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Abstract

AIM: To determine the levels of malondialde-
hyde (MDA) and superoxide dismutase (SOD)
in acute gastric mucosal injury in rats exposed to
positive acceleration (+Gz), observe the impact
of +Gz exposure on gastric mucosal injury, and
clarify the role of oxygen free radicals in this
process.
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METHODS: Thirty male SD rats were randomly
divided into three groups: A (ethanol), B (etha-
nol with +5Gz exposure), and C (ethanol with
+10Gz exposure). All rats were intragastrically
given ethanol (0.4 mL/100 mg) after 24 h of
fasting and water deprivation for 12 h. One
hour after ethanol administration, group A did
not undergo +Gz, while groups B and C were
continuously exposed to +5Gz and +10Gz for
3 minutes, respectively. Immediately after +Gz
exposure, gastric tissue samples were taken to
observe gastric mucosal injury by light micros-
copy. The indexes of gastric mucosal injury were
calculated, and the contents of MDA and SOD in
the gastric mucosa were determined by ELISA.

RESULTS: Gastric mucosal injury was observed
in all the groups, and gastric mucosal injury was
most severe in group C, followed by groups B
and A. Group A had mildest gastric mucosal
injury. Group B showed visible gastric mucosal
congestion, edema and scattered bleeding spots,
and light microscopy revealed acute inflamma-
tory cell infiltration. The indexes of gastric mu-
cosal injury were significantly higher in group
B than in group A (naked eye: 23.654 + 9.678 vs
11.410 + 3.742; light microscopy: 5.000 = 1.054
vs 3.800 £ 1.399; both P < 0.05). Group C had
heaviest gastric mucosal injury. Diffuse gastric
mucosal congestion, edema, erosion and many
bleeding spots were visible, and light micros-
copy revealed disorderly arranged gland struc-
ture, interstitial congestion, erosion, and acute
inflammatory cell infiltration. The indexes of
gastric mucosal injury were significantly higher
in group C than in groups A and B (naked eye:
49.080 + 10.254, light microscopy: 9.400 + 2.011;
all P < 0.05). Compared with group A, the con-
tent of MDA in the gastric mucosa did not rise
significantly in group B (0.255 + 0.074 vs 0.235 *
0.044, P > 0.05); however, MDA content in group
C (0.376 + 0.084) was significantly higher than
those in groups A and B (both P < 0.05). The con-
tent of SOD in the gastric mucosa was significant-
ly lower in group C than in groups A and B (8.852
+1.001 vs 10.000 + 1.067, 10.694 + 0.965, P < 0.05),
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although no significant difference was observed
between the latter two groups (P > 0.05).

CONCLUSION: +Gz exposure aggravates acute
gastric mucosal injury in rats possibly by altering
the contents of MDA and SOD in gastric tissue.

© 2013 Baishideng. All rights reserved.
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B AFR Emik B (+Gz) R E T LR 4
FEAR A B4R P 2B b AR AR R =B
(malondialdehyde, MDA). # & L4y LEE
(superoxide dismutase, SOD)#9 /K -F &4, [ 8f
+Gz R FET B ARG 0 %vh, AR A A W
AL PR, A RATR B omed bis Ak
AR

ik 302 & SDK A REHLL mx A TF340: A2AA
TR CEERT IR ZA, B2 A oK LEE+5GZIE &K
20, C4LA4 K LEE+10GZE R F 4. 4K R
A10R, E mARIR10 dE 2224 h, Z2K12h,
J FK TEE(0.4 mL/100 me)# B 1 h/s, AR
Z Ak EAER, By C445 % T+5Gz. +10Gz
18 F &4 R E3 min, AT & SHS LB P
RELFREEIR K R B 2R, VLR &40 8 F6IE
B HARENRBEHEFHRE, &
GUTH & Whittlesk i+ - B 5445 4544, 5t
FELISAZASM § £ P MDA, SOD#)4-%.

