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Protective effect of Periplaneta americana extract on mice with ethanol-induced
acute gastric ulcer
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ABSTRACT . AIM To investigate the protective effects of Periplaneta americana 1. extract and its segment mo-
lecular weight (M) parts on mice with ethanol-induced acute gastric ulcer and its mechanism of action. METH-
ODS Eighty SPF ICR male mice were randomly divided into control, model, Kangfuxin Oral Liquid, P. ameri-
cana extract, M <1 000 Da, 1000 Da <M <5 000 Da, 5 000 Da <M <10 000 Da and M > 10 000 Da parts
groups. Intragastric administration of corresponding drugs were given to each group for successive seven days. Ex-
cept for the control group, the models in another groups were established by anhydrous ethanol. Then all the ani-
mals were sacrificed, ulcer inhibition rate was detected, pathology observation of gastric mucosa was carried out,
and contents or activities of relevant indices were determined. RESULTS Compared with the control group, the
gastric mucosa of mice in model group showed obvious ulcer lesions, and infiltration of inflammatory cells was in-
creased obviously, contents of lipid peroxides including malondialdehyde (MDA) , nitrc oxide (NO) and inducible
nitric oxide synthase (iNOS) were increased significantly, while activities of constitutive nitric oxide synthase
(e¢NOS), superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase ( GSH-Px) were decreased
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significantly. Compared with the model group, the inhibitory effects of P. americana extract and its 1 000 Da <

M <5 000 Da part on ulcer were obvious, the pathological state of mice’ s stomach tissue was improved, the levels
of MDA, NO and iNOS were obviously decreased, and the activities of cNOS, SOD, CAT and GSH-Px were signif-

icantly increased. CONCLUSION P. americana extract can prevent acute gastric ulcer by decreasing the con-

tents of oxygen free radicals and NO free radical oxidations, especially 1 000 Da <M <5 000 Da part.

KEY WORDS; Periplaneta americana L. ; acute gastric ulcer; oxidative stress; protective effect

SEWN KW Periplaneta americana L. J& T B 444
B H AR, TEHIER LA SACEAER AR,
A AT ZFR, REASEMRENIIR R Rk
Bz EMMREIE A, REWTF (Mg
ARBLZ) , EHTLAH A JFURMT & 14 v 24 B 528
AIMERE, XEBYE, JUHEIEEE Bz A
B S R T Bty P A, AR SRkt K A AL
P ARG, X HE— B R RAHE T A R
PR

Bt P G R S A AR UIAROG, RS T
5 197 19 A A 2 £ T T S i) 3] 22 e O S g 1 3
ik, MORERER, A ENZ, CBEAML
TEH RIS A AL (XOD) AEHIR AR R A 2,
WmEAmME (OH")  #MAMET (0°7). 34
fEfa (H,0,) . BRI A M IEEHESR (ROS),
o Bt e S A A B B

AR S i ] A5 SR N R R Y, IR AR AT
DERRARAE 5~ b FLAf 2 AN W) BB 23, X HA S
N E B 2 B E I T B AL, IR ISR
AR AR A3 £ B2 %o A FHAILBR A T 00 20 R
1 MRS
1.1 %33h4  SPF 4¢ ICR MEtE/NRR, AR &
25 ~27 g, WAMNIAETPEARERE, ShPEHIE
7 SCXK (JII) 2013-24, Fal 3% [ 5 v P2 25 4 B
S AR R R A e 2 2 BRI =S (G
5 TCM-2009-315) , &8 10 H
1.2 XZBARA SEUM MR 7 W T AR 46
HE kAT, 2R S 2R Tl S AR S
SEE R JE B 2 W KWk Periplaneta americana
L. o $RE. BYRESEMHRMRIR v, fn 12 f5 4 70% &
PEZESE M 2 2 K, FER 2 h, BRI OB,
AR, A 20 fE i alifbok, IRE . Bk
Gy, WRERFZWOTE, W UR, WCREUEW, WUE K
4, mIPORARHGE R, R RN, A3 A
PR A Tl T S A IR P AR I 2 TR, MR K2
W, A3 A IARFR R IR T B PR PRSI 2 UK, WK
JEPRIBOR, FEIMA 3 AR & R L BR R 42 L 2
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W, WHEKIZEWE, EMRAR, RIAS S8 N 4R R
Y (% 10.95% ), ARPE T (M) K/Nii o
ABUERE, X IZEE A TR BT S, 43l M <
1 000 Da, 1 000 Da <M <5 000 Da, 5 000 Da <
M <10 000 Da, M >10 000 Da %4>, 1EkZik2l
v, &H.

