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[#ZE] HMY R85 A5 55 5 40 i (human umbilical cord blood-derived stromal cells, hUCBDSCs ) 554 % 1fi 284>
Z 40 ML (human umbilical cord blood-mononuclear cells, hUCB-MNCs) EF2 R AR i 542 407 BALB/ ¢ /)N B i 1L 25 28 S A A
V. Jitk: BALB/c A8 R /NRZ Y Coy B128 8.5 Gy FRMAUR 1 d #i M2 REHLEET o0 N 4 21, 2 R HH K B e A B
7K .JhUCB-MNCs (1 x 107/ H) .hUCB-MNCs(1 x 107/ H ) B4 hUCBDSCs (1 x 10°/ ) & hUCB-MNCs( 1 x 10"/ ) Bt & B
B R A0 (hBMSCs, 1 x 10°/ 1) o K6 I A2 M5 45 41/ BROFF 35 30 A0 100 52 B i s B A% A L 2T 24k 400 i 4 7% T il o £
(CFU-F) FIR4E7EIE A0 (CFU-S) THEUR AR CDAS ™ RS AR H SR EE S8R . 853 SR hUCBDSCs 5§ hBMSCs
G RO TS 32 02 RSP, AT R B AR A (45% ) 24218 (P <0.05) , 43312 75% F170% o JEIH:LL hUCBDSCs 3
FAB AL AR M/ MR AR B 35 i, JF TR A 26 21 KRR B Z R A7k, hUCBDSCs LR A FE Rt 5 14 d CFU-F
(70.40 +4.34/4L) F4H)5 21 d CFU-F(94.20 +8.44/4L) fFg4a )5 12 d CFU-S {14 (34.75 +4.50/ ) .CD45 " ZHfiAE A
F(34.19£2.60) % B 2 5 T HALH (P <0.05) , CM-Dil F7ic i) hUCB-MNCs 7£ {4 P4 32 22 19 58 28 5 46 Fn I, 5 A
hUCBDSCs d:# 41 /N BB 86 iy &2 (85.20 +7.89) 2 2 (P <0.05) , &5 hUCBDSCs B¢ 4 hUCB-MNCs L& 48 fE N
N B I, R A AR

[EgEIm] AT ; 3T AnA ; 38 i FEE 5 45 A s BALB/ ¢ /N

[HEESZES] R329.2; R457.7; R55 [ xertrEmBm] A

Cotransplantation of human umbilical cord blood-derived stromal cells and human
umbilical cord blood-mononuclear cells accelerates hematopoietic reconstruction and

engraftment in radiation-injured mice
Liu Ying, Chen Xinghua, Zhang Xi, Gao Lei, Zhang Cheng, Hao Lei, Feng Yimei (Department of Hematology, Xingiao
Hospital, Third Military Medical University, Chongqing, 400037, China)

[ Abstract ] Objective To study the effect of co-transplantation of human umbilical cord blood-derived
stromal cells (hUCBDSC) and human umbilical cord blood-mononuclear cells (hUCB-MNC) on hematopoietic
reconstruction and engraftment in BALB/c mice with radiation damage. Methods One day after irradiation
with “Covy at 8.5 Gy, the animals were randomly divided into 4 groups, which were infused with saline, hUCB-
MNC (1 x 10" per mouse) , hUCB-MNC (1 x 107 per mouse ) and hUCBDSC (1 x 10° per mouse ) , and hUCB-MNC
(1 x10” per mouse ) and hBMSC. (1 x 10° per mouse ) respectively, through their tail vein. Survival rate, peripher-
al hemogram, marrow pathological change, CFU-F, CFU-S, engraftment rate, and homing tracing in each group
were detected, respectively. Results The survival rate of mice was 75% and 70% ,respectively, after co-trans-
plantation of hUCB-MNC and hUCBDSC or hBMSC (P <0.05), which was significantly higher than the only
hUCB-MNCs group. The number of platelets was increased in the hUCBDSC plus hUCB-MNC group and became
normal 21 d after operation. CFU-F,(70.40 £4.34 /well), CFU-F,, (94.20 +8.44 /well), CFU-S,,(34.75 =
4.50 per mouse) and the engraftment rate (34.19 £2.60)% were significantly higher in the hUCBDSC co-trans-
plantation group than in other groups (P <0.05). hUCB-MNC labeled by CM-Dil were mainly distributed in bone
marrow and spleen, especially in hUCBDSC plus hUCB-MNC group(85.20 +7.89) (P <0.05). Conclusion
Co-transplantation of hUCBDSC and hUCB-MNCs can significantly promote hematopoietic reconstruction and ele-
vate the engraftment rate.

