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(B ZE] B UFssHrE K BUkiEE B L (hypoxia-ischemia , H/T) 5 I 2L Z N4 Al -1 (heme oxygenase , HO-1) 7& P A1 I 2k
ML B 2 TR T B RIS R SR A T IR . ik #id: 7 Hi SD KR RMEHLAA 3 4. BT ARLL(S) (AEBER KR R
(C) AWK T-TLH(N) . F2H 3 B A a] 5 (H/T J5 3 h 6 h 12 h 24 h 3 d.7 d) /3R 6 N4, 4T 8 K, FH Rice i
il 688 A A BB S BI afn 2 Ai 3514%5 (hypoxic-ischemic brain damage , HIBD ) AR5 K BRSBTSk UG Eh 4 25035 Western blot J5
B HO-1 B HFEIE, A EEEHER I HO-1 FM28 4k, ] TUNEL L (G460 D CA1 XA T . 458 : D Western blot
7R S YTy HO-1 FihARES , 2 A sRIATE 225 (P > 0.05) ,C 41 N 2047 & HO-1 3R3K57E H/LJS 3 h REBA 3 (P <
0.01),24 h IAFNE(H,3 d JFBI W T/, 7 d 235 S A (BADEOE R & (P < 0.01) N H7E 12 h 24 h 3 d.7 d i HO-1 &kl
B CHE(P<0.01),@ CHM N HAMIED HO-1 1PEAE H/LJG 3 h BIB B3I (P < 0.01),H/LJ5 24 h 5 HO-1 1% 555
WE(E,3 d JFHAE FI%,7 d 368 S (P = 0.168) ,N 4H7E 12 h 24 h.3 d 55 HO-1 {EH:4% C 405 (P < 0.01) , @TUNEL &7~ S
ZH A RS IV S CAT XA /D PR T 4008, H/1J5 3 h C 41 N 414 i S pp e on T 4 s R B 3 m (P < 0.01),24 h
KB EE,3 d FFIR TR, 7 d RS S 4 (P < 0.01), N AHPEHT-H7E 24 h 3 d.7 d X 3 NBFELE L35 CHE TR (P<
0.01), Z5it:H/1 J5 i SA 24 b HO-1 iEM: R AR BIIGIN , 5 H/L J5 ¥ D20 S0 40 i JR T Fa3hl — 3, 2R ] -9y
4, HO-1 25 THAEKR W/ E AR TR L AR A6 BRI SR AR IS (i HO-1 M35k Bad I i sh 20T, &
MR ER
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Expression of heme oxygenase-1 in neonatal rats in hippocampus with hypoxic-ischemic
brain damage and protective mechanism of naloxone
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(Department of Neonatology ,Xuzhou Children’s Hospital ,Xuzhou 221006 ,China)

[Abstract] Objective:To investigate the expression of heme oxygenase-1 (HO-1) in hippocampus of neonatal rats with hypoxic-
ischemic brain damage (HIBD),and expore the possible neuroprotective mechanism of naloxone on HIBD. Methods: Neonatal 7-day
SD rats were randomly divided into three equal groups:Group S (sham operation group),Group C (HIBD+nomal saline treatment),
Group N(HIBD + naloxone treatment). HIBD models were established by Rice method. All of the groups were further divided into six
subgroups (n = 8 in each subgroup) according to the time points 3 h,6 h,12 h,24 h,3 d,7 d,after H/I. Western blot was used to
detect the protein level of HO-1. Variation of HO-1 activity in hippocampus was detected by biochemical test. The apoptosis cells in
hippocampus were detected by TUNEL. Results; (D Expression of HO-1 protein; Western blot showed that the expression of HO-1 in
hippocampus in Group S was very low and the same at different time points,but the expressions of HO-1 in hippocampus in Group
N, Group C increased markedly from 3 h and reached peak at 24 h post-H/I,then gradually decreased,and almost returned to the
original levels 7 d after H/I,but still higher than Group S (P < 0.01). The expressions of HO-1 12 h,24 h,3 d,7 d after H/T in
Group N were significantly higher than those of Group C (P < 0.01). (2 Variation of HO-1 activity;The variation of HO-1 activity in
Group C was increased from 3 h and reached peak at 24 h post-H/1,returned to the original level 7 d after H/I. HO-1 activities 12 h,
24 h,3 d after H/I in Group N were significantly higher than those of Group C (P < 0.01). B Apoptotic cells detection;: TUNEL

