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[ Abstract JObjective ; To observe the dynamic change of heme oxygenase—~1(HO-1) and heme oxygenase—2 (HO-2) in the livers of
the rais with cerebral hypoperfusio‘n,and to explore their significance. Methods ; Sixty 4—month—aged male SD rats, weighing 250 to
300 g,were enrolled and divided into model ‘groups and sham group. Model groups were performed by permanent bilateral common
carotid arteries occlusion (2 vessel occlusion,2V0) and randomly divided into 5 groups(1,7,14,21,28 d after 2VQ). The expres—
sions of HO-1 and HO-2 at mRNA and protein levels were detected by RT-PCR and Western blot. HO activities were evaluated by
ultraviolet specrophotometer. Results : RT-PCR and Western blot results showed that the expression of HO-1 mRNA and protein were
increased in the livers on 1 d after 2VO, and reached a peak on 7 d after 2VO(P=0.000, P=0.000) ,accompanied by enhancement of
HO activity(P=0.000). Nevertheless, RT-PCR and Western blot showed that the expression of HO-2 didn’t change with time gradient
(P=0.604,P=0.329). Conclusion:The activity of heme oxyge—
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nase and HO—-1 mRNA and protein are increased in the livers
of the rats with chronic cerebral hypoperfusion,but the expres—
sion of HO-2 at mRNA and protein level is not statistically
changed , suggesting that HO -1 may play a protective role

against liver injury induced by chronic cerebral hypoperfusion.
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M4T % fin4E B8 (heme oxygenase, HO) ZR 4t BEXT
SALRAESI DAL, REAE AL I £T 28 AE R — LAk
ZH B TGRS, EEEIUES BERR
R R IRARSEEREHEFERBLE, X
WA RS T HEE~Y RO R, [,
T EE T BRI EE I =MEE T, A5 E
A—RBEERNHEER,COANRERRA
B AR RS, MaRmMEBmRETSE
2 Fh EE A E TEF, HO-1 M HO-21, HO-1 2—Ff
BN, SR EMAME FES, LRSS
2140 LR 4578 6 PRI R, 451 ol 41 38 K oAt
WAALE Y7, FIET, HO-1 Ay B —F#UR T
EA, FTEFETEEFFES, MKk, H0-2 &2—
MAHLEE, FEERE T RBMELS , HEE
HRE T FERES MAEMERHEERERS,

WEEHINN HO-1 VR RETIR M IT
HHE PR T BLEALRMERCY, Hyun!'2H Aztatzi-
Santillan™&ERH T HO-1 FEfRSk i FEERIEA,
SR HO-2 FENUAARIR A5 G 1 B i f B 3R BARYE
#, idE+ESER FiELEEMRTNaEm
A BS R G A ARSI AE M B JLF A
5% 2= R AR 70 18 1 Aot ML ARG T VR A W AP A o
ML EMEBRLEF T, A, AR
BRI REEAERESTIRFEP MR m
SRR IF) T i 23 A 1 L B FE AR S5 R IR B T
R HO-1 HO-2 Flf 4T F AN EBHE A 3h A2k
TS '

1 BRI E

1.1 M#

42 HRAEmEYE SD KR, 4 A i, R & 250~300 g, FT
BBz ERER KSR IERZERS
FIATT, 6-BEER G EINE 0 R RU4SEE T (NADPH) . &AL IES
AT RN 6-BEFR ) 2 I B8 B £ B Sigma 2 7] ; Brizol
W B BioFlux, Osaka,Japan; PCR &7 & B Promega,
Madison, WI,USA; & EI RSB AR QRN E AR &WH
BEREPB AT R RPUR HO-1 1 HO-2 BF[EDL
= IR B EFREYEARFRAF,

12 Fik

12,1 ZHPER R IR RN BT (Sham)4H (n=
TFIERA  F 3.5%FKA REEBEEHNREEAR (1 mIY
100 g), BFARL A H TSP , MRA
RN Sk ABSEIAR, i H RS, FSERA

