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(# ZE] B AHEW 8T 40 (mesenchymal stem cell, MSC) HA i Il 3 545 H, 145 A5 B A £ 22 1L
(aplastic anemia, AA) (& RAILHIVE B 303G M AR5 009 58, 1 9 7 T I R ok , (ARSI o PR A8 L4 MSC 93
M SRS TR A MRS I R . ik SRAE 24 IR LA 19 BIXT B L E M B Bbras, 408 557
F 3 MSC; WA MU AS B 6 MSC R4 20 M 48 ¥ T8 BLEAA (CFU-F) THE05 A 5 A MITT 25450 B MSC KG
FF3E I 20 B 7 5 2 ] ELTSA A6 -6 MSC 43 T4 5 K K (SCF) (kB2 5 X -5 MSC AT MG BESS 77, $EAh
B AN, T B 2 MBSO 2T R 0% AR R AR B (BFU-E) |, i 40 i 2 i 4t i £ % A5 i B (37 (CFU-GM) L IR
B USSR (CFU-GMME ) , &% Ok LA #E MSC LUt [ LE &, CFU-F 114§ 15.70 £5.78 B E{K T
NTHEZH 21.73 £5.74 P <0.05 ; Rz B L5 MSC %35 [ SCF (19K AF 30. 69 + 16. 82 pg/ml i AL T % HE 28
50.74 £14.83 pg/mL,P <0. 01 ;DFFkEE JLEHE MSC 3CHE T A BRAMZZE A (MNC) 4 1 SO T RN i A ik
A (BFU-E) K20 E WA A v A= B (CFU-GM) TR 5 4 M 5 7% A= L8057 ( CFU-GMME ) 1450 i 251K % ]
4,P<0.01, £5it  TRREELEHE MSC ARSMEG i SR FEO BEULEE 48 MSC 1 RRAR, F R EHLEI T g5 PR
FBJLERE MSC HAFEBE J1 I8 M 43 SCF I/ 56 [ FE R ILFE,2008,10(4) :455 —459]
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Hematopoiesis support of mesenchymal stem cells in children with aplastic anemia

WU Yan, YU Jie, ZHANG Lei, LUO Qing, XIAO Jian-Wen, LIU Xiao-Mei, XIAN Ying, DAl Bi-Tao, XU You-Hua, SU
Yong-Chun. Department of Hematology, Children's Hospital, Chongging Medical University, Chongqing 400014, China
(Yu J, Email ; yujiel67@ yahoo. com)

Abstract: Objective  The abnormality of hemopoietic inductive microenvironment ( HIM ) is involved in the
pathophysiology of aplastic anemia ( AA). Mesenchymal stem cells (MSC) are main source of bone marrow stromal cells
which constitute the bone marrow HIM. Thus, the bone marrow failure in AA may be related to the function of MSC. The aim
of the study was to investigate the hematopoiesis support function of MSC in children with AA in vitro. Methods Bone
marrow samples were collected from 24 children with AA at diagnosis and 19 children with idiopathic thrombocytopenic
purpura (ITP) , infectious mononucleosis or lymphadenitis ( controls). MSCs from bone marrow samples were isolated,
cultured and expanded. Morphology, proliferation activity and colony forming unit-fibroblast ( CFU-F) were measured. The
ability of bone marrow MSC to adhere hemopoietic cells was assayed by MTT. The concentration of stem cell factor ( SCF)
released from MSC was tested using ELISA. Mononuclear cells (MNC) of bone marrow were plated onto a feeder layer formed
by MSC. Cells count and BFU-E, CFU-GM, CFU-GMME productions were measured. Results The first and third passage
time of MSC in children with AA was longer than that in the controls. The number of CFU-F in children with AA (15.70 +
5.78) was less than that in the controls (21.73 £5.74) (P <0.05). The concentration of SCF in MSC supernatants in
children with AA (30.69 +16.82 pg/ml) was significantly lower than the controls (50.74 +14.83 pg/mL) (P <0.01).
The total MNC count and the number of BFU-E, CFU-GM and CFU-GMME colonies in the support of MSC in children with
AA were significantly lower than those in the controls (P <0.01). Conclusions The hematopoiesis support function of MSC
was significantly reduced in children with AA in vitro. The decreased hematopoiesis support function of MSC may be related
its decreased proliferation capacity and SCF release activity. [ Chin J Contemp Pediatr, 2008, 10 (4) .455 —459 |
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B BB ML RPR B8 A o B | i 22 1A A
IR 1 PN e 9 NG | =411 D B 9 e O
HE TR B ER 25 2H 0, 4R A 24 A9 36 i A A
251 1T 21 fitg (hemopoietic stem cell,HSC) ., [B] 75 /5%
TF 2l g ( mesenchymal stem cell, MSC ) & & i 1 Il fi
PRI ) F2 B AR O, i@k A S HSC KGR, 0 i 2
ol ot A K PR T 2 s o SRR, e
A AT (stem cell factor, SCF ) B8 H 3 i 4 12 1ff
AN HE TR o3, E— 5 K b S A 32 I
VEFEAE Y. P B A9 P 4 (aplastic anemia,
AA) FIR AL 32 B0 b e I BEZR L ik 1 Gl R 5
S b A I T AL AR, G v i ol PR B S
PR A g A PR AR AR o AS PR I S5
WA EE AR LA MSC Y i SRR T, 013 S i
FUEBE MSC 5P i LA S (AR 4R

