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[ Abstract] Objective It is intended to investigate the respective roles of central and endosteal bone marrow
cells in immune tolerance induction for allogeneic skin graft , the profiles of mRNA expression of the two cell
populations are compared before and after transplantation , to give an insight into their possible roles in the bone
marrow cells transplantation. Methods Preconditon the recipient mice with low dosage of X -ray irradiation (4. 8 Gy)
and Rapamycin (2 mge kg '+ d”' x7 d) combined with the injection of 10 million donor-derived cells ( either
EBMCs or CBMCs ) , full-thickness skin transplantation is done until 4 weeks later ,the texture and color of the skin
transplants are observed for any immune rejection signs. Harvest cells of the two cell populations for whole RNA
extraction ,do quantitative PCR for homing ( CXCL-12 ) and immune regulatory ( Foxp3,1L-10, TGF-B etc. ) genes for
both CBMC and EBMC. Results The injection of endosteal bone marrow cells ( average 21. 5 days of survival ) could
further elongate the survival of donor-derived transplants than the injection of CMBCs ( Intrabone transplantation ;
average survival period , 18 days, Intravenous Transplantation , average survival period , 15 days) ; IL-10, Foxp3, N-
cadherin not TGF-B are highly expressed in EMBC before transplantation ; 4 weeks after transplantation , the
expression of IL-10 increase in both CMBC and EBMC cell populations ,while the expression of CXCL-12,Foxp3,N-
cadherin decrease in the EBMC. Conclusion Compared with injection of CBMCs both through intrabone and
intravenous bone marrow transplantation , the intrabone infusion of endosteal bone marrow cells could induce longer
allogeneic skin transplants survival .
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40 B e A TR N AR X k. Haylock %ﬂ A1) FH it
THALRY D7 BB X R A0 M T AL T ke, oA T B N B i
2 ( endosteal bone barrow cells , EBMC ) A1 H i) o g
‘B HEYH Ml ( central bone marrow cells , CBMC ) 7E {4 #p 1
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cell) P MLV R Ge 00 B EE A RE ) 7 T, R HE EB-
MC Y% CBMC R 11
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F-B (tumor growth factor-beta , TGF-B ) J& H: 5 B At 8 7
T, 2011 4F A A4 Fujisaki 4 @16 DD FRic
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10 /519, A2 TGF-B., 5 I [A] B}, Renstrom A
UESE , JE PR R o 20 1R 45 4 SC B 1 (secreted  frizzled -re-
lated protein 1,Sfrpl ) 3K B AR AN 2 ol 5 R e B
20 e B i /A e e (R A A DA kB LA
MR IR RS RE ST TR

BT LA, B RIS DX s m ] B J2 A% A I Y51 1 40 oy
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/INEREA R i K A e R R R A TR 32, et B/
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1. CMBC J EBMC A4 HL B A/ N R AR BE TS |, B
OB ES R . B9 25 T8, PBS ot H rpr e, B
i CBMC K1 M) i T Sy T 59, B 4 3
HLIMA 2 ml AR (3 mg/ml [ ;2 mg/ml
dispase ) ,350 r/min FLIAIRZ 41 37 C7Z3% 10 min, J5
PBS X & ik 2 ¥k, HI A EBMCs
BEANAL, FEAC T 5 3B 21 AN AR Ml b B A 23 P 0] AR
A REAR 6 H,C 41 IS + HINER + B NS EB-
MC AbERZ FEAER 4 HD 2 IR + SR + 5N
4T CBMC AbFRZ  HEAC R 5 HE 4. BRGT + S IAE
R+ B KEST CBMC AL AR S H

3. H P B R N SRR Kushida
S5 TR AT, I RS VR RCHE K/ BRURRIY I, JE A
[, 55 2R iR 6 & b B ke, Sk B s AR
B TS AT B S 4 A, AT AST A 20 ~ 40 wl B9 40
B,

