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Abstract

AIM: To investigate the protective effect of NO,
iNOS and PAF antagonist in endotoxin-induced
acute gastric mucosal injury in young rats.

METHODS: Eighteen-day old Wistar rats were
randomly divided into normal control, model
group, platelet activating factor (PAF) antago-
nist prevention group and treatment group.
The model of endotoxemia of young rats was
established by intraperitoneal injection of en-
dotoxin (5 mg/kg of Os:B5 lipopolysaccharide,
LPS). The rats in PAF prevention and treatment
groups were administered with PAF antagonist
BN52021 (GinkgolideB 5 mg/kg) 0.5 h before
and after modeling. The rats in control group
received intraperitoneal injection saline (1 mL/
kg). The animals were killed 1.5, 3, 6, 24, 48, and

72 h after intraperitoneal injection of endotoxin.
The pathologic changes of gastric mucosal were
observed by hematoxylin-eosin (HE) staining.
The content of NO was measured by chemical
colorimetry using nitric acid reductase, the ex-
pressions of iNOS were measured by immuno-
histochemistry SP method and the expressions
of INOS mRNA were measured by reverse tran-
scription polymerase chain reaction (RT-PCR).

RESULTS: The pathologic changes of gastric
mucosal were significant at 6 h after intraperi-
toneal injection of endotoxin in LPS group. Ero-
sion, bleeding and necrosis of gastric mucosal
were observed. Swollen epithelial cells and
developed degeneration were also observed.
However, all the above changes were signifi-
cantly alleviated in prevention group and treat-
ment group. The NO content of gastric mucosa
was highest at 6 h after injecting endotoxin in
LPS group and the difference was significant
between LPS group and control group (84.37 £
5.44 vs 37.37 £ 1.90, P < 0.01), the difference was
significant among PAF antagonist prevention
group, treatment group (40.07 £ 3.42, 48.63 + 3.24)
and LPS group (P < 0.01), and the difference was
significant among PAF antagonist prevention
group, treatment group and control group (P <
0.05). No expression of iNOS protein or mRNA
was seen in gastric mucosal tissues of control
group. Cytoplasm iNOS protein of gastric mu-
cosal tissue was expressed 1.5 h after injection of
endotoxin in LPS group. iNOS protein expres-
sion was significantly increased at 6 h, reached
the highest at 24 h, and began to decrease at 48 h
and didn’t restore to normal at 72 h. iNOS pro-
tein was expressed at 3 h in PAF antagonist pre-
vention group and treatment group, which was
obviously increased at 6 h, decreased at 48 h and
didn’t restore to normal at 72 h.

CONCLUSION: PAF antagonist can decrease the
expression level of iNOS, decrease NO content
and alleviate acute gastric mucosal injury and
help the healing of gastric mucosal injury.
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Jrik: Wistar K R, KL A AT RRLE, LPS4H.
PAF S ARIERAN A4t A, AAF4
(O55:B5HE % #5)5 mg/kg iphl &4 X AN &
F R B TR A5 97 LA 4 3 T N & Zip
W &ip/50.5 h, B A D HIELE F(PAF) %
PR3 A BN52021(GinkgolideB)5 mg/kg ip, 7
EF AW L Kiph B FLPSIEHELS,
3, 6,24,48, 72 h4 sL5h 4, RAKE AT R 50
TR B FEREARAG Hr O, SRR AH BR R JR B 69 1L
FEEMNE G FENOS T, LR MsF
S-P7 kM T B 2 RINOSE Gt Rk, ¥ 7%
RT-PCR %M & § £5£iNOS mRNA# & ik .

