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Abstract

AIM: To examine the role of oxidative stress in
intestinal mucosal barrier damage during ANP,
and to explore the putative mechanism of HIF-
1o during this process.

METHODS: Male Wistar rats were divided
randomly into three groups: group A (n = 18)
and B (n = 18) served as ANP models, group
C (n = 10) was designated as a normal control
(sham operation). In group A and C, rats were
treated with normal saline therapy, while
in group B, rats were treated with DMSO
therapy. During the observation period, the
morphological changes of intestinal mucosa
and pancreatic tissue were observed, and
the intestinal permeability was evaluated by
FITC-labeled Dextran method and DAO activ-
ity detection. The activities of SOD, MPO and
the level of MDA and GSH were measured

and also the expression of HIF-1a protein was
assayed.

RESULTS: During the observation period of
ANP, the intestinal mucosal barrier function
was damaged seriously and the intestinal per-
meability was increased. As early as 6h, the
DAO activity in the mucosa was decreased ob-
viously (0.43 + 0.07 U/L vs 091 + 0.11 U/L, P
< 0.05) while was attenuated by administration
of DMSO. In the serum, the detection of DAO
activity showed an opposite results. Also in
ANP group, the activity of SOD and the level
of GSH were highly decreased (SOD: 12.12 *
2.24 U/mg vs 25.12 + 3.86 U/mg; GSH: 160.75
+24.25 mg/g vs 412.45 + 45.60 mg/ g, both P <
0.01), while the activity of MPO and the level
of MDA were markedly increased (MPO: 1.32
1 0.18 U/mg vs 0.63 £ 0.11 U/mg; MDA: 2.85
+ 0.21 nmol/mg vs 1.34 £ 0.12 nmol/mg, both
P < 0.01). However, administration of DMSO
attenuated the damage to some extent, and mu-
cosal barrier function was improved (P < 0.05).
And the injury induced by oxidative stress was
limited to some extent (P < 0.05). Western blot
showed the expression of HIF-1a protein was
up-regulated with ANP while down-regulated
with DMSO.

CONCLUSION: The intestinal mucosal bar-
rier is damaged during the process of ANP;
oxidative stress plays an important role in the
damage to mucosal barrier and OFR scavenger
could maintain the integrity of mucosal bar-
rier structure and function; HIF-1a is involved
in the protection effect on intestinal mucosal
barrier under hypoxia induced by ANP, which
could be regulated through attenuating the
mucosal barrier damage when OFR scavenger
is used.
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P<0.01), mMPOEHEEZMDAKEN B &
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MDA: 2.85£0.21 nmol/mg vs 1.344+0.12
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FARAGTIEAL), n = 10. KF30 min B4LSIH 5

A, &8 wAEk
F e T R 22 Ah
Bl th, JfFik—
W I AT R AL
AR 5 HIF -
loafk ik A LR BE.



26 ISSN 1009-3079 CN 14-1260/R HRIE NG 20091888 £17%8 18
mia 2 it T HDMSO(0.2 mL/kg AT i), AZLAICZH A i
TEHHRN»FR . _
Gk FERIEIEEK0.2 mLkgh ). S84
R FESR ETARG0, 6, 24 hiti R AE, BORHGE#3-5 cm, 5

ALk, R A A
B %, PR
R B AL R
%, Bz AR A
7. HIF-1o%5 255
FlEey e & A
JRid, 1 50FRZ
] 89 % F BF R AR
NG Fe, RIS
P, OFRAE &A%
HIF-1a#y &34, 7T
R =R oy
A&, A2EKRNRE
AL A A, MR
AR 3P s, K
e S F Y
B F AL XA

B FME, T BRI P ) Ja IR0 BN A T
LRAE, BERIZEAT LR S5
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1.2.3 fpfbBed A eyl 2 pBEEE T HFITC
FRAc BAT RERE 2 52, 9286 T30 mindE L3
YA N60 mg/100 gfA )5 & (IFITC-A7 HERH T (4000
kDa, 80 g/L), AFESNIHTCE I 5 i i
FITCH % i FDAOME T, RN, I mgh
JEZAZA A IFDAOTEPE.

