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i ZE. HHN) BiHMEa4n 4 5 & (erythropoietin, EPO ) Xt Ifil B 4 i 5% ( vascular dementia, VD) K B4 2 T 40 f
(neural stem cell, NSC) 4% /ML BOAMTIRERIZ ., Jiik  SD KR 45 B, IEFAVEFRE S 0 A VD H AR
R 2-VO + TS g ST VD K BUEES VR 7 R I TR EPO SR SRR A8 RGN K BUAZI DI B s Sy 41 1k 2R I
MWAT R IMMETEN . S 17 RFIR . VD R AAR HE R G RT3 L4 (P <0.01) ;JAYF4H KB AAR 3
BEST VDA (P<0.01) ,{H3 8 EMTIEHH (P <0.01), HEHAMER  BrdU(5-Bromedeoxyuridine ) 71t FH 1 41 i
i s} [ 75 M 5 5 JB0RL T J2 (the subgranular zone , SGZ) [n] BURL 21 il 2 ( granule cell layer ,GCL) E 88, #E#)f5 1, VD 4
BrdU #7ic PH M40 B4 8 5 T A (P <0.01) R FRITA (P <0.01 ) ;36974 K B BrdU + DCX ( doublecortin ) X4 FH
HARMEA BB T VD 4H(P <0.01 ), %54 J8, &4 BrdU ARiC M B S RS | ALY AEHE T, 2K+ vD
HTFEHEE ., 8574 BrdU + NSE( neuron-specific-enolase ) XA FATEA BB B £ T VD 41(P <0. 01 ), KK REH
855 BrdU F7i0 PR BB #0200 BT 5 B G222 55:(P >0.05) . 58 JERE ST EPO Al fE#F VD K EUR A NSC
W, BERERNIAMINEE , (BXT NSC L T B2,

KA MAE AR T 40 R HMRAE KRR KR
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Erythropoietin improves proliferation but not differentiation of neural stem cells in

vascular dementia rats

HUANG Yan', WANG Jing—zhou1 , ZHANG Tao' , LUO Yue-jia2 (" Department of Neurology, Institute of Surgery Research,
Daping Hospital, Third Military Medical University, Chongging 400042 ; *Key Laboratory of Mental Health, Institute of Psychology, Chinese
Academy of Sciences, Beijing 100101, China)

Abstract: Objective To explore the effects of erythropoietin (EPO) on the proliferation and differentia-
tion of neural stem cells and on the cognition function of vascular dementia (VD) rats. Methods Totally 45
Sprague-Dawlev (SD) rats were randomly and equally divided into the sham control group, the VD group, and
the treatment group. The VD rat model was established by performing cerebral ischemia/reperfusion repeatedly
and given an intraperitoneal injection sodium nitroprusside. The rats from the treatment group received an intro-
peritoneal injection of EPO after the establish of VD model, and the animals from the others were treated with
normal saline. The learming-memory abilities were measured by using computerized shuttle-training case and the
proliferation and differentiation of neural stem cells were detected by immunofluorescence staining. Results
The active avoidance reaction ( AAR) ratio in the VD group was significantly decreased compared with the sham
control group (P <0.01), but that in the treatment group was higher than the VD group (P <0.01) though
still lower than the sham group ( P <0.01). During the 4 weeks we observed, BrdU labeled cells were migrated
from the subgranular zone to granule cell layer. In 1 week after the model established, the number of BrdU
labeled cells in the VD group was significantly larger than in the sham control group, but lower than that in the
treatment group ( P <0. 01). Immunofluorescence staining showed that the number of BrdU and DCX double la-
beled cells in the treatment group was significantly larger than that in the VD group. In 4 weeks, the number
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of BrdU labeled cell was decreased in each group, especially in the VD group, and the number of BrdU and

NSE double labeled cells in the treatment group was significantly larger than that in the VD group. But the per-
centage of BrdU-labeled cells co-labeled with DCX/NSE had no significant difference. Conclusion EPO

treatment enhances the proliferation of neural stem cells and improves the ability of learning and memory in VD

