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HE . BY #HIMRATRLIAT # T 200045 ( H-hDPSCs ) %+ &k 2 5k fo b % 545 (HIBD ) #7 £ X s
G s AR RAAY 2T ey Hem, ik ¥ A7 d¥r Sprague—Dawley #7 4 K R AL AR F K41 HIBD
20 B 3E A hDPSC #4140 ( N—hDPSCs 21 ) AR A FAL 2 hDPSC A48 ( H-hDPSCs 28 ) , #2011 2, KA %%
#9 Rice—Vannucci L # HIBD AL, A F 5 7 ARG a0 H0R (PCNA) / £ 5% & (Nestin ) 92 K AL
AREA N K R E FE BT R R REAY 2T @i (NSCs) 6938 78 808 B 51)5 3 8, i 45 200 | Y 3T S BARA
B4 JE 4 8] Morris K3k 8 52 Batb ) KR 4918 3) B W0 ALILAR ) 54T 4 5 52 6 R AP 2 045 A % 8 (NeuN ) %
P AN K RIRA S BEAn i D CA1 RAPZ T A RN MBE AL E G (MBP) BAP 24 2% G T
(NF200 ) 52,95 3¢ 2 3AR A SORAR BB IRAR R B8 BAD 2 2F 20 Rk . 4558 HIBD 20458 8 %1)5 7 d w9 A
FEEET RIG 5 NSCs #EARF K28 ) (P <0.05) ,N—hDPSCs 2 . H-hDPSCs 204X HIBD 28 % , {2448 5 K4 )
(P <0.05) ,N-hDPSCs 2842 H-hDPSCs 28" (P <0.05) . N—hDPSCs 8 H-hDPSCs 2428 B #1/5 3 e AT i 4]
BARF KK (P <0.05) 4248 HIBD £842( P <0.05) ,H-hDPSCs 204 N—hDPSCs 2842 ( P <0.05) . HIBD 1%7 5%
1% 8wt R B4R F K442 (P <0.05) ,N—hDPSCs 28 . H-hDPSCs 2% HIBD 21% ( P <0.05) 248 F K4 (P <
0.05) , % N—hDPSCs 284 H-hDPSCs 2842 ( P <0.05) , &R RAH 1 R F 2R . F 3R F 4 Rk R I, 2
FEMF I £ oA, 4R (DR B B E] & s BRI £ R (F =662.825, P =0.000 ) ; Q&40 #k8 #h ik HA A £
7+ (F =109.286, P =0.000) ,N—hDPSCs 28 . H-hDPSCs 20 K F 2B F R8K (P <0.05) , {2352 HIBD 2842( P <
0.05) ,H-hDPSCs 214X N—hDPSCs 2842 ( P <0.05 ) ;(3) &40 3k 38k 1k #) TALA B A £ F(F =20.543, P =0.000) ,
N-hDPSCs 41 . H-hDPSCs 2L X A 5 R o= FIIR & S0P F & RBEBF R4 Y (P <0.05) 424 HIBD 4 %
(P <0.05) ,H-hDPSCs 14 N—-hDPSCs £ % (P <0.05) . N—hDPSCs#L . H-hDPSCs 28 K R/ B AR i Gt &
S ERF R (P <0.05) 424 HIBD 28 % (P <0.05) , H-hDPSCs 2845 N—hDPSCs 28 % (P <0.05) , N—
hDPSCs 28 . H-hDPSCs 21 NeuN [t 20 fi 4085 HIBD 22 % (P <0.05) ,12#48F K28V (P <0.05) ,N—hDPSCs 28
# H-hDPSCs£8V (P <0.05), N—hDPSCs 28 .H—hDPSCs 2L UK AR i IKAR X MBP . NF200 & & -F 34 52 32 %
2 T HIBD 28 (P <0.05) , f24& T8 F K28 (P <0.05) , H-hDPSCs 28 & T N-hDPSCs 28 (P <0.05) , Z5if H-
hDPSCs 55 N—hDPSCs ## 7T A 25 & HIBD #i & K S 2 #1474 5, 5088 HIBD # 4 K R B NSCs 8938 74, 1%,
2 E G A Bt ATt HIBD AP 245 2, L H-hDPSCs #4464 /7 204 T N—hDPSCs,,
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models of hypoxic-ischemic brain damage*

