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[(FE] HR UM MZANME (UCBMC) BCA RS (HBO) JRY7 s i ( HIBD )
AR KB IIA T R AV B . FiE 7 HiS Sprague-Dawley 1A K BRBEHL Ay 1E 3 % AL . S Bl
45145 (HIBD ) 41, UCBMC #AH41 K& UCBMC B:45 HBO (UCBMC+HBO) 4. & Rice 341 HIBD #ER
HBO Tif#E 3 h 17, A5 24 h 17 UCBMC #44H. K Western blot 75 WA VA Y7 X HIBD K BRI A IL-
1B, TNF-o ZFMSEMT, SR T 25 B B S e IR vk, MEREARYT X HIBD K EUZHITT M2
J HIBD KIS CAL KLU, 58 BAt)G 24 h, UCBMC+HBO 44K RGP TL-1B. TNF-o FE K
FeRK T4 LT HIBD 215 UCBMC 41 ( P<0.05) . HIBD 212 3302 KAz shf iR, 1 CA1 KHEA
AR /D, UCBMC+HBO 41K 2% 211812}z 868 1349 UCBMC 2 J2 HIBD 404 2%, T CA1 X HEMR AN
M % % £ F UCBMC 41 /% HIBD 41 ( P<0.05) . #5i¢ UCBMC B4 HBO 3477 Al 844 HIBD 4= KBl IL-1B.
TNF-o 2 (935, RIS R I ueEn i . [ PEHKRILRIZRE, 2015, 17 (7) : 736-740]
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Effects of umbilical cord mononuclear cells transplantation combined with
hyperbaric oxygen therapy on hypoxic-ischemic brain damage in neonatal rats

MA Ze, YAN Shao-Zhen, WANG Xiao-Li, CHEN Wei, CAO Xiang-Yu, DONG Peng, ZHAO Yan-Song. Department of
Medical Imaging, Weifang Medical University, Weifang, Shandong 261053, China (Wang X-L, Email: wxIpine@163.com)

Abstract: Objective  To study the effects of umbilical cord monoculcear cells (UCBMC) transplantation
combined with hyperbaric oxygen (HBO) therapy on the long-term behaviors and histology in neonatal rats after
hypoxic-ischemic brain damage (HIBD). Methods  Seven-day-old Sprague-Dawley rats were randomly assigned to
four groups: normal control (CON), HIBD, UCBMC and UCBMC+HBO. HIBD was induced according to the Rice-
Vannucci method. The rats in the UCBMC+HBO group were treated with HBO 3 hours after HIBD, followed by
UCBMC transplantation 24 hours after HIBD. IL-1p and TNF-a protein levels were examined by Western blot analysis
in the 4 groups. T-maze test and radial arm maze test were used to detect the long-term learning memory capability. Nissl
staining was used to examine the histological changes of the hippocampal CA1 region. Results Twenty-four hours after
transplantation, IL-13 and TNF-a protein levels in the UCBMC+HBO group were significantly reduced compared with
the HIBD (P<0.01) and UCBMC groups (P<0.05). The study and memory capabilities were impaired, and the number of
the pyramidal cells in the hippocampal CA1 region was reduced in the HIBD group. The study and memory capabilities
were greatly improved and the number of pyramidal cells increased significantly in the UCBMC+HBO group compared
with the UCBMC and HIBD groups (P<0.05). Conclusions UCBMC transplantation combined with HBO therapy
could reduce the expression of IL-1p and TNF-a protein, improve long-term behaviors and alleviate brain damages in the
hypoxic ischemic neonatal rats. [Chin J Contemp Pediatr, 2015, 17(7): 736-740]
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A L ik S8 Bk i P il % (hypoxic-ischemic
encephalopathy, HIE ) &1 4= JLBH™ B 5%, &L
&R A LR E Y, SR AUNIRYT P R A
AEEE XL, MEBHSREIEA (HBO) IRY7 2
H AT HIE WA A B ANAYT 5. ILAER,
T I 8 2482 g A Ly T AR AR TR R, ISR
J% BRJBE ML B8 2 4 9 (umbilical cord mononuclear
cells, UCBMC ) i NFSAE T A7, FFEB A R R
SR BRI MEMG 45 (hypoxic-ischemic brain damage,
HIBD ) ¥, {HARESE MK A B, Wi
K HBO AT HIBDY,  HL A G i b 22
HAER R EE, IS RAE RN, fe k40 i
R AR TE AT TR T L 3 UCBMC B
T AT IR A R B HIBD R, H7P s i 40 T
alifr A, R4 UCBMC B4 HBO 877 & 75 1]
3 UCBMC BAERS7ae?  FRTIZT T BB
LD, BORWESER ] UCBMC B6A HBO TRY7HT
AR HIBD, IS XTI AT 5 . HEUER)
F2 M IR H 25E I A R 1B (interleukin-
1B, IL-1B) . M IRFE T ( tumor necrosis factor-
alpha, TNF-a.) 2 H A5 K HLET, LAY A HIBD
UMY RgrEES e IREV R
1 #MREAZX
1.1 KMk A
{5 7 Hil® Sprague-Dawley( SD A K (18

