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# E.[ B8 HETE AB I (unbilical cord blood, UCB) 3 % ¥ [8] 52 151 -+ 48} (mesenchymal stem cells,
MSCs)BR-& 8 1 4= K 4 ¥ (hematopoietic growth factors, HGFs) {4 & 448 /5 5 B il & (1 40 i 75 NOD/SCID /) B %
WHA RER/NRE MARES , [Hi) O &t LRI MSCs(UCBMSCs) & HGFs H 4 R MiE Y H A &
RSN 88 BAE B4 )L UCB CD34 410, WK 144 6 K49 UCB 40T, 22 S KBS AR 48 W B3 B FR BT IS Ay et
NOD/SCID /N, QF S WA MG/ FAE TR S BN R LS PR . DR RS 8 B TR AR R M TE7% /1 B
HHEP A CD45" CD45°CD33*.CD45*CD41* .CD45°CD3*Fl CDA5CD19* 41 & it ; PCR B DUFS AR /N RV 8 it o
N Y Betafhdkik | [ 250 )OI BN REE RN 60% I ETFEHER R 90% , QoA ME & B . P44 [ A
MMLTE L THHUGHE 20 KIKE ,PLT THAUGSE 40 Xk W BE TIEY A, OBH)S 8 &, WH/ R4t
FAmn A Y B ARG B, PSR B4/ BB BE A CDAS+SE Y& B 4 51K 18.5%+8.3% F
16.5%=5.7% , 2 F XL HHEH (P >0.05), @BHJG 8 i, I 184/ NFIEAN CD45'CD33RI CDA5'CD41a Y
9 THEY 14, {0 CD45'CD3* CDAS'CDI9 AR & A bR FAEY 1820, (4536 )4 A UCBMSCs ik &
P45 H) UCB 4RI ELH NOD/SCID /D RIAMA A F E B/ NG MBS, AR /NI R A RN
Jiio Dy IR H) UCB AR BB e B RGN R MK B R/ FAE SR, OF BIS 1 UCB BB (238
BB R KB ZEA (B RE RRHAA IEER .
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NOD/SCID Mice Hematopoietic Repopulating Ability of ex vivo Expanded Umbilical
Cord Hematopoietic Blood Cells which Co—cultured with MSCs from Human
Umbilical Cord Blood
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Abstract: [ Objective] To evaluate the engraftment and hematopoietic reconstruction ability of ex vivo expanded
umbilical cord blood (UCB) hematopoietic cells which co—cultured with MSCs from human umbilical cord blood
combind with hematopoietic growth factors (HGFs) in NOD/SCID mice. [Methods] (1) Human male UCB CD34* cells
were incubated in the systern with contains female UCBMSCs, HGFs and serum {ree medium. (2) The expanded UCB
hematopoietic cells on the 6 day were infused into sublethally irradiated (250 ¢Gy) NOD/SCID mice through lateral
tail vein injection. (3) Existence state and hematopoietic recover of transplanted mice were detected dinamically. (4)
On the 8 week after transplantation, human derived CD45", CD45'CD34*, CD45*CD3*, CD45'CD19*, CD45*CD33*
cells in the BM of mice were detected by flow cytometry assay and human Y chromosome was detected in the
peripheral blood by PCR method. [Results] (1) The survival rate of un—expanded group and expanded group were
60% vs 90%. (2) The expanded group had rapid recovery in WBC, hemoglobin. and platelet. (3) Fight weeks after
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transplantation, human Y chromesomes were all positive in transplanted mice, and there was no significant difference

(P >0.05) between control and test groups in the percent of human CD45* cells in mice BM.  (4) Eight weeks after

transplantation, the CD45°CD33" cells and CD45*CD41a* cells were significantly higher in expanded group than that
in unexpanded group. and CD45°CD3* cells and CD45'CD19* cells were significantly lower in expanded group.

[Conclusion](1) Expanded UCB hematopoielic cells can reconstitute the hemalopoiesis in radiated NOD~SCID miice,

but it can not increase engraftment rate.  (2) Expanded UCB hematopoietic cells can inhance the recovery of

hemalopoiesis reconstitution and improved the longevity of transplanted mice.

