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ZEMERTRMUMMLEZIES KL ERR
AN FOIR 7 B 22 Wi

ARE,BAL,FIR  HWH, REE, AR

(HE] AN Fit2EHEATELMT RGP ML R ESR-1(HO-1)-CO-MBLT it 2 B FIxt & Blg
EARBECHERHEBR RN H., FE RESEE SDAR 63 R ENSYOaEE. LEAHNRB
4,54 21 R, FAFLH 4.8 2 A=A, BMA 7 A, LFEQ BmaRATHEEHKERER, M BATE
FR, MARJT 3 AFHRMARLALL 60 mg/ (kg » ) MALMLT F T , oF B8 25 1.0 35 41 R Bof 1] 8 A R A B A 3B K
H/NA MR BB ] SR I I 7 HO-1 B4 i 41 % | (COHb) , 7~ (MDA) . &L S E A% (& (ox- LDL) &
B, Wi H S e YR (SOD) MiFH. 48 (DEADLRAESHES 4.8. 12 ALK HO1 R BEHERT
LFEH 5 HR (6. 80£0. 92) pg/L ws (2. 530. 22) pg/L; (10. 70£0. 69) pg/L vs (4. 50=0. 28) pg/L; (13, 30+
0. 99) pg/L ws (6. 07+0. 71) pg/L(P<0. 01); COHb & B39 B # T L ¥4, 558 (4. 3410, 31) % vs (1. 68%
0.11) %; (6. 3210. 44) % s (2. 4610, 20) % 5 (7. 8010. 39) % ws (3. 0110, 42) %5 (P<C0.01), (2) W k14T M 7E
#%54.8,12 M MDA & EIEF.OF4,.209H (8. 311, 3) pmol/L us (14. 212, 3) pmol/L(P<0. 05);(9. 6
0. 5) pmol/L ws (20. 213, 2) pmol/L(P<C0. 01)5(11. 821, 1) gmol/L vs (26, 143, 7) pmol/L{P<C0. 01); (3)4K
ML F A SOD IEHETE 4.8,12 AR E 084, 7512 (125£6) kU/L w5 (95%10) kU/L(P<0. 01);(109+9)
kU/L wvs (67+5) kU/L(P<C0, 01);(72210) kU/L vs (40%6) kU/L(P<C0.01), (4)®ALIMLTE4H ox-LDL & &7
4.8.12 FHMETF 04, 2504 (1. 1420. 16) pgmol/L vs (1. 8010, 22) pmol/L; (1. 3820, 14) pmol/L vs (2. 34+
0. 25) pmol/L; (1. 8340. 16) pmol/L ws (3. 1710. 31) pmol/L(# P<C0.01), %t LEBHEL FEILRI ETTLL
XHEME HO-1 £ % SAEMA HO/CO-A R RAEN BT T E#EN AL BEARNENEL/ HELEERE.
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Effect of gastrointestinal administration of hemin on oxidative
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[Abstract] Objective To investigate the effect of gastrointestinal administration of hemin on oxidative stress
in rat model of heart failure induced by pressure-overload. Methods  Sixty-three adult male Sprague-Dawley rats
were divided into control group (group C), heart failure group (HF group) and hemin group (Hm group) randomly,
with 21 in each group. Each group was further divided into three subgroups (n=7) for the time of 4 weeks, 8 weeks
and 12 weeks after heart failure established. The rats in HF and Hm groups were subjected to surgical abdominal aorta
constriction, while rats in control group to sham operation. At 3 weeks after surgery, rats in Hm group received daily
gastric administration of hemin (60 mg/kg), while rats in HF and control groups received equal volume of normal
saline, At each time points, the plasma levels of heme oxygenase-1 (HO-1), carboxyhemoglobin(COHb), malondial-
dehyde (MDA), oxidized low density lipoprotein (ox-LDL), and the activity of superoxide dismutase(SOD) were de-
tected. Results (1) Compared with HF group, the plasma levels of HO-1 and COHb in Hm group were obviously
increased at each time points (HO-1: (6. 8010. 92) pg/L wvs (2. 5010. 22) pg/L;(10. 7040. 69) pg/L vs (4. 50+
0.28) pg/L;and (13. 300, 99) pg/L vs (6. 07 0. 71) pg/L,P<<0.01; COHb: (4.3410. 31)% ws (1. 68+
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0.11) %; (6. 3240, 44) % wvs (2.460. 20) % ;and (7. 8030. 39) % ws (3. 01=0. 42) %, P<<0. 01). (2) Compared
with HF group, the MDA levels were obviously decreased in Hm group at each time points ((8. 31+ 1. 3) pmol/L os
(14. 242, 3) pmol/L, P<<0. 05;(9. 630.5) pmol/L vs (20, 213. 2) umol/L, P<{0.01;and (11. 8+1. 1) gmol/L vs
(26.0%3.7) umol/L, P<C0. 01]. (3) SOD activity was higher in Hm group than in HF group at each time points
((125%6) kU/L »s (95£10) kU/L, P<C0.015(109£9) kU/L vs (67%5) kU/L, P<0.01;and (72+£10) kU/L vs
(40%£6) kU/L, P<0.01]. (4)The content of ox-LDL was lower in Hm group than in HF group at each time points
((1.14%0. 16) pmol/L ws (1. 8010. 22) pmol/L, (1. 38+0. 14) pmol/L ws (2. 34%0. 25) pmol/L, and (1. 83 %
0. 16) pmol/L s (3. 17£0. 31) pmol/L, P<C0.01]. Conclusion Production of HO-1 can be induced by gastrointes-
tinal administration of hemin. The induction of HO-1/CO-bilirubin system may correct the in vivo unbalance of oxida-