1 XHRIFE

1.1 HRIR

PR 24 ], 55 14 5], £ 10 {51, 4% 3 ~ 13
% AR 10 %5, B iEbn Ak B H PR R 2=
J&ILE BB E R, #fIi28) i H L : WBC 0.9 ~4.3
x10°/L,Hb 37 ~69 g/L,PLT 4 ~47 x 10°/L; 15 4&
WA KA N ERER AT LR R R A F R A A
A, B E /IR 2 I A Y 2, B A L,
I /INRR D 5 B B A s B A 2 8 A U AT 3 i 24
JH B B ek N D L UG AR TR ER . WA G 1987 55
DU i P AR B A B 000 2 R 2 WO B S 19 12 W A
e R 12 BIAT 4 A EE RS R s 5 4 12
BIFF SIS PE PR 2 bR e . 24 BB LIE AR, b
AR ERITHT kPR 518 P P A AR
popd i

XTHEZH - 19 fil, 55 11 i, 2z 8 4], 4R 4% 2 ~ 11
Z P 8 % A R A R R E R R
B e L2 s o I VR R o R R N A ek 2 P 5
(idiopathic thrombocytopenic purpura, ITP)9 ], &
ZEGE RN B AN A 1l /MR DL 75 B TTP
HEREGE ;15 Yt PR AZ AN I 3% 20 8 ], kI 45 R 2
], B R R AR E RIS . KB RESs R R
PEEBEG PR ANE R X BEZH 1 ITP 4 5% R4 1 &
FEAE XS IR 2, ABETEAS 2 E R R R R 24 E L
R R C I 2 B S, IR R R K
P b=
1.2 X®FHE

1.2.1 T ZRXANANE DMEM ( Dulbecco’ s

modified eagle’s medium ) %73 3 ( Hyclone 23 H] ) , 0
2 16 4= M3 (fetal bovine serum , FBS ) L[ 77 (horse
serum, HS) (PAA N H]), /N ML 7E 3 2 1 (bovine
serum albumin ,BSA ,TBD /A ] ) ,24 £1..96 fL4ANEES
Fit (Coster 22w ) , PU FHEL{H & e R (MTT) | —H
ST (DMSO) ( Sigama A H)) , 22 %5 3R (Roche 23
A]) ,SCF ELISA (7 & (db s A A w)) , 40 5
EPO, FL, SCF, GM-CSF, TPO, IL-11 ( Peprotech 2\
A]) o BEPR{L(TECAN SUNRISE A7) o

