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[HE] BM Mm-S Z40E (UCBMC) BAR X e s i 75 (HIBD ) 374 K BRI A £
i K (EPO) HA KD RKEFMAMMAE N, ik 7 HEREE Sprague-Dawley H74: K i 40 H ML 4>
S IEH AT REZH . HI 20, UCBMC X} B A HI+UCBMC 20, #2010 H. R4 # Rice 35 ) HIBD £ A1, &
Bi24 h i, TEFRFIELE A HI 228005 % A 2 ul PBS, UCBMC X B2 Al HI+UCBMC 2H 28R %8 VA 3 x 10°
UCBMC. B 7d, RH EPO/DAPI 5 NG2/DAPI Ff& 7 RbRIE MG M ZE BT X (SVZ) EPO & K&
DRI ASE, FFE A AT, R IS 7 d, HI+UCBMC 41 NG2'DAPI' J2 EPO'DAPI" 4l
B 2 T UCBMC XHRZL (3 P<0.05) . HI 41K IEF XL (¥ P<0.01) , UCBMC R4 NG2'DAPT J¢
EPO'DAPT* 411 $534) i 25 2 - 1E 3 %t RZH A HI 41 (39 P<0.01) , 1F %% HRZH NG2 DAPI* 4% &5 2 & F HI 41

(P<0.01) , HI+UCBMC £ NG2'DAPI* 4iifi%k 5 EPO*DAPI" 4%k 2 IEAH ¢ (#=0.898 ) S HZ Ml ( f=1.4604,
P<0.01) . £5i& UCBMC Al{3F HIBD #iA4: KR/ RIE AR L, JEHLH] S EPO 8 Y FIAHEIAHE,
PNIIE o =A S it i [MELKRILRIZE, 2013, 15(9) : 775-778 ]
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Effects of umbilical cord blood monocytes transplantation on EPO protein and
oligodendrocyte progenitors in neonatal rats with hypoxic-ischemic brain damage

JI Jia-Fen, ZHANG Jin-Ping, WANG Xiao-Li, MU Qing-Jie, FAN Meng-Meng, CHEN Yu-Xi. Department of Pediatrics,
Clinical college, Weifang Medical University, Weifang, Shandong 261031, China (Wang X-L, Email: wxlpine@163.com)

Abstract: Objective To study the effects of umbilical cord blood monocytes (UCBMC) transplantation
on erythropoietin (EPO) protein and oligodendrocyte progenitor cells in hypoxia-ischemia (HI) neonatal rats.
Methods Forty seven-day-old Sprague-Dawley rats were randomly divided into normal control (N), HI, UCBMC and
HI+UCBMC groups (n=10 each). Hypoxic-ischemic brain damage (HIBD) model was prepared according to the Rice
method. Twenty-four hours after hypoxia, the N and HI groups were injected with 2 pL phosphate buffered saline (PBS),
and the UCBMC and HI+UCBMC groups were injected with 3x10° UCBMC via the lateral ventricle. EPO protein
and oligodendrocyte progenitor cells in the subventricular zone of the injured brain were observed by EPO/DAPI and
NG2/DAPI immunofluorescence double staining, and their correlation was analyzed. Results  Seven days after
transplantation, there were more NG2'DAPI” and EPO'DAPI" cells in the HIFUCBMC group than in the UCBMC
(P<0.05), N and HI groups (P<0.01). More NG2'DAPI" and EPO'DAPI" cells were observed in the UCBMC group
compared with the N and HI groups (P<0.01). There were more NG2 ' DAPI" cells in the N group than in the HI group
(P<0.01). The number of NG2'DAPI" cells was correlated with the number of EPO'DAPI" cells in the HIFUCBMC group
(r=0.898, f=1.4604, P<0.01). Conclusions UCBMC can promote expression of oligodendrocyte progenitor cells, which
is correlated with an increase in EPO protein and thus repairs brain white matter damage in neonatal rats with HIBD.