tion/antioxidation in HF rat induced by pressure-overload.
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FlLERFIROCHAFEBENERREZ—. &
EMRBRELCNTERHERIE P, EAEKL/
PEARER—-EEIH. AAMITREERE1/
—EALBK-RELA R (HO-1/CO-RRLL ) RA IR 4EHT
ERAMEEMRBEERALERDD, EERRI
FEtEs F HO-1 ffE AR Y &AL 47 R (hemin,
Hm), @3 H%SE N HO-1/COBOERSE, A7
BEBCR AN E LN BOR A BRI B KR
HERR L W R ) B8 ¥ TG #1967 4R LT 836 9T
ELMFE.

1 #R5EFAE

1.1 #HREAMNEELE2HME Hm WTHHELEY
BEAERATR . KB HO1 RAAE@RNPE) HE
AL 415 4L B§ (superoxide dismutase, SOD) i 7 & .
P4 — % (malondialdehyde, MDA) 17 & M) T 51 &
AR R BAEZE IS E A (ox-LDL) K7
BEBRTHMAEYEFBERAFOFRAE. FE
{X#5A RM6240C ZEABEESRELERE B
ShbkER B (REBILAE) ) JALOKA SSD-5500SV
¥ @Ak { (A4 Aloka AFD.

1.2 ERH5aRCEMBET BFEENES Bk
SD kB 63 R, 4K E (2501 30) g(db 5 4 il fl 45
RIYHEARERAA, AHIES : SCXK () 2007 —
0001)BEMLAF A ¥t BA . OFA Rk Mg £, 8
& 21 R, .OFAMIML KA S B0 %%
HHEEHRFEOEERC, 3 BFRKmaE
AL Hm 60 mg/(kg « ) FEH, ELEB % 12
a3t R4 0 FE A 4 B R BT LA TR S R R A 3
KEE., BHEMFELLE 4.8.12 AR 7 R
A7 MW % I 3L 5D 7 248 W HE AL FE

L3 #poczmhmaa KEAI0XKEERERE
BREE, MEMNEE TEEE L, EMATHHE, AR
WA 30 BE R, 3R A H &2 ALOKA SSD-5500SV
BAF LW, S12 3k, 5% 7. SMHz, h — 44
HFEKIIEMEMLHTHE, CHEAPER 3

W BOEIE , 10 F e 4 7K K % (A F (interventric-
ular septum, IVS) [ & | 87 5K 3K /& = J& B2 JE B (left
ventricular posterior wall thickness, LVPWT) .k Z4F
7K H# N 42 (left ventricular end-diastolic dimension,
LVEDD) . ZEZ WA K HHN42 (left ventricular end-sys-
tolic dimension, LVESD) . % i & (LVM=1. 04 X
(LVED+LVPWTH1VS)? —LVEDD*) . & Z &t flt
43 ¥ CLVEF (%) = (LVEDD® — LVESD? )/
LVEDD® X100%) A E E 4 E F (LVFS(%) =
(LVEDD—LVESD)/LVEDDX100%],

1.4 AfRARf ZFIIHHIKEEHUL 9 ml, REE
ABEKKBREHORRE P RS, ERXENR
1k 5 min, ZEFEEFHE.OHLE I, A 3000 r/min,
E‘L‘ 10 mvﬁ%kﬁ,?—zocﬁﬁsﬁﬂﬂik?&ﬁn

1.5 % HO1 X # & & 41 & & (carboxyhemo-
globin, COHb) #l &  HO-1 #5& % i WLk 0>
R RN P ERHARAREAE
VLB AT . RIS K310 I COHb . Hi
MmAIA Na, S, O, , ik & o £ 40 43 9 i 41 8 H 8 4L
27 Hb #1 COHb B4 4 43, 76 752 B 43 6 it
L, 420 nm 1 432 nm B3 KB E R EE K
HRERBISZASTER, Rili2m COHb WEE
B,

