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Bel-2 1K1k, B8R HIBD+NS 411 NeuN™ il £ Caspase-3"DAPI™ 411 ifs &2 TUNEL'DAPI® 41 il ¥ £ T N+NS Fil
N+UCBMC 41 (P<0.01) ; HIBD+UCBMC 41 A9 NeuN" i {4 Caspase-3'DAPI" 4fl Jiid 2 TUNEL'DAPI* 4f it 3% /> T
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Effects of umbilical cord blood mononuclear cells transplantation via lateral ventricle
on the neural apoptosis and the expression of Bax and Bcl-2 proteins in neonatal rats
with hypoxic-ischemic brain damage
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Abstract: Objective To explore the effects of umbilical cord blood mononuclear cells (UCBMC) transplantation
on the neuronal apoptosis and the expression of Bel-2 and Bax proteins in neonatal rats with hypoxic-ischemic brain
damage (HIBD). Methods Seven-day-old Sprague-Dawley neonatal rats were randomly divided into normal control
(N)+normal saline (NS), HIBD + NS, N+UCBMC, and HIBD + UCBMC groups. HIBD model was prepared using
the classical Rice-Vannucci method. Twenty-four hours after HIBD, UCBMC were transplanted in the N+UCBMC
and HIBD+UCBMC groups. Seven days after transplantation, NeuN/Cleaved-Caspase-3 double immunofluorescence
staining and TUNEL methods were used to observe neural apoptosis in the cortex. The expression levels of Bax and Bcl-
2 proteins were examined by Western blot analysis. Results ~ There were more NeuN" cleaved Caspase-3"'DAPI” and
TUNELDAPI” cells in the HIBD+NS group compared with the N+NS and N+UCBMC groups (P<0.01). There were
less NeuN™ cleaved Caspase-3 " DAPI and TUNEL DAPI" cells in the HIBD+UCBMC group compared with the HIBD +
NS group (P<0.01). The concentration of Bax protein was higher and that of Bcl-2 proteins was lower in the HIBD+NS
group compared with the N+NS and N+UCBMC groups (P<0.01). The concentration of Bax protein in HIBD+UCBMC
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group was lower than that in the HIBD+NS group (P<0.01). The concentration of Bcl-2 protein was higher compared

with the HIBD+NS, N+NS and N+UCBMC groups (P<0.05). Conclusions

UCBMC transplantation via lateral

ventricle can upregulate the expression of Bcl-2 protein and down-regulate the expression of Bax protein, thus alleviating

brain neural apoptosis in neonatal rats with HIBD.

[Chin J Contemp Pediatr, 2016, 18(9): 862-866]
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/3% VE Caspase-3 G 9 % ) XMUAR L S TUNEL 32 WL
% UCBMC fill i %5 # A %) HIBD 7 AE Bk 41 21
AR T 052, JF R Western blot %€
UCBMC FEAE XTI 414 Bel-2 . Bax 2K (5 M54 ,
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1.1 EEAF5REF
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1.2 WK SAE
{85 7 d #& Sprague-Dawley ( SD ) #rA= K (1

H IR thBE25 R aly ) 64 H, MEHEAKR,
K 11.9~152¢, FH13.6£18¢, WAL N4
0. @ IEHWXT (normal, N) + A= HER K (normal
saline, NS) 21, SD K B4 J5 25 8 KM ik 5 74 4
2 uL, NS; @ HIBD+NS 41, HIBD 145 24 h Ji5 i fii
ZEESE 2 uLNS; Q) N+UCBMC 20, SD KEUEES
8 KA MK 25 1 4 2 ul (3 x 10° A4 ) UCBMC;
@ HIBD+UCBMC £, HIBD #4524 h J5 il ik %5 13
%} 2 WL UCBMC, 41 16 K.

1.3 HIBD #=EF)Hl1E

7 d WA KB R 2 Rice-Vannucei 53
il HIBD A8, 2 Bk A RIS, SR E R P,
SrEAMBUESINK, REER RS G KK, If
BT (8.00£0.01) % RAHNBA 2h, AN
JEESHIZE (36+1) C, YRJER (70+5) %.