(3) Expanded UCB transplantation

mainly enhanced the engraftment of granulocytes and megacaryoeyte, but it can inhibit the engraftment of lymphocyie.
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B BTAIRT STIESE & AR I SR RO B 3% (R A X i
M T4 (hematopoietic stem/ progenitor cells,
HSPC) T R IE T A SRR R, AT
4} (mesenchymal stem cells, MSCs ) £ J 5 21 fifd %)
HYM, CERATHEMMBRILER (bone marrow.
BM)MSCs X FF{& R IKSM 3% HSPC B9HRGE . i il
(umbilical cord blood, UCB)MSCs 5 BMMSCs )4
I REE LR, (B & A UCBMSCs (R & 1Y
JEBIN UCB 1 I 40 2 A 45 BLA 1 LAE A B T B
HBHEBORIM, BN FERIGE, KT8 SR
& UCBMSCs & & 938 /5 9 A UCB 482 £ NOD/
SCID /) BRI A BB B /N R 1M e

1 M#EEF*
1 X 7

B NG MM AE A B F (JE Peprotech EC
22w]) . THM AR 5 (SCF) (B E BRI -3 B {A
(FLT-3L) . /M &K BEF(TPO)  HHI N X 3
(IL-3), HAMAF 6 (IL-6), TIlLE K 3F &
QBSF60( % H Quality Biological 23] ), 3T Hi ik
(3 @ Pharmingen 2\ ®] ) : Anti—CD34 -FITC  Anti -
CD41a-PE. Anti—CD45-FITC . Anti—~CD3-PE . Anti -
CD19-PE . Anti~CD33-PE . /N IgG1-FITC, /MR,
IG1-PE, #23% & C (#E Sigma /A7) ).CD34*
MidiMACS R BERE 73 35 R SE (MACS, 75 [E Miltenyi
Biotech 2+ #] ), QIAampDNA #RiZF & (fE[E
Qiagen A A= ), A Y Befa i iR & (€ EE
WEARFER)

12 F ik

1.2.1  ABFfe CD34 @ty sh4k B &ERY LB H
A et 2 A BiE A L, 4 5 1, R MidiMACS
MATREER ST A E , F CD3 MR ERAF & | %
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ULBREEE 2 4k CD34* i,

1.22 A UCB CD34*m o e ¥ ¥ FALKRET
P E gtk A UCB MSCs, BU P2~P4 {UHI Lot G
JL UCB MSC #81TF 25 cm® (8538, G 80%-~
0%}, 2 E C A HH 2 h 30 min,PBS ¥Ei%k 3
K, MA L-DMEM SE2REFBER, H KW
L-DMEM, $#F A\ UCB CD34*41, 1x10° /4K .
M IiLIE (QBSF60) Bk & HGFs #5357 Pk &  HGFs 41
&4 :1L-3 +IL-6+SCF+TPO+FLT-31,, #Lik BF 435
k. 1L-3 20 ng/mL.IL-6 20 ng/mL.SCF 30 ng/mL,
TPO 20 ng/mL FLT-3L 50 ng/mL, ¥ FEA R 4 L-
HEABE (L-Glu) (X E N 2 mmol/L) Fl a-Fikt
LBE (a-ME) (¥ EF 5x10° mmol/L), 3 d }E#
B RG RR R THA 2R ER LS
ARBEIM MSC ) 25 em? 3E3RMR, SANE S 2 fE400
P16 QBSF60,6 d BHIR4RM, & 1x10° > CD34
HHEIRA Y 85 MRTT | - T10CIRER .
123 A UCB-NOD/SCID /> S A4 A ¢4 32 5
WEPE NOD/SCID /MR 32 R, FRETRT 2 & Al
RFEREBFT SPF R LEERE N, & KE
PAKFIAKKERE (40 J7 U/L) A HEE B(50
mg/L), BHATHESZ 2.5 Gy # ©Co S, T ER N
0.2 Gy/min, /NRBISHE 24 h W B # Bk 5 25
& IX10° A HY BRIl 1x10° > CD34+4Rp 1
6 dWAMAMM, WX BAKE 03 mL i
QBSF60,

