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Abstract

AIM: To investigate the expression of heme oxygenase
(HO) in the small intestine in cirrhotic rats and control rats.

METHODS: The expression of heme oxygenase isoenzyme
1 and 2 (HO-1,HO-2) proteins in the small intestine was
assessed by immunohistochemistry. The change of expres-
sion of HO was studied by computer image system and
quantitative analysis.

RESULTS: The portal venous pressure (PVP) of cirrhotic
rats was significantly higher than that of controls (2.60910.
144 versus 0.91620.034, ¢ =39.37, P <0.01), whereas the
mean arterial pressure (MAP) was significantly lower than
that of controls (13.411+1.208 versus 17.4231£1.472, t=7.297,
P <0.05). It was found that HO-1 positive staining localized
in submucosal small artery and small vein, the layer of
muscle, serosa, even in submucosal gland of cirrhotic rats,
but only poor positive staining in those of normal controls
(0.4 813+0.1 223 versus 0.3 762+ 0.0 689, £=19.022, £<0.01).
In both groups, HO-2 was observed in submucosal blood
vessel and gland, the layer of muscle, serosa. In cirrhotic
rats, HO-2 staining did not display any notable changes
compared with that of in control rats (0.4 834+0.0 997 versus
0.4 813+0.1 056, £=0.595, P >0.05). In addition, the ex-
pression levels of heme oxygenase were correlated posi-
tively with portal venous pression (7 =0.655, £<0.05) and nega-
tively with the mean arterial pressure (- =-0.852, P<0.01).

CONCLUSION: The expression of HO-1 is elevated in the
small intestine of cirrhotic rats. It may play an important
role in the development of portal hypertension enteropathy.

Tian DA, Zhou XL. Heme oxygenase expression in small intestine of
experimental hepatic cirrhosis rats. Shijie Huaren Xiaohua Zazhi 2004;
12(2):351-354

T
B8V MR M F H AR RB/NAAR P FIX.

% i KR DU S BRATEE (LAY, SR A Sk Afbikie
SRIMAT 4 ARG FAEE HO-1, HO-2 TERFRE{L LI 5
IEE XA AR/ MHHS PR FRE R ERIR SRR
GRS R TE RS

LESR: FTREb SEIR AR RR B9 IR 148 IR N B i 3
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1 HRAGE
1.1 ## $iHO-1 MHO-2 L R EH BTk T X E
Santa Cruz E W HAR AT, Gt S BEiricH)
HEEENARCPRARANEW TP LAF, &
5% DAB A &AL A Al
1.2 ik HEREEHRRAE & SD KM, AT R(250 + 25 g)
(PR K ¥ FFE¥BE LR Y .04, B
BLAE R FFREAL SCaG 20 M 1F % % BB 40, IR Ab SE 320 K IR
#F 500 mVL UL ml/g) B FUEST, 2K iwk, &
5216 wk. I HRI18 FFAEALASE RS 12 R (FFREALTE S 28
WESD). EEE X RARRI2R)A TFAEREKG mig L F
HH T4 16 wk FHTMF S 260, LA 3% LB
D SRR, e B (R 5 B kR A A BBk, o
SISER, R BAERS, ZEABIGOR, WE#
Bk i (PVP)FRE B3k E 1 (MAP). BUT K UM
2, AP PBERPEE, SSasa. v
EEFK, BABEEHIA) 30m/LH,0, H, ZFEi& 10 min
PAKIERRE S SR, EA L g/L TritonX-100/
PBS PN 15 min, XEONMEAE BN, H0ER 0
WHEW, EE 20 min, DIEAIESFRELS GO H
0 0.2 mol/L BEMRELZE vh iR (PR REM —HL, HO FHik
L RESR(HO-1, 1:200; HO-2, 1:200), 4 C
SRR 3T, 0.01 mol/L PBS ¥ 5 min x 3 ¥K; W&k
“HHRIF IC), BENFIR THE 45Smin, 0.01 molL
PBS ¥ 5 min x 3 K; 3, 3- ZHHEEBEM(DAB R G,
HAREREY, B, ALK LS RN H HPIAS-
1000844 A SR F QBRI R 500 [ T BE 2 Bk
fhyit4T HO Jefa e BT, I PR BN = /Y
HEFE LB B, B MR ARBUELE 3 K Y) Fridt
TR, S UE 10TMRENSE, BOEHE. U
EE¥EEMEDERE . MEIEET ARR R
B BOER FARE + bR 2 (meantSD) R
~, RAEZESEH KK, U P<0.058ERALHITF
B PR B IR 5% 2 0L 2t A OG5 [l i3 7