[(E£TH] #SMmEHEHIE E (X22D0921)
B IHAEZ , E-mail ; 281224490@qq.com



1220~ Mo BE OB Ok o

55 32 455 9 U]
201249 A

staining showed that the numbers of apoptotic cells in Group N, Group C in hippocampus of ipsilateral hemisphere gradually increased

at 3 h,peaked at 24 h and decreased at 3 d after H/I,the numbers of apoptotic cells in Group N 24 h,3 d,7 d after H/I were signifi-

cantly lower than Group C(P < 0.01). Conclusion: DThe expression of HO-1 in hippocampus increased after H/I injury, HO-1 is in-

volved in the regulation of neuronal apoptosis and implicated in pathophysiological mechanisms of neuronal damage after H/1. 2

Naloxone has a protective effect on H/I-induced neuronal injure,may exert its neuroprotective mechanisms by increasing HO-1 ex-

pression.
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B S Bl Al MR B 45t 4% (hypoxic-ischemic  brain
damage , HIBD ) 2™ 5 f S A= ) LG H: il 7 LA
FEUN UM EE RN Z — . HIBD #)A%
PLRIAE R S 2%, (R AR it | RE AR | B5-F- A5 3
WL VR H B A a2 4 14 m] S BU
Pitsi, BEAEXT HIBD bl i E— 2L 0E5T IR S
HIBD JF M &ITAE T ST T8 IR G . AT B 7EH
BT A KB HIBD AAY | R 40008 T % A KRR
HIBD J& AN [R]Bsf (] 25 5 1l 21 25 43 (heme oxy-
genase, HO-1) K1k S I Sy 28 Tu T2 (5200, 3#E— 20
HF HIBD JE HO-1 X7 A= K Rk AR b 47 1) DR3r AL
il LA K i Wt 22 T3, il RBI i HIBD $2
HEHE SRR,

1 #MRERE

1.1 ##

7 HIBHA: SD KR 144 H i3 N B2 22 e 52 6
PR, S A K IES .SCXK (75 )2003-
0003, MEHEARFR 1A TE 12~16 g, 8%0,/92%N, IRAS,
(MR AR ) s 8 R B EM (LT JLRMIF 5T
fIT) 5752 RAMNEM A E T (WA = s
J7),HO-1 —#i (3£ H Santa Cruz A#]) , FHiR Pt
(At e EYE AR A R A W) ,NBT/BCIP i
5] (2 = Ky ], TUNEL J8 T35 6 (R
AR R ), G B R (VLR B A 25 e A A
PR ] 4165 :20100101)

12 7%
1.2.1 # 4 KK HIBD A Mk & 45

Z M Rice BHIFE HIBD ARIFMERF-ARABA, B
A7 B % SD KR JEK Bk A JRREE (0.5~1.0
min) J&7 , AP EM, P9 [ 5 FF AR L, $000E 2k
YIFE Rz 0k A S sh bk, 222441, a2 5110,
TR JH AR, 2 b FEEA—RFA 2 000 ml,
IR HREA A AR AN A K S5 IR AR
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%% A DB A N A A & T 37°CKiE T, L
1~2 L/min 13 BEH A 8%0,/92%N, RG-S, ¥
S22 h, @A, AR R AR U A
BRI B ARGEFL, GV D S PR A < B
A SD KB M RFARLL(S) A HER KO FR 21
(C) ANIBHER T THZH (N) , B 4H 3 AR5 WLEZ N E] 5 (3
h.6h 12 h.24 h 3 d.7 )#F—41H 6 W4, &
ML 8 H ., C B BRI (hypoxia-ischemia, H/T)
Ji 7 BIVIE I 3 S A BEER UK 10 ml/kg, ST 3 d,
H 1 %N 41 H/ 5 37 BN Bas 3 S 20 98 B 3 5
0.4 mg/kg, LS 3 d, B H 1 0GSHARGRZ, K
Ja SRR, BERLR SR, =i 22°C~26°C , iR
SR L, 12 h IR 5 B Re
1.2.2  Western blot 4 HO-1 &k