LN RIS (HiE%5 20131012) , HBCER A
FAGERHE A BR A A4 ) 5 U RS2 M <
1 000 Da, 1 000 Da <M <5 000 Da, 5 000 Da <
M <10 000 Da, M >10 000 Da 43 (#t5 20131206-
1. 20131206-2, 20131206-3 . 201312064, H & %4
Wk 4.64% | 1.82% . 2.69% . 1.16% ), VLY
R 2 R FE R TR D E S S s AR B
SOFR (S M140937, RSP EIRHME 25 L A R
ovw], HARGEE 30 mL) 5 PBS, ZHRHEE . NaOH |
ToK CBEEE Y R oA i

s A O e A & (kS A045-
2) . NO x| & (k%= A013-2) . INOS — 7 [a] izt
Fl& (5 A014-1) . CAT ik# & (iS5 A007-
1), SOD i & (it A001-3) . MDA K5l &
(#it%5 A003-1) . GSH il & (#it*5 A005), ¥y
A rE 5 AR TR ST T

4% Z R W IR A TR . R % PR 2 R W
40 g, B T 1 000 mL PBS Z% #p ¥, Jinif &
1 mol/L NaOH ¥ (pH 7.4), 60 °C/K¥#HEF14%
PR R, RIS
1.3 B LTRSS, BS323S 7RV (F
F£0.001 g, b LR HRFEAR AT ) ;
R680 fi hn A ( LA RHLER T ) 5 B VR & AL
(FERRCHRBH: [hE] ARAH) .

2 HEDY

2.1 hihuymist  FrASNYEE N RS 3 d,
FARTTEBENL 0 8 4, &SPl BRI | HREE W
W (3.90 ml/kg ), 36 U K M 42 B 4
(141.77 mg/kg ) . $ B % M < 1 000 Da 4
(60. 09 mg/kg) FEEH1 000 Da <M <5 000 Da 4
(23.51 mg/kg) . $#EH 5 000 Da <M <10 000 Da
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0 (34.79 mg/kg) FIEHLH M > 10 000 Da 4
(14.98 mg/kg) , 4110 H, £ 45255 544 i
P H IR 10 g, 256 & TR AL P BT
BT IRIRFIE A 8 5. AH A SR Y RIT
f, % 0.2 mL/10 g 525 ¥ H A TAEN 259, =5
2RISR 2 25 - 4 i A AR K

2.2 MAFHBRBM ASWIESGATI, 5
6 RIFIREREAEEK 24 h, 57 Ropt4252 h )5,
Frzs (digh, Haa&d/NRd 0. 15 mL/10 g 51 &
MK, = AH/NRHES FRAEREIK, &
FErEAE 1 h 5, SCRPBESIARSEshY), FIMEECE , IR
BRETF, ARG, BT, 57HE
FhEE AR Bl B EBAL (5 mm x5 mm), BT 4% 28
R b AL, AR TR EE R R
2, FoE i e KA B KR 10% 515, %
HEODHLT 4 €, 3 500 r/min | &.0> 10 min, HX
W, -20 TR

2.3 KM IARER T

2.3.1 Wil ks RO E S i SR
B S K, S IFIE ., AR <
I mm#% 1 mm 3, 53503H58 4 Bz 440 AR, T
M<lmm® it 14, 1 ~2mm® 3274, 2~3 mm’
348, 3~4 mm’ {1445, #id 4 mm® SFBET
DL Bk BRIz s s Te L, IR
iz, AR B MG = [ (BAAH B 48
OV YA - A B IE BCOYME) /R B
FRBCFIME] x100%