2 SR

RS YR T . AP R AT A5 W IE R
AR B FEAE R, B 0; FFELAE KRBT
JEARFRBA B 45/, KRS, REEPRERR, I
REYIE 2 S AEECE, MBI SR B URET
HER 65 Y BE0E: 1E 5 X BT A BUT A ] WL Rk
JRBHER IE 5 WO/ 254, AR HS IR & (4 ).
JFREALZH K BRUFF PO IE BT/ DI 5 BN, ) 28
H BT R R SR TFOR B/t 43 B GR FRR /DA
VBRI s 8 BT T2 L A BB /1N T R B/ PR AT 4
MR ARRIRE WA IR , B AR AIRES
WL, AL, ABK, BREARR,
A RO AR . LB X SRS UE A TE AR, 1F
A R RIR B R AR (A 2).

2.1 Bk AW ik 3 A F A8 RIFRE] R KRAERT
BEALA K BRUTI(PVP) TR 1482 E 5 X BEH (P <0.05),
i - 29 3 Bk FE(MAPYIE T 1E % X B4 (P <0.05).

®1 BAARLBENNFSH

#H 5l n PVP (Kpa) MAP (Kpa)
1E % % BB 4l 12 0.916 + 0.034 17.423 + 1.472
i Ak 12 2.609 + 0.144" 13.411 £ 1.208"

*P<0.05 vs XTERLH.

22 MHHO 4 4% 5 HO-1 5 HO-2 EIRIRE S
H%, FEXRATEYEREANREN"Y, 2RE
6. Fees FEE, AFREAL R BN B FIZH /MK
INERIK . WUR REEZ HO-1 YRR BHYE, ZhARARIK
JRE] L HO-1 9 26357 3): 1E % 4 BREH K KU/ IMiZ i HO-
1 Yy 68 5 55 PH: (B 4). 15 % HREA R AR Ab 4 K B/
i HO-2 R LK, E/MNGRETmE . W
2. ¥R R EERA N R A 2T S, 6). it
B R4 5 I AR R/ M 4L, ol WAHEE (LA
KEM/NGERIEIL ., A, BETFTLEY K, &
EBE, WA LMK

23 MHHO LB AL F R EBREF,H NK2A]
LIEH, THE LS/ NS HO-1 & BN
14.4 859 + 7.0 148, HIEH XL B & FH&(P<0.01),
SEFEBEBE{E(0.4 813 £ 0.1 223)8E H AT BR4H(0.3 762 +
0.0 689) 77, EFE BEHTZ L (P<0.01), WHHIAHEE
A szt R B/MB AR P HO-1 Rk B5% T 1E # A
B4, T HO-2 Y % (0 i BRI S 3 0% 2% B (B {E PR 4L Im) 22
KL E (P >0.05).

%®2 PMHHO REANEEHERERITER

HO-1 HO-2
i TEEHE TR PRI
45959£2.9497 03762+ 0.0689 9.8472+23415 0483400997

IEH A A
FFBR4LSce4H 14.4859 7.0 148" 0.4 813 £0.1223" 11.583 +3.7987 0.48130.1056

*P<0.01 vs X EEAL

2.4 FEREALLR N IAHO- 189 R K 5 fik 5 ) F 48470948 X
3 FIPR, HFEELT TRk E ELUR BUVME HO-1 &
B S8 KE A R IEM X, FHshikE 2 X,

%3 MkzhHFIEFS HO-1 Tk KFEREXRER

I FBh 14865 /NI HO-1 1%
pPVP r=0.655 P<0.05 IEHI%
MAP r=-0.852 P<0.01 A%

F3FR, FFREALT 3Rk S 40 K BV HO-1 3
HAKE S8R E I SIEAE, EXshkE R AL
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K6 FEELRA KR/ HO-2 895RIA DAB x 400.