R (H)BAXKF FBEAE R RE AT U
BH B, MAGA2E: CH>BLA>AL, A
(AAR11.410+3.742, %423.800+1.399), B
AP AR T L H AERE A e, AKAP, AR b f s
B, RAET T &M K fa Az 18 (H IR23.654
+9.678, K425.00041.054), 5AAAA £
F A it 3 L (P<0.05); CAF EH4S %
&, IR ILE AR IRZ A, ARAP, 4E R
., K@i B, B4R T T IL KR MR
HMFI, ARA AR KA, X, &K
¥ #m i3 8 (A BR49.080 £ 10.254, #.4%9.400
+2.011), 5A. BRAAIL £ F YA %5
Z L (P<0.05); (2)55Azi4ak, BLLF L F
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MDA4-&# & R 8 £(0.255+0.074 vs 0.235
+0.044), 2% Lsit 5 &L (P>0.05), C4
BEBEPTMDASE W 24 3(0.376£0.084
vs 0.23540.044), 5A. BHEAAAL £ FH A
%3t & L (P<0.05); 5 A4k, B4R 46
JEFSODA % F %R 2(10.000+1.067 vs
10.694+0.965), £ 5 K%t 5 & 3L(P>0.05),
CHERKEFSODL = 2 T 4(8.852+
1.001 vs 10.694+0.965), 5A. BAAARIL £
T3 A it 5 F L (P<0.05).

S Gz R E T ELE R ARG, B
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%, WER+Gzr KRB G 09 %, StaE |
FERE 20 4% 7 ) — 8% (malondialdehyde). #B &L
¥ AL B (superoxide dismutase)t 42, LR BT 5
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e O H R J5 2 88 T+Gz o), HH
RN ) A2 AL DA i, A SR TR K R
WETETC /K S B 18 R IR 70 &5 5 AN )
+GzfH 2 Hx, WEEHGzAT K S R 1 1 5,
I B AR 2 N — ¥ (malondialdehyde,
MDA). AN AL (superoxide dismutase,
SOD) & &, B /et — i WA A th ke

URENE ST BEHLI, R R B iR AT 5L R
il e

1 RRSE

1.1 A4 {5 & SDRR30H, SPFZR, 14 &
200 g+10 g, B ZE S S RHE B SR B0 )
s R AL, YFATE S SCXK-(%)-2007-004; Hil
T3 S B o L CFR 25 2 S B 2 A B 4
by, BT AR A Withs R, MDA, SODPEX
G 38 B R 3 0 1 b e 0 A B R 5 T
K CEE, AL T AH], #64520120314; G
Lk Z4h, sigmaN#], A F=HE 5 P4281; 0.9%F AL
B SR (I U 2 B A A IR A F, A
5C201212171); 40% P v s (AL i 2 FDRG 4t £k
A A E, A= i520110823).

12 7%

1.2.1 %-48: SDRR30M, BN R34l Adl: &
K CEERT IR, BAL: /K LBE+5GzH# R4, C
H: K CEE+10G2{E 4 Fe 4, 10, K EiE
MAERFE10 dJF HEAT 525

1.2.2 K R AL S An ik B AL A ) &0 +Gz 2% 5 )7
KA B DN UAI+G 25 5. R ] e Sk
KB, [EE T3P e P b, KR SKaH ) 2y
DFLERC, BT m, BT 1A
Ve G, ORUFIIE B A FH R ). Gz 3 K3k
1.0 Gz/s, HHvH SN LIEAT I R 42 .

1.2.3 S AR F B SCIOHT R RUZE 624 h, 2K
12 h, &3 H 2% H NHERETC/K 404 mL/100 mg).
FARRELKLERES T hg, A4l LG
3 min, AZNEEAER; B AE+5Gzfl M4k
FEH%3 min; CHI7E+10G 2 N#ELEEEFR3 min. 3
HEHLE LR BE, FEEE BB % E A2 bR
A, Ry IR BB TSR, HART I R0 21
MDA. SODI{J# .

