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EEORERZEODEE LVRBICE-T, BH
BHEGEFEFETCRBERN, SHEMHES 5 VIZEXR
HRBREE T 2ENREEE L EH, HE
THEC 00 ARl Lo R sEA S FOShTWS, L
#» L HLA-identical sibling # donor £ L T &, B
KI3B MM Td & 3 graft-versus-host reaction
(GVHR) BWERICHEL, TOFHBLIOBEIEH
BHEORKOBEETH 5". GVHR 1 graft f @
donor T cell 4% host DERE SR K & not-self
B OB LT, TOFEREL IS cytotoxic
T cellick » TEFT HRERIETH D, D GVHR
DFPFBLUBBOLFERE LT 1) BRI & 2088,
2) HhY vosERfiRIc K BE, 3) MIEHNFERICLD
donor T cell gz, 4) donor T cell HiFEERN
15 GVH RiS#oiifm &b onsd. Chsok
HEo S5 b5 EMES B, density gradient
separation itk - T= v x¥BL VL F BHMABH
SHRBIHUMBEZREL S BT LEREL TV AN,
A3 iE anti-thymocyte serum (ATS) ik b &%
HEEkRETA L EENE L, TOBICETD
5 5. 1) EmBmiacss 288, 2) fBERISoMm
FHizo>WTRFLIZbDTH B,

MHEELUEE
1. =9 x
6~ 12840 C3H/He (H — 2%, C57BL/6 (H —
2°), (BFMEEREIY) B & URR (LEeRERENY) %
BLx.
2. P
Rabbit anti-mouse thymocyte serum (3, Gray

SYDHEICED 1 x 10° © C3H = o = fgig b4
complete Freund's adjuvant & & dicw + ¥¢
footpads iZ7EA 4 BRE#IcRIBOMIE% 3 Hias
UCREREPICIEST L, 7 B8ICERIM L 72, & 220
L CREB O % adjuvant 72 Lic &+ F O 12 &
TEHL, EEBRCEROMIEE 3 HMEGEL T
EL. THRCRML . BohclmFEE 6 CTig
M oJEB{bk < v X DFRMBR. FF. BTRIXLE60
% crude RATS, & & iz Balb/c IRk DB EHaE
MOPC 31C TN L 76D % RATS & L7 —ifizs
S E R (RATS/BM) & % W 3 B8 BT TR
L7c (RATS/FL). £ IERE v+ ¥ L0 EonimiE
ERIBCIEBLR. <9 X DOIRIER. F. B CRNL
72 & @ % normal rabbit serum (NRS) & L THH
L. BREINE S ERRLT2: 1 EfL, &
ANCIRB LSS 3T C, 0 2MBL—ET>f7»
fo. TEMRNE I GIRAEMNB A~ HRFRS FRES
LRI NIbDTHB.

3. folamEEsER

EHAER L 2B, #k, target cell (1
x 107 )%%& 0.05ml 9" 204,37 'C.45 43R incubate
L T 0.25 % trypan blue ic & % dye exclusion
test %7 - 7=. Target cell iz i3 C3H < < = fgiRiaf,
feqmia, BfiMiaE ALY, BRI 10 %0 fetal calf
serum % 0% 7= RPMI-1640 (GIBCO) %/ L 7. C
NRLITOERICBIT2BRE LCOEERALL. #
HALURERERE Vv E ME GBERZE) %46
KHERLEDTH S,

4. PMFic & 3 Ei0E

BRI S 5 O iR 20 SRR oW MmE L/

Fundamental Studies on Bone Marrow Transplantation; Elimination of Immunocompe-
tent Cells from Spleen and Bone Marrow Cells by Anti-Thymocyte Serum for Preventi-
on of Graft-Versus-Host Reaction. Hideki Kodo, Department of Internal Medicine (Il)
(Director: Prof. K. Hattori) School of Medicine, Kanazawa University.
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hESRTOMA, 37 C. 30 2 incubate #% , #1%&
weHks LER L.

5. EMEABREEM:

) Bom=—& (CFU - s): Till & McCulloch™
ofikic & 0, MR L1 C3H ~ v 2 OB
15 x 104 ZBFER XHBE (00R) L e[EFR= v Rz
#ictk, 9 B I £5H L Bouin Rk L THE=
o=—%EELK.

ii)* Fe spleen uptake #: Bennett 5%0 k4
CemERE Lz C3H = v 20 B Bl 2 x 10°
PEREXHEH LR 2 ICHIE. 6 BRI
0.9u Ci @*° FeCls MRS L, 17 Rf% O
535®Feuptake 2 ve—H v v ¥ —THRIEL
1.

6. Mitogen (o %t4 % KIS

ZFBREEIC LD, v 2EHERBO
phytohemagglutinin (PHA) , concanavalin A
(Con A) , pokeweed mitogen (PWM) ,
lypopolysaccharide (LPS) ioxtd 5 RIGHEIC B %
fmEOREERE Lic. THERBREIC LD, B4
f12.5 x 10°/0.5 ml ic BB B D & mitogen, T4 b
5 1.0u¢ © PHA (Difco), 5.0u£ @ Con A
(Boehringer) , 20u¢ © PWN (GIBCO) & & ¢ 20ug
D LPS Difco 22 hMmA, 5% CO,, 3TCTD
incubator T 48 BFRAEEE L, BEHKT 8 BRRAATIC 1o
CiorYFoasdd sy CH-TAR) 5L #-. B
EETHMIE%E 7 « v % — (GF/C, Whatman) ic 325
L, 2O MY 2 0 VEEER AR 4 @ ~ ©® H-TdR
incorporation ik v FL—-v a vy h v vy —
FHVWTRIE L /2.

