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WG, Ak ()RS HO-1 JE R R ik K BB R (9 #E~7 . $EIR 24 J{d e i 4F Wistar
K, R BT 3R 35 55 2 HO-1 R¢ 57 P17 5 70 4 J5 i bk ( Co-PP) 2.5 mg 2l . Co-PP 5.0 mg 41,
HO- 145 5 1 410 ) 770 455 R I bk (Sn-PP) 2.5 mg 21 %t B84, 4540 6 A, Co-PP 2.5 mg 4] ,Sn-PP 2.5 mg
20 K B4 SIS s 12 5% Co-PP 2.5 mg/kg .Sn-PP 2.5 mg/kg, 4 12 /NAF 1 ¥k, 3:454% 3 d;Co-PP 5.0 mg 4]
KRG Co-PP 5.0 mg/kg, & 24 /NI 1 3R, Fedp 4l 3 ds X B0 K RLUIRIAIT 2 20 1 26 55 4 2R AR UK
T GG 4 RAFEK B, BUW 5 B4 2060 HO-1 mRNA ik, R0 Co-PP S5 {7 & F T J5 & 5
55 (2)IAH Z 4T fi ksl 30 il HO-1 Z DA 3% 3k Xt 1 R RE B 45 052 ) o 53 B 24 {8 R BLAF Wistar K
B, BB ML R 52 35 7k 40 9 % BB 41 IAH 41, Co-PP + IAH 4] Sn-PP + IAH 41,4541 6 2, Co-PP + IAH
20 \Sn-PP + IAH 20 K B3 31 LA s A7) i Co-PP (Sn-PP 2.5 mg/kg [A] i 47 I8 15 3 5 5 X B4 [ o 13 4 45
MK, HHES 4R, G 2HRKREREAEAZIER AL 20 mm Hg(1 mm Hg =0. 133 kPa),
FEEEAEM 2 ho TAH 20K BUE AT /E TAH SR, X BRAAUAT I8 0 28 i 8 8, R B A /R 0 B s
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0.06)U/mL . (4.3 0.7) mg/L, ¢ {E4> 5% 11.291 .6.376, P ¥ /NF 0. 01 ] ;A {754k &5 F %t R 41
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[ Abstract)
(HO-1) gene expression on intestinal mucosa injury induced by intra-abdominal hypertension (IAH).
Methods (1) Reproduction of rat model of up- or down-regulation of HO-1 gene expression. Twenty-four
healthy adult Wistar rats were divided into Co-PP ( HO-1 specific revulsive) 2.5 mg, Co-PP 5.0 mg, Sn-PP

(HO-1 specific inhibitor) 2.5 mg, and control groups according to the random number table, with six rats in

Objective

To observe the effects of up- or down-regulation of haemoxygenase 1

each group. Rats in groups Co-PP 2.5 mg and Sn-PP 2.5 mg were respectively given Co-PP 2.5 mg/kg and
Sn-PP 2.5 mg/kg by intraperitoneal injection, once every 12 hours for 3 days. The rats in group Co-PP
5.0 mg were intraperitoneally injected with Co-PP 5.0 mg/kg, once a day for 3 days. The rats in control
group were treated with equal volume of normal saline by intraperitoneal injection. All rats were sacrificed on
post injection day (PID) 4, and intestinal mucosa tissues were collected for determination of HO-1 mRNA
expression. Optimal dose of Co-PP was chosen for the following experiment. (2) The influence of up- or
down-regulation of HO-1 gene expression on intestinal mucosa injury under IAH condition. Another 24
healthy adult Wistar rats were divided into control, IAH, Co-PP + IAH, and Sn-PP + IAH groups according
to the random number table, with six rats in each group. The rats in groups Co-PP + IAH and Sn-PP + [AH
were intraperitoneally injected with 2. 5 mg/kg Co-PP and 2.5 mg/kg Sn-PP, once every 12 hours for
3 days. Equal volume of normal saline was intraperitoneally injected into the rats in control group, once ev-
ery 12 hours for 3 days. Then, nitrogen gas pneumoperitoneum was used to establish the model of IAH in
rats of the latter three groups on PID 4, with TAP at 20 mm Hg (1 mm Hg =0. 133 kPa) , and it was main-
tained for 2 hours. Puncture and intubation were performed in rats of control group without inflating nitrogen
gas. Jejunal segment in the length of 10-15 ¢m was harvested for collecting intestinal mucosa tissues to deter-
mine the HO-1 mRNA expression and diamine oxidase ( DAO) content. Serum obtained from portal vein
blood was collected to determine the D-lactate, TNF-a, and IL-6 contents. Another jejunal segment in the
length of 1-2 cm was harvested for histopathological examination. Data were processed with one-way analysis
of variance and ¢ test.  Results

higher than that in control and Co-PP 5.0 mg groups ( with ¢ values respectively 4.756, 3.175, P <0.05 or