rats, but has no obvious influence on the differentiation of the neural stem cells.
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1M & P 5 5 ( vascular dementia, VD) 238 it i 44 .
H ot A o S R M B R SR B E . BRER
275 VD R RALE X2 W mBAG TR,
ERERIGITT FBMLE KRR, EERNETHM
(neural stem cell, NSC) #F5¢#t B i # , B iF L8 R 4E
UL 3 I i 2 = B B T X (subventricular zone,
SVZ) .1 5 45 4k [ ik T X (the subgranular zone,
SGZ) FEXE NSC, f£—E 4T NSC REfSIgsE , JF mif:
SETT IS EI B B 40 MO A BE AR 4 18 B IR 37
FRGEHY , X Fh 2 Th E BIR SAE FE AR /N . R, dn
A R B3 NSC Hbi RIA ST 6 & W 244 T 40 Ml
BFFE R S R . BB M2 B SR B FRE (R F NSC
BEFE AL FEM ML &K B AR SRR P R AT
BHRIGER, EEMFREY, R4 B E (eryth-
ropoietin, EPO ) B I 15 5 41 72 4H 40 M 3% 58 43 AL R I6 9T
F LA, B o]V —Fpi 2 B Y, i BN IRV
ZARYPE D, 75— 5 T BBATRE NSC A KB, ARHBF
F0F VD KR4 T EPO 397, i W KB & X
NSC H4 58 4405 0L, 31T EPO 3597 5 % VD R EA %
THRESE MM , A PRIGYT I PR SR 53T i
AR

1 MRSF%

1.1 £BsHmsea

PERIE IS 2 Al SD KR (A BT s .0 484t) 45
R B BE 250 ~300 g, MK BURREVLET Rk 57 A5t
B VD 4 3AyT4 . BABUERE 1.2 .4 3 B A, B4
A S RKR.
1.2 ZZRAMNFBH

BrdU /IR BrdU Hifk (32 1H Sigma A7) , %2 #T DCX Hifk
(%E Abcam AH]) ,EPO (AR A S EYREARF LA R
AR RSB BFKAR) , et NSE HTif TRITC $7ic 50/ B 1eG
FITC $RicHi% 1eG .S-P Hi &% (JLEUhEAH) .
1.3 VD kK A AR H4E

SR P96 165 BEL BT S S5 S e TR 04 VD shigpiesy |
1.4 FHRELR

SRAZRFSE HUP R = RIER SERAE RGN K BT
8607 o BRI 6 S, v R O JE AR, B
SERIFT 20 YO IR, K U HIBUS R SR XU RS A A
I 1 SERIEOR R BT RE 2 L EF B2 B Jy 32 20 (5158 K (active

avoidance reaction, AAR) , KR I01Z86E 11 FI5E i AAR 1Y
PRSI ERE(20 ) W LLE B AAR RN, BHRR
¥EE#T 7 d YIZR, AAR=80% fE 0 A bR,
1.5 BrdU #= EPO kX S B A= 245%

TERLRE #2H R RS T I 1 A VE 4 BrdU (S0 mg/kg) , K 2
W, EL T IRTTHRE NS EPO(5 000 Urkg) , 8K 1 K, %
827 d, R 2 A THEEBEIKEREES .
1.6 KAt E B RBAM

OBURE : 230 K B4 3 1 1488 J5 A 7 i AR s 08 Sk BBURRG , A
4% ZRHEEERE 24 h 57, B F 30% 4 PBS W AN
o QALY R AR KR LRI Y, F 8 20 pm, 1)
R &F -20 CRAZ
1.7 RABARA BrdU AR & f 08 K AR

Uit B 8847 BrdU a8 20 fb 425, DCX + BrdU \NSE + BrdU
GIETCR R e, LLIEH 1L 2E A0S 1 SiiR e A
MR JefatiA B T BRI .
1.8 REABEBGINF 5

BABURY) F o 4 41, IR 120 pm BT HE B4 T ~9
WA, BHEE T WA S IX BrdU,DCX + BrdU NSE + BrdU
PP ETHE, B M A A PR A B M. BUBLL = £
FoR, R SPSS 13.0 it #AT AR R 201 k.

2 &R

2.1 BAXRFHRAMNKER LR

RS AR S VD SRR AAR LR B K T A
(P<0.01) YT 4L B EEF VD 41(P <0.01) ,{H B EE Tt
FBH(P<0.01), WK1,

R1 BHAXBREEFERRMESR AAR EELER (% ,5+5)

451 n TEREHT il

13 2 4 i
XMEAH 5 92.0:5.7  87.0x5.7 89.0£6.5 89.0 £6.5
VD 5 89.0£6.5  43.0:4.5°  47.05.7°  48.0%5.7°
WIYEH 5 91.0£6.5 62.0£5.7%  70.0x6.12> 72,0 £5.7%

a; P<0.0l, HaBabs;b: P<0.01,5 VD #bik

2.2 BZAKRKHFELRNSCHAHEL

R 1A, BrdU FRic B PEA0M £ HAAT 1E SCZ, B RA
PUN B EHES % B VD 4 BrdU FRiCHME I B %
TXHAL(P <0.01) RFIHRITH (P <0.01) . EHG 4 F, %
M AR BrdU 4RiC P40 B B 24k ; VD 4UREYT 4 BrdU
Fric FHPEA R EE A e SGZ F1 GCL, H AN B BGERS 1
BB (P<0.01) , VD H TR, 5X AL T EE
5 (P>0.05) T H T HRER/D, ARBEAL S THAR?2
H(P<0.01), RE1,%2,
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EPO JA8JT , BE W 2 TA 0 T g ek 2 O 4R 1 28 T 40 i
K5, Wik EPOR J& K oid 4 EPO Hiik)s , fix 1 #
SRS . R H ETE NSNS W EPO St
VD Zh¥ e T 40 M2 i R . AR S5 R H A
BRI RS EPO X VD K FRIAEN TN RERI R
ZEBL IR VD 41K B AAR R 8 E KT BMAH ik
ST, % JICIZRE T R e R . 1RYTA AAR LR 2%
=T VD 4, HRfE R HERS AT 41 AAR LR Z 1]
7, IESE EPO Y7 A B T VD K EUAAIII IR E -