Wu Mu-yang', Wang Xiao-li*, Gao Shu-jun', Zhang Hao', Xiao Pei-lun’, Wang Fan-tao*
(1. School of Stomatology, 2. School of Medical Imaging, 3. School of Basic Medicine, Weifang Medical
University, Weifang, Shandong 261053, China; 4. Department of Stomatology, Affiliated Hospital of
Weifang Medical University, Weifang, Shandong 261053, China)

Abstract: Objective To investigate the effects of hypoxia-preconditioned human dental pulp stem cell (H-
hDPSCs) transplantation on cerebral white matter injury and endogenous neural stem cells (NSCs) in neonatal rats
with hypoxic-ischemic brain damage (HIBD). Methods Healthy Sprague-Dawley rats, aged 7 days, were randomly
divided into sham group, HIBD group, normoxia-cultured human dental pulp stem cell (N-hDPSCs) transplantation
group and H-hDPSCs transplantation group, with 11 rats in each group. The HIBD model was established using the
classical Rice-Vannucci method. The proliferation of endogenous NSCs in the subventricular zone (SVZ) of the
lateral ventricle of rats in each group was detected by immunofluorescence double-labeling of the proliferating cell
nuclear antigen (PCNA) and Nestin 7 days after modeling. The motor and spatial memory abilities of rats in each
group were detected by the pole test and the Y-maze test 3 weeks after modeling and the Morris water maze test 4
weeks after modeling. Following the behavioral tests, the expression of neurons in the cerebral cortex and the CAl
region of hippocampus was detected via immunofluorescence staining with neuron-specific nuclear protein (NeulN)
as the marker, while the expressions of myelin and nerve fibers in the striatum and corpus callosum was detected via
immunofluorescence double-labeling of the myelin basic protein (MBP) and neurofilament 200 (NF200). Results
The number of proliferating NSCs in SVZ of the lateral ventricle in the HIBD group was lower than that in the sham
group 7 days after modeling (P < 0.05), while that in the N-hDPSCs transplantation group and that in the H-hDPSCs
transplantation group were higher compared with the HIBD group but lower compared with the sham group (P <
0.05). Besides, the number of proliferating NSCs in SVZ of the lateral ventricle in the N-hDPSCs transplantation
group was lower than that in the H-hDPSCs transplantation group (P < 0.05). The total time spent in the pole test 3
weeks after modeling in the N-hDPSCs transplantation group and the H-hDPSCs transplantation group was longer
than that in the sham group (P < 0.05) but was shorter than that in the HIBD group (P < 0.05), while that in the H-
hDPSCs transplantation group was shorter compared with the N-hDPSCs transplantation group (P < 0.05). In the Y-
maze test, the time spent in the novel arm in the HIBD group was shorter than that in the sham group (P < 0.05),
while that in the N-hDPSCs transplantation group and the H-hDPSCs transplantation group was longer compared
with the HIBD group (P < 0.05) but was shorter compared with the sham group (P < 0.05). Furthermore, the time
spent in the novel arm in the Y-maze test in the N-hDPSCs transplantation group was even shorter than that in the H-
hDPSCs transplantation group (P < 0.05). The escape latency in the Morris water maze test on the first day, the
second day, the third day and the fourth day was compared via repeated measures ANOVA, which revealed that the
escape latency was different among the time points (F = 662.825, P = 0.000) and among the groups (¥ = 109.286,
P = 0.000). Specifically, the escape latency in the N-hDPSCs transplantation group and the H-hDPSCs
transplantation group was longer than that in the sham group (P < 0.05) but was shorter than that in the HIBD group
(P < 0.05), and that in the H-hDPSCs transplantation group was even shorter relative to that in the N-hDPSCs
transplantation group (P < 0.05). In addition, the change trend of the escape latency was different among the groups
(F = 20.543, P = 0.000). The number of platform crossings in the probe test on the fifth day in the N-hDPSCs
transplantation group and that in the H-hDPSCs transplantation group were lower compared with the sham group
(P < 0.05) but were higher compared with the HIBD group (P < 0.05), and that in the H-hDPSCs transplantation
group was even higher than that in the N-hDPSCs transplantation group (P < 0.05). The percentages of time spent in
the target quadrant in the N-hDPSCs transplantation group and the H-hDPSCs transplantation group were lower
compared with the sham group (P < 0.05) but were higher compared with the HIBD group (P < 0.05), and the
percentage of time spent in the target quadrant in the H-hDPSCs transplantation group was even higher than that in
the N-hDPSCs transplantation group (P < 0.05). The number of NeuN-positive cells in the N-hDPSCs
transplantation group and that in the H-hDPSCs transplantation group were higher than that in the HIBD group (P <
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0.05) but were lower than that in the sham group (P < 0.05), and that in the N-hDPSCs transplantation group was

even lower than that in the H-hDPSCs transplantation group (P < 0.05). The mean fluorescent intensity of MBP and