1.2.4 ARAL 2 (1)E FBEH LG FR4CR
T EOHLE3% I Z400.6 mL/200 g )RR
i, O B B W R B I, A
RIS, SEANIR T, SPER T b R
P A5 B ARG B 0 P 5o, 2% Guthizil
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gy BT EFWR05, Bifh REKARRE, W
HAKSE, DL mmib 14y, #5% E>1 mm, WTH5
I I RCIRE (K BE4<1 mm)ih0.5; il 2
BEHOIRE (K 98 34>2 mm), 2 HriA, LA AR
o Q) BL2E LI R L 1 45 O L )
B X P 47 B B A7.(0.5 cm X 0.5 cm), FF2H 2L
N KOG, A L IRACRS (D) e,
6 2F WU S B AL 2 e B ARk %
Whittle P73 VAT B B R AL b R 4 M %
W15, BRI, 2307 MK ik k25,
TR R R PR O30y, IR R
TE 4%y, AR 2= Fa 8O [k U) A I vE 4y
SR, mARKAL BT ECH 1057 (3) ™ Fit
MDA, SOD® &AWl 5 75 & A 405 45 20 %
B U AR A T, )R 3R AR HCE R, EEP
Erh, T-80 CUKFALRAEATH, K HELISAKI
MDA. SOD &, HIFRE, LA4% A= 2 Eh 7K il ik
10%I2HE 5], 4 °C F4000 r/min25/0>10 min, B
TR, HARERE DT MDA . SOD
1 S B R R B Ul B B REAT, D R UE SR 45 R 1
RJEEVE, B AR AR AL E, WIS
TR 1 6 HE

et b3 N HISPSS17.040 24 4, Xt
BHEHEAT 5 2007, Llmean+£SDR IR, KA
5, P<0.050 % e Geit 27 i X

2 BR

2.1 RREHGZIERE R R F B RRLE M T TS
K TR FAH K RS RS T AR P e il 7K
(11.410%3.742), +Gz#& 55 Ja B &M N, Jo
K LE+5Gz 5 H5 41 R R 7 1l 7K,
HLE ROUIR AN 2R BERS 2t 1f1.(23.654 1+ 9.678),
x4 M b 22 A ek 2 8 X K L
+10G 25 55 21 1 R BLE 17 55 7, AR R
PEFRIL KM, o702 R AR AR BE R L K
TR HE AL BRE, 3870 &b 4 1 (49.080 £ 10.254), H.
5%t BN e +5G 228 R AU AH LU 22 R 3 G 4
X (P<0.05)(F1).

22 RRH+GZAERER KR AL T TK
LR IR b R e, 3y 18 b IR m WL TR) 5
o, FEA /D 2 A1 BRI (3.800 £ 1.399);
+Gz R R o B AU N E, TK LEE+5Gz %
e 21 R L B AR AN e R, 0y AR 4 i 2%
L, R 2 AT D &b PR R 6 (5.000 +
1.054), 5xFIR LA L 25 52 Geit 24 3 Tk
LTE+10G 25 H5 AP0 e T, KB IR 45k 35

mia £HB &
+Gz R E LAk
MR- Y PR
HA R RS
R IRF, VIR
R ET+Gz ik
BT RERF
RS, CA R
FEEAMAG G R E
T+Gz 5 thut, £
H AL IR 09 T AL
YRR,
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bzl PR HET
ToXZEENIRAE 11.410 +3.742 3.800 + 1.399
t=3.732 t=2.167
ToIKZE2+5Gz48 23.654 +9.678" 5.000 + 1.054°
t=5.703 t=6.128
ToKZ EE+10G2ZEH 49.080 + 10.254" 9.400+2.011™
t=10914 t=7.230

*P<0.01 vs ToIXZESNIBYE; +10GZESEIR, “P<0.01 vs FToIKZES+5GZ4H.

paxiz| [ BRIYIRIER

ToXZ EEIIRAE 0.235+0.044 10.694 + 0.965
t=4.930 t=4.198

ToIKZC EE+5Gz4H 0.255+0.074 10.000 + 1.067
t =0.747 t=1534

ToKZBE+10Gz2H 0.376 +0.084™ 8.852 + 1.001%
t =3.529 t=2482

°P<0.05 vs JUIKZBENTIRE; °P<0.05 vs LK B5+5Gz4H.