1.2.2 B8 MSC 69k sh o & s 3835 5
O S5 T REBRE | ~2 mL, R AT ML B0
W, R WRE Gy BS Sk B A (MSC) P e sk
T UL AR R AT LA A% 2 3 ~4 R4 b
i MSC 94l BE AT 35 90% , R itE4 715

1.2.3 & 4F 4 9m e 45 3595 R £ 4% ( colony forming
unit-fibroblast, CFU-F) 2 #7 S ERET ) MNC
PA5 x10° 4R F 35 mm BFFRML4,24 h J5 8 &
FEAAML,3 ~4 d R — YOI AL 5 14 REERIETR,
Fram g &, 1% CFU-F (> 20 D41 — 458
FE) o

1.2.4 MTT % DIMOCHE (A) {E S BB i MSC
HR A MNC (BE ) « B MSC R R MNC [ RE
S UK R A A (EDBOR o R MSC 1L 10° /4L
2 96 fLAR H, 7B Rl 5 )2 )5, A i MNC
10°/4L, K595 24 h J5 R A MTT 35 5 4L A A

R = 928020 A i/ (MSC 2 A {8 + MNC 21
AME)

1.2.5 B3k %z B M 5% 3 (ELISA) * H
ELISA YT Je 0 i 7 1 73 Hr i B MSC Jp 30 1) 1%
FEWP ) SCF e . WS R B, - 20°CHRA7 4%
o BRAETR™ 4 e B0 & N U B F i 47, LA
FrifEdh A E2s TP ER L

1.2.6  i& . dnfm B4R 3535 R 5 AT

(1) FHE MSC X B 48 5 AZ 40 L (MNC) [ {4
SN HEVE T : BHBE MSC 10° /LA 24 FLA P, 15 8E
FrE#E MSC 80% filt 5 5, FH 10 pg/mlL 1) 22 5455 R
ARFE K43 B A5 S BB MNC 10°/4L I A & MSC
JE 24 LA, K &R O DMEM B 5% 5L b &
10% FBS,10% HS,5 x 10 > mol/L E Ak #ud, 3/
AN T FL,SCF,IL-11 45 10 ng/mL, %53 7 d J&
IR AN, & Wil e gkt 4.

(2) & MmAHAN M AL T& o3 M 948 7 d 5 3 i
HMHEIERN T 0. 9% By Y FRLF 4 3R [ (AR s 77 0k, %
B & 1% 19 BSA,0. 1 mmol/L 2-% 3t 2, [,
EPO10 U/mL,FL 20 ng/mL,SCF 20 ng/mL, GM-CSF
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10 ng/mL, TPO 10 ng/mL,20% G413 . A REAR
WUEE =AM AL R 14 d e R E
A (BEU-E, >200 A~ B2 ZL400HD) b i 1 v
A0 AR 7 A AL (CFU-GM, > 20 M Z400E) L 1R
B AN 7 5 V5 B i ( CFU-GEMM, > 500 />4
M, A ELLR AR B AERZR) .
1.3 ZitZEaHh

TIGLIR AR + ARUEE (v £5) FR RS
TR SPSS12. 0 4T Z2 SRR A X B w) J7 22 73 #r
(LSD-t #5565 ) FIPIISZAEAS ¢ £ 56, P <0. 05 A &1t
E =988

2 #R

E1 gREEsF
455 6 1L MSC, A Le KRIE B —;

2.2 HERENFUE

2.2.1 AEAREE] R AR L0081 P o 2 () A% A
)22 T &V, & O 3 S R R 7 40 A 5 TP
H G HRAL 1 (A A ) 22 R 0 W3 1k, B0 =
X RRA 2 $EAT oA, TERRAL S AT IR 2 b, A
1585 3 ARAL AR [A] 50 0] HE B 38 i 4 5 5 2 AR AL AR it
[ S5x R 2E R R EM (£ ).