(1) The HO-1 mRNA expression in group Co-PP 2.5 mg was significantly

P <0.01). The HO-1 mRNA expression in group Sn-PP 2.5 mg was significantly lower than that in control
group (¢t =4.880, P <0.01). The optimal dose of Co-PP for the following experiment was 2.5 mg/kg.
(2) HO-1 mRNA expression in group Co-PP + IAH was 60 =5, and it was obviously higher than that of
group TAH (49 £5,¢ =3.811, P <0.01) and control group (39 £4, ¢+ =8.034, P <0.001). HO-1
mRNA expression was higher in group IAH than in control group ( ¢ =3.826, P <0.01). HO-1 mRNA ex-
pression in group Sn-PP + IAH was 29 +4, which was obviously lower than that of control group ( ¢t =
4.330, P <0.01). The contents of DAO and D-lactate in group Co-PP + IAH were (0.52 +0.05) U/mL
and (1.9 £0.6) mg/L, which were significantly lower than those in group TAH [ (0.88 £0.06) U/mL and
(4.3 £0.7) mg/L, with ¢ values respectively 11.291, 6.376, P values all below 0.01 ], but still higher
than those in control group [ (0.34 £0.04) U/mL, (1.2 £0.5) mg/L, with ¢ values respectively 6. 886,
2.295, P <0.05 or P <0.01]. The contents of TNF-a and IL-6 were much lower in group Co-PP + IAH
than in group IAH, but still higher than in control group (with ¢ values from 3. 781 to 18.557, P values all
below 0.01). The contents of DAO, D-lactate, TNF-a, and 1L-6 in group Sn-PP + IAH were all higher than
those in the other 3 groups (with ¢ values from 4. 181 to 32.938, P values all below 0.01). Structure of epi-
thelial cells from intestinal mucosa was intact and regularly arranged in rats of control group. Intestinal muco-
sal tissue was edematous, and the top of villi was anabrotic and necrotic in rats of group IAH. Compared with
that of group IAH, the degree of intestinal mucosa injury was alleviated in rats of group Co-PP + IAH, while
the pathology was aggravated in rats of group Sn-PP + IAH.  Conclusions Up-regulation of HO-1 gene ex-
pression can ameliorate intestinal mucosa injury caused by IAH, thus protecting intestinal mucosa tissues.
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2L NN 1 (HO-1) A9 305, DIk 3] 23 TAH Xt
1o A 0 1 B, BRI ACS AR RS IR A,