124 s¥pi OIFET B M CD34 AR H
H1(QBSF60 0.3 mL ALY B4/ (1L CD34*4AHE 1x10°
/)10 B, QF 18 5 i 1 40 B H 45 41 (QBSF60
0.3 mL & I1x10° ¥ EEAT I CD34* 4 1 6 d J5
A ZM/E)10 B, OXRRL . IF 3 % iB g
(ARG, T QBSF60 0.3 mI/H )6 2, BBEFXFEE4H
(MESF+QBSF60 0.3 mL/H)6 H
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J& 10.20.30.40 d 53 5IKT R , M B R ERBUTE R
EESMREIIMA 0.2 mL, 5 56 KERERHERR 5 B 4
i, P AR, T /N RAME g P 4R
MEFEDFM /MK ZENR, THHEEE 8 F, i
HUBRE RSB, RO DREHTA
CD45* ,CD45+CD34* CD45* CD3* .CD45*CD19*F
CD45"CD33* & &,
127 AW de b R N EE SR KA
QIAampDNA A &, HHAEW TR B/ FAaT
it DNA,PCR R B H S /D RIK A A Y e tn,
KRk,
13 gritiEsE

HEFHLL xes Fox, KA SPSS10.0 Gtk

HEFEREE ANOVA RHEA RN K, KK
#E,0=0.05,
2 # R
2.1
1£H
1.0x10° 4~F iy CD34*4R MU 7E i b 1 4k E 9188
6 d J5 AR BT R (46227)x10%,CD34 4 K (1729)
x10%,
22 BRNE—BNEMETRHLE
NRAFHERESE 12 h BB EREL EN,
KHLBURE 5H RAERE, PEitER 4 7~10
d G, REEFHRKE, BTN, Fahin, K
N RS HERPOKER I, A 6 AFEEE
8 JAl ,FFIEE N 60%, V1440 9 REEE 8 A, 7Fi%

A UCB MSC & &} A UCBCD34+4RAufy 31

% 1 #4HJ5 10,20.30.,40 1 56 d /NRSME B A RAGIKE
Table 1 The recovery of white blood cell in peripheral blood of transplanted mice on d10, d20, d30, d40, and 456 (x10°L)

Group n d10 d20 d30 d40 ds6
Un-expanded 6 1.34+041" 2.13£0.36 Y 5.46+1.96 6.24+2.23 5.98+2.43
Expanded 9 1.20+0.36 5.36x+1.25 5.76x2.18 5.68+2.32 5.36+2.47
Control 6 5.36+2.38 6.02+2.09 5.98+1.96 6.56+2.19 6.46x2.38
F 4.01 4.92 1.35 1.68 1.59
P 0.042 0.031 0.074 0.066 0.068

Compared with control group 1) P< 0.01

#2 BiHJ5 10.20.30.40 #1156 d /NRAMNA AT B A9IRE
Table 2 The recovery of hemoglobin in peripheral blood of transplanted mice on d10, d20, d30, d40, and d56 (g/L)

Group n d10 d20 d30 d40 dsé
Un-expanded 6 74+131 81157 138423 143+20 141121
Expanded 9 89+20" 138+28 143+18 14112 139+13
Control 6 138+11 142413 135+13 13616 134+17

F 4.61 435 203 1.97 1.89

P 0.038 0.040 0.061 0.064 0.065
Compared with control group 1) P< 0.01

%3 BAHSE 10,20.30.40 #1156 d /NESMAM/MEEIIRE
Table 3 The recovery of platelet in peripheral bleod of transplanted mice on d10, d20, d30, d40, and d56 (x10%L)

Group n d10 d20 d30 d40 ds6
Un-expanded 6 116+29% 1232247 2741342 314£29Y 434139
Expanded 9 128£19% 187449 389+32"Y 498125 502+22
Control 6 488143 503£67 46339 512+38 467123

F 4.82 5.73 4.05 3.89 2.35

P 0.033 0.021 0.042 0.043 0.058

Compared with control group 1) P< (1L05,2) P< 0.01
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FEH 90%,

23 ¥iE UCB BHEX/NRIMNE MR E MR
P RIKE BAR, TR 420 B 48 HA

MmAAEARAKE LR (P< 0.01); FY WATH

MG d30 REIEH . B4l /MR PR E B8 M 41 &

H A S 40k R R By AR E B B TIEY

WA, 5B TBHEE M0 M ds6 IKEE® (P<

0.01)(F 1~3),

24 ¥FERhARRENNEEZENHITMD
BAEE 8 B, IEY MAEEER 6 /ARG

WHAEER 9 /MR, BHETHRUBIA CD4s

CD45*CD34* .CD45'CD19*.CD45*CD3*.CD45'CD33*
1 CD45*CDAla HLIR R FRIL,, B A /MEMIE
¥t B4 AR I CD4S 4RI PR, YA
CDAS'HME BRI T A, 7518 18%+8%F
17%+6% , (A ER TR EME(P >0.05), THA
/NEAEA CD45*CD33+F1 CD45'CD4la*4i LAY E 57
RN EFIEY A (P /T 0.01),{H CD45CD3",
CD45*CDI I E 43 LIS FHEY WA (P /T
0.01) (3 4) ,CDAS* CD34*7EY HE A FIAEY S A/ N
PR B9 & B4 3120 0.47£0.34 # 0.82+0.36 (P<
0.01),