®1 BESXRATE MSC ERMBELE (dr:s)

Ay Fi%k Po-P1 P1-P2 P2-P3
ZPEFREEH 6 19.17+9.78  12.67+11.22  9.83 +5.34
SR 10 19.70+6.60 13.50 +8.60  11.10 +4.38
ITP 41 7 11.71+1.80  7.29 +3.99 8.29 £2.36
TR 16 19.50 +7.62" 13.18£9.30  10.62 +4.63"
X RR 1 8 14.25+1.83  9.88 £3.40 6.75 £2.60
X R 2 15 13.07+2.19  8.67 +3.79 7.33£2.45

{E:PO-P1,P1-P2,P2-P3 735l 75 4 MSC 26 1,2,3 LY Z 1K
W] a: XA HEL P <0.05;  b:P<0.01

2.2.2 CFU-F £ %W Ao S8 Mk
CFU-F 7M. 35 22501, 6 — % A PR 2304 )
M7 ITP 41 5%t HE4H 1 8] CFU-F 3808 & 2= 5,
WA I Sy B AR 2 JEAT 43 BT . FERELL CFU-F
(15,70 £5.78) WEAR T XML 2 CFU-F 1%

A J5AR MSC, AU A HUN, KNS

Vol. 10 No.4
Aug. 2008
2.1 HMREESFENR

PR 2> B MNC 5 T 5 77,24 h
Jei B A] UL 2/ BN BE AR M AR 1,48 h )5 LER B
2R, OO 0 Y S TRy T AR AR A, AR R 2
AEI— 55 3 AU BT U G S AR etk 7
fii B3 — o Wtk 24 fl R LB BER AR, o
6 73 B H IR MSC 2RI, 705 5 il 2 B i e, 1 497
P8V PR, T XS BRZH 19 91 Bk AS 0 BE A Zh B 5
MSC, FrpEZEAY MSC 5% i L BaT 3 AUE 250
B2 AEE 4 ~5 UG A ED BT AL
LB Xt BEZL MSC nf DIEAR 255 8 AR5 175
REPR 5 2 — A A U E 25 H0 7 ~ 10 d i9 £ AU 1]
(K1)

B 453 L MSC, 4l 2 MR ) KARE T A5 —; Coxl i

D FEREALSE 6 £ MSC, 2t If 2 B A (L B S

(21.73 £5.74) ,P<0.01(%2) .
2.3 BEE MSC X1 I 4H Re G Bt &Y Bk
NS R T 2 R] S MSC X 8 I 41 i Al Fff %
TWFEZN, A A T 40T TP 415
XTHRZ 1 ()18 MSC X i I 40 JRG B 2639 22 5%
BEYE, A T AR IR 2 PE T M. TR
i MSC 55 3 1ML 241 HE 1) RS B 3 550 0T 2 2 -3 MSC
XoF X I 40 P P R o 23 L A 2 S TE B 3 Mk (6 2)
2.4 & MSC 55 LiE SCF iRE
SNSRI BB MSC 55 5% g SCF ik
BETC 20, A A N PR AT 4 BT 1TP 4
EjXTHRZE 1 [A) 46 MSC 1557 b3 v SCF ¥k T i
EEN, A R 2 T, PR
BE MSC 5572 759 SCF ¥ ¥ 30. 69 +16. 82 pg/mL
AL F X IE4L 2 19 50. 74 £ 14. 83 pg/mL, P <
0.01(%£2),
2.5 BB MSC 3B 8 MNC B34
2.5.1 /F# MSC 2t 4 MNC #9/K 98 35 4k 7 89
o SR PETTRRLL ) B MSC SRR EBE MNC
PR 0 W 22 B A I N PR AL T AT
ITP 2 5%} BEZH 1 [A] 1548 MSC SZ 78 4 MNC ¥4
(AL TC 3 2500, 5 0F 8 0T RRAE 2 A7 00 B o
FERREZL B MSC 3 HF T 195 8 MNC (199 14 %5 i
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1.35 £0.32 x 10°/mL S Z KT X4 B 20 2 (4 3 5k
F1.70+0.29 x10°/mL,P <0.01(#%£3),

2.5.2 &ESH SURPETRELLR S MSC B
BG4 MNC JE95 T8 Ui 11 e & 200, 501 —
HoR R LLEAT AT ITP 4 5 % B4 1 [a) 45 5

Al g

MSC 34 J 15 B MNC £ 7% 2 e ) 6 8. 3% 22
B, A IE A X IR 2 AT T, TR AL A
MSC #$#J5 i) MNC J¥ i) BFU-E, CFU-GM, CFU-
GEMM e Skt i IR T AR (3R 3) .