2.3.2 HBUERIMES  BUE AL ) E R AR
A, RZDUAS P E RO E T A
WY R, & HE et i mEs B 4 400 #AR
A AU2E S

2.3.3  WST Ll SOD it BEHL 2 725 41k
A, W 1% HELIR MR 2, 5. 10 f53E4T il
S PEHC I ERAE 40% ~ 60% f¥ X R &,
FriE Uit & S 0, mAME HAmBES 5, R
0.2% JfefEFliE, FMR SOD 7] & il I & 21
Z180D i, Hrh, HERAAEASTA=ET
H e I, B O SRR 2 R
PEHL, HMEE (g) @ A (mL) 1:9 @l
AAHER K, VKBS, W4 R 10% A U515,
BB OHLT 4 €. 3 500 r/min F E.0 10 min,
BV, AR KSR 12 9 L BIAR B AL 1% ZH 40
A1, F B2 H A W R U A5 ZH 2R 1
TAT . JREAHITE PRI R E .

2.3.4 TBA @2 MDA &4 & HU10% A& FiLh
KLV, 3 500 r/min B0 10 min B EH,
i B8 MDA 305 G Ul e 240 MDA & A i
2.3.5  CAT FVEIGE I 10% /& b K 41 415) 3%
HEE, BBEE 1%, 3 500 r/min &> 10 min B |
T, F MR CAT 270 & vd I 45 0 41 21 CAT {1,
S ELAARIN 5 3k A v (e FH R AR AL i A T T P D
A, HULB A RN RS A AN, TS sE
B BRI A T T LI
2.3.6 GSH-PX & MM 4 5 H 10% . 5% .
1% SR BAT LSS, A6 2 15% ~55%
(XTI SR, P32 BBCHT o 3R AE 45% 1Y 50% A2 A A
FEAERRE R e, ST IR S, A e
1% M AER R, #i I8 GSH-Px 3% 71 £ 136 B 45 ) 22
ZHZ GSH-Px ik, S5 HAAI 5 5o i v fi il
AL T IR R A, Ui S A o
Mg AR, TS S R RS A T4 AT DA HE
2.3.7 NO HFAHEME 10% 4PERKHAL5HK,
T3 500 t/min F 5.0 10 min B 3, #8 NO iR
I A A5 e 2 ZURN LT Y NO 5 o
2.3.8 iNOS Fl cNOS {E MM & A4k 7 & 1 e
PHATHHOCHURSS, BERURAEN e e B, I 44t
iNOS 1 ¢NOS 75 .
2.4 itk I SPSS 19. 0 B AT G 0T o
BRI bt (2 2s) R, FFEIESD
HHRR A ANOVA 381, Jr 22553 dlim) ik 47 LSD
K, J7 2255 E #5417 Tamhane” s T2 £ 465, AAF
GIERS A H AR HAESER L, P <0.05 0k
Hagit¥#E X,
3 &R
3.1 Bthipiast TEEECD R F KB AR B A h
Fohgen  HGIRBOMEIRNE S REY, 5
ZHAME, BRAAN REEER (P<0.01),
PR CBEEUN R B B A T SRR AR
L, SEUMRWRE 4, #2041 000 Da <M <
5 000 Da ZH F1FHM: 2520 s W it 7 48 B W A1, 1t
MR AR (P <0.05, P<0.01); HAiA%K
HIE GBS Rmsh Y Bt e B s (P>
0.05), Z5RILIKE 1 Fngk 1,
3.2 Xhdpiast TEEECD RH R AR R R g 4R
TR &M e IEE LR/ E SR REST,
WE2A PR, FE. ZIET)ZE . N2 KRR ZE
YOO, WA T O B E . ARRZH SE B
JARER T E LI TR, RN BE R
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CREEHA

E$£E#IM<1 000 Da‘H

G.2HU5 000 Da<M<10 000 DaZil HAZEUIM>10 000 DaZil

E1 EMKERSIRE /R B 5 E o E
Fig.1 Cutaway views of various extracts from P.

americana on stomach of mice

AR, FEBOKM . Tl R R, B2
ALK S PEANMIZ I, DA 0 3 e 386 24 0 2 40 g
RigAE, WK 2B, ML (REHW) Mm%
PHAEEEE 1 000 Da <M <5 000 Da 415250 54
Btz W, ZEREK A e g B s, LT
BB RN, WE 2C f12F, HAKAHE 5
JEEZTT ULBH 355, A UK AN R A0 MR B 4 58
th, WE 2D, 2E, 2G FI2H FiR,