1 #R57H%
1.1 S8 shy) 32 250 AR R R

At BRE J AT O A AR 2 Wistar KRR 48 1L, M
HERBR 1A T 160 ~ 210 (183 +36) g, Il [ #7 & &
BER 25085 sh bt SC 50T T A KERZE & 12 h, R
BRI . HO-1 R 5 M 755 37 46 J52 IR ok ( Co-PP)
FITRE S M 30 10 790 85 B AR ok ( Sn-PP) 1 [ 3£ [ Frontier
Scientific 23 7] ; RT-PCR i 71| & S AH 3¢ 7 it 1 [ 26 [
Promega 28 F), 5141 1 1R IR AE W BHE A BR 23 ] 4
HEIF & W Z A AL (DAO) (D ZLIR R 1 3 [E
Sigma %% 7l ; TNF-o \1L-6 ELISA st % & 1 [ 75 50 2
BEY) TARRBESE T . 5553 6 6 B 1T A 55 [ Bio-
chrom 24 &), PCR Y | % B 9 55 BUIR & 48 H 36
Bio-Rad 2\ ]
1.2 Ky ik
1.2.1  fR kil HO-1 J P 3¢ 35 A RURE AL i £ 57
Je 70 B ok Co-PP 434 2.5.5.0 mg/kg 2 1~
EIEAT LR, W0 HO-1 3 K 3K 5 4% R Al Sn-PP
2.5 mg/kg'" o BEHL 24 H Wistar KL, SR BB AL %G
TR M Co-PP 2.5 mg 4H.Co-PP 5.0 mg 4 .
Sn-PP 2.5 mg 4 X BE4H , 440 6 H, Co-PP Fl Sn-PP
43 ) LA TG T A B R KRR B IS B K 0. 1 mg/mL %
Wi Co-PP2.5 mg 4l .Sn-PP 2.5 mg 41 B4 5l 15
W 8F Co-PP 2.5 mg/kg Sn-PP 2.5 mg/kg, % 12 /)
1Y, # 4 3 d; Co-PP 5.0 mg 21 ¢ BUIGE b v 5
Co-PP 5.0 mg/kg, % 24 /NaF 1wk, o4k 3 d; i) AR
R R 12 /NI 1 S E AR K, SR
554 RALFE R B, W BT R 5 em 4b 5] 15 L2 1
B 10 ~15 cm,4 C ¥ PBS W vh vk 3 ¥k, &I ELY
FEAE15 ~8 g PEATHHLI5) 0K, Trizol ¥LHEHL RNA,
EW AR AF, AT HO-1 3k PR £ B Kk I, 9 0
Co-PP ) e 4 771 5
1.2.2  fRFstmfl HO-1 8 Rk iy TAH KRR
R ST bR A SR B 53 L 24 H Wistar K B4 1]
FEMLEL 71k 43 M X B2 (TAH 4 Co-PP + IAH 41 |
Sn-PP +IAH 41,541 6 N, %M 1.2.1 Jrik @7 {2
S HO-1 Je A A5 AY , o Co-PP i B fe £
F (2.5 mg/kg) o THMES 4K, J52HRKRE
JRR I BBCAMD MO B S T B A 5, AT R S I b oL LA
18 C EEEATIE R R4 M E B8, G -8
B, = — o % AU AR TR L TAH,

— i R T, R R AT BN B
20 mm Hg(1 mm Hg =0. 133 kPa) , #4:4EH 2 h,
TAH 2 K BT 3% B AH 0 [ i il 4 TAH A7, X B2
AT HE R ZE i B4 A TR BTG, S AP
PR3 1 8 2 ) BR B A, DA IE v R I I, T
AL, B0 R PR LT W A % T EP A G s
B 1 ~2 em, DAAE BEEL K o e T G B TR 40 5%
10% R ] 5 , 18 47 20 295 382 WL 5% 5 57 B %S B B
10 ~ 15 em, #43[F 1.2.1 B RNA K01 HO-1
mRNA £k, % 5 H T 0 DAO &% &,
1.2.3 RT-PCR ] HO-1 mRNA i % ik Ll B
Wish & E NS L, BS54 :5'-CCTGCGGGA-
CATCAAGGA-3', F i8] 4 :5 -AGGAAGGAGGGCTG-
GAACA-3", K /INK 177 bp, HO-1 3B 4): 5'-AAA-
CAAGCAGAACCCAGTC-3', F g 5] #: 5'-AGAGGT-
CACCCAGGTAGCG-3', K /N4 399 bp, PCR J% i &
14::48 °C 45 min;94 °C 2 min;94 °C 30 s.60 °C 1 min,
68 °C 2 min,30 MFFF ;68 CIEAH 7 min, B =
Y3 nL, % 20 g/L By g M BE K HL UK, SR AT Quantity
One BKAEXTHIK = Wi AT 0 B, 5 SR L H I E P 5
PN S B DR B (B LU A 3R0R .
1.2.4 JABiE44 DAO K[ # ki b D 7Lk £k
TNF-o IL-6 & 46 1 R 43 0600 B s, A
FiMEZH 2 DAO By & 6 S T bk b D FLER 35 A
i ERES IR S U T AT . I ELISA 37
AU T AT A BRAG I T 3 bk i rh TNF-o0 [ TL-6 35 62
1.2.5 2155 B 2% M5 XF 25 1 b AR AT R R
AU R CHE e (0, F bk Wi - gg .
1.3 Giibs#hbrg

B x = s Ko, oKk SPSS 19. 0 48 i 3k 4 if
TTHRNET Z00 AMWH LR A k., P <
0.05 W ERAHGI¥E X,