*2 BESXWRABT MSC CFU-F it FiM = 1% Ei5th SCF iR E b (x£5)

231 CFU-F %k R (%) SCF ¥ % (pg/mL)
Fsyame el 15.71 £9.12(n=7) 58.12 £13.31(n =6) 31.64 £19.94(n=6)
P PET R 15.70 £5.79(n =10) 60.81 +17.81(n=8) 31.23 +14.93(n =8)
ITP4H 21.00 £6.34(n=7) 69.42 £16.01(n=7) 47.72 +17.66(n=6)
it 15.70 £5.78(n=17)* 59.65 £15.52(n=14) 30.69 £16.82(n=14)"
X 1 23.00 £5.04(n =9) 67.09 £15.59(n =8) 56.33 +10.97(n=6)
X HEZH 2 22.05 £5.64(n=16) 68.18 £15.53(n=15) 52.02+14.72(n=12)

a: XML 2 g P <0.01

=3 FHMREMXTE MSC ¥ i85 MNC %5 F ARSIt E (x£5)
215 %L MNC 3} x 10¢/mL BFU-E(n =3) CFU-GM(n=3) CFU-GEMM (n =3)
AP 5 1.21£0.32 58.14 +6.54 127.29 +17.44 4.71 £3.35
P P 2 7 1.45 £0.29 64.50 +11.93 119.80 +12.61 5.80 +2.42
ITP 4 6 1.68 +0.35 91.83 £11.91 159.00 11.54 10.33 £3.78
TR 12 1.35+0.32 61.88 +10.32° 122.88 +14.76* 5.41 £2.81°
X HAZH 1 6 1.71 £0.25 82.16 +8.11 161.00 +16.48 8.33 +2.07
X HRZH 2 12 1.70 £0.29 87.00 +10.95 160.00 +24. 02 9.33 +3.08

a; 5B 2 A P <0.01

AV

3 e

Wt
ATFGEAEAR ST 52 T AL 6 MSC 14 3 1
SHAER L HEBR TR 2 R . 4558 B 7s F b
FBILEHE MSC SZHFH 88 MNC {RIM 34 1 68 ) 3%
REARG B L3 1 J8S 0B B8 MNC EF TR IME 7 15
7%, & IR 4 BFU-E, CFU-GM, CFU-GEMM 1
OB BN T X IR A O R 5 kb 2
T M0 S IE 5 MSC #3557 DL, CFU-GM 1)
74 SR ATIE S T R T M PR B R
FERFZAR . AWFIT S5 R TR R B E MSC K
AN SZRERE 1ML BE ST FEAR , #8578 T TP B 5 1R A 368 I ke
PRI AFAE S 3, 1 TC 1 4 HSC 32k B4 iy 47 1 37
5%, 5 TR ) ML RE A K

AWETELE R BN, 208 PP R L MSC
PR ML SR E B 5 22 55, I L & 98 PB4
PEAT P45 A Bk B 285 46 £ LY 41 ) 1l 5 40 7E IE
WSHEEIEEN, Fak AR AR ERES, HATAR
U336 T A 0 1 T L 0P 355 S5 B B MSC S
(AR AR T, DR I TR A T4 HL i B MSC 7R S 3 B 4
15 TTP 2 FR 40 i i 5 S 0 L /N 4 0k 20, 5 i 2 o

I=VA
7

D) A 20 L R R B A, LA PR 2R R DL S, R AR
WFFENG LB — 2, S R 1 AT oA, 45
R o SRR S B 1 T 22 5
Hoili /M s 5 S e R A G, B MSC 1Y 3 I
TREFTCREAR, UL IR ATTH ITP 41 5% B2 1 &
IF AN AL 2 AT HLER