7. One-way Mixed Lyrﬁphocyte Culture, MLC

1.25 x 10°/0.25 ml @ C57BL = 7 2 ® & #i k3 %

50~

g of stained cell

Mitomycin C (MMC) fLEE L 7: %% , SEALEEH 2 > 26
MFME L T stimulator & L7z, £#[E8&D C3H <
v 2O ELAES A VIAMELE L T
responder & L 7. MLC i3 T2 By i s & L,
mitogenic response & Alfic*H — TdR &&imL.?
H-TdR OB 0 A& 2 HAIE L /2.

8. GVHR assay

i) Sharkins® > F ki kb, HMFELEL &
C5TBL o f#iia 20 x 10° &-E#iMmia 2 x 10° % B3
B XHEH (00R) LACH-y 2 cBEL. 4%
IKHAEROHM L, ZoRMmIES x 10° % 1uCi ©® H-
TdR & & &1z 8 Bsf#s%& L, £ ® spontaneous ® H-
TdR uptake % mitogen response ® B & & @ ## i
RIE L 7.

ii) Survival assay

FLmALEE L /- CHTBL o fimia 20 x 10° & & #i4m
f2 < 10° #HMFLEL, BERO X REH L.
CBH=vRicHHELEREHELL. v R 1 ¥~
2z 5 IEF o, conventional WEIET 40 H& THH
BELL.

7% in vitro O EERII§ T triplicate Pl L TFT
WERSHS~ IR 3ELLEOKRBRET LD TEDLLIEBD
TH5.BonicERIE Student's t test TREL P
DEHMS0.05 ITAEE, 0.10 U E2FETTV & ¥
ELT.

B i |

1. flaEEsER

B S h - HE © Al wEkEE oM ERR
THREL:.

Gray 5 DS K UEETER L 72 crude RATS
&b (T st LT 28 fEHRTH 95 %0

% of stained cell

crude RATS

N _— n o
1‘ 28 zl z\ﬂ
RATS absorbed with bose Marrow cells
or fetal liver cells

Fig. 1. Cytotoxic Activity of RATS against Thymocytes (T), Spleen Cells (S),

and Bone Marrow Cells (B)
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cytotoxicity 27k L, Wi (S) icxfL T i 2° 57
RT60%. B (B) LTk 22 EF/RTL0
%TH -1 (B, £). £->cHMFOEYAELH
hrbhboF—HLTHEALTWS. —F RATS ©
cytotoxicity ZgHRICH LT 2 EHFRNRT 0 %
WD LTS, BEMEICHLTRT%TH- (W
1, th). T @ RATS % Bt RFmia ki L
T, cytotoxicity wFHL B Eh -1 (K1,
).

Ll ORI &0 k0 ER Iz i1 20 BEHER OGN
EEERL.

2. BmRETERE~ OB

i) Boo=—&

FoHu N iAo pluripotent stem cell icX{d %
¥4 CFU-s Th - TR L7,

#E1DkHiz, NRS ¢iATHME LA CH< v R
S 15 x 100 Yoo =—$i212.2 2.6 T
& - 1=t (NRS MLEEE), crude RATS & #ifk TALE+
5 & (crude RATS LEEES), 2o =—$14 4.0 2.4
EEEICHD L. 2@ crude RATS % & 5 IKEEM
FETRIN LT b (RATS uERE), 7o = —$14 3.0
+2.0Tho, zu=—KoB REIELLE, 7.
E->TRTOERICIE, TORATS 2#EHLL. 7
BHcENEy PREOHEBERFLL. R20LD
2, RATS OA TR =—$d 5.5 £ 1.8 THOH
EERMLTOMao=—135.30.9 tERCHE

H

2529, fENIE TORATS BZhBEClian
=—&FP L. RCRIDL I, TodfElmy
BEHEERS o ic, BRI THRIL 7 RATS %4
L7z (RATS/BMALER) &C 5, 20an=—fy
3.8 £ 1.8 i ¥89c RATSUEREF L TH -
7. %72, RATS #4: 48 Bk © <= v X Tl o
INL - (RATS/neonatal liver MU¥BE) &2, an
=—$133.3 £ 0.9 THH T OBMRTMEIES 284
Ligh otz & T AHERRIFHIET RATS 2RING 2
& (RATS/FLALEERE) oo =—$I2 15.6 £25¢
0 NRS B L FENCHERZEE S, BBy
EH ST E L.

ii)®® Fe spleen uptake

ATS OFRFIRFOBRMIICT T IHE L R 5y
3% Fe OB D IAA CHRITE L7-(& 4 ) .NRS LR ™
Fe uptake % 100 % & L 7 relative *° Fe uptake ¢
HEid 3 &, RATS MUEBEf I 41.1 + 26.6 % & ity
B oD ER LIz, L L CFU-s THRE L 25
ERI D, RATS/BM B T2 83.2 £ 23.1% &%
BEREEMNS SN, T ORMIAMEIZIRE, RATS
ZRRFHR TN 3 LR2IHEE L.