1.2.4 MABEL R T A8 bk = ey 2 IR
G B AT IR S R I 21 22200 mg, 7EA T
A A2, MUK AEBEER K, 7R
AR AT T 145100 g/LFI10 g/LIfZHR
A13%, 3000 r/min, 10 minj5 2 EiEWA . #0R
Ut B A% R AR, W R b Ty
W:(SOD). MAEMNYEARF(SOD). &It H Ik
(GSH).

1.2.5 25220 20 P HIF-10% G o9 2. BUEAEIT
B BE 121200 mg, [F]AEAE R T4 I
PRAAIERE, 0N A2 4N o AR (o e T A )
), UK_ECE 20 min, 13000 r/minfiGiE R 015
min, ¢_37, FIBradfordiEsb 4T 8 (2 & G 403,
TBN-80°C UKFE PRAT. FH Sad2e BB 5 o B 1
HHHIF-1o i, A D3R T B 56SDS-PAGERE
ITHE A48, G T @°C)E - BIPDVERE LT
GEAAL, 150 g/LA= st Pt P AR R S e TR
{7 53, PBSTVEVE G4 CIF A —HLHM(1 © 500)T 14,
ARG HOHA(L 2 10000)i & 1-2 h, FIECLAL:
RGO I E 73T (GBISC, gene bio imaging
system for chemiluminescence).

Brit AT 1 SPSS10.0% 44 5 Hidhe ik
ATAbEE BT A B Y Dimean £ SDFR R, f56 1EA
O3 B TR 30 BRANOVA, JEIE A1 %8B
TR, P<0.05% A A HA Ge v 5 L.
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[5G A v 7 W I U N S 117 7
kb, JERT LA 4 MR, 24 hiC R LB A4k
k. DM S OAL 3 41 JB M Je /I - 25 46 993 A2 A7 JIT Ok
B8, MRS R AL iz, 2 89/ NE SR

1 BB SMER. A: ANPZL(x 200); B: DMSO4.
(X 200); C: 1IEHZH(x 100).

HE, 18] 5T TP 28 1 4 i i R R ().
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ZAFNE, [E A 2R 2. BALI 5 R A%, C
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HBE T ALL/N A EE B b R R TREAC )2 R,
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RN AR R k. 40 1R) I B2 o 4 5. Bl
S I A S K, 40 ) 0% B A IR ™ o, mT DL T
G H. ARG SR B T WA AL B HE A R .
LT B, L ARSI, EEM
YE)EME, TR R “AEER” . BAUBYR
B SR AN 30 5 R AL 3%, SRB 451
BEA e HE(15]2).
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AN PR 5 ZE 5 B2 i D e ™ S AR, i Tl
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ANP B 7 % B 5

4548 mi& RIRBERDR

Oh 6h 12h 0h 6h 12 h
[ERH 1.26+0.32 1.30+0.23 1.18+0.27 0.95+0.06 0.91+0.11 0.89+0.13
ANP 1.19+0.30 3.12+£0.43° 3.89+0.64° 0.93+0.02 0.43 £0.07° 0.37+0.10°
DMSO 1.17+0.28 2.32+0.48° 3.12+0.56° 0.88 +£0.04 0.65 +0.05° 0.58+0.15°

°P<0.05, °P<0.01 vs [EEH; P<0.05 vs ANP.

75KV x4000 4000 nm

75KVEX 5000

1600 nm

3000 nm 75KV x5000

B 2 BEThHUEMBRAEEDTL. A: ANPZ(x 4000); B: DMSOZH( X 5000); C: IEHZH(X 10000).

b

6000 = m ANP
< 5000 a = DMSO
2 4000 O IR
©' 3000
. 2000

1000
0

6 h 12 h
ANP DMSO Control

B 3 KEBHEESEEL. P<0.05, P<0.01.