F4 BHESFA/NBRKHEBARMEREAMN LR

Table 4 Comparison of the engraftment rate of myo-lineage hematopoietic stem cells in the BM of mice after transplanted for 8 weeks(%)

Group n CD45* CD45+CD34* CD45+CD19*  CD45+CD3*  CD45+CD33* CD45+CD41a*
Un—expanded 6 16.5+5.7 0.8+0.3 43421 24+15 7.8+4.2 0.7+03
Expanded 9 18.5+8.3 0.5£0.3" 2.3x1.3Y 0.6£0.3 " 13.8+£5.3V 24+1.2"
¢ 0.524 2.590 2.451 4.031 2.298 3.061
Compared with un-expanded group 1) P< 0.01
2.5 HEAEEER
8 JA iy RS  BRAHAFIE S 2 R/ A 6 HIE 3 4 #

X RA/NRSMNAMBARREN Y etk fi
HMAEP RAFFH/DRSM A MY RS K
(A 1),

B1 FrnBiEENRERAY REERARR
Figl Human Y chromosome expression in mice after
transplantation of umbilical cord hematopoietic cells

Lane M: marker; Lane 1; negative control group; Lane
6: represent positive control group; Lanes 2 and 3. normal and

control group; Lanes 4 and 5; expanded and un-expanded
group

Y18 J5 K1 I 40 7E NOD/SCID & P4 A B
T2 BT TR R B A BT B A
JE 15 1 40 a4 13 45 NOD/SCID /MRS RE 4 & &
M XA ARTE /N R P B B I A 4H IRFR R
SCID /MNRANEMEERLM (SCID-repopulating
cells,SRCs), ¥l SRC A Bh T X 1 Ifil 40 A 4 Py 4
ABENMZEIEM, BRI G 0 AR E S
HABAEARNIAE S, KEFMEZ DY
¥ J OB I 10 A BRATS ELA (R LA B RE 7 B
WIEHMEF SRC S BRA T, HE5Lay iy
FEEE ,SRC BIZESHEI BB —E BN 8, 7Y
FEWAY S B M A AR A BE S BE Y 1
REHIEIMBHIER L EHSEREY 9 d 1Y
LRIl A e 2 FE AR B ABE ST
3.1 & A UCBMSC &3t A CD34* BB N\ g8 H
MiE MBI

2001 £E Yamaguchi 4R E R B #5540
MIBR-& SCF,TPO #1 FLT-3L ZELMIEAZH 2 &
4 J& 43319 8B il CD34 48 CFC 35 100~1 000
f&%, ¥ 3% CAFC ik 18~60 &% ,SCR 447 By 14 )5
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B £ A 52 2 (3 NOD/SCID /D SR i a4 R
MTFETLEFME, Kasadasi ZOHGE &R A B SR
[ 4R MER & SCF . TPO FLT-3L IL-6 (¥ & M5 3
{KZ 10 Fnt B &P 1% CD34* CD34'CD38 4 Ml ik
4 066 #1117 235 i, MBI AR 7551
197 130 937 1& , By /5 4940 fg L5 NOD/SCID
NIRRT I ERIIEE, AT &R R R R X R
R HSPC P EAEEMNE Y, Xu % U ful,
SCF IL-6 ,MGDF Fl FLT-3L 2.4 (K T~ {k &4 1 i
1l CD34*40 A, 12 d J§ CD34* 48} .CD34*CD38 4
HUFT CFC B 15 BIAR SfE 8P . (B 185 2400
£ NOD/SCID /NFURAHEAGE 77 B B FEMX . Bhatia
O 585 ,SCF FLT-3L .G-CSF .IL-3 IL-6 4l [X
TR ZP 1% 1 CD34°CD38 4L ,4 Jd B} CD34+
CD38 Fl CFC 454 3% 2 #1 4 £% SRC ¥73% 24
5.9 d B CD34*CD38-H1 CFC 535 ¥ 1% 4 #1 10
£ {H SRC #Ed . LA B AOVERME R | & 5L B 40 {A
Z7E SRC My s i R F EEAER . X AT HE
5550 B A i 2 B HGFs %f HSC A% I 2 K 41 i
M (] A EAE A L,