NF200 in the striatum and corpus callosum of rats in the N-hDPSCs transplantation group and the H-hDPSCs

transplantation group was higher compared with the HIBD group (P < 0.05) but was lower compared with the sham
group (P < 0.05), while that in the H-hDPSCs transplantation group was even higher than that in the N-hDPSCs
transplantation group (P < 0.05). Conclusions Transplantation of both H-hDPSCs and N-hDPSCs could effectively

improve the long-term behavioral function, enhance the proliferation of endogenous NSCs, reduce cerebral white

matter injury and thus promote neural recovery in HIBD neonatal rats. Besides, the efficacy of H-hDPSCs

transplantation is superior to that of N-hDPSCs transplantation.

Keywords: hypoxic preconditioning; human dental pulp stem cells; hypoxic-ischemic brain damage; cerebral

white matter injury; neonatal rats

oA L sk A S P iK% (hypoxic—ischemic
encephalopathy, HIE ) /2 [l A= 1 = 8 5 & /9 % 4 L
g 20 21 451 455 1 95 3% (hypoxic—ischemic brain damage,
HIBD ) , AT BNk K JZ M2 et i, i Bl 5 1
i (4 J55 45 135 (white matter damage, WMD) , 5 £ 5
5T 5t 5 A A7 BN RN T O B S AT R 2
1, I PR b A 5408 A R0y Jr 21 B
[a] 75 5 T 40 it (mesenchymal stem cells, MSCs ) A
VE N #2248 52 1R 97 T TR I 45 52 Q1Y BT
S B, MSCs B #i il fie 2E A I8 1% 4 28 41 (neural
stem cells, NSCs) B 34 58 A1 4346 , Wi 5% WMDP!, B 5%
2 W\ ZF 44 4] 72 BT 1 46 g Chuman dental pulp stem
cells, hDPSCs ) AN 481 40 i (4 A, T EL ply
B U5 T VR iR I S0 Y A 2 Ui 5 A, BT G ) A 4 2 i
SRR, CHIU %™ % Bl hDPSCs #% il Bl 3% 3 8 K
BUHIBD . F 5834 2 B, I S T4k B ] 75 4E 15 MSCs
RV SEAE b, A SR T G B o A A A Y
PERE , P FE R 2 DI REAE . W5 3% I A T 4b
5 19 hDPSCs 1L 48 A 40 i P 5 A48 KB 7
Bt

AR A Hi B 9E  B AR R FE A 5% I B 5y T
4t FF hDPSCs 1Y 2E ¥ 2% i 1k B dh 28 o3 4™, {3 5%
I %A 104k B A hDPSCs A% A fiE 75 a2 7 2 K R
HIBD, H B i A E R . R, A B 50 % JH i ¢
S 1 LB AR 4 T A B A9 hDPSCs X 9 1R NSCs 38
BHL AR 28 T 1 N R A8 S S ) [ R AT
A WLEE HIBD 7 £ K B4 42 3 K =3 [ AZ BE T 22
5, ¥R 1F H-hDPSCs % 41 % HIBD 7 £ K Bl WMD 1ty
520, 23 H=hDPSCs ¥ J7 HIBD 9 I /K N7 42 416 38
A

1 #MREIE

SayerLY RSh g4
44 H SPF ¢ {d 7 d # Sprague—Dawley K K[ 5K
i B ) A =R A IE S - SCXK () 20190003, 52 56 5
Py IR AT HE 5 - SYXK (4520190016, 1 LI A< 48 F
DL SE 0 B ) B E A R ml P4t o R RUME Mk A
PR, SR (12,0 + 1.5) g, ¥ BBEHLE 7 R 50N
i T AR 20 . HIBD 41 . % 1% 7% hDPSC #% 8 2 (N-
hDPSCs 41 ) | fik 4 7 4b # hDPSC #% ## 41 (H-hDPSCs
4), a1,
1.2 FENHFEEAH