4. Bz B BOWEE A B B R TR T Balb/c /MR
(IR AR e F 32 X Ry CSTbL/6 /)N B ZE M a3, i Bz
JREBAN RIS [ %2, 10 d ST FLEE TS, A
SIRPROLES B R MBI, B, SRS i e, IR
FEE B e 2101000 5 ] Bl — 50, o b 2R 2, 2 1 ] 45 900
EATHEILEEH vT A 3ids, P2 EHE R B2 R
Ry 2R R BT BE A BRI, B B i i v T B
Pk B n S e vk . A L1 B A K i HL R iz Wi e
T B R IR, 12 B e R L7 A - s

5. PORE R PCRRNA B4R EL, K8 LA L ok
AR AN R 22 0, FH Trizol ( Sigma ) ZbHE
SEXIEE 1 x 107 FIZEMIZIINA 1 ml Trizol ; MR &k
R I8 TS oDNA fR-77E T - 20 €, 5195k A
T 7 4 @ % iF: N-cadherin-F: 5’-CAATGAT-
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GGGCTAGTCACAGTGG-3"; N-cadherin-R: 5’-CGACT-
GAGGTGGGTGCTGAA-3"; CXCL-12-F;: 5'-CCCGAAAT-
TAAAGTGGATCCAAGAG-3'; CXCL-12-R: 5'-GCGAGT-
TACAAAGCGCCAGAG-3'; TL-10-F: 5'-GCCAGAGCCA-
CATGCTCCTA-3"; IL-10-R: 5'-GATAAGGCTTGGCAAC-
CCAAGTAA; TGF-B1-F: 5'-GTGTGGAGCAACATGTG-
GAACTCTA-3'; TGF-BI1-R: 5’-CGCTGAATCGAAAGC-
CCTGTA-3'; GAPDH-F. 5'-TGTGTCCGTCGTGGATCT-
GA-3"; GAPDH-R: 5'-TTGCTGTTGAAGTCGCAGGAG-
3";Sfrp 1 precursor-F ; 5'-TACTGGCCCGAGATGCTCAA -
3"; Sfrp 1 precursor-R : 5'-AGAGATGTTCAATGATGGC-
CTCTG-3'; Foxp3-F: 5'-AGTGCCTGTGTCCTCAATGGTC-
3';Foxp3-R:5'-AGGGCCAGCATAGGTGCAAG-3'

PIGRE R PCR YR delta BeiE AT Kdi 4
HrAIHH REST2009 R4 70007, PR A 545, A
SEAER AT W T AT Ge o3 BT, ek BT iS4 4k
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AU S BREAM 2 5T, [A]—/NERCE-BE T EBMC B2 CBMC
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SRR 5, 52K EBMC & CBMC 5 K347 545
HSTE) EBMC & CBMC 435 47 Hegs, [M B EBMC 5
CBMC #4788, s 558 P55 1 4b 1 2 1 250 LL
TG 2E T,

# R
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et S 113 I W N U = g N ) O ER R gl
Ja R ) CXCL-12 (G5 TH 5 7. 05 £%) , Foxp3 (SF-H1 718
6. 45 17%) ,N-cadherin (34 7+ 0.93 £%5) , IL-10 (*F3
Fhi 4. 25 £%) S48 B W 09 T+, T TGF-B Rk i
e o B BE (SE 48 0,433 4%, BN RT R4 R % 2.3
) BEAR

2. BNTES AR L S 0 RAEHMESS T/
4.8 Gy X LeMBEY, J51E4E7 d 45 FHEMEZE 2 mge kg™
o d7 2 RS T AR EREAME (1 x 107 410,
A AT RS B TR AR AL B LR AT AT 4k
PR C A E PESHE LS P AR, D 208 ST
A CBMC , E 4125 70 )2 ik 73 45 op t 9 CBMC,
AR R 1 x 107 40, S5 aE 2, TR
T RBICTAE , EBMC V37706 21. 5 d, Bk ot
F1 CBMC (43 527835 18 d A1 15 d) &5, A W EBMC
AT LA Bl S CBMC K R 5 400 it B 4 b i 2 )
PSR B A2