[Chin J Contemp Pediatr, 2013, 15(9): 775-778]
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A L SR 1 ki 452475 (hypoxic-ischemic
brain damage, HIBD ) J&#1 4= JLEM W%, 7]
SRR R T . R, WEa
i 1 i 45 (white matter damage, WMD ) , H
T 0 A 2 A SR B AR B SR E
BEf . WAL AT N R SN A R g awE, HHE
HI HIBD FIRIF AT LIHE SZRHAI Y i F, =17
ZAEBIIRIT T S AR B IR K A T AR
(242 HIBD MiRY7 ok TR, B HIFR A
PR I AN A 20 B0 (umbilical cord blood monocytes,
UCBMC ) i PN RS # ] LADSCEE oG 4 s 45 1, I ]
PP e AT N2 S A ng R B, BRI
B AR K IAEL A A K (erythropoietin,
EPO ) A4/ 5 e BAHL AR g JR T Y, JR T e
Do AL A F2E T, UCBMC fETS{E #E EPO
I, BE AR AL, M s s i
i, HRTHMATEE ., S WS UCBMC
FEAEXT EPO & 1 S/ R Bt AR 52, JF4R
WA RARSEE, LAY UCBMC Ay PRIV 4RIt
Bl SR
1 BERSHE®
1.1 WD ERERFEL
7 H#% Sprague-Dawley #rA= KRl (WEH,
A 2R B 2 K2 S8 sh W oo JF AU )
BEALA A E 5 X 2 (15 R B % 1 A 2 ul
PBS) . HI#4H (HIJ5 24 h, HIBD KM EA
2 uL. PBS) . UCBMC X FEZH ( IE % K KU i = 7
A 3x10°UCBMC) . HI+UCBMC #H (HI 5 24 h,
HIBD KB Z 73 A 3 x 10° UCBMC ) , %4H 10
Ho SRAZMAY Rice 3™ il B HIBD #5181, B4
BIE A S Bk, AR GEFLIT A BT, A
RSP E A (DWY-I1 A, o BRI T A A A
5% 701 BESTRT, R, HRED) W, i il
NEREASR, MRS AR EETE 8% + 0.1%,
B 2 h, MENIRESESIFE 36 £ 2 °C.

1.2 FFmBENMERNRESHE

TR AAF T E R a0k, IF R PUse , Wi,
JIA 0.01 mol/LL PBS (pH 7.4 ) 5K R, B0
B AN Z AN B WG, ZEmA L
BRI, 2 000 t/min 50> 20 min, W HL A R AL HE 2
AN . PBS ZRoPil ks 2 a5 i, i
AL AR, 4% & Wik YA ATan 4R
TG AN AL > 95%, TAHEIG AN A 1.5 x 10°%L, &
VK &

1.3 Bz k=B 1E

&S 24 h, HI+UCBMC 4 & UCBMC %} f8
2 R FRIRTRLRR I, [T T ar A e A, BAE A A
AP: =0.5mm, ML: -2 mm, DV: -2 mm, ZHl4]
S, IR ARCAR, B ST R A = Y
WA UCBMC &, 310" NTG4mM /2 ul, 4%
A3k, BIRGERIG BB SR s HI+PBS 4 R OE
X REZH TG 24 h, SR LR A R D vk i A 55
i+ PBS 2 ul,
1.4 Fx4E 48 NG2/DAPI, EPO/DAPI % & %% 3% X
Rt

HHKRBAEBMIG 7 d 17 8RR, 4% £
RHIEE (0.1 mol/L 1y PBS ik, pH { 7.4) O
WEFRE T, WK BRI, AT X AR DA SR EEARIC, BUGRTIXI
J& =1.0~0.8 mm ( FIXIAT 1.0 FIETXJE 0.8) k4!,
HHAMWAME, 4w RVIA, BES FECL A,
FEAIEEHI 6 5K VIR, A BEUI R I 2K, Sk
BEPUR, IEFIIEMEER 1 h (37°C) , 539
IMAAPT K NG2 (1:200, abcam) , RPLK
EPO (1:100, ®IUHEEEAY TREARAHR)
ACVKRISRL, BEBRERZE i sk, b TRITC A3
ICHILAESTR 1gG (1:100, JbEH A2 4 A= 035
HIRAF) , 37CEIEHEE 1 h, vhikis, HImZE
WRE R, IEE2O6RMEE (BX-51, OLYMPUS,
HA) FAg, AEakdI RS ASEr, RAHE
HLEME 3 8T RSG5 (image tool version 1.0) 1T
B4 ) 2= 48 R X (subventricular zone, SVZ)
NG2'DAPI" } EPO'DAPI* 4ifii%L (4 /mm’) , Fi
G it4F N FEA NG2'DAPLT B2 EPO'DAPLY (1544 48
fiiakyes
1.5 HitZEHH
N SPSS 18.0 Bk \AXTE A TG T2 HT
TR BRI « fEE (xxs) TR, 24
[B) b3k LR Ry 22908, P<0.05 M2 40