2 #R
2.1 FHKRBWFEHZ b HO-1 mRNA L35 K
Co-PP 1) e 1 5] 122 7 ik

4 21K HO-1 mRNA ik 8K 22 7 A G it 2
B (F =24.144, P <0.001), Co-PP 2.5 mg 41
KEA HO-1 mRNA FKik/KF-Hh 54 6, W EF & T
Co-PP 5.0 mg #4(43 6, t =3.175, P =0.010) A
XFHBZH (40 4t =4.756, P =0.001), Sn-PP 2.5 mg
K B HO-1 mRNA FiA/KF K 30 3, B B A% T
XTREZH (¢ =4.880, P =0.001), VLI® 1, $&/R%
12 /INBFHE s VE 5T 1 ¥k 2.5 mg/kg Co-PP (177 1 fig



S 242 Haebetli

52013 456 H %529 %% 3 ]  Chin J Burns, June 2013, Vol.29 ,No. 3
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PP 5.0 mg 44 ;4. By JEAMHE 2.5 mg 4H

Bl 1440k RUILAT % 040 A 1 (HO-1) mRNA 323 1 5
2.2 IAH XFREAFEA1211 HO-1 mRNA 3Rk
A0

4 4K FL HO-1 mRNA Rik/KF ok 2 7 HA
Gt X (F =51.781, P <0.001), Co-PP +
IAH 4 K, HO-1 mRNA 3k /K FF 60 5, B i &
F IAH 41 (49 £5, ¢t =3.811, P =0.003) L) J& %} Id
ZH(39 £4, 1 =8.034, P <0.001), IAH 4] K i
HO-1 mRNA FiE K& FX 4 (¢ =3.826, P =
0.003) ., Sn-PP +IAH 2 K [ HO-1 mRNA £ik/KF
J329 x4 B BARTF XA (¢ =4.330, P =0.002),
LA 2,

1543 bp
994 bp
697 bp
515 bp
377 bp
237 bp HO-1

BNLEhEH

M 1 2 3 4

s M. marker; 1. 8 JF AN + I P9 85 e (TAH) 4152, 4 JEEup obk +
TAH 41 ;3. IAH 4 ;4. %} I8 41

Bl 2 24U R T2 RS 1 (HO-1) mRNA 1 3% 3k Bl

2.3 ¥R HO-1 LN ik xF TAH K B %6 15 21 20
DAO K ['J# ki D FLER#h & & \TNF-o f IL-6 43
WAIK - 19 5 1)

IAH 40 K DAO D ZLIR &L & & B & = T XF B8
H( PIHI/NTF 0.01), Co-PP + IAH 41i% 2 TWif5F5
TR EMT IAH 4 ( PEHP/NT0.01) & T
SHHE4H (P <0.05 8 P <0.01), Sn-PP +IAH 41
DAO.D ZLfgth & ¥y | THMALH (P EFH/NT
0.01), TAH 2l KB TNF-o J% 1L-6 43 /K F- &8 % 25

TXFHZH (P AEY/NT 0.01) 5 Co-PP + TAH 41 K
TNF-o K IL-6 43 WK P ik A% T TAH 4, 845 & T
StREZH ( P {E Y /NTF 0.01);Sn-PP + IAH 4 k fl
TNF-o J¢ TL-6 43 /K V-3 B & i T H A& 20 ( P A
B/NF0.01), WL,

T 1 BAKRRBEEA LT DAO K T¥ ki D FLEEL .
2PEBARHEFEREALLE(x £5)
15 L%k DAO D LRk TNF-a 1L-6

(F)  (U/mL)  (mg/L) (pg/mL) (pg/mL)
XJ e 2 6 0.34 £0.04 1.2+0.5 18 £3 115 £10
TAH 24 6 0.88+£0.06 4.3+0.7 42 +6 420 £31
Co-PP + IAH 2 6 0.52+£0.05 1.9+0.6 27 £5 271 =18
Sn-PP + IAH 2{ 6 1.14£0.14 7.8 0.7 71 +£7 553 £31

F{H 115.714  133.937 108.706 365.404
P <0.01 <0.001 <0.001 <0.001
0 {8 18.343 8.827 8.764 22.936
P fH <0.001 <0.001  <0.001 <0.001
i, 10 6.886 2.295 3.781 18.557
P, fH <0.001 0.045 0.004 <0.001
t5fH 13.459 18.793  17.047 32.938
P fH <0.001 <0.001  <0.001 <0.001
M8 11.291 6.376 4.704 10.182
P fH <0.001 <0.001 0.001 <0.001
tsff 4.181 8. 660 7.705  7.431
P fH 0.002 <0.001  <0.001 <0.001
1 fl 10.216 15.675  12.529 19.270
P ofH <0.001 <0.001  <0.001 <0.001
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kAl