G AR5 000 Da<M‘:10’000 Da#l | H FERHIM>10 000 Datll
T #ik A A5 s
2 ENRBERIMNMNREHARFERSHE I
(HE, x100)
Fig. 2 Effects of various extracts from P. americana on
gastric tissue histopathology of mice ( HE, x
100)

F1 EFNKBRZRDYNRERBMHRLHZM (X£s, n=10)

Tab.1 Effects of various extracts from P. americana on the inhibition rate of gastric ulcer of mice (x +s, n=10)

20 5 FHE/ (mg-kg™") AL 4y ERuyZEL HESEA
FHA - 0.00 £0. 00 ** 100. 00 +0. 00 **
FERI ] - 152.89 +17.11 -
BRI PN $ L 141.77 18.27 +4.46 88.05 +22. 54~
FLEU M <1 000 Da 21 60. 09 69.99 +21.29 54.22 +27
FLHCY 1 000 Da <M <5 000 Da 41 23.51 8.52£1.94* 94.43 +£33.32*
FLE 5 000 Da < M < 10 000 Da 41 34.79 91.70 +44.35 40.02 +24.77
FLEU M > 10 000 Da 41 14.98 64.31 +15.27 57.94 +34. 84
SR BT 3.90 mL 15.21 £6.59 90.05 +17.39*

e SR R, * P <0.05, 7P <0.01
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3.3 2B TEHKEFRHBEA DR R REA
22 SOD #= MDA F Moy #rm S ML, BiA
/N BRI L SOD Ef i3 FFE(P <0.05),
MDA FAHEBE ETF (P <0.05); SEAZHAMILL,

3 B FAVE 25 RREADHRRZE /N U B ZH N SOD 6 1 2
FItE (P <0.05), [E MDA &4 £ % F %
(P<0.05, P<0.01), HAth#4I{LEIH F1E SOD
BT, WEMT MDA S tigash, SEMEMLILTTS

MRS . 425U 1 000 Da <M <5000 Da & 44225 (P>0.05), 4RILE2,
xR2 ZFIREWX/NRBEREAL SOD #1 MDA SHBEMENT (X5, n=10)
Tab.2 Effects of tested drugs on the contents of SOD and MDA of gastric mucosal tissue in mice (x s, n=10)

25 51 SOD/(U-g prot ™) SOD 4285 3%/% MDA/ (nmol-mg prot =') MDA Ji /L3R /%
AL 0.23 +0.05 - 4.52+1.33 -
IEE 0.55+0.07" 139.13 £27.83 " 2.22+1.23" 50.88 +10.18*
ESIPN &3 e 7| 0.59+0.17"~ 156.52 +31.30 " 2.03 £0.52 ™ 55.09 £11.02 ™
LI M <1 000 Da 21 0.24 +0. 14 4.35+0.87 4.30 +1.19 4.87+0.97
FLEU 1 000 Da < M <5 000 Da 41 0.68 +0.15** 195. 65 £39.13 1.81 +0.86* 59.96 +11.99 **
LI 5 000 Da < M <10 000 Da 21 0.27 +0. 02 17.39 £3.48 4.51+1.1 0.22 =0. 04
FLEU M >10 000 Da 41 0.3120.13 34.78 +6. 96 4.17 £1.01 7.74 £1.55
RSB 0.62+0.19* 169.57 £33.91 " 2.63+1.16" 41.81 +8.36"

T SER A, * P <0.05, P <0.01
3.4 X BT ROF AB 2R 4R CAT F= GSH-Px
FWeHean S F4IAE, BRI E R4S
CAT 15 PE A GSH-Px 76 ¥EX W F % (P <0.01);
EEIRIAAHL, SEUN RIS EU 4 . FEHUY 1 000
Da <M <5 000 Da 21 FIBHE 24 FE &2 W 4/ IN L CAT
MR B ETHE (P <0.05), HipY &L iR

25 GSH-Px 351 (P <0.05); 424 M <1 000 Da
oA Fhim CAT, F#AIL GSH-Px iG PRy H, $EHK
#5000 Da< M <10 000 Da #5428 1 TH 25 GSH-
Px, F#AIK CAT 3G MR %, $EH M > 10 000 Da
LB CAT K GSH-Px i PR 2 FREtas, 2
B ENZER (P>0.05), 455 IL%E3,