BrdU S jfq fif w6 B (AT AE 49, TEAAHE S 5 DNA &
B B B AR S A DNA XU, A8
NICHEHE BrdU 46, — H 3 A DNA XU 5, BrdU
WK AR ICTEANMI P o R AR R S B E M e 2k
T 40 A S RS L B T IR R (R BT R M A R AR WA
774k . BrdU i T] 5 4 5] (9 4 B AR S A D D B
A X — G S ff BrdU dE % 3E & T 0 8 4 B 2R B,
Gy AT 8 78 BrdU A7 ic B 40 i = & P A g
SRR, KT SCZ, I RAFN, RFE /AN, HiF)
B% WA RIWER , B2 M GCL iE8, B Ak
IR ANME . IESCE A M A T A A T SGZ, TE
TR HILRE P B ET LR X IR KB R IBAKFE
%) BrdU [BH {4 20 0, L3508 9 R Ba e ] B #E 8 & 26
B, UESC IR B K B N FETERA b i e i
AT AN, (B B ERAOE T8 BRE, 5REESC
BRARIE—2 . VD 48 K B BrdU BH i 40 2 %30 30 BA
R TRTER A, H B B ) B HERS , 40 A B0 AT HA B O
D B 4 FeF S B4E REIT 2R AT A
BrdU [HYEAM B E 7R AT AR B 2 THAR 2 41,
LA VD 4 e 2 4 35 58 BB ) 06T HEAH 3T 383
ST 55 , I REE I [a) R4 A o 2 T 20 U 3 5 B8 0 38 ¥
W, 45T EPO JGIT A M2 T N UG HH B i — A 1
5% H R BEE ] R IR S5 . UiBl EPO A {E#E VD
B PN A T AR IS A BE T

DCX RAETEB ML 20 LRk —Fb
MEMXEQ, REERE THEY AR R,
FHAl Xt g BARC DUR B 2 & A K E R RS H
B HIR S BrdU BRS04 78 40 i o R 434k B3 Y i
70, NSE &M 28 R G R e 8 B 5, g0 2 K
BMATCHIREYZ —o AL ¥ DCX 5 Br-
dU \NSE 5 BrdU £ XUbR A6 I 35 58 ) 0 22 1 48 i 43
fERMEITTRIRE S, R BRIAITA KR BdU +
DCX . BrdU + NSE XU FHYE 40 o8B 28 T VD 44,18
2 AR A WA 2 BrdU Ric PH P 40 Mo gk 4 28 0 B
BTS2 5. 28 EPO nl {2 VD K R
PR (8 b 2 AR a3 (H XS AL M AR

A S GF S A SR I KA 00 MR R T {9 4
Bt 5 X A NSC #4095 , kA58 or ik, (B S +r
SEATTE R P A B R R A 15 R AR 4B AR Al e DL S5 )

FEVKR, RAFEORAHRNT, B WHAYRE
&, 4T EPO JRIT X NSC 8RR =4 T BORBNL, 7
HEBRLMA BB AT E TS LS, B E
s VD R 2E S I0A0RE F7 . SR 3 7 A 40 i 71 e
RS S5RIBAS P ML mEESY T A AEYTIEE
SRR 2R , X R R R A AA R D BB E R 2] TR
WYE . Z£F EPO Bt M & uTh e & K 20 741
i, BRI, BUA WA EPO Al fig 2R Py A
e 2B SRR F 153U, QAR IR M A 428 9% X - (brain-
derived neurotrophic factor, BDNF) . & W & &K HF
(vascular endothelial growth factor, VEGF) Z51°) | 5 #2
FRL B T B X2 S 0L 38 A 8 32 A A 4 4 B 1)
Zotsrk. JTH EPO RERRIKM & AV E A R T
PEVERTT BBET 3R, R 2 o 5 Ao oh e R 1

B2 ARFFEUESE EPO A] B R #f VD R #&
THMIFE , 8% VD REUAATIEE, 2 VD iia ARG
SPRE T SLE R IE . 1B EPO {23 VD KB NSC H54
Y EAR D FOLE AN E R, AR — 2P
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