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[(FWE] Bl #F55 HO-1 ST EMERIZEG Doz shif T E A MR, ik K& 74 Mk RIE
TN ATCRENL Y 4 4, EREFRE (C4) . IEWESE + MAZEE (C+HH) . EWRTH D 4H) . AHT +
MmmEA O+HH). CHIERFEFR SR, C+H A IEH R IR ML IR0 o AL 5 2 AR 10
pwmol/L JFHIE# B55% 24 h. D WM& 1B . BEUR M. HE0HL. D+H AHMZITH 10 wmol/L I 5t % &b
B 24 h JE AT EE . BEUS M. EAANHE. ST AT A, MATES, HO-1-mRNA Fik, HO-1.
Mirol . Miro2 Al Milton R 131k, FHZITTMT IR, &5H  C+H P40 HO-1-mRNA il HO-1 £ikmF C A
(P<0.01), Mirol. Miro2 Fl Milion FE[IEIEET CH (P<0.01), MEITCIEERAMZICIT-RARMIGHF2
5 (P>0.05); D#MZIC HO-1-mRNA Fl HO-1 FikmF C 4 (P<0.01), Mirol. Miro2 1 Milton 2 1% T C
H (P<00D), WEILAWEEMJT CH (P<00D), WEITHTEE T CH (P<0.0D); D+HHAMWEIT
HO-1-mRNA fl HO-1 FiA&F D4 (P<0.01), Mirol. Miro2 fil Milton AT D4 (P<0.01), #LILHIE
EETDH (P<001), FIATHAT-RMLT DA (P<001). &5 HO-1 BIINH Tl £ T4 b Az shiR 1 & 1A
Mirol, Miro2 Al Milton HIZE35, IHlRZITHIMT.
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Effects of Hemeoxygenase-1 on Oxygen-Glucose Deprived
Hippocampus Neuron Mitochondrial Movement Protein
Expression

SHAO Jian —lin, PENG Pei — hua, ZHOU Yin - yan, HENG Xin — hua
(Dept. of Anesthesiology, The 1st Affiliated Hospital of Kunming Medical University,
Kunming Yunnan 650032, China)

[ Abstract] Objective To investigate the effects of hemeoxygenase—1 (HO-1) on mitochondrial movement
protein expression in primary cultured rat hippocampus neurons after oxygen glucose deprivation. Methods
Primary rat hippocumpus neurons cultrured for 7 days were dividend into four groups. Experimental group cells were
respectively carried out 10 wmol/L. Heme precondition (group C+H) , OGD (group D) , 10 wmol/L. Heme
precondition + OGD (group D+H) , Control cells were cultured normally (group C). Compound remained present
throughout the duration of the experiment until analysis 24 h later. Neuron viability and apoptosis were weasured.The
expression of HO-1, Mirol, Miro2, Milton protein and HO—1-mRNA were detected. Results The protein and
mRNA expression levels of HO-1 in group C+H were higher than group C (P<0.01) , the protein expression levels
of Mirol, Miro2 and Milton were higher than group C (P <0.01). The neuron viability and apoptosis had no
significant difference between group C+H and group C (P >0.05). The protein and mRNA expression levels of
HO-1 in group D were higher than group C (P<0.01) , the protein expression levels of Mirol, Miro2 and Milton
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were higher than group C (P<0.01) , the neuron viability rate was lower and neuron apoptosis rate was higher than

group C (P<0.01). The protein and mRNA expression levels of HO-1 in group D+H were higher than group D

(P<0.01) , the protein expression levels of Mirol, Miro2 and Milton were higher than group D (P< 0.01) , the

neuron viability rate was higher and neuron apoptosis rate was lower than group D (P<0.01). Conclusion HO-1

can inhibit the apoptosis of hippocampus neurons induced by oxygen glucose deprivation through increasing mito—

chondrial movement proteins expression.
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1.1 KLz

A (A 48 h ) Wistar KL, HEME
2EBE LI B R R L.
1.2 FENESERIAF

HERA CELL 150 % CO, ¥55#46 (GmbH A+,
fEE) , BEA (Biotech, JE[E) , HpEAL (4.5
¢/l) DMEM 5527 (Hylone, E[E), JobE. &
DMEM #& (Hylone, 3E[), PCR #"3#{¥ (Biometra
vH], fEE), RT-PCR & (TaKaRa 2AH], H
A), Tunnel 57 & . BUFIEY SABC H i 41 £k iat 71
& . NSE itk (@AY TRARAFRD ,
HO-1. Mirol. Miro2. Milton L4 ( Calbiochem,
Hi[E), Heme (Sigma, E[FH).
1.3 BDMATERLES

FESCHRW IR T Ty 2o B 9% R A 4
MR, 7E R e R A A i C S c SO B
o R R R, FHEE AWK A M O & 1 x
10%mL, SRJG 43 BIHERN T Hilse s 2 R iR Ak LAY
6 fL (2 mL/ L) F196 fL (100 pl/ fL) KiFEHR
W, HA 37 °C. 5% CO, F1 95 %23 S B 3548 v
Big®, 24 h e #edsaim, DURAER DR SR
2K, Bk, SR 4 RIMARTREIH (&
WEPE 10 pumol/L) 41l e Jo A B pry i 8 A 4. 8%