3 ESEEy N 3 ARSI vhi (0.01 mol/L
WERE 0.01 mol/L Tris-HCI1,0.000 1 mol/L EDTA -Na,,
pH7.4),4°C5)% ;18 800 g,4°CES.L> 15 min, B
e B e, —80° CLR-ATREH . Western blot 225E .
R FEIK AR B PAS  2s3s P, ImA—$t (1:
300),4°Cit 2 Va4 NC JEEH Washing buffer ¥ 3
K, BIK 5 ming A ZHL(1:1 000) , % T2 4% 5))
2 h, [ ZH, FRBERE B NC ] Washing buffer
e 3K, AR S min, {4 AP buffer 10 ml + NBT
66 pl + BCIP 33 pl, B P& B, Was
FARGEK L R, A 88, FH Image ] G501 258
W2 IR BE A, I T2 2R,
123 HO-1 iE#alz

K HH HO-1 [ 1 21 28 A= iR 28 28 R — S Akl
(CO) P Jir B 388 2 0 AR s s 1 P v LT 38 A oo
S HO-1 36 M, BOG A g 0.2 ml, il
MIEEW 0.8 ml (2 mmol/L 6-WEMR i %M 02 U
O~ i 8 B S0 .20 wmol/L &AL IEBR I AT % |
2 mg KEUTFHIT 0.8 mmol/L NADPH) , B S 75
HIA NADPH J5 JF4G i, 37°CEDEN 1 h, SN
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FA5 1 ml 281k N A A AHZTE . 5 000 g 25 SNK ., P<0.05 N NZERASIFEXL,

L 20 min, SFEAPUAE, FEEIMENETT LA
464 nm F1 530 nm BRI E LT R A B, HO-1
TEPELARE h A mg A4 MBI ER [nmol/(mg-h) ]
TR, ADTME,F SR E T,
124 Az K47tk (TUNEL) #oml fis & B 2022
ey AT R

iz L IRIFR] A, S 7E S BRI T FEIR , 280028
PG FHAEBRER K 20 ml W I , 4k 2 HEA
4%Z R W FEL) 20 ml, HEHCE N, T 038 SURTZ:A5 2
mm JE TR A A 4% 22 5 W R 18 2, H
WK BB R ST 6 wm ELEY R, AT
TUNEL 38, iU A ml et TUNEL Al

Fl& RS IR AS 45 A A% A SR

Tk M BHPE A, BRE Tt A5k PR L 400
FEEE N HECET Hh B FEPE AR AU E ST S8
1.3 “%itFriE

FI A T TR LAYIE = ARt (3 = 5)
7N, KM SPSS13.0 A AT S T2 A 3 22 A (R Y
E #R B TR 2R 7 22 53 T (One-way ANOVA) 5

2 & R

2.1 BAKRHO-1 &FakikTk

S 5 HO-1 FRIMRES , £ B8] i 3Rk To 25 55
(P<0.05),C 4 N HAMES HO-1 /£ H/A 53 h
RUBA 340 (P < 0.01),H/1 )5 24 h # 5 HO-1 ZE 4
FIRIRFNWEE 3 d J5 R FRE,7 d 500E & i =
(P <001),N4H7F 12 h 24 h 3 d.7 d i HO-1 &
IR CHE (P <001, 1 % 1),

3h 6h 12h  24h 3d 7d
SH

—— "Y

CZ P—— *—-”““‘

B-actin \E—— — iy —
Bl 1 AR E S HO-1 Lk 4547

Figure 1  Representative Western blotting image of HO-1 a-

mong different groups at different time points

1 [VAAFFRESL HO-1 EERIE

Table 1 Expression of HO-1 protein in hippocampus among different groups at different time points after H/I

(x +s,n=28)
. HO-1/B-actin JKE{ELL
25
3h 6 h 12 h 24 h 3d 7d
S 0.15 = 0.03 0.16 + 0.05 0.14 = 0.03 0.15 + 0.03 0.15 = 0.05 0.14 + 0.04
N 24 0.32 + 0.04% 0.66 + 0.04% 0.84 + 0.074* 0.96 + 0.084* 0.73 + 0.082* 0.50 + 0.05%*
c# 0.28 + 0.04% 0.63 + 0.04% 0.76 + 0.08% 0.79 + 0.07% 0.56 + 0.074 0.41 + 0.05%