3 e

AR S B PRI N AFREAL TR BRI PR R A R TE I
ERE, X#E311E5RE (hyperdynamic circulatory
state, HCS) T E XNy O H M, Ok,
PR AN, S E A RE S A P R B REL T T B
S AR E B ANRASEKY RS R, A A
RRARY. BEETMEY . Wi, R,
B - FRRKERE, DAKCEAH I P R IR AR b K A R
AR R TR K R R R MR . T
A B (heme oxygenase , HO)ZAEILIN 2T R 7EA& N AL fLFE A
RIRIGES IR A, A BEEWEYFER. €451k,
TEAFIESLE AN A3 HO A 3 MMk, Bl HO-1,
HO-2f1HO-3. HO-1 A4 R HO, M, 24730 000-32 000,
FESA T, . FRASARARGENSHE,
ZMEEAES HO-1 RXxME, SFEMmMLE. &
SRCARE, BEE . fEgt . B
BE . JIRSE. HO-2 FHME HO, M. 36 000,
FESFTRMBIA, HRIAZTENEENES,
{038 R B R R A5 =, HO-3 B LN A
X —F HO FHaf§, JRNERR, EMiESEEA6E
BRHRRNE, HAFRMEE R HOJL A/ T
A& A L FESE. HO7E NADPH . 4RAEEA K P450i8
JREFFE S TAE M T B M 21 & A SRR
B4 E¥MBAARNEHD HO-1 695k DAB x 400. B ARSRE (biliverdin) . — LB B8k, MLT & &)

?1994-2017 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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YA BEEHEIIGE ISR ARG FA R biliverdin
reductase, BVR)MIVER FRMRAERBOE, HEEM
RELT R HABIRACTHEE, (R4 B REAHMT , 400 R
SFERREARARDLER. KEESTESEA, &
BOSHBERNEESS, B BB E, A H
S EILFYE. BHOML M 2T K =4 M COR IR
PE—EALBR A FERIT, H—F R B 4K NADPH & it
HORR BB A E A= 4. NRME COTERNRAT 2
A YEEE, HRTFR AN EECOS 5 T EME
WRREABENRE, GRETLE"", £FnEER
TREEUSON MR fEE . . /MR
YL /N U =

AR R B NEABFREFH S KR8
BKEE 138 . 3 ah Bk R FEAR. 3RATREEH HO-1 7ERT
AKX B/ NARPRERR, MELEFEXRA
HRFRAESS , B A/ NG HO-1 R A 51 THKE
HEEMRX, 5EHshKE 2 fHEE. &RERFEL
KBE/NHHAL N HO-1 B1FEAER I, 4kim/FEa s
AN CO M, FhnERres Fikik
A, N TEknR R, SHRnEFRE—E, W
B TR R Bt e B A R, BRI
HO-1 M EIRGIN, BT 8B 38 /5 W65 TR e 2
6. HO-2 EFAKRH/MNEFHEEHER, B
HO-2 SIEW 4 HAE T HBEXBIBIEIES . b
FRVR B 2 0 S A T SRR 0% BRI FRAE & BB
Yy BRI A BF S BB 4 25 3 AT A X 98 38 v A I B S
YEFRBE B R B KIERE N T R, A G 3 e AR,
R ERGEY R UGS X A K HEERT, B8
ESPY MEYRS L, BREAREL, RIS
EfE B N IETFRESH U AR, BT EidR
B, RITAK HO/CO RGETRES S T HHELI 18R bk S
R ZIYLHE. Fernandez et al EER 25401 18R bk S 2 B
[IEERk R EA R P R BEAF40M . Kupper 2088, FFER
oA R R P AE RS 19 HO-1mRNA W #ik, BR
BE. /N BPAE. MM REAMESRHER R, H
M ET A A B0 5179 v 386 %5 i 2 il 3 PR v AL Y
R .

AT AL/ MRS HO- 14 g Ny (N & T
BB ()R RGNS, BT LREKTE
B EIEHO/CORSE; (R REALBT LA I KA 3H Hh
BRI MAME FHEEH X, (3)Chica et a/ TFREM
FFIEALIRE AR 8 A BB EF R, B0
HFEF SR, HO AE 5L E AN B FE XL
RARPERT; @R R T8k S R — S R (NO)™
HE IS (555 (cCMP)RESLTE R B A% H B8R S o 1
N 2 E -1 R HO-1 RIS 5. IR R, HO/
CORGK S 5 T AL 1 Ealk S FetE i R B A 3t
2, Heab) e FpLE K HOMEI R s sh e e % L
B L FH 4 (R AR — S TR AR
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