77 d.
1.4 MHETHEE, REFTENHE. EFREC
B AR 7 d Wit Thph T, W B RIS

TOW- Ry 3 3, MR SEEER R,
ANF I 5% CO,. 95% N, i HI T . LR
DMEM & . W35t & T a2 48, Do
min Y Y 5 0] Gk 481G R AR NGB A 5% CO,. 95%
N,, 45 min J5 5 E5 3RO 46 [l 08 () 55 2205 i
BT 37 °C. 5 %K) CO, Al 95 %73 BB FR A0 B 97
24 h.
1.5 KEHARLE

IEHESRA (Cdl) . BRI + M EH
(C+H 4l) . EMRIZE (D 4l) . SEERZF + 1
R (D+H4L). C AR IEFEEFRIEEE SR, C+H
ZHAEE 1G5 W e 22 B SR W A I 2R
LR PE R 10 wmol/L J5# IEH K557 24 h; D 414
JCHEAT IO . SR RN . AR D+H AL
2270 10 pmol/L Il FHZRALFE 24 h JEHEF THoE . Bk
AU ENE. AR
1.6 WERTHELTE

K RE 4 Ak SABC . BEHLEUS R 7 d Ay 4f
290, M 4%Z R ZREE 30 min, 30%H,0,
FREA, WEEPUREE, TN 1:100 FBEA—
Pt, 37 °C1h, FMAEMRMETIT MEITRRYE
i AL, NSE) , i finialif SABC, DAB &,
BARRE Y, Wik, &, Bh. BFAEXTIEA PBS
WA —PL. Olympus BIEBEINES, MUk Yo s
BRI A2 T, B T REALITEL 8 AN
HPAHM, 18 NSE BHYEGHM E .
1.7 #WMETFEERNNE

YHHLAFIE 300 R A2 MTT . 96 fLI% 5+
Mt 3% 7 d B Rl 2 o AL RO A Y A S R
(MTT) 10 pL (R 0.5 mg/ml) , 37 C, 5%
CO, IEFEAA ARSI SR 4 h, SRJE L 2 EB s
W, LA 100 WL —H S (DMSO) ,
TEFER EFESN 10 min, W @RS 5 2R
TEBEAR RO I E B4 L% (0D) {H,
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WP KA 560 nm, ZH PN 630 nm. FEARIEA
TN 28 L R IR. A AR

stk o0 = RO

1.8 #HZITAT RN

KRR AR TR B (TdD) A 50
dUTP Bt O R 545iC (TUNEL)  EsEfraeml.
LIRUNT : B A RS AIE, & 4%%
R E 30 min 5, A 3% H0, 42 10
min, il TBS 1:200 #r#E5 B¢ Proteinase K 37 CiH4L
10 min, R J5 F TAT 2% o W&, B0 A TdT/
DIG-d-UTP YA , W, Ay R
PR, DAB Y {n . B X BE AE A TdT/
DIG-d-UTP Y& & B TdT S v . BisE
RSN MIAZ H A R / At 0 R A FH P41 i
BRA T2, 1HE0 25 N AHSRLE I T oo iy
HESR. BE 3R
1.9 RT-PCR #&ill HO-1-mRNA B Ri%

)5 i Trizol F$ AN IG IR0 S #1280 RNA,
HO-1-mRNA £ kKDL B — actin N XFHR, 35
552 BR TaKaRa /A A1 S UL B HE1T, cDNA
1) PCR 514 il i A= W H AR A PR w6 AR
HO-1 5149 k/N A 441bp, EUiF51H): 5'-ACA GAA
GAG GCT AAG ACC G=3"; Fii5#: 5'-CAG GC-
A TCT CCT TCC ATT-3'. B —actin 5| ¥ K /h
690bp, FF514): 5'-CAC CCT GTG CTG CTC ACC
GAG GCC-3'; FUiF514: 5'-CCA CAC AGA TGA
CTT GCG CTC AGG-3".  FAMEXTRE A A FEA 32
17 PCR, AIngIPynssit. § 38 =Yg B
HIUK, ZRAMT T RRIR, 7EEURO T RS LA 7%
i, H HO-1 BHY G WS B - actin
FERY 1 W )25 B LU R HO-1 By BE R R K
1.10 Mirol, Miro2, Milton 1 HO-1 E B &

peay sl il

JHl Western blot 1:, P Z:H° GAPDH. K 100
pg SRR EATHLIK, KR AR NC KL,
AR ERE A 2 h, BRSSP wR A r—
¥t (P KB Mirol . Miro2. Milton F1 HO-1 #A7g
BEBUiR, 43513 1:200, 1:200, 1:250 =% 1:500 F
B =W E 2 h, MBS PR R AR
FALYIEEFRIC AP TP (1:3 000) == JEEHA 1
h, BEEEA. Metamorph/BX41 FEUZ 4r#r R 58 4%

x 100%

ZAEEIROEE (A) A A, &k
B 2 11 7 1 FH I 2% 4 W' B (B3 LA 2%t ) ThT FR
5 F—FEAR) GAPDH 4545 iU OG BE (B3R L) 4571 1Y)
Tl AR HUAE .
1.11 SR

SPSS Gtk ft, EHa I + brufEZE (X £59)
Fon, ZHNMERAHRHEE T Z 00, B gk
5, P<0.05 NESASIFE L.