5 S, 4P < 0.01;5 C A HH, *P< 0.01,
22 AZMKFE HO-1FHMNTLER

S 41 4% B a] 45t HO-1 35 B2 5% (P >
0.05),C 1A N ZHA7 )i 5 HO-1 1G9 H/1J5 3 h
BB 340 (P < 0.01) ,H/1 J5 24 h ¥ HO-1 1%
RENEME 3 d IR R ,7 d LS4l (P =
0.168) ,N ZH7E 12 h 24 h 3 d iF & HO-1 1% P48
CHE(P<001,%2),
2.3 A&MiEL TUNEL &R

HBEESFME RN, C 4L F N 21 45 i) (8] 5

Vel DL AU Tt 2R R SR B B A K
éﬂiﬂ@é’nﬁéﬁ;&lzﬁﬁw}#,H@éﬁ/ﬂé\ﬂﬂéﬁl/@ﬁ/m
UL R T /MA 98 1 240 1 ] 1 G 9 9 s oz, e B
JEAAS ARG . TUNEL 7 S 2H 451} 8] o5 45 ]
Ty CAT XA WL T4, H/T J5 3 h C 4L
N 2450 Bz JZ PR 2 oo PR T 4R M A R B S 3 (P <
0.01),24 h kB mig 3 d FFER TR, 7 d B eE T
SZH(P<0.01),N IHTHHE 24 h .3 d.7 d iX 3 A
)5 3% C AW R (P < 001, 3 &1 2),

®2 HBAXREAES HO-1 & E
Table 2 Variation of HO-1 activity in hippocampus among different groups at different time points after H/I
[nmol/(mg+h),n = 8,% £ 5]
Bk 3h 6h 12 h 24 h 3d 74d
S 1.12+0.20 1.11 £ 0.18 1.13 £ 0.23 1.14 £ 0.18 1.16 £ 0.17 1.16 £ 0.18
Nl 1340174 1.69 + 0.174 2.24 + 0.20%" 2.68 +0.16%" 1.71 £ 0.15%* 1.34 £ 0.18
C#4 1.30=+0.074 1.45 £0.134 2.001 + 0.18% 2.44 + 0.18% 1.54 +0.17% 1.26 + 0.16

5 SHE, 2P < 0.01;5 CH K, “P< 001,
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Table 3 Comparison of the number of apoptotic cells among different groups in hippocamps
(A/HP,n =8,k +5)

25 3h 6h 12 h 24 h 3d 74d
SH 1.17 £ 1.17 1.00 + 0.89 1.17 + 0.75 1.00 + 0.89 0.83 + 0.98 1.00 = 0.89
NZH 4.67 £ 1.63° 11.67 +2.16 26.17 + 5.85%* 34.00 £ 3.74%" 11.50 + 2.43%+ 3.50 + 1.05%*

C#4 450+ 1.38 12.00 + 2.37% 27.67 £ 7.71% 45.67 +7.23% 24.17 + 2.93% 7.00 = 2.374

5 SHE, 2P < 0.01;5 C41HL#, *P < 001,

C#H

N#

C#H

N

7d

24 h 3d
El2 CAM N ARFELEED TUNEL T2 (x 400)

Figure 2 The TUNEL staining of hippocampus in Group N and Group C at different time points (x 400)
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2012 4F: 9 J1 UG  HIBD /K U 2T £ BN R -1 103K B Ak B T B 1223
3 W 58 S W WA &, i S AR T B, R

AR LRI B AR s J2— > 2 R A S
Sk g R, RS R 2, Ak
T2 WF 58 R B, FE ISR I 14 0 56 P 17 v
HO-1 fgfRirsh ez A E Y B Hifh, HO-1 &
ML RAAMFRE R — 0, WAk R 8 A
32 (HSP32), 5 SR oM g B4l B R
& ELR ML A B K FEY HO-1
A 27 2 A IR ER R WK B T (Fe?) Fil CO, R
SRR A ML 2 R VR R AR IR ET 2 e if5
SHS5 THUERNBREAR A K HO-1 fEfbimLr
A AT X U R % AR R . HO-1
VA B BB ] AR IR AR M Fe (VR B | Bl
1E Fe? -8 Ab R 1 ; MBSk FIHZL R REGS
ARTERA A B, Pk rig i A Ak co
FEY TR LA 1) [T, BB A% A 25 R AE 1 R35
AT 9 E B0 18 B 473 . A, CO i HAT Bl
A ISPV LA e A A P/ IMIEESE P T
FEM.