41 310 o R P 3 P A7 BT U3 (P<0.05), ARATIAR
T IR (P<0.05, E3). FEALHDAOHEH
Rl 45 B 27K, ANP 6 hitf - DAOMTEE
2] R B (P<0.05), DMSO4bH S DA OJF 1
N P& AZAN(P<0.05). 111 i A E D A OTE M IE
U AH R, ANPAL B & 75 (P<0.05), fEDMSO4L
FHZA B GG T ANPEH (P<0.05), {HA R T 1EH
(P<0.05, %1).

2.4 A AL PSOD. GSH. MPO. MDA
HE BB, ANPAL6 hEH4 20 SOD.
GSHIE Rl AW W %, 12 hig i W] . (ANP
2H vs XTI, SOD 12.12 £2.24 U/mg vs 25.12+
3.86 U/mgMIGSH 160.75+24.25 mg/g vs 412.45
+45.60 mg/g, P<0.01), MMPOT 1 SXMDAMK &
A I T+ =i (ANP vs X4, MPO 1.3240.18 U/mg
vs 0.63+0.11 U/mgfll MDA 2.85+£0.21 nmol/mg
vs 1.3420.12 nmol/mg, P<0.01), WL A — &
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2.5 HIF-1akg F3A 1B 1)/NmEEE 4123, HIF-
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DM SOAE 7] LUEHIF- 1o #2535 R (E5),
Ut BIDM SO AT LU i35 B 48 B H S ek 1 A
0 GG B IR AEOIR L, ATHIF-103838 R i, (A
YERFLER R 7K T (P<0.05).

3 17E

B IR 4k e I A2 B IS H AT 2 ANP RS 1)
FEAETIR A, 80%LL S JigiE S HLAA
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X2 16 TP AT AN PR, i 16 26 5 57 i o g
AR, W E G N, S BUIE N 40w RN R
B HE N BRI R i, AT 3E — 20 R RE
PRI, 75 & SIRS, 4 FEHMODS. MOFE.
FHET0 A ANPIE R B 5 g e 45405 1)
FRRRALET R, i s A R I 2 R R
DAL 7= A 1R K e A I BR 2 2 o | 0 R0 5 o i £
M —ANEZ R . AT TS50 T O 2]
UESIZAE 1A FJELE ANP A TR R A 1) 1 2 5453 40
O E AR, RIS A AR R S R R
3 VRTT AR, (AR IR,

T AR 4% AU k) 2%,
AW AFR & 12
TR, AIFLA
R — A &\
Xt 1 &b B T 49
R A5 ALk B AT IR
i, FEAHEL
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kAR 3R, *g 10 = 200
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WaEkEHRE 7 0
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c a b D
_ 35 - ‘ S— = ANP 20r /? m ANP
2301 EDMSO & ® DMSO
2 251 DX S 15) O %2
20 =R
o 1.5 o
%10 o)
= & 05
g 0.5 =
0 0
6h 12 h
B 4 BFEEELBEPSOD, GSH, MPO, MDAZHK. A: SOD; B: GSH; C: MPO; D: MDA, "P<0.05, *P<0.01.
A 6h 12h B
ANP DMSO Control ANP DMSO Control 1.0 b m ANP
|y 08 e = DMSO
—— S - - HIF-1a %‘; 0.6 O STHRZH
L €04
T T o2
—act
B—actin 0.0
6h
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PG e I, 320 1 A A T A 45
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rh ALY P SODAIG SHIE ME B S yak 59, 1
MDA ¥ B 3w, UE SR S4B S A
JEEZL 2R, ALK N I BT A R e #6512 4. 1M
DMSOs& M7 244 B HH RS BRI, AT 5T
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B0, SCGEGRE G IENE, A0 4y s
R e b 255 A8 R ) RE TR 58 250 MPO 5 30 1H)
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