3. RERIE~OHEE

i) Mitogen lcxtd 3 RIS~ @ £ PHA, ConA,
PWM o34 2 RSt ic 50T NRS BB R Il ~,
RATS 8 & U RATS/FL L B # < i3, H-TdR 0
uptake 13121F 1710 & FIiED LD L, LPS

Table 1, Inhibitory effects of crude RATS and RATS on CFU-s in presence of complement

Treated with No. of mice tested No. of CFU-s M £SD) Significance
Normal rabbit serum (NRS) 6 12.2%2.6
Crude RATS* 15 4.0%£2.4 Yes (p<0.005)
RATS** 15 3.0£2.0 Yes (p<0.005)

* Rabbit ATS absorbed with RBC, liver and kidney.

** Rabbit ATS farther absorbed with plasmacytoma (MOPC 31C), RATS in the following tables was treated

with the above procedure.

Table 2. Effects of RATS in the presence or absence of exogeneous complement

Treated with No. of mice tested No. of CFU-s (M £SD) Significance
NRS 10 15.0%+0.9
NRS+complement 6 12.9%2.7 No
RATS 10 5.5+1.8
RATS+complement 10 5.3%0.9 No
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it ARG EBEORDERLE (R5).

i) MLC 24 % 4% : Responder ZHUIMAFAE L
+1p4 (%6, NRS 52 0® H-TdR uptake5043.0
+978.7 & xt L. RATS 4 # B o 527.7 %
613, RATS/FL AMEEEE (3 562.6 + 228.2 £ 8 &
i L. RATS 5 .& U RATS/FL BB ORI 45
ghEiEd - 1. —7 stimulator £HMELE L
FEaE (RT), BEOBD AR 7o bR ¥
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iii) GVH assay o X4 28: £ WRKRT LI
NRS 2.8 # @ spontaneous ® H-TdR uptake %
100% & LTHkRbd &, RATS LEEEL 10.3 £ 3.1
% . RATS/FL iLyB#E13 10.214.6 % L EHT R D %
&L, syngeneic control L FEUEZEZ N, 1.

iv) Survival assay ic%td 28 X REHO AT
BHEIhEL-7CH=YRRITXRTIBUR LR

Table 3. Effects of RATS absorbed with various tessues on CFU-s in the presence of complement

Treated with No. of mice tested No. of CFU-s M £SD) Significance
NRS (control) 11 12.9£2.7
RATS 9 4.4%1.0 Yes (p<0.001)
PATS/BM* 8 3.8%1.8 Yes (p<0.001)
RATS/neonatal liver** 10 3.3%£0.0 Yes (p<0.001)
RATS/FL*** 8 15.6£2.5 No

* absorbed with bone massow cells.
** ahsorbed with liver from 48-hour-old mice.

*** ahsorbed with fetal liver.

Table 4. Effects of RATS absorbed with various tissues on *Fe spleen uptake in the presence of complement

. Relative *°Fe
Treated with No. of mice tested 59Fe(uMpga_llSceD)(%) uptake (%)** Significance
- _(M=+SD)

NRS (control) 11 9.5%2.3 100

RATS 10 3.9%2.5 41.11+26.6 Yes (p<0.001)

RATS/BM 11 7.9%12.2 83.2%+23.1 No

RATS/FL 8 9.2%2.6 96.8£27.1 No

_ 59Fe uptake per each spleen of tested mice
* 59 i
Percent ®Fe uptake= Radioactivity of total *°Fe injected
- : _ 59Fe uptake per each spleen of tested mice
59
Relative ““Fe uptake = Mean *Fe uptake per each spleen of control mice
Table 5. Mitogenic responses of spleen cells treated with RATS and complement N=1
Treated 3H-TdR incorporation (cpm)
with Control PHA added Con A added PWM added LPS added

N
(cgﬁfml) 4525.2806.0 11142.9+2144.2 | 30583.6+5541.8 | 11893.7£2803.8 | 20460.113302.0
RATS 1097.2+470.8* 1404.7% 604.1% | 2371.2+ 293.3* | 1487.1% 750.9* | 11416.8+£2706.8"
RATS/FL| 1249.6+361.4** | 1564.1+ 593.8** 2947.5%+ 370.1** 1430.6% 495.3** 9280.9%£3203.1**

* significant (p <0.02), compared to control.
** not significant, compared to RATS treated group.
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Table 6. Responding activity in MLC of spleen cells treated with RATS and complement

Treated with Res. x Stim. 3H-TdR(<1:rt1)<;1(1);’poratlon Signiﬁcance-ﬁ
None C3H x C3Hm* 1333.7£281.2
None C3H x C57BLm 4395.11260.7
NRs (control) C3H x C57BLm 5043.0+978.7
RATS C3H x C57BLm 527.7+161.3 Yes (p<0.02)
RATS/FL C3H x C57BLm 562.6£228.2 Yes (p<0.02)

* treated with Mitomycin C.