HER

2 R
2.1 UCBMC #&#EX} SVZ X /> 3Bk R iE 4R B i 22
i]

NG2 /05 i B AtH AN bR ic ), NG2/DAPI
FRARIC DAL A AL, UCBMC B )S 7 d,
B KL SVZ X4 7] UL NG2'DAPT 40 fifl, MK %
o, R, AR YLl L, HI+UCBMC 41
KB ZE M A% 25 SVZ X NG2 DAPLT 4 At 54 i 35 5
T UCBMC X HEZH( P<0.05 ) HI £ S 1F 5 %6 BRZH( 34

776



FISEFE W
2013 4£ 9 H

PPl

Chin J Contemp Pediatr

Vol.15 No.9
Sep. 2013

P<0.01) ; UCBMC X} RZH NG2'DAPI* 4 fitd 55 & &
ZFIEF X R HI 240 (¥ P<0.01) 5 1EH XA
20 NG2'DAPT 41 e i 2. 3 & F HI 4 ( P<0.01)
WE 1, E 3.
2.2 UCBMC ##&%t SVZ X EPO EARI N
BAtE 7d, 1E% %R AN 2 SVZ [XAX
Al UL/ B EPO'DAPT 2, 2 B 555 400 fifw 2% s
R, ARRAZ YL (5, UCBMC X B8 241 Z2 ]
iz SVZ X A UL 2 EPO'DAPL” 4ijitl, W& T
TEH RHIRZE RN HI 40 (3% P<0.01) ; HI+UCBMC 4H
ZEM R % SVZ X IR WL & EPO'DAPL 4 fig,
WEET UCBMC XHBL] (P<0.05) . IEH XTAR4]

—
— zity
u— —_
A B A B
—
£ P —» —apr Ty —
—
C D (o D

E 1 f NG2/DAPI SZ e K NARFEBLER ((x400)

A IEFXIRY], AL NG2'DAPI 4Ufig#ih; B: HI4,
Al WA /i NG2'DAPT 4ifiisik; C: UCBMC XHHRZL, nlhlifF£
NG2'DAPT" 4 )i % 35; D: HI+UCBMC 41, #] W K NG2'DAPT®
YRR, NG2 ARt /DR LA, MY L ; DAPIfRid
A%, Y Risa. BIRETS TS 8 NG2'DAPT 4ij, Ep/se
T A AT

ONG2'DAPT*
300+ - abc mppopAPK

NG2'DAPI" 5 EPO'DAPT" 41 it %

R

s

3 UCBMC BHEEF&HVRRKFREMMKE EPO &
ARIEMIWL (1=10)  a: SEFMIRAILE, P<0.01; b
5 HI4HILE, P<0.01; c: 5 UCBMC XFHRZH b4, P<0.05,

K HL4H (¥ P<0.01) ;5 HI 25 1F % % FE4H b4k,
ERIGIFE X (P>0.05) , WA 2-~3,
2.3 EPO'DAPI" #ifa#i5 NG2'DAPI" ZHBa 189
XD

MG 7 d, # HI+UCBMC 41 EPO'DAPI* i
MIEC5 NG2'DAPL 40 M5l il s 181, AH DG 43
Br &3 NG2'DAPI” 4 ffi% 5 EPO'DAPI" 4 il i
TFEAHE (7=0.898, P<0.01) , FLZk 81 50#7 & F0
EPO'DAPI" #fi i1 % 55 NG2'DAPI* 4 il %5 & 11 £k [n]
9 (f=1.4604, P<0.01) , B} SVZ IX/D5E i FiH 4
M5 EPO AR IEAM S, WA 4,

E 2 B EPO/DAPI B HAREELESR ( x400)