W9, HILARAE b B2 A R It )
MEHE R PR, A 12.1~15.62, F1# 139+ 1.6¢,

BEALAY A 4. (1) IEHXFIRA, AHEAT T4
PRy (2) Bl & Bk P i 4l (HIBD 4 )

(3) UCBMC 4 (HIBD J& 24 h F4lif54H UCBMC ) ;
(4 ) UCBMC+HBO 41 ( HIBD J& 3 h, 17 HBO i&J7,
HIBD Jii 24 h %4 UCBMC) ; &4y 5 TH M A
24h, 28 d AFEKER
1.2 FERANSEE

N A I AR A A 53 B VR A R TBD 24 il
IL-1B. TNF-o #iif&ly B 3E[F Santa Cruz A7) ; &
A (Rt o—m5Ehr) 5 BILEEER (R
W0 —fFFE ) 5 KB 7 A 7 A CTRYI B
AE/N ] ) 5 5 pL ST (iR TRA
PR ); IEEZOCE M ( HA OLYMPUS A H] );

Y] ML HEE Shanton A R ) HLTF4MHT K (2
MR N F ) 5 B E (DL-REB, HEA
SRNT]D) . T3#E (DL-RTM, HEERAF) .
1.3 HIBD #&ZHI1E

% 25 L Rice-Vannucei 7 35 7 ] B HIBD
FERL, B A RRES, SR O, 2 e
FUS KNS L, HELS LR BT, JHE T
8.00% +0.01 %L E M NEAE 2h, M PR
16 36.0+ 1.0C, BN 70% + 5%, SE4EH,
PR B ERSE, hRERRRE SR . 158 X IR A
AR EPSLN
1.4 HBO &¥r

HIBD J5 3h N, UCBMC+HBO 4K EfT HBO
BT, WHIGIT IR, #EEHAIT 7d, RN
(1) Yefg: 4% %M 15min, ¥ & 10 L/min;

(2) JF . 4 & F+ HE 15~20 min, i & N 5~
8 L/min; (3) FaJk: 2 N4 XT KA ERIEIRYY

60 min, WEIAA BRI T 85%; (4) WE:
IR, 20~30 min ISR SEEE P,
1.5 UCBMC WIR&E. B SHBE

20 B2 T R, SREEMTIZY 50 mL,
0.01 mol/L 7 B W iR £ 2% b i S5 IR FRRG B, K
WA eI AN A Mo B0, G218 I A
RN (R R I 5 B A A A 53 B VR AR AR L 2R
2:1) , 2000 r/min &> 20 min, W 5 (E] [ K2
R BANAZ AN . 2 PR K R 74 Ik B % 4 i
B, EUK L&A, EJE 24h, UCBMC A5
UCBMC+HBO 20 K B3 & TR B AR A |,
22 A0 i = (AP: —0.5 mm, ML: -2 mm, DV
-2mm) A UCBMC &%, & HKREA 3x10°
A2 uL EAM, SEEA, BE S min, TREFLE
ke, BRI PSR
1.6 Western blot i£#& M IL-18 5 TNF-o EH
xRi&

FEA 24 b, WSk UG AR FEAS LR R (n=8 ) ,
B H R RS I AT X AT 1.0~ —4.5 mm JRZHZ, 7
R RIS , A 420 i A R U B
SR 75 B i W o o B RS, B 60 neg £
10% W R PIIRIERE 73 B IS 25, LR 300V, Jii%
JE 1h, 50 g/L BRI YIRS 2R EAT 1~2 h, 435ilin
A IL-1B (1:1000) . TNF-a (1:2000) . GAPDH
(1:1000) —%0, 4CHEFIR. VEBES, A
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N ZHUERIEE 2 h, R ECL L2 &G &
W, BB, A, BERRERG T HEN
A B, A S5, GAPDH 6% (Y e
I8 22T

