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[ABSTRACT] AIM: To investigate effects of tBMMSC on hematopoiesis and immune reconstitution after allo— hematopor
etic stem cells transplantation (HSCT) . METHODS: Allogeneic BMT model from Fischer344 rats (RT- 1Al) to Wistar rats (RT
— 1Au) was established. The effects of MSCs on hematopoietic reconstitution and immune reconstitution were studied by observing
the survival rate, peripheral blood counts, thymus counts, spleen counts, bone marrow counts and immune function analysis at 30
days after transplantation. RESULTS: 1. Cotransplantation of MSCs and bone marrow ( BM) was demonstrated to improve
hematopoietic reconstitution. Lymphocyte and platelet counts in peripheral blood in cotransplantation groups were higher than those
in control groups. More bone marrow neucleated cells were also observed in cotransplantation groups. 2. Cotransplantation of MSCs
and BM improved immune reconstitution. First, overall thymic cellularity and spleen cellularity significantly increased in cotrans
plantation groups at day 30. Secondly, cotransplantation improved immune functional recovery. Non- specific lymphocytes prolifer
ation reaction induced by ConA and LPS increased in cotransplantation group, and so did for allogeneic mixed— lymphocyte reac
tion. CONCLUSION: Hematopoietic reconstitution and immune reconstitution were significantly enhanced by MSCs cotransplanted
with BM.
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RABBARIRE . 8 McGlave R3B! : 76 T K it 44
T HLA JCHC #) 4k 5% 35 1) 3 4T B £ # . ( bone marrow
transplantation, BMT) y 47 12 M %8 R A MK K, H 1/3
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cell, MSC) 1 > B 6 & )5t 40 Jid 1 L (=] w17 44 48 fig, m] BY
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MSC H A5 R 8 G B 19 RN, X GVHD A — %€ [
PR R 4L {0 MSC X G2 B 0 B IR K L R
GeAR I, TIIX 1E A2 I PR AR ) 5V 1 ) &, Ok o, ARSI
o ST OK R R) e e A RE AR R AR A, It R A AR
T MSC 5 BM LR A J5 Fe i B A AR A

BOBOR ik

1 M

1.1 SERah¥) iRl BE 22 Be sk 3 sh )
DR,

1.2 kA

O IR RPMI- 1640 DMEM— LG(Gibco— BRL,
Grand Isand, NY), MTS/ PTS ( Promega, USA), % 34 %
# ConA LPS(Sigma) .

@ H R Ihric iR TR RPTR Rtk

MHC- [ - FITC .MHC- II- FITC.CD8 - FITC .
CD80- PE .CD29- FITC .CD44- FITC .CD61- FITC .

CD11b- FITC .CD71- FITC .CD45- FITC .CD45R -

FITC( Pharmingin, San Diego, CA) .

G A2 5 Genomic DNA purification kit( G
$ T Biotech) PCR 51#h LAY TREERAAS
B Taq B§(MBI) .

2 ik

2.1 MSC WJ4r & F i K% E A E Wy ik
15, ORI B B 1, W BE RS 77, & R Bl
AN, R4l AL 258 5 AR B, mT 3RS Sl E BB
MSCs . E#E P5— P10 140 Mg, FH o =40 e R 45
M4 B R T AR 10 FE AT BUIR OB A 2 5 .

2.2 KR MSC X} [R]Fh  A4 i 56 4% A i 1 I 5 g F0
985 T 3 PR 5 )

@ A3 K R B 40 ) 2 X 6~ 8 J1 8 Fischer344
(F344, RT1A") etk K B, S0ME MR F1 AR BE, oW & 4F F
ECHR U000 52 B FHE B, FH 3 5 48 TR B RPMI- 1640 £5
FRHE I H s 4 B, Tris— NHLCl SRR 2140 M, &
Wy et S A TR AN B H, 40 TR TR 95%

DAL, 4R Bk B ol 1% 10"/ L,

@ HE KR A 4 ZH KR AIAEE 180-
200 g AMEYE Wistar( RT1AY) KB, B AERT 3 d TFLRIX
P& RK B % (320 g/ L) M40 25 (250 g/ L) B
K. BHRTH[CCo] v 5 2k 4 5 B EREAT T
AbFE . FEEFIE N 8.5 Gy, FIEZE A 0.7 Gy/ min .
UG 6 h Y, I VA B RS LA 4 MSC( 5 % 10°%) Al
B A4 (0.8 x 10%) . 2R A 4 (gl g
M), 5 KR A M 0.8 x 10° /B BE 41 i, B 41
(BM 5 MSCs JeRs At 4), & X KR 0.8 x 10° 4
HHEM M+ 5% 10° /> MSCs; C 2H( Bpali iR 4H) , Fhikk
G A B A A0 M, 5 B kv S 25 B NS . A4 10
HKR, BAE)E 30 d Bubf .