B, AU AR e M. BERE, B R 2 R UZ
AL Db R s, BE A B IR (9.400 +
2.011), 5 HAH M+5Gz R AM L, =34
Gt F i X (P<0.05)(FK1).
23 REAAGzARELHL KK G FEMDA. SOD
4% HIIK O RAML, +Gz R4 Y
FEHMDA S BIH TS, K CRE+5Gz 4 5
HTF AN .(0.255+0.074), 55X L AH Eb 2=
FICGE A5 (P>0.05); oK LIE+10G 258 5
HEFBMDAS &I E T 5(0.255+£0.074), 5
XTHRAL, +5Gz R 4L LL, 7 a St
X (P<0.05), Vi +Gzak e 3 I H &, &
+Gz Ak 75 0] R I 407 5K
5K O AL, +Gz it 841 H 5
JEPSODE & AT N %, oK LMFE+5Gz 3 #a 21
R R E.(10.00041.067), 5%k R ZHAH L 2 5+
gt 2# L (P>0.05); /K LBE+10Gz 2 #7 2
HAMESOD & W] 2 T F£(8.8524+1.001), 5%f
WAl +5GzE B AL, 22 R gt 2Em X
(P<0.05), UiHH+Gz2#E ox 51 B R LR 1 K
B, m+ Gz EonT R 15 5K (3R 2).

3 e
+GzyeF8 KAT I = A 1 | =k 3 B 1) D e 2,
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2 T3 A>T B B Sk e I . KRR
WY e I N 2 R 0T LA B 1Bk R
B AE+Gz R TR R, TS OB EER . &2
SR 2 2y P SR A A 3R, RIS TS RN il
EE AR, R A, i R A 2R
BesE, BT B, b 22 ORI AT SR AR
RATUIATE S+ G2l B 85 T, i 4l SE R
KM g, I RURRBERE. ARSI R ST 4G
IR, +Gz i v INE B Jibit, H+Gz(d
e, B, XA AT DAY (1 S 4
H—F HUFTRNAE B e R
F ) FEAE ", Yashimura?s™ . Alarcon de la
Lastra® "R 700E S48 H B3k 5 1 R4 06
FEY). R EPRHT TR RTIRE T, A
H H1 S 0T 52 e B R . ARSI A A
F+Gz 2 F 0] RS (15, 45 3 WoR+Gz
FRFE ] 0 B, HAGz (e B I,
FEAm KIS R BEH R MDAL SODIFZK AR
1, RIAR B R S B TN —.
TEAEBRAAT N, H I TE AR 5 ] 7 A TR I
A F B SE, LB 40 i TN A D PHA AL AN
VARG B P AR 1 (0,-) Flid 4
AN AR ARG B4 E LB
R, AR R T 5 BB AU FEE.
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P P B IR PR 407 40 PRI 1 R S A4 L i
HIL e H ik (reduced glutathione, GSH). SODF!
AL, SOD MDA S H i A\ I
UF A H AR FR bR, IEHREOLT, H
B SA PR RGP, 2 R
PAE) A FH sl i S5 50 T, (8= KR A
AP G0y 1 5 R O LT, RER T P4
(reactive oxygen species, ROS), U10,-. ¥ H &
(OH)F1—% 4k & (nitrous oxide, NO)Z&H H: 3=
TRV SRR L AR BRI AN P, AT
20 BB IR R, Al RN Lk A A5 1
FHER P,

NSAIDs. A8 3l S P BEA5 R 22 28]
S R A, BN R . A
BoRPIZREG R E R A AL 2 R,
hEEN AR SR A BT R E
ARPYRIZE 2 WS I E BT, SODIG
PE B ARSI T 4SRN, ALK R R
FISODF 3 PR, HA5 K LB B ATH L,
+Gz % JFSODI & W W %, H5+Gzfi %
F RAANDE, +GzilE, SODE R N, R
+Gz 5 a5 AP A B SR R R
R, A, Olaleye 5T 2, ZBE5 1A
B ot A1 F 1 5. MID AR %0 A H 3
Tt A= W i vl £ 22 ANV R g 037 R i TR o ) g IR
PE AR A, R T 0 I 8 A R R .
ASZIG R, 5K LEEX AR L, +Gz 355 5
BHETMDA G I EH 2, HE5+GzfA % 1E
FAE, BEWI+G 2l n] i S AR 3 40, SEALT
A g e O A AR SR ARk
M, oK L EE+SGz R #7241 H F MDA, SODIY)
TS TEK GRER ALAR L, 2= 5 E ] R
Givh 2 X, P WMEH+G 2 5 5 6 K L S BB
s AN K, {8 R+ Gz 5% 85 ] W] 5 0 T B R
(KI5, 42 I A 1o+ Gz {1 % 75 S0 2 45
A =0