MIEE 2 b He A, PR LAY B 88 MSC 5 %) 1id
JLEERYRT 3 1O 88 MSC #2250 3 1k, (H 2
B FR LAY MSC A0 xt BE HH B4 A1 19 2 fE A0 2 1k
MG, I FARSM G T2 i D 2808 T X BR2H b 7 s
BLEHE MSC CFU-F o0t Bt R /b, 327 1
BB LE B MSC 5 AE ) 35 DaUAIR , 350K T RERE
M) P 2 L A MSCOX 3 I i S R AR, R8s
MASCREE 09 5% (8 HSC Joik IE w74, s ™
A A TR R LS 0 BE B MSC 1 B AR 3 i
0], % LA B 7 ARG 5 7k 22 455 WS R B,
B B LB MSC R Xof 450 8 R 446 Xof 4502 v 2 4
FERETIREAR, S S AW R A5 R —20

BB MSC 3 33 55 1 100 20 B 19 286 BFF , ik 2
X I 440 P 4 P 356 B e 06 55 10 4 5 & 4 s . S R 1
JHo Kaito 251K 2 R 7S 1k F 25 1 1 200 ff 5
S5 ) 14 K A 7 35 o A TE 2500 G i & B

. 458 -



55 10 55 4 1)
2008 4F 8 11

W E % &L &

Chin J Contemp Pediatr

Vol. 10 No.4
Aug. 2008

] P T L 25 L 40 L5 5 T 40
WA, ASTIFZE % BUFE B 8 L 55 00 BR B B MSC O
5 I 20 MO BE 7 , 25 5T B BRR TR AR LAY BB
T MR MSC fBHS 1 % RS I HSC, 1] REAS S
S I REREE P S 1L B . TERRIRTSE P i 25 5
T L RN, B0 [ B i, (AR A 0k — 2
WLECFIBFIY .

B MSC 10 1 I S5 75 FH 38 s 2090 22 b 4
M A7, 1 Flt-3L, IL-6, IL-7 , IL-8 A1 SCF 4§+
Frizim', Horp SCF 78 b 15 HSC R Ik c-
kit 4545, ELHERT HSC 1A 77 B BE 43 Ak FORS B 2%
BRI 2 S A T 5 SCF 38 1] LA 5 HSC X
T At 3 1 2 K R T A AR, R R T A 3
MAEAER . AR B E 2 0 e TR A
L AT SCE 7K P B4R, {H /& Kojima %1
W58 B H 7S 194 P 1 8 35 1M 2 v T 34 7 SCF /K F
SIEE ORI B 2 . AT S R R R R L
586 MSC 20535 it p SCF #e i 1 2 I T 0 1A
2, SCF 7E AR AETRT L H MSC 43, . m] A
VA Bz 240 B R TR T 4 240 2000 , 4 PR B LA A MISG
Sy UAH SCF 7K - BAR 5 Rl A% 0 3 A B2 400 L ik 2T
YA S3- 00 SCF , BRI 4 00 7 — 5 B B PR G0 £ L
I3 H RT3 P SCEF /K ST LA s 845 % B T 2% 5
(150, SCF AT BRI , S RO c-kit 45480,
SCE/c-kit {5554 F i % 5, 5 80 HSC KA 5 g
R ot i K PR ) SR AR, )
BB R AR B G . TR, B HSC 5
MSC BB 1E# R , 3 A8 REAS 2135 24 1938 1A KA
S R R I 0 8 5 1 2 S O A
palS i

L5 TR A7 45 5 8% T £ L6 MSC
A A/ 1L SR P 0 B 2 W9 3 BRI, D & 2B L)
AT A5 TR AR LB B MSC 18 5 B 7 9 16 J2 L 40 30

SCF /b 5, b B 6 MSC 78 -F 5 & 9 L il v A 4
FHERME T2 A B TR BB MSC R Tl AR IR
PR, SRR KT

(& % x #]
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