®Fischer344 K 5, BM #i A\ Wistar K B 765 B8
PG 30 d, U 2B BE R M 41 5 L B A 41 1 4h
I, 2 B DNA, PCR ¥ 34 Y ek, § 4 F= ¥y it 47
1. 5% B g W Bt Je L KA I . 51 40 I 31 AR K R R
WIR: SRY 514 % 4: P1, 5" — AGCAGCTGGGATAT-
CAGTGG- 3’; P2, 5" — TCTGGITCTTGGAGGACTGG -
3 . BN 55 C.

@K B MSC X [ Fh S5 4B BE A% A f it 1 2 2 0 4 %
AW (1) WEAEGFERIE. (2) 20 TBMEE
15 d 30 d Wr 2 R4 4N i, FH I 5 23 A A5 A48
M54 . (3) BUK BB AT g, & A
0 it B (L A R A B R T % LR T W R AE) L T
. H 4 g B RO SV B, T 4 I T RE ARG U .
(4) B HH K B A % ThRE AL M ConA \LPS 75 T 9k B2
0 M G5 SE A . TC B A AN AR R AN R R, &
WE YT & 40 M0E S7> 95% , W 4 MR BE Ry 4 x
10°cells/ L 4% F . i BRAN M I 96 LA, 4 % 10° cells/
well, FF43 AN ConA( ZHE R 5 mg/ L), LPS( &k
FER 1 mg/ L) #H4T 5 T, B IR AL LARF N 200 WL, 37
C 5% CO, ¥55% 3 d J5 HEAT MTS/PTS LE a3 2 .
SEIG 45 R DU R R R A 3 FLAF A X
KA 3 L1 .

L) VR A T M R e T A B 1) R A e
WA 25 mg/ L 22 FE %, 37 C 5% CO, THALHE
30 min) A1 S 40 O3[R N 96 FLAR, #9529 BE 43
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2. 37 C 5%CO, 557 5 d, MTS/ PTS b a3k 2
20 o 188 5 1 0
3 Gl
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Fig 1 MSC contransplantation increased survival.
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M ERY et kBt . WK 2,

3.2 MSC XK B[R P 5 ok B BE RS AE A0 ) I S ik 2
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Fig 2 SRY gene expression in the recipients 30 days after IV injec
tion of 5 x 10° MSCs+ 0.8 x 10° bone marrow cells. M:
marker; — :
blood;, + :
blood; 1- 4: BM transplantation group; 5— 8: cotransplan-

negative control, DNA of female rats peripheral
positive control, DNA of male rats peripheral

tation group transplanted with bone marrow and MSC.

K2 i SRY JEE K&

3.3 MSC 5 BM tH HE R 1 B HE 40 A 25 i i 4 A
AR R SE B 30 d, LB A H
A M S TR BE R A A 4L, B o ok
(52.67 £8.62) x 10° cells/ H2 Bt +(35.38 £6. 16) x
10° cells/ HRIBH, P< 0.05; 3545 F 41 1 i 4 & %5 i
BT ol g R A AL, P 410 B B A0 i R 500 S
H(5.64 £0.82) x 10°.(3.26 £0.73) x 10°(P <

0.05), 1IE% k(7. 16 £0.79) x 10%; 7% ke 2H JI 40 Jfa 2
Hioth v T B 0 BE B AE AL, P AL 00 R A0 e R 20 S
Hh(5.66 £0.83) x 10°.(4.01 £0.55) x 10°(P <

0.05), IE% k(7.83£1.21) x 10,

1 BHEENIMSEHEEMN
Tab 1  Peripheral blood counts after allo— BMT (x +s )
Peripheral BM group BM+ MSC group Normal group
blood + 15d (n= 10) +30d (n=17) + 15d (n= 10) +30d (n=19) (n=10)

Hb(g/L) 50.3519.26 127.56 £14. 04 79.03 *16. 71" 135. 83 £24.30 128. 67 £11. 46

WBC( % 10°cells/ L) 1. 64 £0. 31 5.47%1.11 2.25%0.51" 7.12%1.70" # 9.88%1.72

Lymph( x 10°cells/L) 1.31%0.32 4.66%1.03 1.79 %0. 56" 6.05%1.39" » 8.41 *1.63
Plat( x 10°cells/ L) 35.14 +7. 84 402. 50 £63. 70 83.52+19. 39" 594.33 £121.09"  676.67 £124.87

" P< 0.05 vs the corresponding item of BVl group at the same time point; “P< 0.05 vs nomal group.