1.7 THEERWE

H 22 HigE#4T TR (n=8) , Af
W A S i B 24 40 mg BB, a0k 4 A
WA B B, A B Be sy, IR R BR7E T ok ey
M RER, 15samiEAD—ERE, HWEl
N2 dJE, EATERMN . B R 3hh H L 5 K,
FRYRIEI RS 15 min, JEZE 4 d, FHCs4 AR
i,
1.8 ZEIZEICIZ 68 S AT B s
H 30 H#ke, #EA7mu s st (n=8) .
MEXATES K 48 b, {UBEHETRIK 30 min, FFUR 2 d 7E
FEAME AL INERTL 50 uL K, iEShTEk e A
Ko AR EE 3 AN FHSE A EE 730 1350 .
90° A1 135° [EFNAIK, BRI 5 K, RHKIHE]
B 1 min, FELEEK 3 d, ARWEKE, K BURFE
e v e R [ GE AR 3R, 3 VR KRRk 3
AFSCBR 2 o, 10 4R 2 3 AN 7K BT A6 RG] LA
FACHZ AR B UR B CBIVE A AT ZK R A 5 ) 1),
1.9 Nissl &

FEMAIG 4 8], 25 20K BUR BLHE R J5 Ui ( n=8 ),
BRI R AU A D) B, B EOK . 0.1%
F 2K 60°C ¥ 1 min, 7KVE, 70%. 80% Z [
JB7K£ 1 min, 95% XG44k, H 2 40MA% &
HES¥ONMRESTCE, TKOEERK, —H%E
B, RS Ao SR Cellsens 16.0 43 HT5k 44,
BB INIEE 5 CA1 DX B AR AR AT %
1.10 Sit=oHh

K SPSS 18.0 S itk 47 Ge 1127 43t
AR R £ prifE2E (Rxs) FoR, J7
ZEFFPEVERER BRI 2 5 2250 0, 1) LR
SNK-g 655, P<0.05 MZEFAGITFE X,

2 R

2.1 IL-18 5 TNF-o & BRI Western blot Z5 R

BT 24 h, 44 IL-1B F1 TNF-o 5 (1 3%k

S G S (FAES 0 31.0 F170.99,
¥ P<0.01) ., o HIBD 4H 1L-1B 1 TNF-a 75 4%
AP B ST X 4, Z2FA50EE (8
P<0.01) ; UCBMC £ IL-1B Fl TNF-a & [4 % ik K
SEIT AR T HIBD 44 (35 P<0.01) , {HAE T X
B2 ( #4 P<0.01) ; UCBMC+HBO 41 IL-1B F1
TNF-o 25 [ £ 357KF B 84K F HIBD 41} UCBMC
2 (P<0.01, P<0.05) , {H {58 & & T X g 4
(P<0.05) . WLIE 1,

1 2 3 4
e N | S 1]
- P @ s TNF-o

GAPDH

i
ié
=
=
3
A
Z
=
=
=
=
1 UCBMC Et & HBO j& 97 X HIBD X E& % IL-1p

5 TNF-o EEMEM  LEDIHRIKSHSES: 1 x4,
2 > HIBD 41, 3 & UCBMC 41, 4 y UCBMC+HBO #i. F & &
Giit 2 H: am 53R4T L ER, P<0.01; bR 5% HE4L L 5%,
P<0.05; ¢7~5 HIBD 41 kb %, P<0.01; d 7Y UCBMC 41 [t %2,
P<0.05,

22 THFMRER

FEHESE 4d MR, R4, UCBMC 4.
UCBMC+HBO 4 IERf R 284 &, 1 HIBD 411E
WR LTI MRS 4 d B UCBMC 4 IR A%
¢ HIBD W] W (P<0.01) , {HARE T X I8
20 (P<0.01) , UCBMC+HBO 41 1F #1 R W] B &5 T
HIBD 2 & UCBMC 4 ( P<0.01, P<0.05) , {H A/}
RTFXTBL4 (P<0.05) . WL 2,
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1007 P WAL (12.0+1.2) W358 T AR (P<0.01) ,
bed g ammn 21 {H 45 ik F HIBD 41 ( P<0.01) ., UCBMC+HBO #H
S 80 ’ vemet WK EFE] (111+10s) % HIBD 41 &% UCBMC 41
- === UCBMC+HBO 41 ‘ .
ol ! I B> (3 P<0.01) , [HASBH & & T X gl
o 60- (P<0.05) ; HASSUEL (10.8+1.1) % HIBD 41
Je UCBMC 33870 (¥ P<0.01) , {HAHA & T
40 XFHEZH (P<0.05) . VL 3,

IR F2K EIK FH4K

B2 SHATHELHRER a7~ SXF A R,
P<0.01; b/R5XTIE L, P<0.05; ¢/~ HIBD 41 L,
P<0.01; d/~n5 UCBMC 4 [h#%, P<0.05,

2.3 SR T KSR

HIBD 20 KR /KEFE] (147 +13s) BEKT
XTHRZH (102+£9s) , TMEERKEL (14.0£12) &
FETXRA (9.7+£1.0) (¥ P<0.01) . UCBMC
ZH UG K E] (122 +10s) % HIBD 4H & 2% ik /b
(P<0.01) , i FXIREA] (P<0.01) , HA5R

160 -

120
80
40 4
04 .