Table 7. Stimulating activity in MLC of spleen cells treated with RATS and complement

N=3
Treated with Resp. X Stim. *H-TdR 1(2;(1);§30rat10n Significance
None C3H x C3Hm 1333.7+ 281.2
None C3H x C57BLm 4395.1=% 260.7
NRS (control) C3H x C57BLm 5043.0+ 978.7
RATS C3H x C57BLm 2770.7£1329.6 No
RATS/FL C3H x C57BLm 2383.0%£1155.6 No
Table 8. Effects of RATS on GVHR N=3
: Irradiated 3H-TdR incorporation (cpm) s
Donor Treated with recipient (relative uptake®) Significance
None None C3H 4707.61+2344.9 (5.6%3.4)
C3H None C3H 7506.6% 109.7 (9.0%0.1)
C57BL NRS (control) C3H 83472.2+1364.2 (100)
C57BL RATS C3H 8580.8+2588.0 (10.3%3.1) Yes (p<0.01)
C57BL RATS/FL C3H . 8536.7+3834.0 (10.214.6) Yes (p< U.E

* relative uptake=

Radioactivity of tested mice

Radioactivity of control mice

Table 9. Effects of RATS on fatal GVHR

Donor Treated with h;g%?;?;ﬁ‘ti Tg\ggi ?rgzgt/ ed dead (%) Mice died at days
None None C3H 12/12 100 g ?, g g g' g
C5TBL NRS C3H 13/13 100 % 5os i & 10 1
Cs7BL RATS C3H 10/10 100 8, 10, 12,1212
Cs7BL RATS/F]  C3H 4/15 27 13, 14, 14, 28
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tL,NRS BB T3 12 B, RATS QE# TS 14 H
pRTRTHET 203f L, RATS/FL LEE T
g% Lo 240 HUEORMERFER/R
(£9). 5B, ELwy A0ERI, ECLBFEFHL
TRATHBH, CNRBHOSOH, 8LV RATS
EHe ORI ERLEELSNEH T,

% E

Y v oSERINE (ALS) 5\ id ATS i3 BHEBHED
conditioning'®'? > GVHR oip@' e s oh TV
B, EIEE &3 0SB & R XIS ERT T
L% 5. Mookerjee 5'¥i3< v 2® CFU-s 2L,
ATS RSB EMHE LS EBNTVEH, =Y
2W 5y IS E RN TOMOHFE TG ALS
MBI AMERRMRShTVE ., R
Fick»THE o= - &% Fe spleen upiake &
#EVWB T &I LD, RATS Miw v 2 O&MEMg%
gHIEMET B EHBEL LS h L (R
1,23, 4). chid, v 2icBIF S CFU-c2AV
#-Mosedale 5'"DOHE E—H T 2D TH S .Rodt
B, PP EMIAE TR L ot < v A BRI i3
CFU-s 2MEI LIZ W& BT VWEM, ZHFFICE T 2
BHETHMB EERTMEIRERLI., =7 2D
S SHEURHMBOMIcREBER AL EEL TSH
pu BEBOFEIEB - ) Yo RICRBEShTWS
bDERBREBESVDRTEDN, Thodl th
bb, T4 d CFU-s FH: b Eic gl st 4 2 5tk
FDHDILEBEDTHAD.
SMMEIHREERBR T 320, BHESLE,ME
IPRSVTRMEBEB T—HL TLRLEANE L,
Tyan 523 fl{AE H 58 CFU-s ot 3 & E o fil
HWREFL, Filppi 52O fth o HFHEHPE, HE&iR
CFU-s ® CFU-c icstd 2 MK R EHEIBET S L W S
B@E+RLTWA. —%, Monette 5'®i3fii~= v 2}
M B E ST 2 O ICHEEZSEE LIV ER
RT3, Fx O TId RATS 45 CFU-s 21 i 3
A0, WEROHRMERMRAOLE LA ONLH -
(& 2). 2 D#EIE Bk Monette 5 &—%d % b
DTHB, TH5\WHHMEORMITIMESHRD » # =
ZLEBLT, 1) i OEHER, 2) HIE TR
DU O E MBS~ OEFREH OET'®, 3) Hil
ELBI OB HE% 1 B 2 BRI OREOBE| Y &
BEFSNTVASHEMIIFRETH .

0L BHRBMAEEEZBRET  RAD—D IR
Rigfenish 5 . Fx DR (2 3. 4) Tk, RATS/BM
i Monette &' & @Bz CFU-s lcxtd 2 MBI % R %

> T 7z835,* Fe spleen uptake #: Tl2iMEZI £ 2
BEICRD L. JoSiEtRRa s RERBMa
WM BHMROEIR, £ FCBOWTREEREREUE
TAHEHRIL LTV VLEE, $it - RRM N
EFHMTABICEETHALELONS. EYTRIN
LI~ ApMEE CFU-c k8 E2 5% 929, &
72CFU-s &£ CFU-e 0fifE DB W bR S I TH
D, BREHERR & RFERFR OB OM OFLR
DEERET 0L L THEKEL.