3.4 MSCH5 BM EBHEAFR T RZEHREMIKE
22 S JE0F5 T 10U O 40 PR 5 e N 5 ) P YR A VA L 4
JH 2 I3 4 FH SR PP B RE RS A JE e THRE IR R . B
FJG 30 d, FEREAE AL )52 AR B 4N Pl B Al R AL A AL
JI A0 2 531 5 A1 A R D R 4 PR B2 A Sk U D T 4
MdERER, WAL Boni 320K 2 . LB A A M %
PRI BT ConA LPS 55 = 44 Sk V5 () I 4 i o ik 1
TRBO AL = R R, ¥ P< 0.05. LR 2.
F3., XEWLBHEAN T B Ik E 40 ) fs 58 xT
RAKE R .

R2 HHE 30 d, KEEATHXT ConA LPS i S )it EL41
R
Tab 2 MSC cotransplantation improved ConA and LPS stimulated

proliferation compared to BM transplantation group (x Es)

Mitotic response of spenocytes

Group
To ConA To LPS
BM( n=7) 4.78 %1.17 2. 11 £0. 53
BM+ MSC(n=9) 6.33 £1.25" 3.22 %0. 62"
N(n= 10) 7.56 £1.36 5.25%1.23

* P< 0.05 vs BM group.
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Tab 3 Alloreactivity of splenocytes on 30 days after transplant

(x %5)
Responder( Wistar)
Stimulator BM+ MSC N
BM( n= 7)
(n=9) (n=10)
Splenocytes of nomal F344  1.89+0.41 2.02%0.38  5.86%1.21
Splenocytes of nomal Wistar  2.79£0.68 3.13%0.64  1.16%0.31

Splenocytes of normal SD 4.27%0.92 5.95+1. 12" 4 7.33%1.37
" P< 0.05 vs BM group; * P< 0.05 vs N group.
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FE— M8 G0 28 B B B AR, G N\ 3 if T 41 45
FE N NOD- SCID L7 A8 i, MSC &4
E SR B 3 1M T 40 o % bl i E > o, it
AR MSC % [R) Fh 5 A4 B BE 2 AR (1) 5 ), S SI2 56 58
It F344— Wistar K B9 R 7 5 BE R AR A, R0+
MSC i [] Folo S5 A7 B B8 A A i 345 1 o S8 R 4 8 7 2 )
=AU

)G 30 d, A E SMEH S B A Z
MM m THRAF A EY, R — &5 A
a5 MSC H:F A T B BAE k& Mk & . 4l A MSC
A i RS Bl 4 il IR R IR BB 7 4l B At
FE R AR IE T 40 B 0 B DB B, R 2P
TR g .

MSC 7E B 52 i i3k [R) e B B8 2 AL 5 325 I Pk A2 1) [
B, X2k e B ThRE Ik S WA BRAIER . G
30 d, LR A 2H 160 AR 40 i K 4 Al R A s Al RS A
M. St DR DRI R L, SERHE A %F ConA
AT LPS H 309k B 40 o 48 B s N AR i T B B R
FEZH . A TR) 52 A0 A SR Y 1T VR 6 VA EEL 40 G s 1
= AL 52 T A A 4 B2 AR B = AR YR I R F
VR A IR B 40 S I A B4l BMT 4148 i . IR I, MSC
AT NS E AN RE 2 7 TR HE R LA B EE A

MSC X} B B J5 o B i e EE A vl e S
THIREA K.

(1) MSC W] g i i Bl GVHD o 4y H g  #5
FRAAEH . MSC A] P4 GVHD 1) /& A= 3 sl 4% H 7™
FORE AL A8 BRATTAE SE 56 bt 0 252 B Al B
BRI AR GVHD: Wik EiiE JE
75 H PR BES; 1 MSC 58 S LA f 24 R W
ZLF| ML GVHD AR . 1T GVHD A 3% 4 g 2%
BB, S EOM A8 T2 4 4l ek D e E
TP CD4" T R B IFAHEI T B k4 fuThse .
I, MSC 8 i B#1% GVHD Xt BMT &5 4 % 5 28 A FA )
fER . (2) MSC & 15 18 i H 18 12 e it 4o 95 e
—IE A ¢ B AR 8 R W B8 40 i T 15 B
CD90 CD62L CD44 .CD117 25 ¥ B 2 il 20 i i 41 ffa,
IR L L (A MR S B SRR
MG, B BEIE R4 T R R, 555 M R 4 i

FROBHPEE B . 2 B BOAE R 2t — B
MSC 7E s 28 B o0 A . BATTR A PCR 52 A 8 46
FFRE MSC fFE R AR E MK INFE(ARERR); B
AR S Real- time PCR A A4l MSC 7E 4
A E LRSI e .

H A MSC 111 R B A SR 2 v 1E ), 13— 20l
T P S 56 2 &K MSC F 4K W 43 A, JU 32K
FISH B %95 21 A0 5 v B 46 ) MSC 7E 44 Y 11 43 A
MSC SfAUAR B T RE I B A, ¥ A EEE
S, 2 FRATT LA G 78 S R RE 1 DG 1) ) R
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