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AR E S 4 AF) F21(100,200,400 mg/kg) AR AR R4 (L £ 5 300 me/kg), HFAE10R, KA EAEF
HERBEBGER, LTHS 7 U5, WK F AR A R KRR AL AT, MNE Fiaoss BHREKE, 54
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Protective effects of Enteromorpha polysaccharides of Jiangsu province
on the ethanol-induced gastric mucosal lesion in rats
WANG Xin-zhi'?, CHENG Ying?, SHI Hai—tao', LIU Rui'?, WU Hao'"

(1.Nanjing University of Chinese Medicine, College of Pharmacy, Nanjing 210023, China;
2.Jiangsu Marine Drugs Research and Development Center, Nanjing 210023, China)

Abstract:In order to study the protective effects and mechanism of Enteromorpha polysaccharides (EP) of
Jiangsu province on the ethanol-induced gastric mucosal lesion of rats in vivo,total 60 Wistar rats were
randomly divided into EP groups (100,200,400 mg/kg),negative control group,model group,and positive
control group (Omeprazole,300 mg/kg),i.e. 10 cases in each group. The model of acute gastric mucosa lesion
was induced with absolute alcohol. After treated with EP with 7 days,the general and pathological integral of
gastric mucosa lesion were observed. The levels of gastric juice volume,total titrable acidity ,mucin, MDA,
GSH-Px,IL-1B,TNF-a content,SOD and COX-2 activity were measured. Results: The gastric lesions were
significantly reduced by all doses of EP(p<0.01). EP administration in high doses markedly reduced the
volume of gastric juice (p<0.05) ,increased the GSH-Px tissue levels, and reduced the levels of pro-
inflammatory markers IL-1p and TNF-a(p<0.01). Moreover,all doses of EP significantly decreased the
elevated MDA and COX-2 tissue levels(p<0.01 or p<0.05),whereas increased the SOD and mucin content
(p<0.01 or p<0.05) in model rats. In a conclusion,these results suggested that EP could exert a beneficial
gastroprotective effect through their anti—oxidant and anti—inflammatory properties.

Key words:gastric mucosal lesion ; absolute alcohol ; Enteromorpha polysaccharides ; anti — oxidant ; anti —
inflammatory
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W B T el s N a2 B sk, 2 —Fh
RIS L35, R0 AT T 3R B X, JEHE 4R
VAR NN /[ A D /S & 1§ & 2 A = e - L L SR R i B
# (Enteromorpha prolifera) ~ 3% & (E. clathrata) < )i
WE (E.compressa) ~ & W& (E. Linza) 25", YT 4F
oK, BIAE IR EE AL RN AR AL AL, , 71 5 i X
A VL DA L 2RI 3R 305 25 DR S IR & 5 7™ S5 ) Vi
VEAE ) ZEAF iR Is i A, T AE S KB N i )
BEAT AT 47 i R SR WP S I E Rt s, s
T HE g R T U B R R R AT Y
0T AR DAL G T, Al R AT IR R AR BRARCE
JEORIRL, L i, 35 28 (Enteromorpha polysaccharides,
EP) JE 3 & 10 5 2 PR iz 9, L 3 S b i
12 i PR FRL I 22 ol OB 2H e 1) BR 1 2% 2 BT i i 2
Bl EAT 2 R A TR, R EEAREAE S T PUA
AL P IRF UL A B It IR A T T, AT A A BE
2 LR A i R I A R

Bt A NATT A 0 25 A1 B D505 A AP RS 0 ARG B ) Y
I PR TR B 0T I AR IR AR IR AR 22 . AT ITR
FI R NP B i HH ey R 3P 2 5 1S DAtk i R M5 g
S Bl 2R PRIz A R AL A S T AR I AR PR L
T R AR 2 WE S8, JCH L AU B 2 Bk,
UPER SR W L e SRR AR, X B AR BT R
I E PR AE F AL AT RE S e TR BT S PTR
FEFIAR SRS, R REAE R B2 2 B EP, [H 3 A1 i R
WL FF R TR 8 B B 05 O3 A FH i 3 490 S 56
W, B, AR SC UYL IR = EP 2y JFURE, 18 A &
P PR P DA B T 380 TS0 4 AR A 2B, BT ST P 37 K 1
H R/ B0 1 RS DD g, IR P 0F S O AR T Y
WU, & 75 A EPTE I Jy THI 1T S SR A S 56 484
1 MRlERE
1.1 5 NE

