ /
/ /“.
B .
0 5 7 (day)

days of culture

Expression of CXCR3 and HLA - DR on IL -2 stimulated NK cells. The cells
were freshly isolated, cultured with IL-2 (100 U/ml) at 37°C in 5% CO,
and CXCR3 expression was analyzed using flow cytometry on days 5 and 7

of culture.
CB : cord blood, PB : peripheral blood.

Table 4 CXCR3 expressions on CD4 " cells from patients who received

stem cell transplantation

Acute leukemia patient treated with

Expressions of CXCR3

CBSCT with HLA - miss - matched donor
(1 month post SCT) (n=3)

Allo - BMT with HLA mis - matched donor
(1 month post SCT) (n=4)

Allo - BMT with HLA - matched donor
(1 month post SCT) (n=4)

Allo -BMT
(more than 1 year post SCT) (n=10)

Chemotherapy alone (off therapy) (n=7)

494 + 13.8%

73.8+11.0%

446 £ 49%

288+75%

26.0£114%




FBHREZVWTNLIETH - 7248, CXCR3E X Y #HET
Hol. TOMPIIEFMCDL THLDOZ I1dF 1 —
THMCTh1fMifEOHED R W E AR L TWDE EE
.72, CD56" #l1 <o HLA - DRFEBLZ BEHF I & AR i
TENP%Z L, CXCRIDEHDEDLHSLNTL o7
NK (CD56") #il1id CD56 DREIMOME L 2212h
o, —RIZCD56 A RSB (CD 56 -bright) NKH
faofkEixy 4 b4 YEAEME ShEd, ERSE
AT BEREEATETH D, CD56AMEIEH (CD 56 -dim)
NKMHL I killer iz D& HIAEE LT3, CXCR3
WX CDS6 BAEMAMIICHFEL TwBEshTwh, Fig.
3R L2 L 9T, Wi NKAIRZ Cid CXCR3 WA T
HLA-DR%EH S CD 56 =78 BUMILICZ { RO S /e,

KIZ, IL-2 CTHE G HEAL L 2B 0REBLZWHICE
WL L7z, BER M CD4 THINLIZ BT 5 CXCR3 D
FEHUIREES B FCITnefld /. LaL, Figm
@ CXCR3 DB B IMIIHERTHEIZEZSHBIC
S>THEDOEFBEE L o7z ThIE, BRI T
DL DF A — THIBLTIL - 2124 ¢ 5 S AR ML
DI/ E W=D IL - 2RI X A BUS W HRAY I & 2%
MHBLEEZ 50/ LaL, CD4MIO IL-24]
W day 36 day 5 TOHEMEIIIER L & KM I T
otz TOT L, BEIMCD4 THINE D YA
FHA B EZELTHEIEEZRLTWEHDEH
A7z BaimAiiE T, IL-2ARPETLTWS S
EEEYD, SHBREThIMBE~OGLZ FET L5 4 b
A COEEREDEETHLEL M -7z, CD4 THIN
DOCD25 M HHBSD I TICMEZETHOEITWHE R L
7z. CD25" CD4' THIKIZIZ—#ICH RS 22 5
HEBH Y, FRETh2HOEETH L L ShTw
5 SRR B T RREMEICIZ HLA -
DR ' CD4 " THIREZSB I L GVHD 3% L, T 0
CD257 CD 4" THIBEA B Lisd 5 & GVHD (3R L
T E3NTwA, 4, KTt CD25 %It
B L HLA-DRZEBMP K X o 722%, 471 CTid HLA -
DRZEHL & CD25 BB EN ko 722 &b o 72,
ZOF IR M T GVHD "R ETH 5 2 L 2 EMf1T
BYDEEZ. Foml, BWMTHIEOTh2Y 4 +
HA CEAIEFREME ) AL THB L 0B L H DY,
IL - 271 NK #i§2 T2 HLA-DR D3 BUIZ 2D - 72
25, CXCR3IDFEBIZIEED h oz, T F TORY
TSR M NK AN, IL-207F4E FTESIKADNK
fMige oL H TS LAKMRICZ 2 & LTw
BT ENDPoTEY P, SEoIL -2 % # NK Al
128175 HLA-DREHOHLEIZ DWW T O I 5% F
W NEMEEEZ. 72, SHEOIL-22HVTO

76 B B DIMS

Kaah 12 AR & 5238 L COMES T, AR OBHIZ LM
RHEEOEELERILELEZONDL., ZO1,
GVHD IZH5 3230 & LTRIENKTHRLH 5. #
DONKTHD—> L ENTw5CD3" CD56 Mlgn Lt
BOEHFMTIILRVE VI TGN L. EBICEME
ORIz TCD3 CD56 Mg D s nz
EERFEAIIRHBLTWS CGRERT—7).