TiAh, AEAGZEHITT, BT AR H b 1)
BN, % F IR Bh K R BRI, g T B I S
HLL R, 41230] A ks i Besg . o dok
A HAE Ry DL S5 35 R 1) SRE 40 i, R 39 e A ek
N QIR S 5BE B7 N S BN = Wl SR o 72 ) S
R R A P A R R R T
AR FHEOLE S IR L AR B MR 41 i 1) 98
RE AT B R A T I B AR FE Y, (Y
PR P 5 PO A0 P 1) b 3R B 1 AR B
AKF(>20 1 1), AT AR bR 4 s 41
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LWL AT B 2 200 1 W 4 B T3 7 1) 3 iR
44 1T (reduced nicotinamide-adenine dinucleo-
tide phosphate I, NADPHII), 5 ki 40 g
WP R A, P AR IOR B IR OS, AT 51 S IE
AR B, BAE BT F SRR, +Gz ik 5%
J (R R B ) v ) AL K R 28k A iR
I, $E7R+Gz 2 FE 5 R I R, vTRE &
R VEM M LR R B A A E AT G, S35,
P T T RGBT 1 B ) A 3 Y P R 5K OR A D RE,
28 R LRI, T R4 2 A kil
FEVE, JBHROSS T 1 40 6% 1) 5 40 R R AN 1) o
SR 2R, A T R S el I 30 ), A R D,
MR AT IR AE . DhRe R RS A B A = i e
AU IR AN, A RE AN, 4N Ca’ i £,
AT A JI5E S I R T AN R 2 AR i e
WS AL Il T I 3 A B e i S )
T2 ey T H AR AT AT ZH 21 R I SR ) 2H 2392
BT T, P EREIROS, Jf il Haber-
Weiss WA AR jl 4l i 75 4 50 ORI 32 3 Bk, B8
iR, SRR M. ARG, 4
A S PR R A I AT R SR S P e R A
A A 2 S I/ R P I PN R a0 R A% T
FEAEHY. A ERRBEZ, WNE T HE
BB BT LA+Gz 2% B A7 v] B & 1 &b
B A e L P E AR R R AR,
[ = g0 A HE TN

M, EE+Gz E T 25, nl i E &
SR, RN UK I, Bt Re
JIBRAR, 3X 0] RE A RS A i ) A R
2, AR S0 o AR T 2T $AT
JE 0 IR 7 R AL 1 10 ST 56 Ak A

4  SEE
1 A%, HEOE, tlosal, xRN, B, TaE, it

W, kB, NEZKEGzREE S T hLLIEIEErAs
& HEfTZS TR BR 2 2004; 15: 65-69

2 JHBE Fuk, Fokd, R, KET, B, IVERR. HE
GzZF JF RO E=NIFIAIE AT ISR, s E RN AT
FZeds 2010; 26: 275-277

3 Tripp LD, Warm ]S, Matthews G, Chiu P, Werchan P,
Deaton JE. +Gz acceleration loss of consciousness:
time course of performance deficits with repeated
experience. Hum Factors 2006; 48: 109-120 [PMID:
16696261 DOI: 10.1518/001872006776412144]

4 Wagstaff AS, Jahr KI, Rodskier S. +Gz-induced spi-
nal symptoms in fighter pilots: operational and in-
dividual associated factors. Aviat Space Environ Med
2012; 83: 1092-1096 [PMID: 23156098 DOI: 10.3357/
ASEM.3146.2012]

5  FB FIR, BMEV, sk5il. Gzillgnatkaea-1
HL¥ITEURNAG, mALBR B2-MGHISI. fiiREES:
BB TAR S GE 2011; 24: 221-223

| PG X4
iE Heig B RATRE
F AWk E
F e ik E, %
e i JE B >T B B
& E ik .
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W@ 530 6 BAPERL, SEERZE, PIER, IHEHENS. =Gz (E RN E A cosal lesions. | Physiol Pharmacol 2002; 53: 761-773
AL AR, A HRISHEYERT . SEAPRZ4%E 2010; 27: 545-550 [PMID: 12510862]