HEPEWistar KL 603, SPFZ, 14 H180~220 g,

F 3 30 3 v 2 A S A, VF RTHIE S - SCXK (1) 2012 -
0002; 3 & 5kl T-20144E4 F] Z24T _EMgiE e 22 ]
B R R Rk VL IR I = s, VL 9848 K
FERITGEIT T A RIAIF T 5 e 5 SRR A SR 4N A 2 BV
& JE W& (Enteromorpha prolifera) , KW 5 , Ve Ve
YOI, 2 s BSE Ml VR IR T A s RS
FFRENZA 5, RS A B hr e 95% LI B 4t
AT B w5 5T U B IR TR « 2h 1R
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Il TLIRK RGN AL 7 AT BR 2 w5 B
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4,4- "R 40 (BCAD < TA % (MDA S W84k
B (SOD) 23 ot H A JR B (GSH-Px) < B 25 TG )
WS Rt R TR Y BT s KR Al i A
1B AL—-1B) « M I8 IR 3L K T+ (TNF -0 « ¥ 4, ify
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1.2 KBHIE
1.2.1 &P EP s Saitt RHKEREDT
[0 7 125 4530 B R 22 B8, SRS W TS AT —40
1EBARIMABR (AR E] h)—idE— EFR R ER
Ui CEEREIL CGRET5% )— WIE LR —FhiE— R LB
KR —EF ik B4 % ¥,

K FH 2R A i I 5 Sevage VI B3 3F & FH 22 Wi v
M)A 11 = B3V &5 R 22 0005 5, R A B o » 3¢ 1:40 [ i
Lloin N ZE 07K, i #eas g, 81 B I pH A 7~8, A
ANE S E AN E, S5 °C FEFf#2 h, B e Rk
J5 > 90 C/K#F KTES min, £ B AR %R 22 =305, N
2ERE 4 RS — 15 T BEE L 50 CTER K G I
4 h, 5000 r/min &0, B2 WA, T8 EER IR,
FE AR E ARG , WRAE I TS5 % BT, w A 7, IR
LLYTUE , FHPE, ZRTHIFHEP.
1.2.2  EPHJEMEGPESHT 5300 SR FH 28 My — i fg v
W52 EPH ) S0 5 5 (LA R =0 4 %) JRUED s BCAZEDS
W5 B 0T B s Tk P — e A v TN o B T TR S A
SO AN — P JE L ek 7252000 o i PR 356 [ 114 55
1.2.3 W oy 4 s Bigh 25 JC B A B b3 i
Wistar X F60 H, # Hil 1A F810 BE 20 CAadq, HAROG
e E SRR, A AT T S A R R
bR B NV EREE o K RRBENL 2> 64, RF4L 105, Rl A=
FE R KL BT A B 5E fy WA RE P ) AL R vy R AR
FE & A . Horp AR PR AR K A AR B L B H E
A HLER K6 m/kg; BH R ok 4 A9 R i 1 B 55 oy e
300 mg/kg; s P ART I 2B I SE TS
Z B (EP) 400.200.100 mg/kg. 4F HWEE — W, $748:
7 d, 7E S50 ok B e A P ORI — A TR, I % KRR
PR AR LS,

W7 AN E2E5 24 he TH58 A4 241 W,
B A= B AR K ZH A1, HAx S A 34 R ETE /K 1% (5 ml/kg)
HET AL, 2 h)5, K AEsh W, f T SCEE W s
FRIKPEAr, W H ONES BY IT, 8 AR A ) S5 AU T T
TR RO e Y afin T g S A R R R e R, 4 TR
AL 2 I R (CFDAD AT R A%t £ b ok B 4
N5 405 1 4 B 2R3 Th BE VPR U5 v 7141300 F 1) A HR
WL PF 43 bR AfERY, 42 A 20 (D L ()« B T KRS
PRy WA R R L R AT i (%) o

KAARKE T B A = 1 I o 0 {8 + 1 B OB+ o B

SrAE =2 =
P B 55 ¥ B =2 153493 VF 43 Jes R/ 2l s A H e

X @

PG F % (%) = (A—B) /A% 100 N E))

A, A—FR TR 0) L ZH PR 403400 B 20 5 B0 e 4 11
IR .
1.2.4  JBRAAGI2E UG S PPy R UK B &
W 463 A% Foe 7 FL K AL, D) R 2910 mmx2 mm {21 24
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B, [8 5 T 10% A6 78 MRS, A HESe G,
B NS e T RN E R DA, SR F R A0 i
A IGARNE IRSE, RN A Z Ao L. 2
CFDARTAT F LR ARE Fr 5 X0 1 451405 A 4l B PR 4 2
REVEWT J7 ik 7PIL4 1 TR BT T VF 0 As HEIE AT 995 BE
PP 5 32O 20 (@ TF 5 RO AR S AU .

I3 AR SRSy =76 MUR S+ H LR 4 =2+ 1 Jz 41 ity
ARPEIRAER S %3 @
1.2.5 ZAEALIRPRAIE R TR B R E 2 Y
FALE W01 mL, Fi R A1 mL, BL1% 1y BR A A 45
757705 JH0.01 mol/L A S 4 A A 985 VAT o » L 22 B
WA LI 0 1k, DAPTRE ) 20 A B T H S R L

2 A FUOR BRI HG - Al [F) A B 212U &
10%I1) H 4L Z15) 3%, L5000 r/min 25015 min, B H 1
W, —80 CLRAT-AFI .

AR & S E - O H 2] 920.1 mL,
BCAJEMIIE 85 FH i & 1

F27 B 3 7 5 U6 B Gattp: //www.njjebio.com) Y| &
KB L85 3% v 1 SODWE P \MDA 7% 4 . GSH-Px
B H s ELISA BT S il o KRR 22 TL- 1B TNF—
o COX-2VL A R AR I & 1, & 008 2 )R 2T,
WG 1 07 3%, Aot S 38 2 A% ) it
(http: //www.lifetechnologies.com/cn/zh/home/life—science/
cell—analysis/immunoassays/elisa—kits.htmD .

