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[(FE] B IF5EIMNEE—% ik (CO) XTsi - IR Big SSRGS 0 TR m, PRIk
fRyskms. Jiik 24 B Wister REBEHL N4 (n=6): WFHEZE (1 40) . b - FEa (M4) . Wb
M- FRRETE + M co 4l (M4) . Aisleain —FETE + Mk EE codd (IVAL). SR I VO I 4 BELIBT )y 25 il VB K Bl 4
PR — PR AR, T A TIFEAR, TRV 2 e P 350 B BT 30 min JERE -0 44 CO 20 mL/kg 5% 40
ml/kg, T 2N I 2008 s A 25 B A= R K. Il 20 min TR 6 h J5ALE R REUG S, #6 K Bl B4 4
H,S. NO il CO By&A1 CBS, HO A1 iNOS BiEEEAE L, DL CBS—-mRNA | iNOS—-mRNA Al HO-1-mRNA #ik7K
g TAS TAHMEKRRED P HS, NO Fl CO BE T, CBS. HO F1 iNOS fiff i ¥4 1 fi ,
CBS-mRNA, iNOS-mRNA Al HO-1-mRNA A E (P<0.05 8 P<0.01); M5 I 40 koK BUA T HS Al
CO M3, NO P FES, CBS BEIEHERIN, iINOS A1 HO BTG PERE(R, CBS-mRNA FiXHM, iNOS-mRNA
F HO-1-mRNA FiEFEIE (P<0.05 5% P<0.01); V415 I 4140 Ee K U S HoS Al CO Y 81 &, NO 1Y
PR, CBS MEHEFEIG N, INOS H1 HO BHE PERRAE, CBS-mRNA k00, iNOS-mRNA Fl HO-1-mRNA 5
FEAL (P<0.05 5K P<0.01). &5 HMEME CO RESSIAE Fhkbium - F# i F K RBUE ™) CBS-mRNA 335, BUS
CBS, 1Pl iNOS—-mRNA 1 HO-1-mRNA AyZik, Il iNOS Al HO, SF HO-1/CO, CBS/H,S il iNOS/NO R 45/
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[ Abstract] Objective  To investigate the effect of exogenous carbon monoxide on gaseous signaling
molecules in hippocampus of rats with cerebral ischemia—reperfusion injury, and find brain protection methods.

Methods 24 Wister male rats aged 3 ~ 4 months were randomly even divided into 4 groups:  (I) control group,
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(I1) ischemia—reperfusion group, (III) ischemia-reperfusion+20 mL/kg CO group, ischemia — reperfusion +
40 mL/kg CO (IV) group. Global cerebral ischemia—reperfusion model was established by 4—vessel occlusion.
Rats in group I was carried out sham operation. Rats in Group III and Group IV were respectively intraperitoneally
injected 20 mL/kg CO or 40 ml/kg CO before 30 min of clasping bilateral carotid artery. Rats in groupl and group
IT were injected equation of saline. The carotid clasps were removed after 20 min of 4-vessle occlusion and rats
were killed after 6h of reperfusion. The concentration of H,S, NO and CO, the activity of CBS, HO and iNOS,
as well as the expression levels of CBS—-mRNA, iNOS-mRNA and HO-1-mRNA in hippocampus of rats were
measured. Results The concentration of H,S, NO and CO was increased, the activity of CBS, HO and iNOS
was increased, CBS—-mRNA, iNOS-mRNA and HO-1-mRNA expression was increased in group Il as compared
with group I (P< 0.05 or P<0.01). The concentration of H,S and CO was increased, but NO was decreased,
the activity of CBS was increased, iNOS and HO was decreased, iNOS—-mRNA and HO-1-mRNA expression was
decreased but CBS—-mRNA was increased in group III as compared with group II (P <0.05 or P <0.01). The
concentration of H,S and CO were significantly increased, but NO were significantly decreased, the activity of
CBS was increased, iNOS and HO was decreased, iNOS—-mRNA and HO-1-mRNA expression was decreased
but CBS-mRNA was increased in group III as compared with group II (P <0.05 or P<0.01). Conclusions
Exogenous CO can induce CBS-mRNA expression and inhibit HO-1-mRNA and iNOS-mRNA expression,
activiate CBS and inhibit HO and iNOS during global cerebral ischemia-reperfusion in rats. CO can affect
HO-1/CO, CBS/ H,S and iNOS/NO systems during global cerebral ischemia—reperfusion in rats.