LR LPS46 h B 25515 &, LN A
e, AL B4, AR I FA A fe
BHF MR TR LPSAMBEEAHNELSE
6 hB 2 BENOAE R &, LB LPS4L4 xR 41
NO4A2 A 238 2 (84.37+5.44 vs 37.37£1.90,
P<0.01), TAFF 40404 77 41(40.07 +3.42, 48.63
+3.24)% LPSZABA B 54K (P<0.01); TAFF 205
%I BT R B3 5 (P<0.05). AT E
FERE 20 2% K ILINOS & ZmRNA #9 & A ; LPS
RSN EEE1.5 hE S 2 R
iNOSHE G £34, 6 hl 233, 24 hii 3, 48 h
T, 72 MR I ER, A AF897 43 h
iNOSE & %14, 6 hil 232 %, 48 h F 4, 72 hFF
st B84, iINOS mRNAZK-F#) % ik % 4L 5iNOS
Rk T A RIRE.
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M HENO) FFH EHMEEEGINOS)
77 T B AR RS B 7 T R A .
I8 45 447 K lip M 2 2% (lipopolysaccharide,
LPS), f& N & & ML I 84 4F KR St S
FR0, TRUTHE SPE R 0 F 52 0
o, RURN I NS A6 R (platelet activating
factor, PAF)Z A5 i Jm B FENO S & -
INOSEKIEZL, HFFINO. iINOSTE H A
e 577 1 AR H.

1 #RRTSE

1.1 A @18 H i Wistar K i, “FHI4K 7 &
32.37£6.32 g, 5EFRILFAZR(H T EBERER
S IR A B SR IR B AL, N EEFR Oss:
BSHRZ W My 22 [ESigma’d 7 7 i, PAFSZAARS i
#IBN52021GinkgolideB 4 [E Sigma/s i 7 .
NORGI G T 5 5 S AW TRERFFEHT. INOS
G2 A AR G b A b L A TR R A W
PEfE RMRNATRICR ZE 7 ] jg e384 1
At INOS. N2 B-actin5| ) th Fifg
AT TRERCAR A w45 B, TaKaRaid il &
KIE B TR PR F 4t

12 Fik

1.2.1 5 A% 2 B A0 4] LPS4.
PAFSZARSE HUFI BT 4L ¥R T7 41 DU 4, 154145
—I A (1.5, 3, 6, 24, 48, 72 h)#%8 L. X} 4
B ER KT mL/kg ip; LPSALN # % (05 B5HiF
Z W5 mg/kg ip, PCELIRAES g/L, HIABHER /K
fift. PAFSZARFEPUARITAGT 41T N 55 32ipAi0.5 h.
BIT AT W Kip)50.5 hiy TPAFZARFE B
BNS52021(GinkgolideB)S mg/kg ip, it Lk &S
g/L. H24 5 & A8 B, R 3. 205
W HKiphi1.5, 3, 6, 24, 48, 72 hib4EEhY), ik
THEHUE, W E KIS BIIT, KA S E R0
L, (EMR TS X B K ARH0.5 ecmX 0.5 emE 41
ZUENA0 g/LH W g, HoR it o A BE
K PE3R, BANERNABHLE T, FAIKIR K
Hi-70°C{RA7.

1.2.2 B #BENOSZ ) : HUKE CRA7 IR X &
5100 mg, HI%100 g/LA) 3%, B0, B EWEH, K
F T TR 0 T i 11 4 2% Bl e v s B B N O 7%
&, F A U B THRAE.

BAPAER, HAkhm
MG A; KT
2R ENO T $3¢
LA LR AR .



546 ISSN 1009-3079 CN 14-1260/R HHREN BTG 200952328H $175 265
| A A & 1 NOERLABIZITEERS2/KFE (mean +SD, 7 = 8, pmol/g protein)
PAF % 4k 4% 4 A
TAL B &E ARG

Az, @i F AR
iNOS mRNA & i&
KT, iNOS
E G kKRB,
NO A R Y 2 F
b LR AE AR AR
.

ax’:| 15h 3h 6h 24 h 48 h 72h

WIB4H  36.70+1.07 37.71 +1.50 37.37+1.90 37.18+1.17 38.03+2.70 37.10+2.60
LPSZH 37.37+0.37 62.72 +3.39" 84.37 +5.44° 65.63 +4.86" 47.91 +3.06° 37.26 +2.05
YBH7HE  38.97+1.58 40.07 +3.42° 48.36 +3.27* 4515 + 1.35° 39.50 + 4.74° 37.64+0.17
BYSH 39.86+2.25 4516+2.15° 48.63 + 3.24 46.34+1.34° 36.61+0.73" 36.20+0.64

°P<0.05, "P<0.01 vs WBLE; °P<0.05, P<0.01 vs LPSE.