1.4 UCBMC WIR&E. HEBESHE

A3 B, BUE R R A B AR LI I 29
50 mL, 0.01 mol/L K B #f 2 £h 2% v 1 55 1 B
B, KEBELEREmMARA NS B, %
PR BE S5 A A I R R AT 005 5 A2 4 i
S BRI R 2:1) , 2000 % /min B 0>
20 min, WRHA ] LRSS E S A, A
EROKVEUS, WS A AN i B, A PR ER KR
AR E R 1.5 % 10°/ul, Bk E&H.

HIBD J& 24 h, HIBD+UCBMC #H N+UCBMC
KRB E T RBARE AL, Abr: 7iE
fii (AP) -05mm, H £ (ML) 2mm., & &
(DV) =2 mm, ZEMUNIAE 2 2242 A (FF2E 2 min
DI b)) UCBMC &, JFR%E 5 min, #4t 2 min D)
b, BEHREIEA 2 pL Bl p A, BAE
Bk, BRI RE R
1.5 FRAHIRE

BHRBR TG 7d PR aAbsE, —iho
(n=10) O EFEGE G Wk UK, 4% 2 3 H i [
ERR, EAAWAME, TRIKET 1.0 mm EH{X
J&i 0.8 mm AbA T EIRAARE LT (A == - e
BbE S FECL R, WA 4 pm ERAEVI R, H
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1.6 NeuN/ i&% Caspase-3 &5 WARL

AT RS oK, BB R, 37°CIER
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Caspase-3 —JT (1:100, Cell signaling technology, 3¢
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(%) PBS ¥k 3 ¥k, i HN Cy3 Fric 09 1 2E Pk B
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Wi WnAFI AR AT ) L 37°CHEDEMFE 1 h, DAPI
B FE R (F6057, Sigma, ) , IEERGE
W (BX-51, Olympus, HAS) WEIFIR, 11
B NeuN" {% P Caspase-3"DAPI" 4} ( Olympus %¢
N WA H A Cellsense 1.6 ) , FE5k Y HLS
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1.7 TUNEL i
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H 20 min K IF PR M E ALY, DEIRIE A
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0.1% Triton X-100 ) B iR £ 2% vh il UE %, I AR
WP, WAET37CHF Lh, TBS sk, Jn
AW Z AR 2 FITC ik (1:100) , 37°CH
A 30 min, TBS V&G HIE DAPL 3 75l E A,
TUNEL FH:40M 4077 1.6
1.8 Western blot #& il fxi ZH 42 Bax 5 Bcl-2 & 5

UG 2 20 T W A, A 4 20 e 24 A
WARICR R 1, SR D8 i e ok T B A
FETE, B 60 pg FEH, 10% A9 3R TR M IR 4 28 e
IS, LR 300V RRFEE 1 h, = R B P
1~2h, Z3FMASPE Bel-2 (1:1000) . #di Bax
(1:1000) . /)N B PT GAPDH (1:1000) — ¥,
4CHE R VI, IMAZPIEREF 2h, K
H ECL k22 BRI & B, i BOGEBER 4
R, b BEARCEEM, IFHRH

5 GAPDH Y% BEE A LUAEL
1.9 HITFESH

K F SPSS 18.0 S itk 47 Ge it 24 Ab #L
TR R « dnifE2E (Rxs) RoR, TS
P BORER BRI 28 07 22 50 M, 4B 6 LAk
SNK-g #6:56. P<0.05 MEFHGITFE X,

2 HR
2.1 FgZEZE NeuN/Caspase-3 & 5 SR L
&R

NeuN /& B 2 #H 28 T R i #1, N+NS 4 5
N+UCBMC £ 7] WK f2 NeuN" il fifd fl/L i NeuN”
{1 Caspase-3'DAPI" 4lififd, — 41 Hi2z It
27 Y (P>0.05) ; HIBD+NS ZH 1) NeuN" 4l Jf1 B
B/, NeuN™ i P Caspase-3"DAPI” 41 fifl i 3 £
T N+NS 41 5 N+UCBMC 41, R HFHit¥E X