[ Key words] Exogenous; CO; Gaseous signaling molecule; Ischemia—reperfusion; Hippocampus

SIRAE ST HA T 12 52 44 0 A RN 5 2
YERL. BFEUEM AL 5205 HS. NO #l CO =
5T Wi e B A B AR (i R A
(ERea e U E 1 TP R R R i N L I - S R D
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Biometra PCR ¥ 34{%  (ff[F) . Kodak 2D %Efit
WA RS (FEE) . UV 1201 L4860
(HA) . RT-PCR if5f & (TaKaRa A4=¥7 TF245 B
ZNA]) . B RNA f#2iR5 & (Trizol Reagent, Gib
Co) . fRIRE.CoHL (SORVALL SUPER T21) . 7228
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O(EWETHMET) . HFKRKFE (Denver
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K.
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J&E Z 22 K HbO, W i 22 25 0 2 (1 AN 1
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HO-1-mRNA &l

64 456 x 100 x X

O FH Trizol 12 K R 4140 RNA, A%
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o AR & UL B T, cDNA [ PCR 5191 I
TR R YT ARARA A G CBS IR/ R
408 bp, FiiF51#): 5'-ACC AGA CGG AGC AAA
CAG-3'; Fi#5I#: 5-AGG TGA CAG TGG GCA
ACA-3'. iNOS 5| ¥ K/NH 418 bp, L5149 :
5'-CTA CCT ACCTGG GGA ACA CCT GGG G-3';
TG : 5'-GGA GGA GCT GAT GGA GTA GTA
GCG G-3'. HO-1 51¥K/NH 441 bp, iS4
5'-ACA GAA GAG GCT AAG ACC G-3'; T i3l
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Y. 5'-CAG GCA TCT CCT TCC ATT-3'. B - actin
S KN 690 bp, EHiEG1¥): 5'-CAC CCT GTG
CTG CTC ACC GAG GCC-3'; FiF514¥: 5'-CCA
CAC AGA TGA CTT GCG CTC AGG=3". BH %} i
FARFEARH AT PCR, RIS |9y Ffstk. b bl
PR NREEC K, EAMT T G, FEERIUR
Mr &4 FillA s B, H CBS | iNOS il HO-1
FERY G EE S B - actin FEEYIE Y
B HEHZFER CBS . iINOS Fil HO-1 B3R A7k
1.9 ZitFaiE

SPSS GEitak i, FdaLAE + bRz (X =
s) FKon, ZHMLEHBRE 240 (F
1), WML ¢ 5. P<0.05 hZERA45%1
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2.1 BOELAH NO =7 iINOS iHF T
55 %k BEZH AR e A e iy, — P O 2H K B )
NO £ & 1 iNOS {E P F+ i/ (F=12.946 1 F =
4.033, P=0.000 il P=0.005) ; 5Mxfkim -
AR BB — PR + IR CO 4l R RfE
hf NO 5 1 1 INOS JEPEREME (F=12.946 Al
F=4.033, P=0.069 il P=0.389), Ml — FLHE
¥+ mRE CO AR U S NO & & F1iNOS 1
PEREAR (F=12.946 F1 F=4.033, P=0.002 f1 P=
0.036), WLFE 1., £2.
2.2 BLALAH H,S 270 CBS FHEMEL
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16.738, P=0.003 Fl P=0.030) ; ‘5fxifkiin — FEE
HEAUAH e sk i — P + IR CO 41K Bt
hrh H,S Al CBS GG (F=26.787 fil F=
16.738, P=0.030 F1 P=0.167), Mkl — FHET:
+ e EE CO 4R Hh HoS % f& A1 CBS T 1
W (F=26.787 #1 F=16.738, P=0.000 i P=
0.002), W& 1, £2.
2.3 BLOELAF CO S=F HO FHENZK

550k HEZHAH EC AR Bl — P 4 R R T
CO &M HO HMHTHE (F=32.752 Fil F=7.174,
P=0.025 F1 P=0.000) ; 5 MK — P LA
LRk . — FRAEVE + IR B CO R BRI S Co
SR HO WP (P<0.05), Mkl — FEREVE +
R CO LR B D CO & & A HO 36 P
(P<0.05), W31, F£2.
2.4 BG4 A iINOS-mRNA, CBS-mRNA 71