FEIEHE LT HO-1 7EfG R ARXER I S, (HA7E
AL RECIRAS T /N I 200 R B2 T M o 400 R
ik HO-1, 43 AR AE F BT Ko T 5y | Fe RS 285006 X,
BARSIIGAISY B, HO-1 JE KRR 1 #h 2T 0 48 Ak
N ARG R i, T HO-1 F63k BB
TOX AR SR 2P 2 3= P A I /N U Bt I/
PRI (H/D) 3 BRI 2] BE HO-1 35 T =7, Fiki
B A AL B (XO) 16 M 9 % (MDA) F1iG 4
(ROS) &5 FAI% , g b 2 n M 70820, W HO-1
Z 5 THUEST /R BT8RO N, 802 T ik
PRFREE , ZRMESEIR SRR IE A A AN [ A B IR 4
Bl i (T 2 LB HO- 1 IR PEFHABUIR LT £ 1Y
PN E BRI, RLZE X AR A 5]
FEPUER , DI S st P o A 6 B PR VR
A 0 45 SV 5 i ke i P 7 495 K R ) 21 41
HO-1 3& M AR LI & B, 7 4Bk il 1) sh P A 72
r T BT L PR R AL I, AR 2 9 T 4 4R HO-1
PR35 T 745 B[R] 3 i PR FRAL (P < 0.05),9F
TEFHE 24 h iRB e ARSCE R, H/L S 3 h f
My HO-1 ik 2T, T 24 h ik EI0E(E 3 d
AHEOD FE T d 5% S A B3, 5 a0 8 S T
SRR —5, AWFFE AL, H/ S A5 T HO-1
FIRFEH/T)GE 3 h BB 30,6 h 12 h.24 h %
RGN, F 24 h iKBEAE, 3 d AR 76 7 d

HI7EAS HIBD i8I H/I 5 HO-1 BFAk S5
TR W/ S TR B R ¥ A T BT
JE R TT G R ERALE . N 45 C 4 b4 HO-1
TEPERR IR 1 DR T T b, $RRTE
7% HIBD #5Irf H/I J5 HO-1 Rk s xipi & 258
R AER

it F GRS A A R 24 5 B0 TG R f E
POFERCn Bk =8 R RS B AT TIRYT
A ) L Aol o e st BP0, 1 A
I FH A 3 T A0 T3 7 R R R A J LR Aol o e i
I 5 BRI T TR 2H 5 %o BR AL AR L, PG ey G 2R
AN R BIUBR TR P i RTA 38 e 5 RIS A3 ok
SIS Az TR 1% ) 55 ik St o, P 3 AR AR R R
M2 TEME T 11 Bax mRNA AR, %t K Ui Bk
I P A R VR . N8 B T 30
PR FR B , AT RS2 B 2 LI L R E H 4
ARSI BRI A 48 1 T T B A R 2 R4 VE R AL
A« S 0 A A e L DI R HE I Ak L 3 A
WEVE s FRARNG 2 2 il P v 35300 s i SR Ak 45
I ER A A R AR BT o3 A A B o SR
XTHT H/T B P A s RV ekt 2ok A4 4 ik
WEIR AL AR I HEZ5 11 1 B-EP XXt 2 R 40
AU A TR 3 O o P A5 ) DN S A4 AL ) £
D JRAEA T H RN i 0] S 1) AHIFGE 45 AR
7N, AE H/LJG 3 h A FER 7K 6k HE ZH Fn4i 3% B T 20
15 CA1 XA YA T R BB AR 4 n ,24 h
KB E ST R, 7 d BT WL T4 £ T S
4 (P<0.01), ZHIEHRTIR 5 A4 K AL L
i B RIEAR —F (HFE 24 h 3d.7 d X 4
A (] o515 A R AR R ZH e e PR T ik L
GeiteEorir e S B B E S, UL KA A
BB TAE AT, AT RAREAR AR R H/L S #2800
PR WA, SERRAR R BN IS HO-1 2R
FH ik HO-1 77 12 h 24 h 3 d B [a] 5% C 41
3R, AT R 2 TR T A AR R B R R
C A%, UiBI9NIEER T el FiR HO-1 BH I
ik AEHE HO-1E PR, TG H/T R 152 2 000
SOV, DR AR T, R AERR AP E T (LY
HO-1 RNy i — DR
(&% k]
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