[Key words ]  human umbilical cord; stromal cells; hematopoietic reconstruction; engraftment; BALB/ ¢ mice
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VA 3 IO B3 1 2 Bk 53, 5 I3 40 R X
b (| R SR DS B el AR T I )R A ER
YER . ST J5 [l A4 A1 15 35 4 48 0 N 15 55 Joi 4 i
(human bone marrow stromal cells, hBMSCs ) J2 ifT 4F 3
S R BB A2 1 I A B IR A o Y . 1
FH T~ hBMSCs e i 52 B 50t B 15 5 o0 Ak 1 e Fifi 4F 1%
BT B R A1 B I AL 7 9 v 0 RIS B 8 B A
A T A4 D DR R AR T AR I R A ) R
HIRIE S IR ATUESE , M 0L -t A7 70 B BT 4 A, - i
REE I 4 P DR 21 (AU ol 95 5 5T 20 A (human
umbilical cord blood-derived stromal cells, hUCBDSCs )
BUARY G, #—L &I hUCBDSCs fig 3 47 i Il
T/ 1 R e S B A% RAEVRIE O T B
FEAEFT Y, ABFSTLL BALB/ ¢ /N B HE AR o
FEXF4, H A hUCBDSCs B hBMSCs 435Il 7 1545 J5% 1fiL
BAAS ¥ 40 2 ( human umbilical cord blood-mononuclear
cells, hUCB-MNCs ) H:F8 A7 b X 385 il 55 £ e Al A Y 5%
Wi , 5 hUCBDSCs FIlfe RIS R Bt S RS2 B .

1 MRS

1.1 SR AIFARR

BALB/ ¢ 338 ZMEME /N 205 H 10 ~ 12 & ARG 18 ~
24 g, W A = FEBERETR Y TG . ABFIER [ AR B id =
R 2 10 7 s e 7 B2 LBt , R 4R ik 60 ~ 110 ml,
HoRAE 15 0, IR R budE. BHEIR A AP 12 B fE kA
TR BE BARE 2 ~4 ml, HRAES 4y, IFRHigE. il
FRAREYRBERAKRKIBRE.
1.2 mpasy &4t ic

hUCB-MNCs 4435 .hUCBDSCs Fi1 hBMSCs [ 3% #7332 IR A
FWMITET HEAT. 2 FhETRANMAL A 2 /028 10 Gy 1
O Coy SFE— Rk B8 51 4 P9 R X 1L 4R 9%, 0. 25% T B I 1k
JEiHE &
1.3 Sayaikit

FMIHT 1 d BT /NREEZY Coy 128 8.5 Gy & B4R I (5
R 40 cGy/min, B E 105 em) ,7E 3 i S7 A SLH 1, 2 BiKE
80,80 .45 HU/NEUE IR 52 A BEHLEE 43 : DhUCBDSCs L7448
4], 2 % Ik 45 5%y A hUCBDSCs (1 x10°/ H) 1 hUCB-MNCs
(1x107/ 1) ; @hBMSCs SR8t 2 , 28 2 ## k7 5% A hBMSCs
(1 x10°/ H)F1 hUCB-MNCs(1 x 10"/ ) ; @AM, 2R
Jikii A hUCB-MNCs (1 x 107/ 50) ; @Szl B, 2 #5 ki A
0.2 ml A= BEER/K
1.4 SHEREDR KRB MR BHELELIR A

B H A/ (n =20) 4838 363 1 AR HEZE
PUFIR AR R TSR R . TR 1.3.7.10,14
2128 KALHAM B S F/INRUbT R IS MO/ i, 300 73 400 o
EAMMNOKE . 57 .14 21 K45 AL TE/ N 3
B o RS [ TR 48 AT A SR T -, HE 3 0 L EE
BELH LU S