Akt ibTE, 7 IR, FA, WA, BE, KEZ, JRE, BEE, B, 23 Kim H. Oxidative stress in Helicobacter pylori-
H—EAFEL T RGBS ST, thETT FRESZ4E 2010; induced gastric cell injury. Inflammopharmacology
19: 760-762 2005; 13: 63-74 [PMID: 16259728 DOI: 10.1163 /1568
8 5k, ZRES, EEAR, BRI, A, A, AR B 56005774423962]
BN R SIS M B i A & a0, R e A\ 24 Holian O, Wahid S, Atten MJ, Attar BM. Inhibition
Zu22011; 19: 2863-2868 of gastric cancer cell proliferation by resveratrol:
9 EE, R, AR, SR, AL GzREEAT KR B AL role of nitric oxide. Am ] Physiol Gastrointest Liver
R M i e R A AR R - B IsE . 5 Al Physiol 2002; 282: G809-G816 [PMID: 11960777]
HEZ4E 2013; 22: 228-231 25  Murphy MP. How mitochondria produce reactive
10 FEEE, SRR, PMESE, VPRI, #rZsih, BITK. GzlE oxygen species. Biochem ] 2009; 417: 1-13 [PMID:
Bl = N = O 117711V s ] o == SO Y 19061483 DOI: 10.1042/ BJ20081386]
ERES SEY TR E 2005; 18: 148-150 26  Turrens JF. Mitochondrial formation of reactive
11 JEESS, (k. EE B S BRI, AN oxygen species. | Physiol 2003; 552: 335-344 [PMID:
{bZ4& 2005; 13: 2582-2585 14561818 DOI: 10.1113/jphysiol.2003.049478]
12 AR R, R, EECRENRIERR EAMESE 27 Kakkar P, Singh BK. Mitochondria: a hub of redox
H 2 N R EBR AR AO5A. tHFE g k& 2008; activities and cellular distress control. Mol Cell
16: 3321-3323 Biochem 2007; 305: 235-253 [PMID: 17562131 DOI:
13 Yoshimura T, Sugata H. Alcohol scavenges nitric 10.1007/s11010-007-9520-8]
oxide in gastric lumen. Nitric Oxide 2002; 6: 347-352 28  Das SK, Roy C. The protective role of Aegle marme-
[PMID: 12009853 DOI: 10.1006 /niox.2001.0411] los on aspirin-induced gastro-duodenal ulceration
14  Alarcon de la Lastra C, Nieto A, Martin M]J, Cabré in albino rat model: a possible involvement of
F, Herrerias JM, Motilva V. Gastric toxicity of race- antioxidants. Saudi | Gastroenterol 2012; 18: 188-194
mic ketoprofen and its enantiomers in rat: oxygen [PMID: 22626798 DOI: 10.4103/1319-3767.96452]
radical generation and COX-expression. Inflamm 29 X8R, T4, BFHEE, FEZE. O S RMIEOMRGTE
Res 2002; 51: 51-57 [PMID: 11930903 DOI: 10.1007/ F. fEdEERREE 25 2006; 18: 327-329
BF02683999] 30 Ismail IF, Golbabapour S, Hassandarvish P,
15 KSR, FEEE, 258, PR3E, AL, #hA, B B Hajrezaie M, Abdul Majid N, Kadir FA, Al-Bayaty
SRS AER S0 B R AN R SR, B F, Awang K, Hazni H, Abdulla MA. Gastroprotec-
FAIT 28 2012; 21: 268-270 tive Activity of Polygonum chinense Aqueous Leaf
16  Kuwano Y, Kawahara T, Yamamoto H, Teshima- Extract on Ethanol-Induced Hemorrhagic Mucosal
Kondo S, Tominaga K, Masuda K, Kishi K, Morita Lesions in Rats. Evid Based Complement Alternat Med
K, Rokutan K. Interferon-gamma activates tran- 2012; 2012: 404012 [PMID: 23365597]
scription of NADPH oxidase 1 gene and upregu- 31  Olaleye SB, Farombi EO. Attenuation of indometha-