FER~ v AR EBRSBROMIAAFEL S
TLDT, AR A8 KO~ v X FMla TR EHR S
HERMEIC T AR RIS hok, Lo LIBRIF
Ml TRIX Lo & 2 A, BMREEEHE L (&
3, 4). BEBMKILEMBRMAREEE S, AEHEHNHE
faEROTE L, RicHEEHEARERSE LT 2
BHICERAS N TOT® BRI X 358N ATS &
DIHRBMIRESEERETIORREOYENTH A
S0 ofymMkaESEE ATS £ 1gG'" % Fab®”
RET 5 C L THRERAREE Wb 35, Rodt 5%
&, BIRLTWiWE @ ATG 2% » CFU-c 2]
FlTaEERDTEY, Hi~wy 2KMFETLEKED
ZEHBEDLNTWAE, Lichi- T Bt HEki T
IRamESROBRERITITHRVWEELLSN S,

Tk ICHRMBEIEIRN R £ R £ L &2 RATS/FL
M RATS LRIBLEH THEEERELTVWEIhHEKRD
BIfE & 3%, RATS/FL CHIE L {18 © PHA,
Con A, PWMictt 42 RISH#: (33F8H b L, RATS
MEBB A TH -7 (FD). PHAE Con Alx L b
iz T-cell mitogen & &4, = 2 D#HMIC 1z ConA
ICRIG 4 4 population 2886 3% & LWbh 248, Hl
13 PHA RIG#IRE 5L Con A RIGHIBO ML % &
BRICHIEI L TH 0, & LA Con A RIAKD B iz il
WA H - 7. B-cell mitogen & Whh B LPS
X 2 RIS R IELBIC L - TREGSSSER
DETHEE LN (F5). Thid RATSHiHE BiE
HABEELTW o bMhin, PWMiz= v 2
ORI GBS BB L, e POBEVE IR
12 T-cell DEAER Lic B-cell ZH#s %L v E
bh 3. RATS i2 PWM ictd 2 BUGH:% B 1 i)
Lths, ThizFE T-cell oMb -7210Tdh
A5, —Ric, = 2N © T-cell (9-bearing
cell DRHIIBBLERTH2¥ L0, BIE
DR D AT REM: 2 MEf BRI £ » TERICHIE
TAEILIAETH - /2. 72 B rabbit anti-human
thymocyte serum # mouse thymocyte i &
cytotoxic TH o,k b &=y 2D T-cell lcBiF 33k
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BREESIEEE TV A%, AFRICEVTHESR
L7z RATS it idMilaRERBR TAHLL LI A, E POKE
B v BRic it 3 cytotoxicity 275 - 72,

MLC iz 5\ T responder o IR % 5 [0 7 Bif L 78
4% E&*H-TdR ORL VA& I3 FEB D L, RATS
BRe RATS/FLAVEB EOMicE )i h » 7 (&
6). MLCic &} % responder 5 T-cell TH 5 Z &
RELZORFPOIhSHOMICERTVWE I LM S
RATS 8 KO RATS/FL i3V TiEH2HIF L T
W3 EERX Sh, ThizOchiai®” & Woody %0
s —BT 5. —, stimulator 2FiRET 5 &2
H-TdR Ol 0 iA% OBEORDEREMA Sh i (R
7). Stimulator & L T © # # % ¥ -
subpopulation {22 W Tit, T-cell b stimulatate
LS 3%, T-cell DRAEIZ/DIZ NN 1p b —F LT
WIEWE S B B0, B-cell IDiEMRYIcA O3 la i
X4 AHME A stimulation 2@EET 2 2 &4 &
0,418 ¢ & b stimulation @AY i3 Ta B4Rl
X360 LEIOND,

B b B TERMNY GVHassay tEb 4 3 Bl
@ spontaneous ® H-TdR uptake % RATS & & Of
RATS/FL BifMBIC & » TEBIcMHI T 5 2 & T
%7/ (%8). Thid RATS » GVH-inducing cell T
5 Tcell 2 MELTVWREELZ SN, RO TIE
HERTdbNE WA 5. GVHR iZH1F 3 donor cell
@ proliferative activity ZistiEHE cER(LT 3
Fikld, weight assay & L (BT 5L EbLN B
%, Simonsen ® splenic weight assay & &
proliferative assay & recipient DR L I ST
LHbHEBLEVEW I #EP e s, AP THV
Strong @ GVH assay 2\ b (€ in vivo MLC T&
v, GVHR O recognition-proliferation phase iz#f
M4 2 HDTH S, effector phase KM L TV 3
EREAMLV., w9 ATk MLC positive DF &
GVHR 288 W\W05, b L b T NTHIETCT2HII TR
75 ¢, cell-mediated lympholysis (CML) #S3ET-E
LELET AL EDNTVE, FHEROEHBEIC
W T MLC positive & graft rejection i3 & < B
LT D*®, donor {3 MLC identical 284585 & &
nTWw % H, HLA identical, MLC positive ®
sibling donor »» & OBRAKIIH*", 5 2 L iz MLC
negative sibling » 5 @ cytotoxic effector cell A%
FHUINBELVIMEMNEhTE D, effector
phase IZ > W TOKRE bHETH 5 .Survival assay

i donor T-cell @ proliferation recognition @ &

HEEH X N 7: effector cell BEMBRARE LI E

bz}

ZBBEEBFERTAHALLDYTH B, RATS/FLaJl
L GVHR %R L. RATS MIEBEEICH ~ 13 5h
KEOWAEFERERLA (R9). ThidBic GVHR %
Bilbd 2L 03T, BMfiT 5 & 0340y
RATS/FL 0B #h#EFT D TH 5. —%, RATS
WIBEETIE RATS Ik b T-cell BhH T 3 e,
BB ICHFE S 2 BERINEIHREO L0, BERO X
RS & 5 BHBEREEES ¥ 5 2 &0 By
KEBZLDTHA D, D& DT RATS MRIBE & gy
DHDOHETHEHERICE Y, NRS BBy
GVHRICK DT T B ELEL SN, BANLEETY
HEDERIIEHHFGL TR & THRE B & RATS
BOMEERLBREOEZELELIONE ok, &1
RATS/FL @ # ¥ £ 12 C5TBL—~C3H w51
2 barrier #8AZ TR LTWAHAEEHICET 5,
kolb 5°Md 4 % i\ T ATS ORI & b FHEE
BERLTWVWA, & Mz W T & HLA-identical
sibling LI#4 % donor &4 3 C & 45 ATS 2fEf T 3
CEWEIDHEBELRBZIEBELILNS.