3. FRACE PRS0 TS PR AN 2k AR
WIS CBMC J&5 , 4 J8 G b 58 28 0 B P9 13 5 4l 1 /s
L, IR R 7B CBMC T EBMC 45 9 4 it 1
4> RNA $EHUS U 53¢, TS5 55 A< (50 24 1 4 it
TIXFE . 55 BoR BN G 4 J ) CMBC 1 Foxp3 -1
BT 2 A% TL-10 3800 T 4 4% iS5 4 JE) EBMC
() IL-10 F1 TGF-B 43 BIsEHN T 2. 09 5 H01 0.2 £ (¥
RIFSRIY 1/5) ;T CXCL-12 FEA%- M JFSR 1Y 22% |, Foxp3
WEAR M JE SR 1Y 12. 3% , N-cadherin 13.3% ,Sfrpl K&K N
JFk 28.6% . WIK3,

4. R G EBMC ,CMBC ik 2% % . ¥ EBMC
BRFAFRILE CMBC FIREATXTE, IR 25 R 5 ok
ACFINER AT A S IR A T H g, AT GE R b, AR
WKl 4 Fows #4785 NS CBMC 4 8 J5 /Bl EMBC,
BR T CXCL-12 35 Z B 3236 ft AR A (ARG R4
CMBC “F-¥3455 7. 05 A5RIES 5 A CBMC ik
79% ) , Hof 4 fg X 7 ( TGF-B  N-cadherin \IL-10 %5 ) )
TR SRR Z A R TG 2422 5%

i

CBMC F1 EBMC Wi 7 20 Jifd 75 R A7 AT ] b B (L
5 HE G B S e IR 2590 ) Bif, He 5 Treg 4HARAR &) 3£ 4
(Foxp3 IL-10) £ ik % CBMC &, H.LL IL-10 JFE &l
3, TCF-B £ iK% CBMC ik, X —M 45 Fujikaji
212011 4F Nature W BGTESCEL I BRANST . 75 86 P
IL-10 J2& Treg KHFARY & T AN IhBERY EEAN T4
+, MAE TGF-B, Treg /22— HA AR TER T
M ORI 2 i R SR A AR B M T 4
B (nTreg) Al S BV 554 T 0B (iTreg) , 1M iTreg H
NA—FERERIE 1L-10, D8R E I8 TCF-B, N RIE 114
Foxp3 FOZRME  FRoA 1 B0 PE T 40M (Tl ) , AR5
B ], /0N BRPE A A T ] b 31 (G435 RS % By 40 ol
25%)) Z i, 2L EBMC A BEA — 2 B Y Treg, 1 L
IXHE Treg AR SR IL-10, 915 Trl A7 —xE
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HIFH N, 3K — R A UESEIA T 2L Treg i AE /3 1E I
21 PR 240 R 3 A A I S — 2R 5

T3 Ah, AR S0 R HE AT AT Ao Ak 3R, EBMC /Y
CXCL-123%35% CBMC (. T2 SCHRIIE SE B IR IX
S B e, 2R AN A A RS (I R v i T A
J A Y A, CXCL-12"7" S i T 4
% Treg ST RS EEAFAMLIN 7, ARSLIBIEFR
BB REAE A 24T AT b B (G045 FRGS I o yZe kil 254 )
i, EBMC RJREEL 2243 CXCL-12, LAi75 S ifi T 41 it
K Treg iT4% , —EFERE L UFESE 1B A S X s 1 B s
A AR A BRAE B 175 i 0 200 6 5 A )
T,

B NSRS 9 CBMC & EBMC #ik 284 /i
JE bR DLk B FE R AR 4 ], /NS CBMC 1)
CXCL-12 4 e 535 B S5 A 028, T TL-10 1 Foxp3 B9
FERTH 5 M P IX A TL-10 B 8 A9 7, HoA A
F (45 CXCL-12 N-cadherin . Foxp3 ) #J i 2L 1 HH 1)
REAIG . G UL T 7 2o O O A T4 P A S
CBMCJ5 4 JEIA/INERH B B s R R B DX 3k 240 i 220 75
FIA IL-10 T ORI AR IR AL, 17 IL-10 A =3R4
JETS T Treg A0S0 TL-10 3875 501 FH 30 220 it 2ok