1.5 sRAF 4 m B 4E 3595 ik, 245 ( colony-forming unit-fi-
broblast , CFU-F ) #= #% %&£ 3% 7% s 3 1% ( colony
forming unit in spleen ,CFU-S) #:-in

BN (n =20) 73 B FRAR R 7.14 21 d TCREBOSUN B

IR, bt 5 5 20 VR, DA RS O 1 < 10°/ml,

A2 6 fLAkHr, LI DMEM/F12 #5537 55 (& 10% Jif 4 1%,

10% T 11 3% ,10 *mol/L S AL AT A ) # MK 7% . 48 h 53¢ |

I, ZJE R, 55 10 K43 50318 CRU-F (> 40 /> 4t jf/ 4

) TR 12 K40 BB/ BB, BOUIS W [# & 24 h,

80% WAE M )5 5 A%l R B M 2R 1T 48519 14

1.6 RXmpapuanl s S HAR CDAS5 ™ RN &

TGS 6 J& vh /N BUR S BE B 5 5 a0 i &

W, AT FITC FRic iy CD45 B sa iR (1 [ 2 [ Santa Cruz

D) 5 YA R, 2R LA, PBS YRS I FACS

i

1.7 R HAHEAARA T3 hUCB-MNCs

#% 1 x 10" hUCB-MNCs fin A 1 pl (9 CM-Dil %5644k (6 A
£ [# Molecular probe 2\ ]) , 435 37 CH4 CHEEEHE 5 min

115 min, PBS ¥ 3% 2 Y5464 hUCBDSCs (1 x 10°/ 1) 5%

hBMSCs (1 x 10°/ ) i A48 IS /N (n = 15, 58 FE & A ]

1.3) , % M8 4H (n = 15) {4 1 hUCB-MNCs (1 x 107/ 1 Yo S5

FH1.2.4.7.14 28 RAFEAZH /NG, O BB Bl 3G

NG R R AR EATORURY) e, B RE RN SN AT R R R, B

H B T L, BAEHE 2 REla B8R A, 2508 T REAL

PEH S AHLEF TPP 6. 0 B4t At gk .

1.8 “%itsa®

THEFORLL x + s IR, R SPSS 13,0 St #4720 [

R 220007 B LBGE T Tukey-Kramer 355304 o X471

R BT X K.

2 HR

2.1 —fRIRILILE

HAE/NRBES 24 h BB Rl ST R DaEE,
LU PR B Z T R R, 221 d i Bl i/ i e3ist . B
A&/ NRIEBAESG 7 ~ 10 d IS hn, 5O =oAL, i R ARk
BRI AR BT R IR . 25 28 K, hUCBDSCs F:F
ZH F1 hBMSCs LR A 2 /N AT FIBET 5 KA 6 4716 4 5]
HT5% (15/20) F170% (14/20) ,2 LR TG 2735 L (P >
0.05) . MAREAEL 45 28 RAETE 9 W, FETE R K 45% (9/20) ,
BEMF AL (P <0.05)
2.2 SMJE o ofn B A