2 R

2.1 METLHE

AR 7 d Wi Sy 2 T AR 2 T e S M ) e Pt
LB TR IR ST, AT b7 EL IR 3] 90%.
2.2 #£25T HO-1-mRNA #1 HO-1 E QKL

C+H 4 #14: 5C HO-1-mRNA Fl HO-1 ik 5
F 4l (P<0.01); D 4MZIC HO-1-mRNA Al
HO-1 k@ T C4H (P<0.01); D+H %4 T
HO-1-mRNA 1 HO-1 £ & T D4 (P<0.01),
W1
2.3 Mirol, Miro2 #1 Milton & BHHIZ

C+H ZH #1249 Mirol . Miro2 F1 Milton [t C 41
& (P<0.01); D% Mirol. Miro2. Milton & T C
¢l (P<0.01); D+H 4 #ZIC Mirol . Miro2, Mil-
ton HTF DA (P<0.01), W2
2.4 WMETHFARRMFTEOZL

C+H Mo Em B MMAT R C 41Tt
Giitr2zR (P>0.05); 5 C A D A&
FEIGERRER . AT RIS (P<0.01); 5 D A4
D+H M A ICAAIE R T m . T RBEM (P<
0.01), W 3.

x1 FHAMWEZIT HO-1-mRNA 1 HO-1 EALLK
(X+s)
Tab. 1 The comparision of HO-1-mRNA and HO-1

protein among different groups (X +5)

5l HO-1-mRNA HO-1
CH 0.10 +0.01 0.12 +0.01
C+H #H 1.68 £0.15 1.71+0.17"
D4 0.24 +0.02" 0.23 +0.02"
D+H 4 2.03 £0.1944 1.99 +0.1744

5 CHE, "P<0.05; 5DALEL, 44P<0.01.
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%2 HAMWEZIT Mirol, Miro2 1 Milton AJtb%
(X=+s)
Tab. 2 The comparision of Mirol,Miro2 and Milton

protein among different groups (X +5)

H 5 Mirol Miro2 Milton

C4 0.10 = 0.01 0.10 = 0.01 0.11 +£0.01
C+H4 077+0.07" 0.81 £0.06™ 0.72 £ 0.06™
D4 0.67 £ 0.05" 0.70 £ 0.07" 0.65 £ 0.05"
D+HZ 1.33+0.124% 1.37£0.1344 1.29 £ 0.1244

5 CHE, *P<0.01; 5 D4HLE, 44P<0.01.

*3 FHEHETHEREMATEMOLE Xxs5)
Tab. 3 The comparision of neuron viability and apop-

tosis among different groups (X +S)

M MR (%) MEITHTE (%)
C#H 96 + 8 3+1
C+HZH 97 +6 2+1

D24 45 + 4™ 777
D+HZH 86 + 744 30 £ 244

5 CcHE:, “P<0.01; 5 D4ILE, 44 P<0.01.
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P2 TC P ZORLIR IR o0 A, LA SRR IE 3 1 41 i
Thag. A, BHAZATE BT 45 X SE BRI 5
ZICLMLIRRE S AN A ) B ol SRRz
SiEr gy (SER) 7, ZEANEER SRR
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RLEAN L b 5 SRR R AL, DA e BR A5 4.
TR B 2R X AR, IR AT R Y4
LA S e AT A 7 T [ 3 B A S L, R
BA T — 2233 Y] A LR AR SRR (A SRl 28
H i o5 % M Miro & 1 (Mirol F1 Miro2) Fl
Milton 25 F1RERE Y SRR IZ 8l , (EXTLR Kz
SR E S AL A e AT S HAb A e

A3 TR B i AR B .

HO-1 /& HETE AN e 2 52 75 3 1. $27m
HO-1 2 M1 41 X Bt S0 Ab 7 38 s I 1) i 222 4 o
g7, BFRAR/R HO AIREA 5 S mERY. 0fh
WFFE R HO-1 I RES S ALAhIL R J R (1 R 18,

SEgGH R BN b 2R BBV S A4S0 HO-1 1Y
Fik, HO-1-mRNA #l HO-1 & BER . B
#F HO-1 [ A I, LRk shEEA
Mirol . Miro2 F1 Milton AZe k3,  [H] Ak 420 3]
TR ATTAETG RGN . P TORREL. BFR AR
B HO-1 fE % 52 mi 1 28 e £k ka2 sh IR 15 8 1
Mirol . Miro2 FI Milton [3R3K, $2&/5 HO-1 Xf#fi 8
LR E R S S LR IR Z ST EAREE
x.

2 FRTR, HSMZI0 HO-1 IIZSE, FiFa
2L KL GZ BT B 1 Mirol . Miro2 Fi1 Milton
Bk, P T Mg oC. (HHEYLEA FE— A0
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