£3 FRAYNRBFEALR CAT X GSH-Px FHEMEM (X £5, n=10)
Tab.3 Effects of tested drugs on the activities of CAT and GSH-Px of gastric mucosal tissue in mice (x +s, n=10)

CAT $#£5%/%

GSH-Px {EPE/(U-mg prot 7')  GSH-Px &5 %/%

2H 5 CAT 3%/ (U-mg prot =")
TR 2] 121. 42 £70. 23
ZHH 339.33 +72.41

VR B 21

HIUH M < 1 000 Da 2H

R 1 000 Da < M <5 000 Da 41
LU 5 000 Da < M <10 000 Da £
FAHU M > 10 000 Da 41
RSB

207.89 +168.13*
158.24 £62.55
265.17 £96.57 "
115. 60 +£22. 82
113.20 +49. 63
232.93 +70. 16"

179.47 +35.89 ™

- 154. 44 +21. 36 -

193.95 +27.04 ™ 25.58 £5. 11 ™

71.22+14.24 " 214.45 +16.09 * 38.86 +7.77"
30.32 £6. 06 139.98 +59. 89 -9.36 +1.87
118.39 +23.68 " 228.66 £94.10 " 48.06 +9.61 "
-4.79 £0.95 156.24 +13.82 1.17 £0.23
-6.77 £1.35 108. 69 +£33.76 -29.62 £5.92
91.84 +18.36 " 195. 15 £52.26 26.36 £5.27

e SRR A, * P <0.05, *P <0.01

3.5 izt ROF AEBL4L 4 NO &4 & & iN-
0S. cNOS FHoyFra SEHAMIL, BRI/
B NO &F &8 I iNOS B s i & FH i, oNOS {ihE
MEETRE (P<0.05); SEAMHAMIL, FKMK
MR . BEHUY 1 000 Da < M <5 000 Da 21 il
PR 20 i 4/ BRUE BB ZH 40 NO & 3 I
INOS & 7 & W 3 T B, oNOS & 4 W) & 2 7+ 5
(P<0.05, P<0.01), HAth# 4RI FEL NO
KiNOS A &, Fhi oNOS SA =M EH, R
)5 000 Da <M <10 000 Da 4132 1 H &AL ¢NOS %
PR, TR EWESR (P>0.05), 45

L34,
4 g

BCAES:, B mBEE b5 | i 2k 40
Aot N RSN & K E E s, B
T B A i T A e TR S, O e
Wen o R A A AR ERRETRT T A g
T 3 (AT 240 K ST T LA | 1 66 5 8 5 M 2
BB B Sk, SRS BB RS, Bk E B
B . MDA 4R F ST o AR W I i 2 R
Y FIBE T BR TR A B it S Ak, T | 3 1 s
PEFRIACHE, fff DNA $i0i, MM RTE, 5FE 0
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x4 ZRGWIHNRBEFREALR NO, iNOS F1 cNOS SHEWHEN (x5, n=10)
Tab.4 Effects of tested drugs on the contents of NO, iNOS and ¢cNOS of gastric mucosal tissue in mice (x +s, rn=10)

20531 NO/( wmol+g prot ') iNOS/( umol +g prot 1) ¢NOS/ (pumol - g prot =!)
FERIZL 10.23 +0.55 21.06 £1.37 73.59 £42. 61
ZHEA 4.57£0.53" 3.67 £0.56 118.91 £55.74*
U R MR 40 6.12+0.56" 4.79 +0.58 121.76 +30. 13 *
FREH M <1 000 Da 41 9.11 +1.01 17.58 +1.08 83.44 +34.52
$2ELH 1 000 Da <M <5 000 Da £ 4.87 +0.67" 5.09 £0. 49 ** 113.45 £41.95*
$2H) 5 000 Da < M <10 000 Da £ 8.61 +1.02 19.07 +1.53 40.04 9. 18
F2E M > 10 000 Da 4 6.78 £0.75 15.69 +4. 68 80. 13 +23. 98
SR SRR A 5.45+1.84" 7.07 0. 83 ** 112. 14 £51.53