A: TEEXTHEZL, 0] W/ EPO'DAPT 4ifi%55; B: HI4,
JRA[ L/ EPO'DAPL #iififiZeik; C: UCBMC XFHRZL, W IWLiF£
EPO'DAPI' 41l Jify % 35; D: HI+UCBMC 2H, 7] LK & EPO'DAPI'
AffLFR . EPO FRic EPO 1, MUH Y LT DAPLbRic AN,
Pt R0, BT E kTR i EPODAPL 4iififl

310 A
300 A
290 A
280
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260
250 -
240 -
2304 o

220 T T T T T 1
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NG2'DAPI*

y=1.4604x+38.643
R’=0.8067

EPO'DAPT

El 4 UCBMC ##if5 EPO BEA S5/ i RAMEEL
B2 T 5> Hr
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3 Tt AR IEASE, HEELRIH, #&75 UCBMC

5 5 SAH A1 AR U T IR AR Rl 2848 i 42
A, mph g Ak, EEAEAE TG
ESVZ X, AR/ DRI R AN, 18K BE R
Y, ARG E SVZ X /58 g AR 4 ik /b, 4%
AR B S I B A AL s L, K2 30 1 B
Yis BFFTIE K B A 1 A 20 5 fie T AL 44 e ¢ B A
/D2 e AR 41 i ELAT S s Al g 5 -t g MY,
Hit, B4 JLHIBD J&, fRir/boRi it anii, e
AR X A G B A B R L A
78 & B, UCBMC 45 7 d, HI 4 /058 )i Al
BT /D T IE R X IR, s B B 553
HIBD #r A4 K FR/D 2 I A AN AR D, 33X 5 Sk

3" UCBMC X BEZH /0 28 Jie A 40 e 2. 2
FIEH XTI, il UCBMC A48 1E 8 54k K,

/T8 AL AN L B S 5 38 ;. HIFUCBMC 4 /058
Jiz JoAEL 40 B 5 2 5 T HI 405 UCBMC X PR 4H
FE78 UCBMC BEAE AT HIBD A= K Bl 28 15 I
FHANME AT P2 AR VE R, T L 5 ) FE R A it ol
PREE TPk S SO A A A A3 A, HEARHIL
il Rt T .

EPO J&—FZ Z R A R HE MR A, MY
AT UAR A BEECIR DL , 1T LA /0 28 fise Jo /L 41 g
00 1871 A Y B A S A N [ )
A EA MR E R . EPO BYE I SRz 25
DRI s, R S22 P PR o7 38 s I mT 5 850 PN
RS, R EPO AYERIL, (R3P 4 2
UKl ™, ik, WEEEE MIEYE EPO &
FERIE, WML ER, #eksE HIBD K
LB A 5455 . UCBMC i P9 RS H i) 14038 M 14 1
W, (et HAM I Z R A E RN 7, XEE FRN
FHEA L EPO R We? AR5 A8, UCBMC
MG 7 d, 1EH XA HI 41 A Ml fix = SvVZ
XAL DL/ & EPO'DAPT” i, 156 BH IE % 87 4 K R
5 HIBD 3 4= K UK % SVZ XAVA /i EPO 3
i5, i UCBMC %HE4H EPO'DAPI 4% i & 5 T
EROT IR, 4278 UCBMC A3 HIBD #iA: K R
ZEMAN iR 28 SVZ X EPO 45 [ () %1k ; HI+UCBMC
2 EPO'DAPT 41l ffd %% &) 2 55 T UCBMC X} 41 5
HI 4, 148 UCBMC B AEMEdE HIBD Ak K R4
fill SVZ X EPO HEH 1A, UCBMC fi£if HIBD 8
AR R S AL AR B kB, 255 EPO &
B Rk BTN W7 AR AT T Geih24AH 6
BT S HE 5347, &3 UCBMC A 7d,
ZEMNK 25 SVZ IX. EPOTDAPI 41 ff %5 5 70 28 i Ji

FoAte , HIBD B K B/ 2 11 I AH 41 i 3 22 v B
5 EPO R FRBIINA G,

B2, UCBMC #AH Al 2 #F HIBD HrA: KD
RIS, FHLHI T RE S EPO 2R
FEIRBEINAR DG, MBS i T4
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