UKD AL K 28 e e i QR B IR PR A A )
1EE 5 WAL ( H A Olympus BR324k | ik a7 &
7E A7 (3 [ Stoelting 24 7] ) , HL%E 2 (32 [E Roboz 24
A REM (R E O —F5 T AR, It AR
(anti-human nuclei antigen, HuNu) ( 3¢ E Abcam 2
A)), Pt 1 FE Y A0 A% B (proliferating cell nuclear
antigen, PCNA) | £ & [ (neuronal stem cell protein,
Nestin) ., i 4 % 14 & 1 (myelin basic protein, MBP) |
i 22 2T 4 22 2 11 (neurofilament200, NF200) | # 28 oG
Fr 5 4E H (neuronal nuclei, NeuN) (27 = J& 4 )
H AR H]) , Alexa Fluor 488 £ 1c 11 1L 2 BT f e 8 BR
H G Alexa Fluor 594 HRiC i I 470 B A BR A
GUEE A2 A F) , & 4", 6- K 2K g
Wt (4', 6-diamidino—2—phenylindole, DAPI) 45 Y34 F
7 (2 [F Sigma A H] ) .
1.3 FHik
131 #FHAXRKAHIBD A Z 4 KIS LM Rice-
Vannueei ¥ 52 il 37 4= K BL HIBD #2744 KRR
LT AR S LA M [ T TR & 0 8 51T

1.1

.26 -



%124

SRR, A5 ARSI IR BT 2 A AR IR St A 0 A A BSU P e 3 A 2 i

SR AL YD T, 43 88 A ) 55 3h kO L R R R
B TG ARG P % SR B A [37 °C AU R I (8.00 =
0.01)%] 2 h, B Iml s G800 57 o BT AR A2 58 A
FUEBNK , AR BEALHE

132 hDPSCs 4k 2 77 4 22 B804 K W1
hDPSCs 41l it , 7% =S5 7240 S RN 5% , %
TRk M R 5% , 37 “C I8 T 54T hDPSCs fI% 48 79 4
PR, R SR 24 hJE U o 0.25% JHEEE 1 1L, R
H-hDPSCs ¥ £ 1.5 x 10/ wL, & T oK F45 .
133 & E 44 hDPSCs 12k K B HIBD 4% #1
S 24 hJE RN TR R, T R O OIR e BT T R
Jok o A B S A A, AR AR R SR K e
TS BT R A 2 A AN % (A AR AP —0.5 mm, ML:
-2 mm,DV:-2 mm) , N-hDPSCs £ 5 H-hDPSCs £ V¥
A 2 WL hDPSCs & , # % 4 1 wl/min, 354 58 U5
BER S ming B R 44 HIBD 41 i 5 45 i A= B &
K o TE ST TS S A 05 10, B I I A A K R [
R .

134 A5 FEln OWEXLEK .. BALSHE
3L, BB ARZ 1 em K 50 em BYARME , B i E 3%
T 2 58 20 A LASE I BE 452 BH 7 o 4% 21 K L3 ol
FCH T sty , AR B 1] 32 8l o8 TF i e A, 8 DU i
SRR M 25 0 SR R O eI R . A
K RGE LN 3 YK, B R A B 2 min, BOFHE . QY
LR R ZE R EURA B = (B R
TR R R LA ) A A ) e R A Ok ) S £
B 120 ° Y ke rh IR OC R S T
A PR O B PR AR R R A | 8 A T R
W H HRE S min, 255 R R RFRE 1 h G A
DU o DU« ) s =, KBS A R
A AEFAE =R A HERE S min, FEEPLE T Y %
EREIE L eRRE L. LR, e %M
A P R BRUZE T S s B T R] . B Morris 7K 2K EY
S - A A S 4 SR K BRI K 2R AT S
o ATATAAEINZR (1 ) ¥ HAR PGSR 1 5
B, BT K b R B K O B0 45 5 ok ok v 1R 39
(4 d) Al KA TE L A K, I ZRARIR 4 R,
10853 90 s N K B A K B 4% 27 & Bir B B (]
ZRIE) PR 15 ~ 20 min; S HFRE M (1 d) R K
OB, DA E A5G BRI AR [R) A K SRR B A
K AR SRR 90 s Y H bR % BRIE B B[R] 4 L