1.2.3 A LA FH AN B ABINOSE G
o R A HAL T 40 o/LH B [, i,
FED) . S A4k N F SPIJll 2 iNOS, $4 i Bt
SPVEFRAE L BRIEAT. PRI TAEMREE R : il
-INOS TgGHUARRELLEI 1 & 200. JeBe T4
R R A (USRS N iN OSSP PE R %, LAPBS

TE W) s-65k, TOGEE B (X 40)BEHLIEH2-3
AN, Y H Olympus-BX41 B4 R 42 R 45, Meta
Morph/Dp10/B X415 A 5T 2 Feill i 134 6 %
J&{i (optical density average).
1.2.4 RT-PCR#&M| § £5/£iNOS mRNA# & A
TRIzo I Z4fR AN (1) 5 FEIE A 2L, I My- 507
MRNA, W54 e DNAG A TPCRY 1,
MNSAARI25 uL, PCRY MG 5|4 th ALK, % 2
8 5 ] [ 57 P 547 Pub M e 366 DR 22 F i i 91
Primer 5.0f¢ BT . iINOSHIMFH1h: i
5-CTACCTACCTGGGGAACACCTGGGG-3',
R 5-GGAGGAGCTGATGGAGTAGTAGCG
G-3'. B-actin5| Y7414 Liif: 5'-CACCCTGTG
CTGCTCACCGAGGCC-3', Fif: 5-CCACACA
GATGACTTGCGCTCAGG-3'. iNOSJ ¥ 41}
94°CAZMES min, SRJEREATPCRIX B I35 KA
94°CAZM:30 s, 59°CIE K30 s, 72°CHEH30 s, fix
JE 72 CHEMHS minZ bV, 274418 bp. B-actin
SN ZAE: 94°CAEPE3 min, S5°CIE k30 s, 72°C
GEAH30 s, FHE3SAMEIA, B fF60°CLEH10 min
KAE OV, P7H1690 bp. PCRY 15, BUPCR 2 [V
FEYIN0 nLANAN2 o/LEEARBEBER H ik, N T
LB R 5 BT RGAL B A, 04T 14 7
Vit 0. LAB-actin iy AR, iNOSHH
mRNAFLIL A KPR FHINOS I PCR HL K 4
FIHMH 5 B-actinfIP CR AL ¥k &5 5414 (8 1 L AE
ReAiff .

Bt AT HE Uimean = SDFE R, #H
SPSS10.0%F RGN S 25 BEdA T Se vt 3 A, 4
() LA R 5 25900, P<O.0SUCK A Gii 24 2 X

2 BR

2.1 JREBCE RS WLLPSHL1.5 hil B e
KM, 3 W) Was . 7K, 6 hAG AR hml WK H
BEKE. HL. 4ZRINGE, 5B AHPPAT, B
FEEW TR X, S W, §E e, 24 h
FBLEERS . . SRFELLFRIE . /), 48 hE
REEZEAR, 72 hE R IEH; 8NS5
hAG I b R 4K b, 3 hal 278, Kk, 6 hiE
R 07 B T, REIRAR T R K, R
A, ARG, R AR, BTN
PR, PRS2, 24 h bR MTE . kg i
W2, 48 hRNIR 2 AR A, 72 hoR WA W 5
. PAFSZARFE G T 4LAA T 416 h{ L &
080011 N R NV O w2 T N 18
X HEZH R T b R B S AN T A 2 R
B AA S ey s B

22 BABNOAE LPSAIEA N EEE3 h
H FBENO B AR 38 &1, 6 hige iy, ICILPSA14L
X HRAINO R it B B4 55(P<0.01), PAFSZAAFS$T
FIFRBGE 4 1697 L LP SZH B b P4 (P<0.01),
PAFZARFEBURITABG 4L I097 AL 4L i 2
H151(P<0.05); PAFSZARFEHUR TR 41 5 1697 41
6] B 8 22 5(P>0.05); 24 hITA R %, 72 hlFx}
A1k,