Xof R ZH R B 288 T P A i 45 4 oE 3K, HE B B
FF (K 3a) . TAH 41K R % 26 B 41 20K b, I 45 & T
SRR RS IRFE (1 3b) ; Co-PP + IAH 41 B % & ki 4
U5 I S s, PR 4 IR T AT AR B B (1] 3Be)
Sn-PP + TAH 20 K Bl 26 B 2H 21 rp iz 900 1 BE = VIR
FEIG N E (K 3d)
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H B TAH P34 8 A 3853k 38% , ACS KA
4900, e B4 9T & TAH DL ACS HAT B Y
JRALH , 2007 4F , Hershberger I SE T 25 ) ke
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TAH J ACS, JF7E it FE Al BB s PETE 3R, 51 £ 4%
B U RER IS EL MOF, 2 3 BUS LR M H A K
FUA7E TAH R ACS #3697 75 1, 7548 T+ 73 9
S SR T, T 22 o 300 0 R R R A AR
s PP SISPS i Y 7Y LN A S PN
PN UE AR B, LK i B Ty RE 451 3 0 I N T Y O e e A
FEAEA, N, v b 0 S TAH S B0 H i 18 Bk
LB E R T, PR AP Tk B i A 2 5 B D E , X
T W ACS By & A= LA 328 ¥ A BAT B 2
UTAESR , HO-1 X 2% 2 S5 17 78 R I P98 1 464
A0 4 R SR T i 248 HO
J2 I £1 3R [ Ak 1ty IR SR 1 A0 OC B2 i, 76 1K 9 L HO-1
HO-2 \HO-3 JE A7 7E. Hok HO-1 Jy i 81, K
PR TEEE 1 32, WAy S A P — i O 4 e L 38
HH . HO-1 Al i 21 3 F fifg 42 )l — S AL i (CO) |
MR2R 2 5 & ot — 22 2D . WEFE R, CO
D U P9 E B2 0 40 I A 20 1, B B AT 9 1Y i Ak
FIAERE & BAT S A0UA TR ) I A S o UL
Az SEAE T 5 IR & 2RI 21 38 02 1 9 T B A T R AL
715 O E AR D R SN P A N e O S
T ONEE R CE R AE RN, HO-1 SOk ol i
PUAAL BUR GE UG PR LA ST 08 7% 4 240 I
FEA ORI AT o N 25 W s I T A T Bl
HO-1 #0025 (A 3 3 2k, Dol 0 IR i A5 F9 dfe 1t 41
TSI DK S RE BE AL LK B A A TR AR A R I
AR, 2 MBS R A OC HO-T R R

IKTE TAH S0l B RE5 05 b 09 4E F L A E N Ak i DL
il . FRATHENT, 15 S HO-1 L[N & KA X IAH &
B B IR B B B AT R A M ECEE L
PR HO-1 0 3% [N 3238 19 LI %, i 5 i HO-1
JEH M B 255, % TAH S 3000 g 1 Bk o Bk 48 P
B0, ALy I iE T e, AT RE LA — A8 IR T IR 12 .

AHEFE R HO-1 45 5 135 5 5 Co-PP Fl4E 57
PERD 177 Sn-PP #5714 F S HO-1 3% P 33k
()R R AR 76 DL 3 At 1 L8 TAH X Jig 26 JiE 1 5%
i), IE 2 2 /S5 1 86 3iE HO-1 35 PR 26 3k X i 266
O A 1 o

FEHE ST AR 3 HO-1 3 R 3% 35 77 1, 3R AT X [ 4
JIt R 7 vk AT ik, B H R 2 IR 2.5 mg/kg
Co-PP R B AR . ZAWF5E N H 20 mm Hg TAH fEH]
2 h 140 HO-1 mRNA 35 & F X B4, 1T fig
5 TAH fE B8 R S 800 vt AR & A
XK, W H Co-PP AT #E— 25 1 HO-1 A9 3 H 3R 3k, i
Sn-PP M 15 I AH I .

DAO J2 fi7 5 RS 45 3 b 35 1, AT e S5 M s b iy 1
PG RR B D FLARER 2 4 iR AR ™= 4, Wi 7L 3 A 4
A= D FURR R BB = AR D 2L 5k AT 7 1 il
25, Rtk D FLER $h (4 BURI - AT S ™ R
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