lates production of superoxide anion by human cin- and HCl/ethanol-induced oxidative gastric
large intestinal epithelial cells. Am | Physiol Cell mucosa damage in rats by kolaviron, a natural bi-
Physiol 2006; 290: C433-C443 [PMID: 16162660 DOI: flavonoid of Garcinia kola seed. Phytother Res 2006;
10.1152/ ajpcell.00135.2005] 20: 14-20 [PMID: 16397915 DOI: 10.1002/ ptr.1793]
17 Ha EM, Oh CT, Bae YS, Lee W]J. A direct role for 32 Alvarez-Suarez JM, Dekanski D, Risti¢ S, Radonji¢
dual oxidase in Drosophila gut immunity. Science NV, Petronijevié¢ ND, Giampieri F, Astolfi P,
2005; 310: 847-850 [PMID: 16272120 DOI: 10.1126/ Gonzalez-Paramas AM, Santos-Buelga C, Tulipani S,
science.1117311] Quiles JL, Mezzetti B, Battino M. Strawberry polyphe-
18  El Hassani RA, Benfares N, Caillou B, Talbot M, nols attenuate ethanol-induced gastric lesions in rats
Sabourin JC, Belotte V, Morand S, Gnidehou S, by activation of antioxidant enzymes and attenuation
Agnandji D, Ohayon R, Kaniewski J, Noél-Hudson of MDA increase. PLoS One 2011; 6: €25878 [PMID:
MS, Bidart JM, Schlumberger M, Virion A, Dupuy C. 22016781 DOI: 10.1371/journal.pone.0025878]
Dual oxidase2 is expressed all along the digestive 33  Olaleye SB, Adaramoye OA, Erigbali PP, Adeniyi
tract. Am | Physiol Gastrointest Liver Physiol 2005; OS. Lead exposure increases oxidative stress in the
288: G933-G942 [PMID: 15591162 DOI: 10.1152/ gastric mucosa of HCl/ethanol-exposed rats. World
ajpgi.00198.2004] J Gastroenterol 2007; 13: 5121-5126 [PMID: 17876879]
19 OhTY, Lee JS, Ahn BO, Cho H, Kim WB, Kim YB, 34  §IN4T, XHEIR, FEM, T, REss #gth
Surh Y], Cho SW, Hahm KB. Oxidative damages IR ME RS ZE AR B R SR M A1 E AL
are critical in pathogenesis of reflux esophagitis: A=A ebrgsEn. thE i ZE RS ZE 2006: 12:
implication of antioxidants in its treatment. Free 279-281
Radic Biol Med 2001; 30: 905-915 [PMID: 11295533 35 X, LUk, XIEH, B5E, TAr8. BONLIZGE
DOI: 10.1016/50891-5849(01)00472-5] KRB N 2 A4 L-6 FITNF oK ek /KA.
20 LiY, Wo JM, Ellis S, Ray MB, Jones W, Martin RC. thE A ST A= 4R 2002; 18: 649-653
A novel external esophageal perfusion model for re- 36  Ichikawa H, Naito Y, Takagi T, Tomatsuri N, Yo-
flux esophageal injury. Dig Dis Sci 2006; 51: 527-532 shida N, Yoshikawa T. A specific peroxisome pro-
[PMID: 16614962 DOI: 10.1007 /510620-006-3165-4] liferator-activated receptor-gamma (PPAR-gamma)
21  Galle J. [Atherosclerosis and arteriitis: implica- ligand, pioglitazone, ameliorates gastric mucosal
tions for therapy of cardiovascular disease]. Herz damage induced by ischemia and reperfusion in
2004; 29: 4-11 [PMID: 14968336 DOI: 10.1007/ rats. Redox Rep 2002; 7: 343-346 [PMID: 12688526
s00059-004-2520-5] DOI: 10.1179/135100002125000956]
22 Kwiecienn S, Brzozowski T, Konturek PCh, Konturek 37  Jiménez MD, Martin MJ, Alarcén de la Lastra C,