2.3 F A BINOSE G ZmRNA KA KT X} AL
M F R ZUR WANOS 8 1 xmRNA 1414, LPS
AN EE RIS S 1S hE FEA U RINOS
HARIE, 6 Wi 365, 24 higm, 48 h R, 72
WA IE W HmRNAKFEIR i & .
PAFSZARSE IR TR 4LR1G 97 413 h iNOSE
KIE, 6 hIH IS, 48 h R %, 72 hir] x4 H
mRNA /KFIR B R (E1-2, %2-3).

3 e
N O I N B2 40 i 7= A 1 i 8 &7 5k A1,

19804EFurchgott et a/™VJx B A 52 40 i Al 7
AL TFRE TR BT ML ) - N AT AR R IR D

www.wjgnet.com



NEHE, 5. PAFSAENFINASRIVENTEARBHENOZS S NINOSTRIANEIN 547
WA R
AR R R A
¥ Rk
BA, AR—E6
2 ARMAE.

1 BMEINOSEBRIA(x 400). A: 1F7F; B: LPSZH6 h; C: Fii52H6 h.

* 2 BHESHERINOSEBRETIRLEE (mean+SD, 7 = 8)

paxi:) 15h 3h 6h 24 h 48 h 72h

B4  0.191+0.013  0.190+£0.022  0.204+0.017  0.203+0.021 0.197+0.017  0.205+0.016
LPSZH  0.237+0.032°  0.257+0.029° 0.289+0.038° 0.283+0.022°  0.261+0.014°  0.244+0.029°
FH4E 0.203+0.020°  0.260+0.034°  0.280+0.015°  0.293+0.024°  0.257+0.028°  0.212 +0.022°
SBT4E 0.197+0.035°  0.259+0.027°  0.297+0.030°  0.304+0.037°  0.259+0.026°  0.204 +0.024°

P<0.05, "P<0.01 vs WWIBLE; °P<0.05, °P<0.01 vs LPSEH.

* 3 4AEIRHEIERINOS mMRNABYZRIAINIE (mean + SD, 7 = 8)

ax’:| 15h 3h 6h 24 h 48 h 72 h

SIRAE 0.17 +0.01 0.18+0.04 0.17+0.03 0.17 +0.02 0.18+0.03 0.17+0.03
LPSZH 0.96+0.11° 0.99+0.15" 1.20+0.13° 1.12+0.16° 0.97+0.13" 0.93+0.12°
bpagzl 0.17 +0.03" 0.97 +0.12° 1.16+0.15" 1.13+0.17° 0.97+0.11° 0.16 +0.02°
BsH 0.16 +0.02° 0.98+0.13" 1.25+0.16° 1.16+0.13° 0.97+0.11° 0.15+0.01°

°P<0.01 vs WHBA; %P<0.01 vs LPSL.

-actin (690 b
FNOS (418 bp)p)

M 1234567 8910111213141516171819

2 B2IEINOS mRNABEKE. M: Marker; 1: X HZH; 2—-7:
LPSZH(1.5, 3, 6, 24, 48, 72 h); 8—13: FHlZH; 14—19: JEITZH.

19874EPalmer et al HIE STIXFHEF L4551 ik &
NO. NO 3= B4 P Ty e A2 15 40 Jfa (W) A% 345 5,
Al 2 — FiRE I ) AR 228 5. T AR A HRIEN OX
R A Ry EH, IRIHNOS I ZI IR 3 —
FE, 76 H REERT 3 rboa] fe e B AR, 0 /B
FAT MM OR 4 VEF, Bl A2 B T R 47 1
—E B A RE R YRGB . PR R
JE AR RS BB 5 3 e 4 ) L A
I Y B A B BT LA R IE R A i Mo ks A T
PR E LB, BT Bon, KR i
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6 hE FMINO P & dp iy, ML R L0 4 d
24 hih & TR, HOnTReblig: fEiEE AT, B
A R BN OX] 1 Ll B 1) 4 5 5 0 A ) 2>
MVER, RESCIAE T 4ERFE P IEH i
TR R = ) T g AN v 0
TRORIS 19 S8 3k o0 Wb () L), EL AT 40 M R 9
YEF. Mg IMAERS, BT AU AL T — R 2
I OIR 2SR U DL, A P AR R ol 3 2L
R LY N, 5304 G s E