ASCH L /N A 8 Bt A7 5/ RS A (i
A Y Bk RER, AT I f 40 M2
M/ NRIERE A, SE—2HF A B8 A
HAE AR CDREBEPA CO4S+HIM F5) T
5 PHAREAEY WA /DR RET CD4S A LAY
EHAIYHIH 18.5%+8.3%F 16.5%+5.7% , F2BH 3%
Je B I AT AR TR A EL A MR N R LAY RE S L LR
i fds BN EASHE CD34 4R 1x10°, M
1A H/NRAS L CD34 41 1 (17.58.5) %107,
FAY S A A RTERI B N 10 REMNWEN T IE
RRESEANEA K 3R Y 14 J5 HSPC WA Fr |
R (AR SE SRC §IH B D RS

ARSI/ RAMNE S B A /N R
(19 = Z g 1Pk 2 H0H W 4261, WBC #1 Hb TR A5
20 d HEAWE EH e WAL RS 30 d 4K
HIEH , Pt PLT MWKE 2% Hb il WBC PRI GE
(AR TS 40 d VKB IEF  BR B TR
Jd (TRHEE S6 dIREIEF)., USRI
MSC ¥k Z P18 6 d FHMF A S H RER
RE 5] HPC XS4t ARG B85 5 o & &
SR AR, BAEPREIRE & RE D)
i X TEIRR E A EFEENLIRE L. KIR
S 20 /)N FUAF TR SR BOLER A BL Y 1 20 /D R +8 TR AF

KA 90% , M HEY 14 48 B 77 1% R H 60% , Ui i
W ISR AR B S T /ANREE R, B,
MAR 1 1K 5 FORE (RS R A R P T R 0 A B
& VIS 5 RS M (EAR AR SRR
3.2 HHEITEFM CD344AARK BB N\ BRI

BARAN D2 F Y 5 0 3E 40 MR A K
WAEARIBES (LR EINA A /D2 A s 1 R4
PIGE TR HSC WK ARE S, KY HH
LR HSC AEHIRLARE /1, McNiece & ik
iE, Bl CD34- 4038 7E & SCF MGDF Fl G-CSF #7
TIRFEFEREP ST IE 7 d M 14 d ERRY
BRI I I AE A 2R 60 d FIBRSE, AIYTHE
14 d P AN S 18 7 d FIEY HE4NAEAH EL L B
DETRERA, BBEE 16 MANKEEA
KRR, 3% 14 d Bt 4R A BB KB A
REST, MY 58 7 | ARG (0 BF M 40 M ELA B A
KT ARE ST . AT CD34-40 e-FA e A0 A& 3
P14 d BB AR A mAERE S, YT d
(¥ 240 B B B E 1 R i PRI AR A 5 A B B 4
NRBHEE 8 FIRT, (KK CD45*CD344H MY L 5
B B AT AR 34, R B ERY 1SS Y A
ARESVERARME? ALK KA TEEEWE, HXE—
MERRER N,
33 ST CD34HAREZRERNE@ S
kb

AT R 8 /MR B AEEE &
i M40 AR & B0, P38 4R/ NER AR Y CD45'CD33"
1 CD45*CD41a M ERY & /- F ¥ E TIEi 184 8
H CD45*CD3* .CD4S'CD194R M & 2 tb ¥R TFHEY
1428 , Cheng ZFR FH & BB B8 MSC (AR T A
CD34*4ij, 7~14 d it CD41"4AFEFN CFU-MK & 3%
Pi# AT Ry T R H R & MSCs R R Y4
E A 40 . O A RAR S 52 B B8 MSCs I, ZEBTAY
T M AEVE h & KR CD4I B B 40 ; © MSCs %
ik TPO mRNA | ZH FREEZ R IEE A FHHEER
F eAh, fATTHE S MSCs R R AR fE A CD34*
4R B R AL S B R E S,
1R sh IR R S 5 fRAT TR RS 3G B S5 R — 3
VLIRS B BE R ME A% R HPC A R FiRpth
B A E A RN, TSI MSCs ¥ I8k &
it 94 B2 2 KL S A ROV R R B0y 1 )R b
FAE /N BRI S R i B RO AR R | 7] B iR
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