( ¥ P<0.01) ; HIBD+UCBMC 4 7] L% £ NeuN*
A fifl, NeuN' 374 Caspase-3"DAPI" 41 fifl 4% it & /b
F HIBD+NS 4 (P<0.01) , {HABZ T N+NS 4 5
N+UCBMC 4 () P<0.01) . WK 1,

2.2 fNiAZR TUNEL/DAPI St R

TUNEL 7 2Rl A g - i 28 M7 7k . N+NS
21 5 N+UCBMC 41 1 7] I, /b £ TUNEL'DAPT" 4
Mi, ZFERIGIEE L (P>0.05) ; HIBD+NS
20 W] W, K & TUNEL'DAPI" 40 Jfd, & T N+NS 40
HN+UCBMC 4, 2R B A&t B X (¥
P<0.01) ; HIBD+UCBMC %1 TUNEL'DAPI" 4 Jf
/0 T HIBD+NS 2 (P<0.01) , {H{E T N+NS 41

(P<0.01) Al N+UCBMC 241 ( P<0.01) . WK 2,
2.3 Bax 5 Bcl-2 ZEBFXIA

#% # 7d J5 N+NS 5 N+UCBMC 4 f# Bax
5 Bel-2 EHFEL, “HHEES LG E X
(P>0.05) o HIBD+NS 4 A Bax 2K 1 £ ik & T
N+NS ( P<0.01) F1 N+UCBMC #H ( P<0.01) , Bel-2
£ B K T N+NS (P<0.01) 5 N+UCBMC 4
( P<0.01) ; HIBD+UCBMC %H [fY Bax #& |1 #3545
HIBD+NS 4 8 F AL (P<0.01) , {BA75%5 T N+NS
(P<0.01) 5 N+UCBMC #1 (P<0.01) , H: Bel-2
B 1k BE 5 T HIBD+NS 41 (P<0.01) . N+NS 41

( P<0.05) & N+UCBMC 4 (P<0.05) . WK 3,
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N+NS 41 HIBD+NS 4]
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W, FikTHE N TUNEL'DAPL 41l (I sk S @A) o N+NS 5 N+UCBMC 41, (U
HIBD+NS £H 1] W, K& TUNEL'DAPT 4iififd; HIBD+UCBMC #H 1) TUNEL'DAPT® 4fijift ] & /> F HIBD+NS 4H .
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B 3 Western blot #: il & £H Bcl-2 5 Bax & B & i%
(n=6) a 75 HIBD+NS 41 Fb 3, P<0.01; b7r5 N+UCBMC
A, P<0.01; c x5 N+UCBMC 4114, P<0.05; d 75 N+NS
dE, P<0.01,

UCBMC 2 —Fh 57 2 Ffair 240 1) S5 o 1

TUNEL" 4l MR e o4t DAPT AR B e Ay
TUNEL'DAPI* 4t ;