I, T WO N R AW T O B D 1
ERER DNy 6O, AP B A0 I/t A T LA
M RINOSHE 5 5, FEGNOSH T, =&
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NOSE . NOMHE I nr 45K & A M Rk B N A
— T MLy, FHIL RS, FEARILRTRE, )
1R AR TE R [RIINNO 3 E &%~ 4 PGE2, J&
AT 1 B R S A 4 R 3R 1 1 A A
D AT SR ZL T R o WA AR, DR B
B0 AR T RE; NOME AT stz 4 14
(FR AR, fe b 1 S & 1 2k, By kit —
B AN oz . (N O & 7= A w4
i B R B R P S S5 4, R
0 BRI (AR EOGE R, 3R BB A FH IR,
IS S T L b R A ) R AT B A, BRI
T HB B AEALAE; NOM KRBT 7EE W
A = A M EE R, SR I, DLBURES
JECH LR AT, AT 3RSk 18 R R R A
SCHRFRIE™ /N TN O 41 AT (4 75, FLAE s
B A KERIRENO T S SR 1.
—HAMNHAE S BENOS)HEALL-F5 2 R -NO(L-
Arg-NO).E FNO, NOSHi P J ENOS(eNOS).
PHZEPENOS(nNOS) AT E L L ENOS(mNOS),
— N HeNOSHINNOSZJFER!, MimNOS/Z&
FHERGNOS)Y. INOSTER: IRE FARKIL, 75
WREDIR AT K24, ki KENO. Y2
R, WP 2R (LPS) M2 M i BT (5
I #-la(IL-1a), MIEFSRIEE -B(TNF-B)Fly T
PLFEAFNy), 7755 E A0 SR 40 i 25
AEINOS, iINOS— HP S, Mgt ) FF Lt 1R
£, INOSHE I 4-6 h, W ARCKERINO, ANFF
BRI R A S, INOSIHFEHEAAAE T
F W3 44 P R ULt i e, B BINO S fEAE
A AR h# =, ARSI S5 R WEEREIE
FEES 1.5 h iNOS HFIRIARIL, 6 hif B3
i, 48 h N, 72 Wi KA, SE{E6 h¥24 h;
HmRNAZKFIR FI AU, A 2K R
2 2 MAE R INOSHE T, B &IHiINOSH 3K
ILHE5E, INOS mRNAZKIA B, AN HFINO,
NO i B4, BRI T B Z B B HLEE; 7]
I B P I P A N R, 0
LA, AT S B0 B R B £ 00 A
PAFJZIE 4 I ILI A UE M 350 T2 B/
ot 1 — A, AE R 28 i Mt BR]  TSOK 199 4 s
JROR i, o6 oAt 28 M 48 i DXL 1 1 47 R ke 39 i A
FIM. PAFSZ URFS A fE 535 0 N 5 2L 5 PAF
5 B LA B) ) 25 0 e R T I, ik
AT A DY A 1R 28 A T AR JEORITARL B R 1)

IRl S N & SR W ) GRE MR 5 =
45 TPAFZARFE YN, MR, W R
INOS mRNAZK- i, HiERIERIY, NOE
JSI . /N EENOXT LA DA VR, AT B 1k Bl
B2 R Bh AR DR 2R 5 R ) S R AR 7, A s
B, X B R A ORGP E .
AL 85 AR R, HFE K A B 2R MLAE I
INOSHE T, T ZEIHINOS mRNA#KIA Eiff, INOS
R RIEIG R, AR IINO, X R A4
PtEH. PAFZARFS P n) 4 RGBS 05 9%, 1l
I HEENOS mRNAKIAZK T M, iNOSHL [
FEIKIRTG, NOA: el b X} 5 B AR AR .
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