T B REL

1.35  ARAH & 45 4K BO7E hDPSCs # # J5
24 h BRSNS 7 d AT R 2 S0 5 4 IE S 10 g/L
B L2240 (50 mg/kg ) , P R P, 55 RO I VB I
WM 2H 2, 4% 22 5 W I (i1 2 24 b, B 46 e 37 A
JEE B 7K 28 Bl 2 2RI o I TR U1 R AL it K i 441
LUt A, SR 20 pm

136 SR EEFEE RHBERIEZ MW
(phosphate buffered saline, PBS) % £ Y] i~ 5 min; 5%
11 2 1fiL %75 BF 1 (bovine serum albumin, BSA ) + 0.3%
Triton X100 f} i ; BSA #} 4] J5 545, T hDPSCs # 48
J5 24 h i Y) i E Bt A BT HuNu (1:100) o
WH , F8 5 Ve R A L SR S 2 5% =41 (1:300)
AL P/ B2 ZH (1:300) , 37°C LI A 1
h, 1 0.01 mol/L PBS %, F & DAPL By 256 £ F 7
£ S ) R T i AU S B R 4 i)
hDPSCs .

TR § S 7 d YR Ay A & PCNA
(1:200) 5 Nestin(1:200) f—HIR S, K H , 7¢
SRUETRE AL SE PRSPt =0 (1:300) FI Ll F4T
NERPEETH(1:300),37 CHEEROCE 1 h,
0.01 mol/L PBS ", & DAPI RGN E 7 &
Ao IF BP0 BT LS i == 5 A RN X B
B NSCs, B3 U1 BEALICS S 9LEF , TH 53 B A7 i
FUT FH 40 %

FAT R 2 S8 2 J5 W80 R v 43 B A # NeuN
(1:400) ,MBP (1:400) 55 NF200 (1:400) —$i i A
WL ACHBE L. KH, TTATEEMA LS R
PG =40 (1:300) ALl 4T/ PG — 9 (1:300)
37 CHEEEMER 1 h, 0.01 mol/L PBS w1k , JHl & DAPI
M9 R B R I B 28O0 e R WS A
KB4 2 B )2 2 i D CAL X NeuN* 20 9 BOR I
M BUIRR X MBP NF200 25 F1 1 #35 , &3k U] F- Fifi
BLIRCS AN OLEF , T1 53 B 7 1 AR T BH M 200 L k2
BB L3
1.4 ZHFFFHE

B2y BT R FH SPSS 27.0 Ge itk . R
DIFEL = bR 22 (x £ 5) Kon o HRESH L FR J7 2247
B ol B e R T Y O 225 0 B, E— 0 R LA
SNK—q #:88. P<0.05 N EFH G5 L.
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HuNu it e 4R
hDPSCs 641 24 hJ& , o] 7600 il 25 P W52 3 F5 AE
) hDPSCs . ULIE 1.
22 HHAH-hDPSCHREEMALNMEEEE
T X NSCs & E tb &
% FAR2H . HIBD 20 . N-hDPSCs 2l . H-hDPSCs £

2.1

BRFAH HIBD 2H

= 1

BRFARA HIBD 41

2 BAMAANMEZERE TXNSCsIBERBER

23 BHBELWHER
% FAR2H . HIBD 20 . N-hDPSCs 2l . H-hDPSCs 2
BRI 5 3 JECHT B 8] 53530 4 (9.6 £2.7) L (25.0 «
4.6).(17.80£2.2) . (13.60 £ 1.1)s, B 2 )7 2% 4%
Mr, 258 51T % 58 L (F =25.259, P =0.000) , N-
hDPSCs £ . H-hDPSCs 4 £ F R 41 (P <0.05) , {2
B2 HIBD 41 %6 (P <0.05) , H-hDPSCs £H # N-hDPSCs
2156 (P<0.05) .
24 FJHYRXRFTEWHER

% F-AR2H . HIBD 20 . N-hDPSCs 2l . H-hDPSCs 2
B S S B IR] 430 R (1943 £9.4) (478 £10.6) |
(124.6 +10.0) . (155.8 +7.9) s, Z2 B [H # J7 2 5 M,
Z R G2 L (F=213.536, P =0.000) ; HIBD 41
BT A% (P <0.05) ,N-hDPSCs 2 . H-hDPSCs 21
B HIBD 41K (P <0.05) , (H R F- AR 45 (P <0.05) ,
ifii N-hDPSCs £l % H-hDPSCs 21/ (P <0.05) .