ATS K E N ORFEMR P RIEL Eofic, & bl
54 3BRICEBEEMBECH B0, BRORG, vs
v VIR EOEBEREELE V. L L, ERETH-»
e & D BEHERORMERE, I soMELER
TEBEZFTIEL, Tcell iIoX U &k b BHENEERS
o LBELHIHTE S ATSOFERED—>TH
3. BiCO&kHINHETOE NBHBHEOELYS
bHENTHED, SRS ATSOEEEAEES
boLBFING.

¥ B

b FEREBECBOTAELS GVHR 2 LG vl
BETIFEERVHTCLEEAMNELT, vy
Mg pRsmiameE (RATS) 2 E®I L, JiliF & v v 2 Bl
#fE & % incubation 5 & & i & » THREHE LM
EBRETBRHSICHOVTHRE L,

1. RATS &M miaEE2me L, comilo
FIICE incubation DREICHIED EHEELEL LU
Mot

2. DiRMERIEMEEIRET B /oo, RATS £ EH
M TIRING 5 & SEEBMmiaTs: 4 CFU-s AL
Lt - 7o dd, SREIRARBEMEIETIREBE TR 504
BEoEEERLAL. BEABMBTRNT L

(RATS/FL), higfilaiEH T2 ckRES L.

3. RATS/FL @ T- U v skl %h &3, PHA
ConA, PWM izt 4 5 RS, MLCizs¥d 5
responding activity, Strong ® GVH Rt % EH
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cimEld 215, RATS DENEHEEER» - .
3 Bcell iEEERDT LEZIOND LPS icxt ¢ 5%
gitt, MLC ic#1 3 stimulating activity i it L
TRERLSEEESA P12,

4. Survival assay icB VW C RATS LE R 2 & 1
KRBT 20 L, RATS/FL uE8# 1& GVHR A5
WL T0 BELEAERE L 1.

5. Llbomg#gEic kv RRBEE TR L 2Kk
pmraiE O FIR I & 0 BEME & » R E St
BETBHIL EEETH b, Bl E A MRS
PBHTACEICE - TGVHR 2 FH#H W LERT
xpIEMRENT.

BEKBIcEES, BMHER EMRMEG D 2 L L BERRE M
—HRCER O LE T, FRGEEREE, HHEER
WhEERMEFEEREMICOEC RSBV LET. HET
BaOBRBEHNE VIV SRKEBHEN ST RERL
LUBSZHROELE, L SRERE, mESTRICEL
BiLEHL L ET.

KRB EHETNER (144046 ) B L UEAHKFER
£ (BREENRE) FERcLDEshk, BLTEHO
BEET5.

X 3

1) Thomas, E. D., Storb, R, Clift, R. A, Fefer, A.,
Johnson, F. L., Neiman, P. E, Lerner, K. G,
Glucksberg, H., & Buckner, C. D. : Bone Marrow
Transplantatation (second of two parts). N. Eng.
J. Med., 292, 895-902 (1975).

2) Grebe, S. C. & Streilein, J. W. : Graft-versus-
review). Advances in
Immunology, 22, 119-221 (1976).

3) Harada, M., Takiguchi, T. & Hattori, K. : T
cell function detected in murine bone marrow
cells. Jap. J. Exp. Med., 47, 15—24 (1977).

4) Harada, M. : Prevention or reduction of GVH
reaction. Acta Hemat. Jap., 40, 909—-919 (1976).
5) Gray, L. G., Monaco A. P, Wood, M. L, &
Russell, P. S. :
lymphocyte serum in mice. J. Immunol., 96, 217
-238 (1966).

6) Tutschka, P. J. & Santos, G. W. : Bone
marrow transplantation in the Busulfan-treated
rat. Transplantation, 20, 101 -122 (1975)

7 Till, J. E. & McCulloch, E. A. A direct
measurement ofthe radiation sensitivity of
normal mouse bone marrow cells. RAdiation
Research, 14, 213-222 (1961).

host reactions (a

Studies on heterologous anti-

8) Bennett, M., Cudkowicz, G., Foster, R. S. Jr. &
Metcalf, D. : Hemopoietic progenitor cells of W
anemic mice studied in vivo and in vitro. J.
Cell. Physiol., 71, 211 -226 (1968).

90 Sharkis, S. J, Strong, D. M., Ahmed, A. &
Sell, K. W. : Tritiated thymidine incorporation
and cell-mediated lympholysis as correlates of
acute graft-verus-host reaction. Exp. Hemat., 5,
443-455 (1977).