. SRR A, * P <0.05, P <0.01
Mo B MR, S T AR IR it AR AR B, I
e WML AN Az 7 3 i e s e, T R
MR FREE' . SOD ., CAT., GSH-Px A4
RN H LSRR R R EE R, JFEABEN
HEigE"", SOD A7 T A Wik v i — P & 4k
fitf, REAFSEIEBREAEF, I AL A h
i H,0,, dEmifEd A bl (CAT) fERH T4
fiftn Hy,O R F5 CAT 24 bR N —Fh g2
WERA, AR H,0, Ak ERK, EBRIK
Bt A &, DT 4 e e F il &2 H,0, 1Y%
L BAEYIBTR R SRR —; A H KT A
ki (GSH-Px) BEHLIAN S Z 716 —Fh B2
(i S AL o e, HE S R R T I 20 4k
Yy, wIEARER B Ak (LPO) it s R i
e, B 125 | K IR B AR i o S
FORE, I8 AR R LA AL S 2 4 SoD
CAT K GSH-Px &5 /K V-1 = AR B e 1 ML B
HHIEAE ST RN, BEHGPERAG, (5E0 Je) R ke i
%, PHURIERR B AR TGS, RAENHE T /™5 ;
P R 1 3T BRI SOD Jz CAT 28 &,
AT LA BT AR AE 1 A A FR g o

ARSLUG & B, BRI /N R B4 400 MDA
SH B BT, 1 SOD. CAT K GSH-Px i1 i
R, RUIEFE SRS S T OEEUNE
T 7 BEAE BHGE AR . BUAG 4 T 36 N R R 4R B
1 000 Da <M <5 000 Da #43J5, RED %45 SOD
Wk, BEACHE L MDA &4/, X CAT IG4EH —
ESE R, RZT S HA VRS AL, s
F =R RS bR A R RAER, SHb O mEE
PVE AR SE . XG4 a0, 590 K rh 3
FHE/NT 5 000 Da By H0s 6 M0 AT —E P
i, HyEMS F4EAER C H5RERIEMX
P, AR o 2 R A b A 62.7% L, A
2330

SEESHLEL) 1 000 Da <M <5 000 Da 34 5 HiRiH
BT RARBLRE A R i — DR 5E .

NO JE—Fp s o F MR AEN i, L E—FhH
M3k, BB R T, NO Hi NOS fifk LK 2
figr=rz, NOS J6 P3G 5 K NO e B (136 i -5 9 0 2
BEELSEAT AL RN NOS A 45447 NOS (eNOS)
S A NOS (iNOS) 2 Ff, i Jo KA TE,
ARG NO B i /b, Pralul ;e B R FE LR
FEARRFTIR, YZ B FIqMH | 55 ERE ok
Jiges 20 MRS BRBE S, Ka ™ 4R INOS, i
HEpEemf i, o, oNOS #E{L 1 NO X 7k i i
TRy EF, T iNOS AL NO it 2k s A % 4 i
FARJAE IS AR S o, Lm0 /N R
Bt HRE NO & B A4 BTt
&, FOREATRES S T /NR B E 55
PR TAESS T SR U MR I S 1 000 Da <M <
5000 Da #R4rEF, REHIFEME NO & A &, £V
Hyrmtz 5 Hm G S 260 NO &4 &7 s A
Ko A IE B B NO &4 w7 L R SE M
KSR i NO & &= B AR A HLIE B § 8 A 5
B, AL,

VNG E B AR E B 2 g it 4R
fE# MDA 2 NO &4 &= W % 7, 1fi SOD, CAT
Witk K GSH-PX I PERA W R, R SR 2
PEE B SE A MmN NO HlESARNTISE
FEAOG . TUSCES T 92 PN R Wi B e A1 000 Da <
M <5 000 Da #43i}, fg & XTI K L BERTECE
FHIE O AL 2L NO ZKSF- T, il MDA A= %,
L SOD, CAT i1 GSH-Px {1, 454K, EM
KLU B B H A H 3 R AIE NO S &=
YER, X ht OB S 0 20 B BRI A1
Bl = —, Wi B 1 000 Da <M <5 000 Da %
Gy N KR FEBT Bz E B E Y el . 27
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