KEFENLT R 5 41, BIRSE 1 d H(n=7),RIF 7 d #H(n=T7),
RIG 14 dEH(n=7),RE 21 d H(n=7), KRG 28 d A (n=7),
FE ST REE WA T EEMKMEY, BBK 24~
25 C,BEN 40%~70%,12 h 8,12 h BEE, SRERK KR
FER [ e [ B 7 S AL BE
122 FF4E4H HO-1 1 HO-2 mRNA x4k AR
AR BEALSE R UG , RS B K BUFIE AR, AR A
B RNA AR BUR RNA 5, REE & A cDNA F—4%,
FRUHMEAR , 43 8% HO-1 Fil HO-2 #4F PCR 31 , beta—
actin NS, BI¥FF]% . HO-1 L#f,5’ -TGGCCCACG
CATATACCCGCTA -3’ ;HO-1 T #¥,5’ -TGGGATTTTCCTC -
GGGGCGTCT-3’ ;HO-2 L #%,5’ -TAGCACCTCTGCCTGCC -
AGCAT-3";HO-2 Fi#¢,5’-~ACAAAACCTGGGTGTGGGCAGC-
3’;B-actin #%,5'~AAGATCCTGACCGAGCGTGGCT-3" ; B-
actin FI#%,5'~ACGCAGCTCAGTAACAGTCCGC-3’ ,PCR F It
KER 25 mLONEK 8.5 mL, b T34 1 mL,Taq
Mix12.5,cDNA 2 mL),3t 35 MEHF (94 C.30 5,60 °C.30 s,
72 °C.45 5),4 CIRTF, 2%3RAEHEEE B B Ik Kl PCR =47
DNA,1 000 bp DNA Ladder fE4+F B#7#E, Bio—rad BT
Z4i%t PCR I i#47 € B 17 (Bio-Rad , Hercules, CA , US—
A), HO-1F1 HO-2 mRNA Fik/KFH HO-1 ¥ HO-2 #
B-actin P HLIKH G BE Y LU
123 FFE4% HO-1 A1 HO-2 BERATL  BUHRA
FRTER TR BB I AR L SRV, 7K - U 30 min,
RIFTF 4 °C,12 000 g .0 10 min, 538 _EFR, BAREHN
i 78 R F Bradford %, BFLIMA 40 pg A #4T SDS-
PAGE MLk, EHBIKHEB IS BENEARFTHEMR
AR E B E IR 2 h; % 1:500 2510 A St R
HO-1,HO-2 ¥tk ,4 CHE R VeI ; # 1:1 000 INAEHT
Gk, FREE 2 h; L REEF RN 2 min, RIEHARN
BRI 2 254 K BEAE, L HO-1 B HO-2 JKEE{E 5 beta—
actin JKEEA HERREAREKT,
124 FFALRP ML EMEBEERN S80I
VAT, BRI 3 FE R AT IR 48 i (M 0.01 mol/L,
SRR P LRI 0.01 mol/L, Z M Z 8
0.000 1 mol/L, pH 7.4),4 CAIH ;4 CHEFALEE 30 ;4 C,
12 000 g B> 10 min; B _E# 0.2 mL, I K AIIR &K 0.8 mL
(6-BE R 2 2 mmol/L, 6-BEFRE RIME L S BF 3.33 nkat, &
L IER ML & 20 mmol/L, K AFHE 2 mg, NADPH 0.8
mmol/L) , BHE S R FEIN A NADPH J& F 53, 37 CREYER
BE 1 h, BB EAG 1 mL KR 1E R HMEARAEOE,
7 500 r/min B> 20 min, 3 EFYIME, K 464~530 nm b
&, EAHTAZ (B RE RS 40/(mmol - L-cm)
13 Gt ENH

SR SPSS 18.0 #ATSEH2£ 5347, BT BEEH LA B E =45
WEFN, ZHR LR A REE T 2007, HIEBH &
RH LSD—+ W3, mﬁmﬁ a=0.05,
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2.1 A4 % HO-1 #= HO-2 mRNA £ i& Tk

TESPENN M A B G, 1 Sham HAH ., FFHLS Y
HO-1 mRNA Fik7EAR S AR AT E s A, HEH 7 R
X3 BH B R (P=0.000) , PHFEE il ML IR AN A RZIEIRE,
HO-1 mRNA HIFERTEARG 14.21.28 d SURETHEAL, {BRAM
BFEAREML, EARSS 14 d 1 21 d A, HO-1 mRNA F3# /M
38 G it L (P=0.000,P=0.000), #R1, T L+ HO-2
mRNA B REERE AR RS EULGEIT%E XL (P=
0.604)(F L I 1),