HO-1-mRNA #7354k

550k BEZH AR E A Bl — P 4 R R T
iNOS-mRNA, CBS-mRNA F1 HO-1-mRNA % ik
JhE (F=127.788, F=11.958 fil F=92.725, P=
0.000. P=0.009 Fl P=0.000) ; 5%k — F
AR LRk i — P + RV B CO 41 R Uit
Iy CBS-mRNA RiEFt i/ (F=11.958, P=
0.358) , iNOS-mRNA Fl HO-1-mRNA & ik F& %
(F=127.788 F1 F =92.725, P =0.044 F1 P =
0.383) , Hiik i — PR + MU CO 4 KR
Iy CBS-mRNA Rk Ft i (F=11.958, P=
0.007) , iNOS—-mRNA F1 HO-1-mRNA % ik [& ik

SR IR IR B — AR RIG T (F =127788 Fl F =92.725, P =0.000 fil P =
0.015), WFE3, WK 1~3.
x1 BAAREBEDALASD CO. HS FNO HIKE (x£s)

Tab. 1 The levels of CO,H,S and NO of rsts in each group (X +s)
4 5 n H.,S (nmol/min.g.prot) NO (wmol/g.prot) CO (mgL)
I 4 6 24.00 £5.79 0.23 +0.04 2.45 +0.66
n @ 6 38.50 £ 7.28™ 0.49 £ 0.09™ 3.53+£0.81"
m 21 6 4833 +7.524 0.41 +0.07 4.64 +0.77 »
|\ E 6 60.33 + 8.284% 0.34 + 0.06%4 6.68 +0.84 44

5 14HIE, *P<0.05, “P<0.01; 5 MANE, “P<0.05, 22P<0.01.
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k2 BAKXRBIHELAH CBS. iNOS 1 HO BIKE (x+5)
Tab. 2 The levels of CBS, iNOS and HO of rats in each group (X +s)

41 5 n CBS (U/mg.prot) iNOS  (U/mg.prot) HO (U/mg.prot)
I 4 6 0.32 £ 0.05 0.33 £ 0.06 27.33 £7.06

o # 6 0.47 £0.07" 0.50 £ 0.09™ 46.83 +7.25"
m 2 6 0.54 £ 0.08 0.45+0.10 37.67 + 8.31%
vV 4 6 0.63 + 0.0944 0.38 +0.08% 33.50 £ 7.2544

51 4%:, "P<0.01; 5 M4, “P<0.05, *2P<0.01.

%3 HBAKREDSHLAH CBS-mRNA, iNOS-mRNA F1 HO-1-mRNA RiEHKFE (X£s)
Tab. 3 The levels of CBS, iNOS and HOof rats in each group (X +s)

ATl n CBS-mRNA iNOS-mRNA HO-1-mRNA
I #H 6 0.96 + 0.05 0.28 + 0.06 0.26 +0.05
I 4 6 1.12+0.10" 1.23+0.11" 1.10 £ 0.09*
m # 6 1.16 £ 0.10 1.12 £ 0.094 1.05+0.12
IV 4 6 1.28 £0.112% 0.98 +0.09 22 0.95 +0.10%

5 14AHME, "'P<0.05, "P<0.01; 5M4ANKE, “P<0.05, **P<0.01.

— f—actin
S00bp -

250 bp -

1 %% iNOS-mRNA HIFRE
Fig. 1 The expression of iNOS-mRNA in each group
1:Marker; 2: Negative Control; 3: Group C; 4: Group I/R;
5: Group I/R+Z; 6: Group /R+H; 7: Group I/R+Z+H.

— [ -Actin
500 bp—

250 bp—

2 #%H CBS-mRNA HJ&Ki%
Fig. 2 The expression of CBS-mRNA in each group
1:Marker; 2: Negative Control; 3: Group C; 4: Group I/R ;
5:Group I/R+Z; 6: Group /R+H; 7: Group /R+Z+H.

i B—actin
00 bp

250 bp -

3 &% HO-1-mRNA KIRi%
Fig. 3 The expression of HO-1-mRNA of rats in each

group
1:Marker; 2:Negative Control; 3:Group C; 4:Group I/R; 5:
Group /R+Z; 6:Group /R+H; 7:Group /R+Z+H.
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TP, S50 HLS A .
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RIABRWREE Y CO MHA: Bl HO 7214 2 4 #i
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P 5 T o B R PR AP P E IR, S 2838 L IR
S B 11— P08 VR S5 VAR ) HO—1-mRNA k8,
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5T CO SMIGTN, MG — P v I R R
th CO RN, {H HO-1-mRNA FikFE(%, HO
TEPEREAS. UL B - PR R CO
XFHO HA G AR ERT, $eos7efhskim - 7
U AR R R S HO TRAEE Y co 2 5
Frii O fE L [RIA 3k S K& A CO 7 AR LA
HEE.
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