10) Rogentine, G. N. Jr., Rosenberg, E. B,
Merritt, C. B, Rosenberg, S. A., Yankee, R. A,
Graw, G. G. Jr., Greipp, P, Whang-Peng, J. &
Fahey, J. L. : Antilymphocyte globuline as the
sole immunosuppressant for bone marrow
transplantation in aplastic
Transplantation, 15, 514519 (1973).
11) Mathe, G. & Schwarzenberg, L. : Bone
marrow transplantation in France, 1958 — 73.
Transplant. Proc., 6, 335— 343 (1974).

12) Storb, R., Gluckman, E. Thomas, E. D,
Buckner, C. D., Clift, R. A, Fefer, C. A,
Glucksberg, H., Graham, T. C, Prhnson, F. L,
Lerner, K. G., Neiman, P. E., & Ochs, H.
Treatment of established human graft-versus-

anemia.

host disease by antithymocyte globulin. Blood,
44, 57— 75 (1974).
13) Mookerjee, B. K., Azzolina, L. & Ponlter, L. :
Interaction of antithymocyte serum with
hematopoietic stem cell. J. Immunol., 112, 822 —
829 (1974).
14) De Meester, J. R., Anderson, N. D. & Shafler,
C. F. : The ceffect of
antilymphocyte serum on mouse hemopoietic
stem cells. J. Exp. Med., 127, 731 - 738 (1968).
15) Field, E. W. & Gibbs, J. E. : Cross-reaction of
anti-lymphocytic globulin. Nature, 217, 561 —
562 (1968).
16) Barrett, A. J., Humkle, J. G. & Hobbs, J. R. :
Bone marrow suppression by anti-lymphocytic
globulin. British Med. J., 7, 541 - 541 (1975).
17) Mosedale, B., Smeth, M. A. & Courtenay, J. S.
Preraration  and

heterclogous

characterization of
antithymocyte serum and globulin without stem
cell activity. Transplantation, 22, 122 — 131
(1976).

18) Rodt, H., Thierfelder, S. & Eulitx, M. ' Anti-



218 E3

lymphocytic antibodies and marrow
transplantation. II. Effect of heterologous anti-
brain antibodies on acute secondary diease in
mice. Eur. J. Immunol., 4, 256—29 (1974).

19) Monette, F. C., Eichacker, P. Q., Graver, R. 1,
Byrt, W. & Gilio, M. J. : Characterization of the
anti-stem cell activity of anti-mouse brain
serum. Exp. Hemat., 6. 299—-310 (1978).

20) Filppi, J. A., Rheins, M. S. & Nyerges, C. A. :
Antigenic cross-reactivity among rodent brain
tissues and stem cells. Transplantation, 21, 124
—128 (1976).

21) Tyan, M. L. & Ness, D. A. : Modification of
the mixed leukocyte reaction with various
antisera. Transplantation, 13, 198-201, (1972).
22) Barrett, A. J., Longhust, P., Rosengurt, N.,
Hobbs, J. R. & Humble, J. G. : Crossreaction of
antilymphocyte globulin with human
granulocyte colony-forming cells. J. Clin. Path,,
31, 129-235 (1978).

23) Van den Eugh, G. J. & Golub, E. S.
Antigenic differences between hematopoietic
stem cells and myeloid progenitors. J. Exp.
Med., 139, 1621 -1627 (1974)

24) Adler, S., Ruznetsky, R. K., & Trobaugh, F. E.
Jr. : Additional characteristics of rabbit anti-
mouse brain antiserum. Blood, 48, 970 — 970,
(1978).

25) Bortin, M. M. & Saltztein, E. C.
Immunologic incopetence of mouse pernatal
liver hematopoietic cells against transplantation
antighen. J. Immunol., 100, 1215-1218 (1968).
26) Bortin, M. M., & Rimm, A. A.
combined

Severe
immunodeficiency disease,
characterization of the disease and reaults of
transplantation. J. A. M. A, 238, 591 — 600
(1977).

27) Richie, E. R., Gallagher, M. T. & Tretin, J. J.
: Prevention of graft-versus-host disease by Fab
fragment derived from ALG. Transplant. Proc,
5, 873—876 (1973).

28) Rodt, H., Thierfelder, S., Thiel, E., Gotze, D.,
Netzel, B., Huhn, D. & Eulitz, M. :
and quantification of human T-cell antigen by

Identification

antisera purified from antibodies cross-reacting
with hemopoietic progenitors and other blood

i

cells. Immunogenetics, 2, 411 —430 (1975).

29) Waterfield, J. D., Ekstedt, R. D. & Moller, G, .
Functional heterogeneity of splenic T
lymphocyte subpopulations. Scand. J. Immunol,
6, 615—-623 (1977).

30) Peavy, D. L., Adler, W. H., Shands, J. W, &
Smith, R. T. : Selective effect of mitogens on
subpopulations of mouse lymphoid cells. Cell,
Immunol.,, 11, 86 -98 (1974).

31) Massip, J. C. H. & Mathieu, 0. : In vitro
studies on human blood T cell purified
population. Immunology, 29, 445 —453 (1975).
32) Shortman, K., Byrd, W., Cerottini, J. C. &
Brunner, K. T. : Characterization and separation
of mouse lymphocyte subpopulations
phytohemagglution and
pokeweed mitogens. Cell. Immunol., 6, 25-40
(1973).