B3 EAMSERE
CON 4 b5, P<0.05; c 7R

KA (s)

B4 HHBGHNED CA1 XEXRMEE LR

K FKRTE (£ ) RERRE (F) &K
55 HIBD 41148, P<0.01; d /85 UCBMC 4114, P<0.01,

24 #BOCAIXERLBER

XTI 41D CA1 IXHEIRAN A HES 3457, TEZS
F, JerCiRs KRk, HAEGRRZ; 1 HIBD 41
A S CAT XA RN HEF AN 5, TERA
U], s ook H B B T X R4 (P<0.01)
UCBMC ZH 45045 00 76F T CA1 DX HE A4 48 it HE 51) 4t %
3, MIZICBEE T HIBD 41 (P<0.01) , (B4
F X IR 40 (P<0.01) ; UCBMC+HBO £H 51 45; (i it
I CAT DXE AR A0 i e b FOARTE b vl L, pih e
JUEH £ T UCBMC 4H (P<0.05) & HIBD 4
(P<0.01) , B TXRL (P<0.05) o WL 4,

DRIREL

R Vg > )
&7 Q & o
oy & 8
&
N
a /N SGXTIRA LA, P<0.01; bbb

“z 500 1

&

& 120 - bieud

N2 a,c

£ 300 - 2

=

£ 200 A

£

= 100

(@8]

g 0 T T T T

: Q‘“ﬁb‘& @»ﬁ,@ %\Q@ %Q@&

¥ &S

&
<

ZEFE M R Y B ( x400) : A: XHHRZL; B: HIBD 41;

C: VCBMC 41; D: VCBMC+HBD 41, 47 B NGBl an 5% AL 4, P<0.01; bR 55 B4IHE, P<0.05; ¢/ 5

HIBD 4 b4, P<0.01; d 785 UCBMC 4104, P<0.05,



174 47 FE SR & Vol.17 No.7
201547 A Chin J Contemp Pediatr Jul. 2015
3 Wit (& % x W]

AP R Z 500 5% 2% BB AE LB SR i S Sk
JRE SV H2: 2 HIBD A9 8 55 K, R R AE I
N J& HIBD 97 B CHE i fE . UCBMC 172K
PR T AR, ASCEAT 7R B A 2R 2
SARITERE, I AT AR R S M TL-1B
TNF-o. 5357 A LR S B 1ML J5 R AE S ) & A 25 1)
G, AHFSE & B HIBD #74: KL IL-1B. TNF-a
HEEFRLI W, X5 SR GE — ",
UCBMC B4 5 IL-1B. TNF-a & [ 3550A%, 847
f TXTIRAE, $27R UCBMC IR RAE N, (HAS
RESE 2] HIBD B2 K BUR RIE RN . 73 SN
58 % B UCBMC A LAt HIBD K BRI 14T A2
KRB E i, (ARRESE A A HIBD, ik, F
SR—FIH BIRIT 5 203 UCBMC AT RICR JE AR
WFFE A EE A o

HBO H 697 #i 4= JLHIBD B2 A Z4F 19 1
s, WS LB HBO IR AT JaU A 10 il 2 2L i) S 2
A S P R i P A B R O A B RS A
AW 5E K H UCBMC %A HBO IR J7 HIBD, & 3K
UCBMC+HBO 41K FUG P IL-1B. TNF-a 25 1Y 5%
K BAK T HIBD 415 UCBMC #H, 68 UCBMC
XA HBO JAY7 i & L T 546 UCBMC RY7 . [AIET
AL & P UCBMC 5 UCBMC %4 HBO 4H 3%
A 4R e HIBD K R 311782, H HBO 3%
4 UCBM A7 Y7 308 3% = T R4l UCBMC 415
JE G YL 0 45 Al #2475 UCBMC BE 4 HBO 1597 7T
B CA1 KRR, (RaEdlgUBE, JL
SR T4l UCBMC IRY7 -

£z |, UCBMC Bt HBO 34 J7 ] #1ll i HIBD
AR KB IL-1B. TNF-a 25 A9 335, {2 3F HIBD
R FR AR A 0 VA e A A B ) 4 AR O e 3 e 00 A 7
J2E, AT E4l UCBMC B4, 433k HIBD iR
IPRB T %o (R TR, RFRARIT
gl HBO JRYT 4L, JRAR AT AL HBO Ry 4l
UCBMC+HBO iy Ltbie, Mk, XT2&# UCBMC
B4 HBO J697 18 T 84l HBO I8 Y7 A fF Tk —
5% -
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