/RIS AE RS S 2R TR 28 7 ~ 10 RiEA = &
FEIDHIE . IR MR e AT 28 d PR Z U AT K
s BB AH AL T4y [ T (H B B AR T I AR AL (P <0.05) ; 54l
IR — E AR AR K . Horh, hUCBDSCs L8 #8241 1M
JINHR 7 IR A hBMSCs FLAS M 4158, ol FHtodse e, 25 7 K afn s
MR T4 E BH S 5 T hBMSCs LS A4 (P <0.05) , - FRAEA
5 21 KRR 2 REGHT7KF-; hBMSCs LA 240 1 40 M T AH 5
10 d R [FF, 75 15 5 F hUCBDSCs JERS A AL, 2 21 d k&
1EH 2 M IBARA M 2T AR R 22 R TSI FE (P>
0.05), W#EIL,
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®1 ZANRBEFTTERESNENZHILER(n=5xxs) LR /N RSN (1A 2R — BT
#4151 WBC( x 10%/L) HGB(g/L) PLT( x10%/L) AT 535 7 B A AR S 5 LA A 2 T i A R AR R RS AR A
SR B2 TR DR 43 5% B, B S S O i, B U7 4 A T 2E (&
1d 5.65+0.96 109.23 +8.42 499.81 £47.06 1B) . 45 14 . [ 2f ik T8 2L U1 5 2 1407 7 [P i 02
34d 1.13 £0.28 67.44 £6.36 167.42 £29.23 . ) s foaia S
74 0.37 £0.15 51.51 8,93 46.24 £12. 55 B A A2 A0 G A 1 BRI, e Al A 5 R B R 4T
10 d 0.60 £0. 14 45.35 +5.63 77.83 £19.42 T4 (F 1C.D) , B /NGEJE Bl v] IR TE 35 5 40 i 717 HE
14 d 0.88 +0.24 54.27 £8.16 87.27 £12.52 51,1k hUCBDSCs LM H s I (& 1E) . 5 21 K, H§
21d - - - FEAEALF hBMSCs LR A 4 i A RE 52 Wk & IE % (I 1F .G) ,
i - - - R LT BT 0 F hUCBDSCs 2585 K41 ; hUCBDSCs 4655
4 v Lo 3 e AEL B ,
1d 5.40 £0.72 123.33£13.53  524.84 £39.31 AL 00 2 PO 305 B, A7 2 200 M 22 R A 1 e oy O
34d 1.84£0.18 93.36 £8.67%  234.65 £26.50° RZABEE kL, BRI RG] UL (] TH)
7d 0.96 +0. 24" 62.61 £3.41 96.23 +21.95 2.4 PR Y tm AR KT R, A A )
10 d 1.39 £0.09° 65.35£3.28 113.23 +28.73% TS /N BE CRU-F 0 5 R 45 7 K e e FR 41K
14d 2.42+0.16° 64.45 £4.59 206. 84 +37.56° . 0 CFU-F ¥ B b 2 i W (P <0.05
21 d 3.92£0.23 93.38 £8.93 274.35 £26.18 iﬂiﬁ’gﬁfjﬁ’ﬂ CFU ﬁiﬁfﬁ$“@jﬁ’ﬂ( < § H_)i;
28 d 4.90 £0. 16 114.42£10.96  356.41 +27.77 hUCBDSCs H:# 421 5 hBMSCs LR f 4 b 22 R AT &
hBMSCs FARSHI4H X(P>0.05), % 14 KA121 K, Ppalifs WA B in A &2,
1d 6.14 +0.95 146.37 £13.54  510.44 £27.59 PR R T 2 ML AH (P <0.05), Hr,
3d 2.30 £0.29° 107.57 £9.87%  275.83 £37.75% hUCBDSCs L i 41 CFU-F %+t B 5§ 2 F hBMSCs d:F% 4 41
74d 1.58 £0.15% 87.78 +8.56° 136.48 £19.372 (P<0.05,%2)
10 d 2.65 0. 14 78.34 £6.76°  188.89 +26.34% B °
144 3.70 £0.23% 92.45 £8.323b 279,22 £27. 592 xR2 BANEBESAENESEE CFU-F i AL
21 d 5.89 +0.35" 143.35 +14.38>  381.22 +20.65" (AN/3L,n=3, x+s)
28 d 6.62+0.37" 176.91 =18.45>  497.24 +34.24b i PRE FRVES ®21 1
hUCBDSCs A fir 4l S R 9.40£1.14  18.40 £2.88 -
1d 6.71 £0.18 138.32£11.20  534.48 £57.70 R4 18.20 £4.15% 3560 +5.41°  53.40+7.96
3d 2.18 £0.28* 104.87 £9.50* 298.35 £26.30° hBMSCs JEAEHHA 29.20£3.27%  54.40 +6.692>  77.40 9. 18"
7d 1.74£0.23 78.54£3.50°  207.56 £43.85" WUCBDSCs JLESHIZL  31.80 £4.66%  70.40 £4.343 04,20 8. 44b¢
12: 2.30¢0.38“: 82.23:5.10“1) 254.61125.38":" a:P <0.05 55 3 4 45 BB 20 b4 s b P <0. 05, 15 3 45 4 20 Yo i
3.15 £0.25¢ 105.12£8.70%b 353,42 £28. 55abc
. k= 20 P 5
21d 4.77 +0.30b 132.35 +8.97" 431.24 £59.37" ¢:P <0.05, %5 hBMSCs 442 108
28 d 6.18 =0. 18" 188.91+4.30>  535.82+35.12" 2.5 PREFEIG AN T
a:P <0.05, k5 #4045 LA D P <0.05, b5 £ 45 4 28 1 4% MG 12 K B F B0 3k M 4 5 45 55, 2 ali 45 IR
c:P<0.05,5 hBMSCs 3t A5 A48 b4 ZH/NEL CFU-S Bt i/ (5. 25 1. 26/ 1), SRS At 2H (12. 50 +
2.3 FRMAZIIH AR FIK 2.08/ 1) B2 /b F hBMSCs LA 41 (26. 25 +3.59/ ) 1