33) Cantor, H. The effect of anti-theta

antiserum upon graft-versus-host activity of

responding to

spleen and lymph node cells. Cell. Immunol, 3,
461-469 (1972).

34) Maznina, T. P. & Kushner, S. G. : Studies
human brain-thymus cross-reactive antigen. J.
Immunol., 117, 818-821 (1976).

35) Van Boehmer, H. : Separation of T and B
lymphocyte and three role in the mixed
lymphocyte reaction. J. Immunol., 112, 70 - 78
(1974).

36) Blomgren, H.
involved in the human mixed lymphocyte

Subpopulations of cells

culture response. Scand. J. Immunol., 6, 857 -
866 (1977).

37) Ochiai, I, Ahmed, A. Strong, D. M., Scher, L
& Sel, K. W
immunosuppressive potency of a rabbit

Specificity and
antimouse T cell-specific antiserum.
Transplantation, 20, 198-210 (1975).

38) Woody, J. M. & Ahmed, A.
heterogeneity as delineated with a specific

: Human T-cell

human thymus lymphocyte antiserum. J. Clin.
Invest., 55, 956 — 966 (1975).

39) Sondel, P. M., Chess, L. & Schlossman, S. F. :
isolated human
lymphocyte subpopulations. Cell. Immunol., 351
—359 (1975).

Immunologic function of




BT O BRI 219

40) Van Oers, M. H. & Zeijlemaker, W. P. : The
mixed lymphocyte reaction stimulatory capacity
of human lymphocyte subpopulations. Cell.
mmunol., 31, 205-215 (1977).

41) Schwartz, R. H, Fathman, C. G. & Sachs, D.
H.: Inhibition of stimulation in murine mixed
lymphocyte cultures with an allo-antiserum
directed against a shared la determinant. J.
[mmunol., 116, 929~ 935 (1976).

42) Kano, S., Bloom, B. R. & Shreffer, D. C. :
Blocking of MLC stimulation by anti-la sera. J.
Immunol., 117, 242 - 245 (1976).

43) Baines, M. G. & Micklem, H. S. : A method
for the quantitation of the localized graft-
versus-host response in the mouse by uptake of
155[JdR. Transplantation, 20, 512—-517 (1975).

44) Elkins, W. L. : Correlation of graft-versus-
host mortality and positive CML assay in the
mouse. Transpl. Proc., 8, 343347 (1976).

45) Mickelson, E. M. Fefer, A, Storb, R. &
Thomas, E. D. Correlation of the relative
response index with marrow graft rejection in
patients with aplastic anemia. Transplantation,
22,294 -300 (1976).

46) Gale, R. P. for the UCLA bone marrow
transplantation team : Bone marrow
transplantation between mixed lymphocyte
culture-reactive individuals. Transplantation, 2,
194-197 (1975).

47) Feig, S. A. for the UCLA hone marrow
transplantation team : Successful bone marrow
transplantation against mixed lymphocyte
culture barrier. Blood, 48, 385-391 (1976).

48) Long, M. A. & Handwerger, B. S. : The
genetics of cell-mediated lympholysis. J.
Immunol., 117, 2092 -2099 (1976).

49) Klein, J. & Chiang, C. L. : Ability of H- 2
regions to induce graft-vs-host disease. J.
Immunol., 117, 736 — 740 (1976).

50) Kolb, H. J., Rieder, I, Rodt, H., Netzel, B.,
Grosse-Wilde, H., Scholz, S., Schaffer, E., Kolb,
H. & Thierfelder, S. Antilymphocytic
antibodies and marrow transplantation. VI.
Graft-versus-host tolerance in DLA-
incompatible dogs after in vitro treatment of
bone marrow with absorbed antithymocyte
globulin. Transplantation, 27, 242 — 245 (1979).



220 E &

Fundamental studies on Bone Marrow Transplantation; Elimination of Immunocompetent
Cells from Spleen and Bone Marrow Cells by Anti-Thymocyte Serum for Prevention of Graft.
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Abstract In order to prevent or minimize graft-versus-host reaction (GVHR) occurring after
allogeneic bone marrow transplantation, whether or not rabbit anti-mouse thymocyte serum
(RATS) was available was investigated in careful consideration of its anti-stem cell activity.

RATS had suppressive effect on CFU-s and this effect did not require the exogeneous
complement. When RATS was absorbed with bone marrow cells anti-stem cell activity did not
change on CFU-s assay as compared with RATS not absorbed, but it considerably lowered in
59 Fe spleen uptake assay. RATS absorbed with fetal liver cells (RATS/FL), however, anti-stem
cell activity was completely removed as measured by the both assay systems.

RATS/FL suppressed clearly the responses of mouse spleen cells to PHA, Con A, and PWM,
their responding activity in MLC and reactivity in Strong’s GVHR assay just as did RATS. The
mice transplantated with RATS-treated cells died earlier, in 14 days at longest after
transplantation, while as for the ones transplanted with RATS/FL-treated cells, 73% of all those
tested survived more than 40 days after trasplantation.

The above-mentioned results strongly suggest that anti-thymocyte serum absorbed with fetal
liver, when incubated with marrow graft before transplantation, could be a potential weapon to
prevent GVHR in bone marrow transplantation without any inhibition of hematopoiesis.