WU BEREES . 5 TRELMRA . IR0
Ji P 5 B A i A2 PR A SR A AR O B, SR R WM
1§ 2 B AH UCBMC ] 87 A5 R B HIBD, AL
T BE S 2 A T O Pl Mg 3 A
Mo, AU D i A i, Ho
MATCRMARG L S TIREMEEA A, BT,
UCBMC FEFE XA 2 e A T R IR 1M AT 28, AT
FEAE LSRN F R H NeuN/ 1514 Caspase-3 XUR WL%E
UCBMC FEAEXS 28 08 T2 B2 e R T AR SE L
il . Caspase-3 XFRILT-FE 1, Ik Caspase-3 7E1
Tt RGBSR, AWFFECR B 2T ibn
iIC#) NeuN 575 M Caspase-3 XU o 76 YL 4,
J2 B8 HIBD 7 4E KB AR ZH 2 NeuN™ i1 Caspase-
3'DAPI" ZH AW 3G I, 4275 HIBD 5874 K SR 2H
AR BT KA TS, N+UCBMC 5 N+NS 41 %
ZHZI N NeuN" i P Caspase-3"DAPI* 4 il % 2= 7T
GeiterE X, $78 UCBMC I S EH 2 Ie T
ifif HIBD+UCBMC £H Jiii 20 21 1) NeuN" {if ¥ Caspase-
3*'DAPI* #4145/ T HIBD+NS 2H, {HAJ5# T N+NS
K N+UCBMC #4, #&7~8 UCBMC il fi5i 28 B4 ] LAV,
BwgouiT, BHSTRCA R R
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Sy T ik — 2 5% UCBMC 4 % HIBD i 4E
KGRI E R HLE], A58 R A TUNEL ¥ 45
W UCBMC 8 R %t HIBD A4 K R &2 m, 2 53
7% B HIBD+NS 4 fixi 41 2! TUNEL'DAPT" 41 ity %%
1T N+NS 41, E— 25 UF B 40 B 08 T2 R KR
HIBD () 55 225 K5 1fif HIBD+UCBMC 4 A B i 41
ZUTUNEL'DAPL 40 i £ /b T HIBD+NS 4, {2/~
UCBMC F& 4 F] 3 5% HIBD 37 A= BRI 2H 2 b 28 4
MEPET:, 5 NeuN/ i Caspase-3 XU G058 ¢ G YL
[UERE S

S B 7 T % HIBD 87 AR KRR 22 4 It T Y
HEEIEA, MMM T Z 2R R R, Hi
Bel-2 Z 5% 55 1 28 200 i 8 1 ) o 4 2 DA o L
Bel-2 ZIGERUA Y, Bel-2 JE B BT T K 3L R 2
. ATRRE SRR, B Cyto-c MNERLAA 7] Y
Wl f Capase-3 W3S, MIANHEITITS; 1 Bax
EAEH TR, Bel-2 H1 Bax B4 HL A1) AT e 5 40 A %o
PTG r R, TR, Bl Bel-2 8
F 2 3A LS M P8 1=, Bax 2 £k 5
AHESEPE T U Bk, AR EETAE Bel-2 KR
PP T- IR S0 TR R T T R B
B S, AHFSY & PR HIBD 397 AE BRI 45 4 il G
ZH 2 Bax R FIFRIBIEIN, 17 Bel-2 85 R BK T4
1%, T ELZ AR 20 27 0 TUNEL FHE 40 i K 4 28t
T M Caspase-3 FHM: A0 F R YE i, $&/% HIBD 7]
AR I Bax B AOERIA, fE 2B AR R UG P
22 E T, T HIBD+UCBMC 40 Bel-2 & 8 T
HIBD+NS 41 . Bax & [13235 X T HIBD+NS 41,
$27R UCBMC Bl rl il ad 2 F Bel-2 B H &L .
il Bax £ (15835, MIMIIEEE HIBD 54 K BRI P #f
ZSAMIAIE T, {EASHTSE HIBD+UCBMC 2H 1 figi2H
AU 2 TCI T A E T N+NS J2 N+UCBMC 4, &7
A REIE 1S UCBMC FEAH 1 4 i 25 e B Y B LA
HE— 2 A% Bel-2 A1 Bax, i 1fij i — 2 Jdl % HIBD
ML TT T, A THE— D5, Al
TE N JBEHT 14 RS AR 7 R BB Il P A A v
S RA B 2 ™, UCBMC BEHL A IIfG AR  FH
AFFEVF Z A TR UL I R, B S Bk BRI AR
SR B A0 B R 1 TE B A BR o, S R A5 )
I RKAIE, IEAh, ek JL HIBD Rikig i fi,
WG 2 M WRST R E LRSS, T RE R L 1 BE
Pitiie FRAG R BAE B AR A eictE, AR RS A IR YT
R ABISE, A RAEHE UCBMC RS I AR e 4k

S22, HIBD @A KB, UCBMC il figi 25 # 4 mf
Wit FiE Bel-2 . Fi# Bax B, ML IT
NN IE T, IRk 45477
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