#1 &4 HO-1 # HO-2 #1 mRNA RiXkKE(n=7)
Tab.t Expressions of HO-1 and HO-2 in each group(n=7)

#5 HO-1 HO-2
Sham#f 0.182 £ 0.013 0.527 £ 0.004
1d4 0.189 + 0.038° 0.524 £ 0.005°
744 0.580 + 0.035° 0.529 £ 0.002
1444 0.300 + 0.039* 0.531 £ 0.002°
21d# 0.250 + 0.033* 0.529 +0.002°
28d4H 0.190 + 0.040° 0.527 £ 0.004*
F 12 018.803 0.732
P1E 0.000 0.604

H:1d,RE1d;7d:RSE 7d;144d: R/ 14d;21 d:RJG 21 d;28 d:
ARJ5 28 d;a: 5 Sham 4 L, P<0.01;b: 5 Sham 5 Hr%, P>0.05

M  Sham 1d 7d 14d 21d 28d

580 bp B-actin
226 bp HO-1
580 bp B-actin
385 bp HO-2

M Ratio of HO-1/B-actin
£ Ratio of HO-2/B-actin
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HO-1#1 HO-2 mRNA Zi54% OD {8
o

Sham#l 1d#H 7d%4 14d4H 2144 28d4

1d:ARE 1d;7d:RE 7d;14d: RJF 14 d;21 d: R)5 21 d;28 d:
AJG 28d; a: 5 Sham AL, P<0.01

B1 FEL% HO-1 1 HO-2 mRNA Rix3E{
Fig.1 Expression of HO-1 and HO-2 at mRNA level in the liver
tissues of the rats

22 ALK P HO-1 2 HO-2 Z G RE T

Western blot ¥l & 3 , 5 Sham ZH A8 bb , o o W EVE AR
RF AR S HO-1 BARBHMN, HEREE 7 Xk
B % (P=0.000), [FHE, 7RG 14.21.28 d BF ,HO-1 B
HRBUARGE 7 XK, /B5 Sham HARK, SR, 75
G iT¥& L (P=0.000,P=0.000, P=0.000) , M T HO-1,5
Sham 48, HO-2 M7 M RB M M AR HRAE T
THEH 8 L (P=0.329) (% 2,8 2),

+£2 £4HHO-1 1 HO-2 EARIAKFE(n=7)
Tab.2 Expressions of HO-1 and HO-2 in each group(n=7)

A5 HO-1 HO-2
Sham#H 0.110 + 0.003 . 0.520+0.031
1d4 0.130 + 0.003* 0.519 £ 0.022"
7448 0.310 + 0.003* 0.518 £ 0.013"
14d4H 0.280 + 0.004* 0.519 + 0.021°
2144 0.275 +0.004* 0.520 £ 0.017
28 d 4 0.270 + 0.004* 0.520+ 0.016"
F{& 4098.536 1.199
P 0.000 0.329

E:1d, RE1d;7diRIE 7d;14d: 88 14d;21 d: RJS 21 d;28 d:
ARJF 28 d;a: 5 Sham 4 3K, P<0.01;b: 5 Sham 4 5, P>0.05

Sham 1d 7d 14d 21d 28d

43kD | j B-actin
35kD HO-2
3LTKD o HO-1

8 Ratio of HO-1/B-actin
~ Ratio of HO-2/B-actin
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Sham#l 1d#H 7d4 14d4 21d4 2844
1d:RE 1d57d:RE 7d;14d: RJF 14 d;21 d: RJF 21 d;
28 d: RJF 28 d;a: 5 Sham ZHHiEL, P <0.01
2 HFrELHR HO-1 fa HO-2 EARIATH
Fig.2 Expression of HO-1 and HO-2 at protein level in the liver