T2 i N 48 i R0 72 FIT Western blot #E17l%E . Can-
celas %119] RIS | BEG E 409 (1 JBIN) , CBMC H
() CXCL-12 iy, JF AT LA S 38 1T 240 K A] 78 )57 4
LR A, AR B BRI BE . AR SC I, CBMC )
CXCL-12 A4 W S i a7, AS ] A9 2 A 52 35 B 240
HUCH RS KB W SR BE S 4 T, T RE LA B /N BRUS
SHM RN E A A R E 485, CXCL-12 [ 3RIA IR
MRS SR A B B4Rk, 1 EBMC ) CXCL-12 ik
FRIREAR , TT E R IALE AL BR)S 4 J, ILA B9 EBMC JEAR
W I LT A0 K Treg 145, A7 B H A i 1+ 40 g mT
RER M AMERS S B S E REny A, ARG+
BT[] P A5 fh R 32 3 A o T S5 6 v T AN (] 1) B 1]
S IR I T AR T A R, 2P A Bh A
53T,

TESTHE B TS 40 4 8 EBMC 2 CBMC #1948
FEPRFIRANE FL B, 1R 5 % H a] LAK B . EBMC AR X
F CBMC fJ4Y CXCL-12 F#AK, 1 Foxp3 | N-cadherin
TGF-B S5 A W] W iy s, (R 1 AT 0L, b 34
ZHii EBMC % CBMC f) CXCL-12 F3k 0 B 715, 2R
Kl 4 FAI 7R CBMC A5 R %A H W2k, X —
BRI AL B S 4 J&, EBMC ' CXCL-12 23K 511
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TSR T EBMC A5 R AR EL, i A& CBMC
f) CXCL-12 Fk Tt i B A AT AR, X RS
ST EBMC EHAN S 4 A, HIF R4 CXCL-12 X
755 1 T 40 R AR RS S H R Treg (T1-10,
Foxp3) MIJCH 742 CBMC FkTHE RO BG4 K A
R AR — e S
ARSI TR NI L x 107 AR IR EBMC 41
LIS, B2 A4S BRORE T S A B R (8 A7 T AT D 3 ik sl
HNEITE CBMC A —@WEEK 768 NTEST A S
SEORCE T PR A | HA T B A S AR
TEOUR B P ST CBMC ##8 Ik 51 CBMC 21 i v LA
WP S g 27 (AR ILF O ARVE R . EBMC B
P B A ) T S S RE T 7 4 SR DR AT RE S B N I
5 EBMC , BRR (LA 1 41 i B4 e 21 22 40/ N Bl B
2%, A HE AR IR G LR M Treg B2 4% i [] 72 Jot 4
it A TR BB N BB R B X
Sl e i 20 M T RS R A A R X, TR EBMC
B 2 R E e, TORR gk LR AE R A TIE 5, ]
AE A ) TR LAY EBMC 387 & A [0 07 218 s [X
I8, AT & # HLIE R (R A FEAE . {ER EBMC J2& 75 4%
CBMC ¥ 5y TR 245 IR IX I, i 75 22 CFSE Fric 2505
PRIE B ST U — 2 O RF ST, O I Bl P I 2 20
FEAE, R T 8O & BT (9 ~ 11 Gy) FIEA 3 x
10° FYAI M P TR R , O JIERS A 40 T I 7T LA 0 77
W AR ARSI AR T R R A R ST
A RESETICIEE T SR AT (0 LA 5 Be Ak, B k& A
PRIV E R ) 220 St 2 B R R AR A A5
AU B BRI A TG (R 22— BT DL, i Bk
7 IR Bt ) A AL B 56, LK B B A S0 S
TP 52 (1) H
L5 TR, EMBC B P 5 R LASE G i i 5 S A 2
FAAEIG , Hor TL-10 63K B3 55 & Treg 4L AT BE A
FET —E Ve, X B8RS 5 AR s
BT AR
s % X #
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