(49

TEE
Jaishideng®

SJ. The role of reactive oxygen species in action of
nitric oxide-donors on stress-induced gastric mu-

WCJD | www.wjgnet.com

Bruseghini L, Esteras A, Herrerias JM, Motilva V.
Role of L-arginine in ibuprofen-induced oxidative

2013-06-28 | Volume 21 | Issue 18 |



AL 5. ENRERE NRMEBORRHBHELPMDA, SODKYBYEEL 1739

stress and neutrophil infiltration in gastric mucosa. oxidant mechanism is involved in the gastroprotec-
Free Radic Res 2004; 38: 903-911 [PMID: 15621707 tive effects of ozonized sunflower oil in ethanol-
DOI: 10.1080/10715760410001705168] induced ulcers in rats. Mediators Inflamm 2007; 2007:

38  Sener G, Paskaloglu K, Kapucu C, Cetinel S, Con- 65873 [PMID: 17497036]
tuk G, Ayanoglu-Diilger G. Octreotide amelio- 44  de Groot H. [Injury to visceral organs by ischemia
rates alendronate-induced gastric injury. Peptides and reperfusion. Processes in pathogenetic net-
2004; 25: 115-121 [PMID: 15003363 DOI: 10.1016/ works]. Zentralbl Chir 2005; 130: 202-212 [PMID:
j-peptides.2003.11.017] 15965871 DOI: 10.1055/5-2005-836578]

39 Cassatella MA. Neutrophil-derived proteins: 45  Yasukawa K, Kasazaki K, Hyodo F, Utsumi H. Non-
selling cytokines by the pound. Adv Immunol invasive analysis of reactive oxygen species gener-
1999; 73: 369-509 [PMID: 10399011 DOI: 10.1016/ ated in rats with water immersion restraint-induced
S0065-2776(08)60791-9] gastric lesions using in vivo electron spin resonance

40 UL, B2 2. CEERREE AR s, A AN spectroscopy. Free Radic Res 2004; 38: 147-155 [PMID:
1% 2000; 8: 355-356 15104208 DOI: 10.1080/1071576036001641196]

41 JHEEMR, kAR, PR mIEER R R AL 2 . 46 Okajima K, Harada N, Uchiba M, Mori M. Neu-
FERERN . FEEF SIER 2004; 24: 1-5 trophil elastase contributes to the development

42 SSnR, REfRE ek i T AIMODS. SRR of ischemia-reperfusion-induced liver injury by
~Zu= 2005; 30: 173-174 decreasing endothelial production of prostacyclin

43  Zamora Rodriguez ZB, Gonzalez Alvarez R, in rats. Am | Physiol Gastrointest Liver Physiol 2004;
Guanche D, Merino N, Hernandez Rosales F, Mené- 287: G1116-G1123 [PMID: 15246960 DOI: 10.1152/
ndez Cepero S, Alonso Gonzalez Y, Schulz S. Anti- ajpgi.00061.2004]

% W B% 1954

ISSN 1009-3079 (print) ISSN 2219-2859 (online) DOL: 10.11569  20134E 17K ) Baishideng It £
o ?ﬁ»@v o

(#RFARWRE) HA. AEHEAAK

AR (AR AEAAED [FEBRARHET] S TSSN 1009-3079 (print), ISSN 2219-2859 (online), DOI: 10.11569,
Shijie Huaren Xiaohua Zazhi/World Chinese Journal of Digestology], & —AHKHE N30, . HIRKX.
R AT DX (148347 B i 27 R HH0 27 % G SR I T IO B [RAT PRSI A T s, B 7R 1R P 5 i 7
90 2% R0 T 27 AU DR SIZ e R0 AT A H 45 5 1 s LA I R A ST i B4 e &8 2R PP M I S 5, AL iy
R AARGEIR, RINTRFE S A, B A2 AR v DOl i iR — AN AN 52 BRI ST 5 ok S 2 3R HC4 30, T AR HL Atk
PR BT ) B )3 i, O (1 2 K G 2 D AR AT W B 2% T A 8 AT S A %, R b AT TPy R B ST 5
St — AR,

B T AFAFEZ AL, (TR ATEAGAR D 18 5] — IR E 2 X0 7 A 153 1) 78 4 UL, B A g v SO o P
WA — AR L S A7 2 BRI R, R s ek, R . AHOGIRIE . BUFraE . N H
B, AR [RATIE.

(AR AHA S BN AR 5. W H. M, 8. BT 38,
RERRE  HEAES . BRI . e, WA AL, TATI S . ks, k. s, DU iE
BEINEN N L1k, AR KERZ g EFIER. B s RHE A,

(A AT AR 0 H s A s 0Tt 1 T3 T 7 AR 6 2% A0k 1 %2 SR VP8 B I PR 52 e RN S b AT
FUAHES & B R U ST, AR SRR, B, PEZE. MRsE. hIHES S BB
2L B, AMNIRITSE. ELSE . EERRIE AR AR RN ARG &, BB AR, S B R SRS

(49

kR £ 3

Baishideng® WCJD | www.wjgnet.com 2013-06-28 | Volume 21 | Issue 18 |