HO-171 HO-2 8B A1F s HI%T OD fi

tissues of the rats
2.3 R P dedr F o EEE MG
L R4 T I AR R T, 2L R R v
SAFEMRAIE N, A Sham EATH , 2T F AN E BT HAEAR
J5 1 dEHNEIA G2 B L (P=0.000) , HHERAREE 7 X
(P=0.000), RIGHEARSE 14.21.28 d ZHEFIEAE (P=0.000, P=
0.000,P=0.000) , 14T 2 INEEGE HE AR AR LA 5 HO-
1 mRNA MIE HARA TR~ (E 3,E 3),
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3 FAMIRMEEFERN(R=7)
Tab.3 Activity of HO in the liver tissues of the rats
in each group(n=7)

“H5 HOTE %
Sham#i 273.714 £ 1.799
1d4 2212.714 + 2,563
744 2584.857 £2.410°
14d4 2355.143 £ 2.795"
21d 4 2111.571 £2.878 -
28d 4 991.714 + 1.976*
FE 981 588.722
P : 0.000

W 1d, RE 1d;7d: RS 7d;14d: K5 14 d;21 d: RS 21 d;28d:
ARJE 28 d;a: 5 Sham A &, P<0.01

ML B EB A e RS (/i i
ZE B HLPEL R A R pmol)

Sham#l 1d4 7d4 14d4 2144 28d4

a: 5 Sham L, P<0.05

3 FEfhnIRmEmEEnRa
Fig.3 Activity of HO in the liver tissues of the rats
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fERMARMEBREFH 2 HEENET

¥ ,HO-1 Al HO-2 ZE LA WA AR HEEEEN
e, P& eI ML B A W —E AR . ek
BETMESE, HO-1 AN B—F#RkRER,
R A E FAIHAS , ARG R HAR
AEREFUE, Motterlini &™& 3 HO-1 BB K
EFTiESEE, H HO-1 mRNA 75/~ E (R EHFE
H B S TRl B ) B R R 23 I, FEAEREE ML R A
FHE AR, 75— R E R, HO-1 Byt Rk
REAS CR 4 FF A S 32 B i FEEE VR 6 , FLORIP LA
i a8 E A B F AR RE B F R AR AL, a0
TNF-a,iNOS ,COX-2%, A5, = BHA8 14 i i 3
EER R KA S HO-1 mRNA MIEHKER
AT ANAY , X R AT BEULAH T HO-1 ZEFAEA

LRGP EERPER, ABNE WH¥EXR
BUAE K BRUA/IN B A B A ik T B i G & B 7
B L HO-1 Rkt , His S 28 M ALH|
AT RERE LT Nif2 3% 509, ABFTIESE KR 18
P4 B I A v S 5 R AR 48 HO-1 mRNA F1
BEREMEM, JHAENERN , —MEENRG
S EEEENS —HBENRE RIS TFKF
MIAELL

MR ,HO-2 R—FhALBIRE, BRHES, £
BEEEFIEANREERBNLRGER, R,
Han F®R I HO-2 7L A TRERET &F
wHEn, Y, A%HE 5 H HO-2 KA 45N
Bz 40 B B BETE 00, 38 AR K i A S RE B REPT, DA R BR
ARLRBIARAZ B E PR BEE . Turkseven PR PIMLE
TN B IE ME7E B HO-2 siRNA J5 &k, B I
5F CoPP/E &R, T 25 —E235 4l Bains I
EREMERS T A ZMERENES HO-1 1
FABHETR, Chen Al Regan™HESE T 7E A H 1M
BRI ML B INE R IEEESE S R m g, 5
8 RFEZEHL  HEAMHE S HO-1 ERE—,
ZEASLE H  HO-2 mRNA F17E E R AEIB R
M FRMEER R P TSR 8 X, M LT
EMEBERERE 7T I MERE, TS
HO-1 mRNAME B3 —3,

ABFFR R . ML R INEEFEEF HO-1 mRNA
FIZE 22 35 3 78 18 1 i 1t 58 8 3 R R A O
0, T HO-2 mRNA fZE AWM F AR TG T2
B, XATEEDEE T HO-1 8 g b if 41 6 hn 48 B
TE VR BB G R 47 A 5 3% 18 P4 At i TRV 1 R B AR
5., BUF HO-1 AT LAVE MBI | 2 A FF o BB R As
MR LR, (H R EIE A R — BT
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