H AN K= hDPSCs BT et &

BERYAZ W J5 7 d A i 25 28 480 BT X 34 51 NSCs £ 5%
A (672.6£23.0) . (2553 +23.5) . (3862+14.5) |
(479.5 +26.5) 4~ /mm’, LN K I 22007, 2R H 5
P22 2 X (F =308.642, P =0.000) ; 3 — 45 W5 W L 5%
iR, HIBD 41 # f8 F AR 417> (P <0.05) , N-hDPSCs
4 .H-hDPSCs 41%¢ HIBD 41 & , (HE R FAR 4/ (P <
0.05) , N-hDPSCs 4 % H-hDPSCs #4 /> (P <0.05) .
W2,

N-hDPSCs 41
HuNuFiC A hDPSCs IS (L9 2015 5 DAPLARICHIFTAT Al G (0 i 11

H-hDPSCs £

(x100)

H-hDPSCs 41
PCNAARIC B HEFA AN AUAZ L N 2T (55 Nestin bric (40 26 22 8 A0 S (6 R 2 (0 5 DAPLBRIC YT AR e (0 Ry i 1

N-hDPSCs 21

(% 400)

25 &ZHMorris/KIETRIGER
KR 1R B2 K 3R 5 4 Rkt
PRI g, 2 TR M B 1 25087, 45 1 . O
] B[R] A 206 akE 7 (K 0 A 22 % (F =662.825, P =
0.000) ; @ 4% 21 ik 3 W5 AR HH A5 22 5 (F =109.286, P =
0.000) , N-hDPSCs #1 . H-hDPSCs #H f FUA R T A 41
K (P <0.05) , {H ¥ 4 HIBD 41 % (P <0.05) , H-
hDPSCs 41 % N-hDPSCs 21 & (P <0.05) ; 3 4% 21 ik 3¢
WK AR b B 22 5 (F =20.543, P =0.000) .
W1,

FATES 5 KA M PER S50 B AR 548 B i
U E Ay b SO SRR, S 2T, 2%
A G FE L (P <0.05) ,N-hDPSCs 41 . H-hDPSCs
20K BT B B F A 410 (P <0.05) , {258 HIBD
7 % (P <0.05) , H-hDPSCs 21 % N-hDPSCs #1 % (P <
0.05) ; N-hDPSCs 2H . H-hDPSCs 41 K B 78 H b5 4 32
B B E) B 43 e R T AR 41/ (P <0.05) , {H 4% HIBD
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x1 FHEARRERESHMkEZKHALE *2 FBATFERZFHFETEERE.BRKIREZAE
(n=5,s,x%s) BotbtbE (n=5,x+s)
iRl EAPN H2KR H3K HAK 41531 TP EUE  HARRBE R E 4
fFARA 61.7+64 200+27 113+35 63+12 fFARL 6.6+ 1.5 41415
HIBD 21 69.0+7.0 60.1+13 474+13 341x3.1 HIBD 41 0.8+0.8 222413
N-hDPSCs#  622+8.1 42.1+33 34619 238=%34 N-hDPSCs 4 2.8+0.8 280+ 15
H-hDPSCsZl  683+3.7 31.1£3.0 241x14 13.0£1.3 H-hDPSCs 41 44+1.1 325+1.7
FAf 1.798 199.718  241.952 126.280 FA& 24.147 145.233
PAY 0.188 0.000 0.000 0.000 P& 0.000 0.000

20 % (P <0.05) , H-hDPSCs 2H % N-hDPSCs 1 % (P <
0.05). WLz&2,
26 HHKMEERBS CA1KX NeuN PHELEAE
b

B4 KM Kz 2 KT Ey CAT IX NeuN FH 1 40 Jifd %k

PN

W CALIX

BT AR
NeuNFRICHI I ZTCANMIAL YL (216 5 DAPLAR LEE’J?EE@*Z%%@?@ W,

E3 HAKXWEEMEDCAIXNeuNgfBER

#x 3 BEKXMEEKFDCA1XNeuN BHMEZEAREL

tk#: (n=5, ~/mm?, X+s)