FoAE IR 26 7 K, Ppali i R AL BL™ 5 3 1M pE 0%, i 1 4121 hUCBDSCs L2441 (34.75 +4.50/ 1) (P <0.05) .

A EAAERIAASAEJE % T K ( x400); B hUCBDSCs £ #4804 G % 7 £ ( x400); C. hBMSCs (B H A H )G § 14 £
( x400) ;D:hUCBDSCs #4420 # 455 % 14 X ( x400) ;E:hUCBDSCs £ H A BHJEH 14 X ( x1000) ;F; £ A0 A4S 5
21 £( x1000) ;G:hBMSCs #0445 5 21 X ( x1 000) ;H:hUCBDSCs £ H A HE % 21 X ( x1 000)

B1 SENMNRBHESAERMESHADFEENE (HE)
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2.6 NRAARRALEFH CDA5 " e e

FoAE 5 55 6 J& hUCBDSCs F: 8% 41 41 CD45 ™ 40 il | 43 %
(34.19 £2.60)% § 3% & T hBMSCs 5% 4t 2H (24. 16 =
3.19)% (P <0.05); H 2 AW 8 m TR AHLA (10. 95 +
2.40)% (P <0.05) . S50, 2 b 5L 5 40 O 106 G 3 1 400 ffe A
FEAF I B AT A5 2 i 1 200 B A T PR, 3 i B AE R T 3
2.7 CM-Dil #73% hUCB-MNCs /£ 4k A 44 = 32 3L

CM-Dil #7ic i) hUCB-MNCs #£ 8] # 2% Wi 5 T R 4.t
PEIE(E 2) . BT A WA MG SR 1 K, R B4 A e B B M E
I DA B JFE 2 1 36 = B A 2R, A A A DL B R 41 (8 ¢
I B 2 R B RERRNE P A e 2 i HJFHF&/J\WX
RS CANM T I A 4 R, PSR AN 32 B A T
FUREAE, AT AR B LA L 255 28 K, K)'cfﬂslﬂ’@mT
EBFETPRINE], BHEES 2 X, hUCBDSCs LR A4 /MR
BEFZEE AR 9 hUCB-MNCs (85.20 +7.89) & i £ T
hBMSCs FLESHIZH (68.20 +7.98) FIBAFLHIAL (31.20 £4.55)
(P<0.05),

3 it
JT AN i i TR) 7 5T+ 40 e oAb T ok, R — LA
AT AR | N B 40 MG L R A T A5 AR % 1Y) S I 4
B, T REIE A B b 1+ 40 i A 4K 1 5 (niche ) A= Bl
111 S R 3 /211 O N~ ey 6 ol I (2
FHU M Sk — Rl 20 v 1f 5 B 40, hUCBDSCs AT

ﬂé/ﬁ$ BB B S 5 f%ﬁm
MR GERE TR T o AT B O PR

A48 A6 R T A S B &0 R T hUCB-MNG 33X Fj 4
Z RPN I3 7 A AN LR Ay s 1 4 43 ) S 2 AR
ﬂ%ﬂ?%ﬁéﬂﬂﬂ@(hBMSCs o hUCBDSCs ) 156 & B8 A X%