1.6 ik MDA.SOD ox-LDL #& SOD &t #
E R R g LBk, MDA & B Il E R A HA
BHZMtaE, T REREREREY TEM
SERFR AL R & UL 8 B #H 4T, ox-LDL KA XXHL
R OEIRRESTE EHHEYEFEAG
A BAFRM &R BT,

1.7 #itFaE HEHEUz:sRR MNAH
SPSS 13. 0 ¥4t AR E R RABER T ES
WHiT it 2 a8, P<0.05 HERBEGH%
BX.

2 & B

2.1 RE3ABAECHELH LFEM. KiLma
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RAKRBARRE 3 AR (KRAFEAMOR) B L
BN B E SE O RE G5 B A , B AR Th B i R 32 5
HEERGEERD,
%1 REIBRBHOHESM(rLs,n=21)
@ VS LVPWT LW LVEF LVFS
(mm) (mm (mg) %) (%)

MR 1443011 1411015 487£137 77411 41+11
OF4 1961014 1.8910.19* 836+135* 74110 38+9
Hm#4  1.961+0.18° 19 =+0.31* 769+126* 74+11 38+8

& Hm 8L 4 K IVS: fF Kk K ZRIBEFE; LVPWT:
FHAEZFEEE;LVM. £ZRE; LVEF. £Z5 4
BLVES. AR EMAEE, SxTB4HE,  P<0.01

2.2 kP HO14¥%&COHb ufi L4
HO-1 & 55 B4 MtE 8 .12 A B4,
43554 (4. 5010, 29) pg/L vs (1. 6010, 64) pg/L;
(6.0740. 71) pg/L vs (1.9230. 56) pg/L(3 P<
0.0, FMOARAS CEHAME HO-1 & 4.
8.12 FErt ¥ 80 B A5, 20 F1 K (6. 8010. 92) pg/L
vs (2. 500, 22) pg/L; (10. 700, 69) ug/L vs (4.
5010. 28) pg/L;(13.3010. 99) pg/l vs (6. 07+
0.71) pg/L(¥ P<<0.01; A 1),

[B wma @ 0% W HmA ‘

HO-1(pg/L)

%] 85 12/

B1 &AKXRAFENEMN%S HO1 SR
HHERELE, SRALE, P<0.0L; 5084
A, * P<0. 01

O 53 R4 H COHb HE# 8.12 FAT
HEFAE, 2R (2 4610.200% ws (1. 57+
0.12)%; (3.0140. 42) % vs (1. 4010, 18) % (P<
0.0, |k EASLEHMIL 4.8.12 6t
COHb HAEHA & F+ %, 4 510 (4. 3410. 31D % ws
(1.6830. 11) %; (6. 3240. 44) % s 2. 460. 2) %;
(7.80£0.39) % s (3,010, 42) % (P<<0.01; & 2),
2.3 &ik¥ MDA &% LF4A MDA ZB5G
MY HUZE 4.8.12 FART A 5ITHES 133%46.224%6.122%

i:a WA O LA N Hm4l J

7
#s

s

COHB%0)

— N W B oW
77

-3

4 87 12/

H2 #AXRAREAMD®H COHb &R
I COHb. EMAER, HUBEERR 1 F. SHRAL
&v' P<O. 01;5:[}§ﬁﬁ£ﬁ;“f’<0. 01

(¥ P<<0.01), Btk %A MDA SE5O0F4H
AT 4.8.12 BT BIFE{K 41% (P<<0. 05).52%
(P<<0.01),55%(P<0.01; %% 2),

%2 HFAXBEARFEREMMS MDA
& & (pmol/L,n=7,5£5s)

45 417 8 F 12/
bag:iti:| 6.1%0.7 6.210.8 6.5+1.2
LDFEH  14.242.3° 20.2+3.2*  26.1+3.7*
Hm £ 8.3+1.3% 9.6+0.5%  11.8+1, 1%4

H. 50 BAKE, P<0.0l; 50 8AWE,AP<
0. 05, *P<0. 01
2.4 sk SOD &R LFEH SOD Ei: 53R
AL 4.8.12 R4 HIFEAK 40%6.56%.75% (1
P<0.01), Eibm4r EAH SOD FHES50FHM L
4.8.12 43 F 5 31%.62%.81% (¥ P<0.
01;3% 3),

23 HAXBEAFEMBIMEP SOD
Bt (kU/L,n=7,%%s)

A 47 8 & 121
pogiib:| 15948 153+11 155+11
DA 95+10" 6745* 40+6*
Hm 4 125+6% 109%9¢# 72+10%