20 51 K iz )2 HELy CATIX
BFARA 1094.3 +53.0 1014.4+33.9
HIBD 2 399.6 + 32.4 483.9 + 30.0
N-hDPSCs £H 6393+ 16.8 637.1+27.9
H-hDPSCs 41 903.4 +42.7 799.1 +32.4

F{y 309.565 266.845

P{E 0.000 0.000
2.7 HHELUIRIK . HEIR{E MBP . NF200 & B F1%¢

SR E L3
A SO BEIR IR MBP  NF200 &5 11 #5556
R R, R A G 2R E L (P <0.05) ; HIBD 41

Hods, 254 G112 E L (P <0.05) ; HIBD 4 3B F
AR 4 /b (P <0.05) , N-hDPSCs 2 . H-hDPSCs #H #
HIBD 1 2 (P <0.05) , (HE R T R4 > (P <0.05) , N-
hDPSCs £l # H-hDPSCs £ 7> (P <0.05) . UL & 3
3,

HIBD 41

N-hDPSCs H-hDPSCs

( x 400)

MBP | NF200 £ [ 35 B TR A7 o, 3060 0% G

45 My ZFL , N-hDPSCs 2H . H-hDPSCs #H % T° HIBD zﬂ
(P<0.05) , {HAIK B F-AR 4L (P <0.05) , H-hDPSCs 41
=T N-hDPSCs 41 (P <0.05), WFK4FK 4.5,

x4 HBAKXRLKEMBP.NF200 & B FEHRHRE

Eb# (n=5,x=+s)
ECINES I 3IHES

2 51

MBP NF200 MBP NF200
fRFARLA 56.6+22 59.8+35 579x51 619x25
HIBD 41 32.7+39 340£15 250+19 297+26
N-hDPSCs#  414+14 40310 321222 36.6+22
H-hDPSCs#l  49.0+2.0 47.8+14 42931 457+36
FfE 81.292 143.775 93.037 123.771
P 0.000 0.000 0.000 0.000
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%121 BV, 48 IR I B T 20 MU RO B UL 507 4 K B 103 0 S
3 itig MBP/NF200 % %3 % 5t 4 5, 12 WL 5¢ H-hDPSCs 4 #8 Xf

HIE J& 587 A= LB & DL , % 47 WMD Jf
IR 6 B 400 3 Rl 5 7 S B R R BUR B
i NI AT RS A A R G R WORE o T A L
WFEREM, AR BRI A H A B ZHRE, AT
T4 AR IR YT AT LA EE WMDY

ARG R G ST A7 S 57 ASCEHEA 737 A R BRI i 5
T4 A hDPSCs , 48 5 24 h, >R F HT A% 15 HuNu %
925 S Y o K5 AN figi 25 P B2 A 9 hDPSCs , 25 1 4R
hDPSCs & N BS AL AL 2 . hDPSCs J2& 0 I8 T IR 2 1
MSCs , 5 #1284 Jfd [W] 5%, A s i L FR TR ae ), B
P2 AT BE 4o ASHIF 98 R FH NeuN i 2 6 Yy
o 5 25 21 R U A 8057 J2 B0 B CAL X il 42 o 4
it G, 45 5 7R HIBD 41 rh il 28 e %k H 20
TEBASL R 3 . T hDPSCs B A8 J5 P 28 e 5 H 2
¢ HIBD 0 23t , 7 UL hDPSCs i N #% 4 5 W] L s 5%
HIBD, 5 SCHk i —3%™ . H H-hDPSCs ZH L T N-
hDPSCs 21 , 3 FJ fig /2 PR W AR 4L 2% 04 T g {2 14 hDPSCs
BB, i o A S P B R R {2 T hDPSCs 4
WS AR IS A2 e B2 8 A= K R HIBD .