BAEBEE ORI T, CD4" THIME Lo CXCR3EH
WA AR S & B RIS & IC G AN ah o
7. LaL, oy nEMEEZHLALR K TH
o727z, W U0 HLAR B BB E S & bk
Lizbzar®uwilos. F72, NKMlto CXCR33H
WDV TIEHMELIRRTE L d o 72%%, HLA-DRIEH
B AL EE IS, BRBHEE L OMICER
EEBOTVSE RRARRL . IL-25BNKMzo
HLA-DREBOHKEZ I T 20 TH 7.

B b <72 & 912, A% GVHD Tk K+ —THIM
AV, (EPEE L Thiflila~o k36 2 ik > Tiles
5. IL-2FAE TR CD4™ THINL O CXCR3 ZH A
BAWR I D70 Mmoo CD4" THMAYTh1 (CXCR3
k) MR b T 2 OWNEET L L EZ N T
IL2FE CD4 THE CIZHO RIS MR A 1%8 % &
5bH 3T CD25DFEN TR 5N, HLA-DROFEH
HERMIML & 135 % o T2 &, NK (CD56Y) #ilfac
ZCD56msHoET, HFHCORBRIIH DS
CXCR3 Bt NKAIE OAEAEDS T ic Ao h 22 &, IL-
2HBITHLA-DROBED D o722 & % 295,
GVHD "BR ¥ CTH L Z L IZBRT A I D EE 2 7.

s

FEHNA YT Y = CXCRIDEHRZHEHIMOT B
L ONKMIfCHE L, BAFRMMmE L# L /2. CD4"
THINLO CXCRIFEHILAT M T4 { ZEZ2 7B /2. NK
M Cld CXCR3ZEIMDFAEIIH S 9 Thh -7z, CXCR3
ST GVHD OFEFEEIIEHS LT b EE 2 7.

| B RE#bLICHN, BERIMEREIC S
Wz7iw Tz Em ARHEIE RS R e, HATEE A B X
URBERE, Rai~—7—NEICBl L ZigEz w72
WCERIR LRI SE S M R T HE AT B IES L 2 5.
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In order to know why the development of acute graft -ver-
sus ~host -disease (aGVHD) is significantly milder after
stem cell transplantation (SCT) using cord blood, we studied
the CXCR3 expression on CD4 T cells and NK (CD56")
cells, based on the fact that CXCR3 is one of the chemokine
receptors on Th1l cells. Cord blood (CB) and peripheral
blood (PB) from healthy volunteers and patients who
received SCT were treated with monoclonal antibodies against
CD4, CD25, CD56, CXCR3, and HLA-DR and the antigen
expression was analyzed using flow cytometry. The percentage
of CXCR3 antigen on CB and PB CD4" T cells was 2.6 + 1.4%
and 30.8 £ 3.9 %), respectively, demonstrating a significant dif-
ference (p < 0.05). However, that on CB and PB NK cells

was not significantly different. CXCR3 expression on CB and
PB CD4" T cells stimulated by IL -2 for 72h and 120h was sig-
nificantly different (p < 0.05), but that on NK cells was not
significant. CXCR3 expression on CD4" T cells from patients
who received allo -CB -SCT and allo - bone marrow transplan-
tation from HLA - mismatched donor was significantly different
at one -month post-SCT (p < 0.05). We concluded that the
lower CXCR3 expression on CB CD4" T cells and absence of
difference in CXCR3 expression on cord blood NK cells facili-
tated a milder aGVHD.

Key Words : CXCR3, CD4" T cell, Cord Blood, Stem Cell
Transplantation, acute graft - versus - host - dis-
ease (aGVHD)