CLZ X R A A /70 Lo L E R A S, SR
Eﬂé%%*ﬁﬁa%ﬁﬁ%ﬁd\?ﬁ%t%,%JEJJ]fIlZ%yij&%"
BELH L 2 F R B e, Mk A e, JE L hUCBDSCs fi
% R AR A R B 2, 35 TR 17w B AR S MTF 5%
1 % L hUCBDSCs 433 TPO 7K - 12 25 F hBMSCs 1)
gE 3 gE R IR hUCBDSCs Al 45 B T I
PRES A I 32 (A /N A VR A2, D70 I/ IN B 1 A 1 e
M SEEIBET

CFU-F J2 J5z i o 56 Jo 440 it 4 o S 35 8 1 1)

FEERR /AT WAL B AT 540 1 B 1 R, S
H CFU-F %t i F MR . Galotto 251 5T & BH,
Wi TS 1 ~ 12 48 & H 5 CFU-F 1IE i
RE ST IEH M IR [ 60% ~90% , &4y i TRt )
12 4E ARG . CFU-S S H & if 1 40 i 34 58 4 1k 7E
I G A 290 A AR 335 1/ 4EL 200 A 9L 5 J A
I BT RE T 2 SR AR . BAEE 12 d /R
JIEH ARG H 1 CFU-S & — i Sife JBt 1 45 R 40 s ot 1 40 i
FIE A T/ AL A0 1) P 22 2R 1k i 40 L 20 B TR
s ARHESE R B, BE A B RE4L CFU-F il CFU-S %L
W E T4 , H L) hUCBDSCs 2 fidi i %,
18 7% 5 J5 41 45 B £ hUCBDSCs 7] BE 7 2 518 & Al

%) % hUCBDSCs 3t #5 MG % 1 R R JF Al |

AR SR o s R

i fe Bk ;K 45 % hUCBDSCs 3¢ 45 440

ﬁy#ﬁé‘% 2 RAng 4 R KM ;L:hUCBDSCs 3t BAHAMHALE 5 4 RAORFMM~0: 05 ABAME H 2 REA A hBMSCs

AL F hUCBDSCs #4840/ &5 %

2 BHNBRBEFAREE CM-DI #Ri2# hUCB-MNCs EZRALAWIFAE S HME (L

B AL x400)
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A BT IR G ] R 8 5 3 1 40 A B [ £
FH A 23 i~ 40 A 3 78 A0 oAk, i PR fA P s i 2 fg
HH,
R i i 200 M e R A B i 1 2 LA R A A7 30
RETE B I L A0 5 0 T 86 . CDAS ™ 40 g AU
T AT A BRIC, T X510 T BT 200 A Sk A6 10 s
MAAMEERAR " . RAVERME 6 AR 40
1S CD45 ™ 41 43tk , hUCBDSCs 548 41 /N BR
HBET N CDA5 " 4t PH R I 8 /T H AR 4L 1R
hUCBDSCs 7£ A8 J 1 1A A 7 1 HAT e B VR, A
2P R AR T BRI T A . R BRI — 2
L FRATR A CM-Dil FRic hUCB-MNC , Wi 8% HAE /N B
RN H LU A A L. CM-Dil J& — i 2% IR ik
AETT YR, R CRE J1 o, XG40 i e 3 M FE 1R Y
NG5G Y M2, 3 ARk T3z g A Y R B
5 2‘”0 Z5IR @)%, hUCB-MNC 7¢ % 4 0 0] 3 52 )
i SR A 1 1 #S H , A AE S 55 2 K hUCBDSCs
WE%E/J\EELE* i A A A i £, X 5 Hu-
bin #Dl Fl Jin-Xiang —:ff[lg iff 5% 45 B — %, "R
hUCBDSCs 755 |5 & 1l /4044 i 78 /)N BV Py 1) B
) FIAE A TR A, e T 3 i/ 4 40
FER N B 3ETE .
25 I ARSI 25 SRR S hUCBDSCs B A1 1 441 i
RS RENE Ut v M A A A SRS A R, B
B I RN FH 5

SE 3k
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