I SOD: AW LES, RIS E W& 1 i, SxEa
L&, * P<<0.01; 5.0 F 4 ik, * P<0. 01
2.5 B@kA bk ¥ oxLDL 2 ¥ .34 ox-
IDLEB S AML 4.8,12 A4 0AE
112%.207%.382% (¥ P<<0.01), &4k ma XA
ox-LDL FR5.LFHMH 4.8.12 it 4 HI K
37%.40% .42% (¥ P<0.01;3% 4),
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%4 HAXRAFERHMLFEHR ox-LDL
& (pmol/L,n=7,x%s)

45 48 8 & 12 /8
XHEH  0.85+0.16  0.76+0.16  0.65+0. 14
OFH  1.80+0.22°  2.3440.25"  3.17+0,31*
Hm#  1.1440.16% 1.3840.14* 1.83+0.16*

& 53 RA LB, © P<<0.01; 5034 ik, * P<<0. 01
3 i

ZEMiESF Hm gEXHE N HO/CO-BHLA &
RERVNFEFEM. XRLBMEDEE T Af%
OHEBHERIEBFEAN HO/CO-RA KRS
EUEEEHERATNE 28HELTHNLES,
Mm%+ HO-1.COHb S &% 4 .8 .12 Fatiy
A B 3%, 5650 B B 1 0T LR R 3 HO/CO-RB4r &
REHTIMBEETHRNAERZERZ., Hn{Eh HO K
BRYAEIN . EFZEEHNERNSIYLRTE
TIEN A {H LAFE B 7R 4R S 08 34 25 B s v S, AR 58
¥ AR Hm &4 I PR BN , 75 B i g i %
. BRI K - F OGR4 I, B MR
RIFHEDEIR, THRER, AR E, 2L RA
EEFE XMEHARR RN, I XF&HH HO/
CO-BBOERFZRD THERARWNEFEM, XFHE
HERZATLAREE 12 A, AilaK BN A Hm 3%
§ HO-1/CO-RRA R R A MR EAR L T L RKAE

REMFRFEREA, LERERBARPHGL
Ar=A B MR LR . MDA &S Bt 4k
B —FAER Yy, o] LA B ALk B &K F. SOD &
PR EE A B AL BR 7R, LI 7 1 1 R AR T LA R sk
VBB EFRE S, ox-LDL £ LDL A #
B RE S H B EBEA TS S, &
AT AR Bk A B AR R A . HO/CO-fRU R &
GRETRP MO JIRE LB FHREANE
BNy E, KPRV O RN EhE &
BCEMEMMENEZ AR E K E—TfT. 1R
PRI 40 R G T AL B 38 ) — R AR IR R, R R AT
BERFIMEEY N, BARSTEEHEHkEMH
SRR, FNEFESABEAL ARG RE
FELLEK C10 EMERANFEHEAE T . BH 58K
FEFEAmERN ANTTEAFREGEND
BB, RSMSCRUESCAEST F BB IE LDL 8 2,2, A
C-HEM K NEMEEE I7CEENEAHEE
A4, AT ox-LDL B9 & ; 75 4K -t E SEHE
AR TEAEMMLT IR REMBEHELRET,
M BESRH 1 S AL 1E 5T LDL g & 4k, AT
il ox-LDL MFE AL, MAMEBFFRES R27R,ox- LDL
HELBHH AT LR HR T LDL BERMN SR, W

REEBRTAESEREANBLRNSES . &
ERHORMAMAK MDA 5 BEEA SR E BT KA
Wi, SOD & tE AR BT F B EL T OB R
SEP R SHARE FRERS, BhE
BERAR AN E T RHEREAN K, X5 Nain
ZUIMARGER—B. SHFER,ox-LDL & &iff7
WL, TE—EBEER BN SR BCR
. BF Hm}ﬁs]ﬂl?ﬁ SOD K@ﬁEﬁE,MDA\
ox-LDL A [} #2 B il f& 1, #8 7R HO/CO-JHLL £ &
SFERRI, MIEER THRERNRFER &
—ERE FRETRARALRBHRE , Turksev-
en ST B R K REIT HO-1 &4k
Pl B, HO-1 %% % 5 K A1 SOD /K -3¢
B, A HO-1 Hi4E 46 R0 3% 1 %8 P9 B2 40 Bl AR 7 1
FFEN R4 SOD K&, {8 SOD H&E iyl
T/ E— B,

FELBIEL, 2B HIEST Hm ATLI AN S
HO-1 A #SMERM; Hn-HO-1/CO-BRO R R 41
ERUHEEARHOERRNEALL/ AL
RERE .
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