AR 5 38 3 WAL Y 2K Morris 7K 2% B 52
BP0 45 41K B HIBD J5 38 30 & 25 [Alie A2 g 11 2251
9% IS5 1R T AR LA FE, HIBD 2H K B 390 7™ 5 ) o 28
13 M Wi, 22 0 A TEAT I ) SE K 7 Y 2K 5 0 S Y
15 B I (R 45 J, 7 7K 0K B 114 306 3k v AR 0T, oF- 5 45
FINEE G UL B H AR 5 IR AS B B ) E 43 Lo b
TIE IA A Y 42 461 B 3 5 1 48 hDPSCs T 15 , N~hDPSCs
2H N2 H-hDPSCs ZH JCHT B ] % HIBD 25 47 %5, 306 3k v
PRI 45, 28 6 OB B bR 4 BRAS B8 ) 6] B 43 LU Y
Wz DL RAEY B R A R )R K 1B
hDPSCs #% A8 A 34 5% K Bl 2% 2] ficAZ #8 f1 ; H H-
hDPSCs 41 7€ LA | 3 Fi AT 2 2 S 36 v a8 R 354 F N-
hDPSCs 41, HIBD 2% 5 S0 (1 5t A& A= it i i ok 2s , i
b7 N YA AN PRE e A TR EZY R (R S S @ RN
FEAEAT N AR, BRI, 40N H-hDPSCs B 5 {12 i
HIBD #72E KERAT R % & L 7T g 5 H-hDPSCs
B 5 Ukl HIBD Ji5 Fiki 5 DX 9 R 28 2 4k R 4t 45
FEP S

MBP J2 i ¥ b (1) 3£ 22285 1, NF200 38 5 T4
ICM 2T 58, BB A U ELSETE NF200 B ic (1) ff 28
JUHN R JE B A A BRI 2 4R e . e, ARSI R A

HIBD A K BRUDE IR AR X 5 SR A DX 45 1% il 28 43t
Yi B 52, % B N-hDPSCs £ & H-hDPSCs £ 7£ S80Ik
PRI AAR X9 57 35 5l 08 B 3 8 IR FIRF R
ZH ,{H = T HIBD 4 , H H-hDPSCs 2H 35 ik & & T N-
hDPSCs £H , 15 W3 {0 fiki % 4 #% 4# hDPSCs Xf HIBD fit £
B A K UGB S 4005 A eEAE D, H. H-hDPSCs 41
HE— 25 E I S AL B () hDPSCs B A 05 Dol 4 ol
2 2R e R 5, A R T HIBD AR K B WMD 1)
U,

T 53 2 B0 A K B 4 2 4 A K 1 P U
NSCs, EAM RIS vl 340 , VR b il 2800 K /b 58
2 T 240 P oA TR, U A0 i 463 473 5 SR T, 4L L B ot L v
S N TR NSCs , 15 HIBD i Y 4 S 48 R 55 AR S 41
HEHT A NSCs I AENE , W RE A2 2F P9 M NSCs 1) 3 5
8 HIBD 13697 41 k8 B % o WF 5Tk ] MSCs 7] LA
P2 PR G g R T AR I A R MR S
NSCs 153 Fb A FET, HE M0 AIG 4 190 4k B hDPSCs B4 4
A B 42 #F HIBD 7 28 K BN U6 P NSCs 1 7, 8 5%
WMD., PCNA 234 58 2 Jfd 1) 45 2547 , Nestin J2& 1 25 22
HEAHMPREY , AR WF5EFH PCNA/Nestin 50522 94 6 XL
HFHR OO 2 2 T X N 3 A P9 R NSCs, &
PRAR RS 1 )5 7 o, HIBD 21 A 0 iR 2 238 485 JBE T (XA AT
D/ N NSCs 351 , 32 78 HIBD A A1) 157 4= K
B PR IR T NSCs 1 35 55 5 £7 1% o N-hDPSCs 41 }% H-
hDPSCs £ B fili 25 25 45 T DX 184 58 1) D 9
NSCs £ T HIBD 41 , H H-hDPSCs 41 £ T N-hDPSCs
20, $271 hDPSCs 1] {12 #F HIBD L P4 J5 1 NSCs it 184
B, T A I AR TIAL B % T 25 AT BT NSCs 1 3 5
I RAE A Z AR, WA ik ST 18 5 0 2
SR, EL BB 4 9 TR NSCs J2 754304k ok 20 28 1 i 4
it K RH DAL i A T itk — 2D SR

ZE Lk, 59 fi% 4 T kb BE hDPSCs #4487 % 1]
A7 R E B A K BUHIBD J5 iz 3 ) 53 [alid 1268 77, i
TR NSCs R385 , FEAGAL03 X PR 2800, [FIRT RE6S
YeFFp 2 21 4 0 52 Ve TR WMD . AR S2 50y
1% 48 i kb B hDPSCs ¥4 77 HIBD 3 /& K B WMD £ 1if
PRIV B T — 5 A BRI A 5 B 206 S 4
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