1.2.6 HHlagiit ik B RRTTEB Ur£SDE
715, JISPSS 22,04 F GEEIBM 22 w)D HE4T H i A 7
P 2L I8 B LU AR T O AR A TR 56, AN [RIRE R
A U R SR 2107 220 #T o

2 HREH

21 EPHIEILYERSHER

XTEPH IR EOHE 25 1 B IR DL A A I ik 1) 5 B
BEAT TIE, 85 K WK1 BR1AT SN, VL8 ir &
220 OB I R R R B A ) 2 B, R 2B
5595 By E 208 00 A TR LR, SORE B S kA
B TR R B R I S R AT B I I e

Rl EPFHEALPE LR G=SD, n=3)
Table 1 The chemical properties of EP x+SD, n=3)
B BREEE REATE MBRSE MREHSE
(%) (%) (%) (%)
EP 53.22+0.15 4.90+0.04 19.20+0.22  22.30+0.35

22 EPXAREERFIM

H 2 W, K BRI AT aR AR FEAEEP 27 R4 L 7
PR ER 7KL B A 0] I 4 B SR 0) B 4 4 1) bR, 30
BEVEZE S (p>0.05) , RIVK B HO 40 46 44 F AE #4110
BRI . 45257 d)e, KRR TEAEEPS A4
B R 7K 2L BHAE X 2 S A R A TR) Bl A, 3500 B =5 1k
ZE5t (p>0.05) , RISZ1R4060 K B AR F S W R 5 .
2.3 EPXI KRB RIRIR M B K K s 3 2 R 200

AN FI A B EPX RS I S e R/
IO F R R A7) S g B2 2 S 2 435 2R LI 1
3o rh B 1 BEAL 2D 4 WL ] i, ALK B S
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K2 KT E LR G£SD)
Table 2 Weight of the rats (x+SD)

a1 A s WIGRE 7 JERTE
(mg/kg) () (€] (&
AR ALK - 10 201.3+10.3  260.2+11.2
ikl - 10 208.848.2  268.3+10.1
BSERIMEAL 300 10 203.4+8.3  266.5+10.7
IR AL 100 10 207.0£6.0  264.6+7.1
Al 200 10 201.026.3  270.3+6.9
IERlh=<il 400 10 210.6x11.1  271.6+17.3
R B T B 28 AL L L, S a1 A R R ZH 20 G R A

R, R AT vh AR VIR AE, A8 LA U 2, IR
HE TR BT 2R b R 4 B 7 Ok s T B9 S hr 4 LA EP
(R v o ARG 2 K Bl TS R IS g e O e B A L, Rl
JE AN W 4, b R A i B kg A BE AR MR TE .
R3ATHN, AL AR KA B e, RS e R AR 41 fig
BH S 1R 5 1R R 07, 5 S5 TS A I R ARy
T B ZAI0) v S B3 B 5 25 190 (p<0.0 , 15145
FEHIL B T 38.57, TS #E T AN [\ 57 & 11 v s o B
R A, KBTS 0 IS 2 2408 40 R S o AT AN [R) R
S FRAG s BB A LB, EPFE 100.200.400 mg/kg
E SRR AT E S PN LGl 1 PN
PR A AR (p<0.058%0.01) 5 7£100.200.400 mg/kg
70 2H 34 e AR S 2 PTG Bl 08 RS A RURR
7 (p<0.0D) o S5 45 B BRALC, 03405 00 1) 3 328 5 T
fHre ASGE PR WIEPXHPORG 5 1 i 5 &6 4005 Ay 1)
LR Y E RS 2 20RO DG =R, AN e
AT A PR ) e 24 B S e

-y

.: w¢

) e ®
BT EPHHRRE M SurE W 24 i 4 B9 #E U AP HE
B8] (200%)

Fig.1 Histological evaluation of stomach sections of rats in
different groups using HE staining (200x)
T2 AR (A, BETIZE (B) , B35 R4 (C) , 400 mg/kg
EPE 741 (D) 200 mg/kg EPHFFIHAL (B , 100 mg/kg EPK
FELLE)

2.4 EPW#EEKXRE 7 iHI NG
W AN [R) 2y 25 A1 AR R K o0 s S T
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3 EPXHIRG P EOR RS B R 5 R 520 G£SD)
Table 3 The effect of EP on the ethanol-induced gastric mucosal lesion in rats (x+SD)
4151 FilHE (mg/kg) B4 () PN TR i A 7 AR wffeEe A (%

AEBLER KA - 10 0.00 0.00 0.00 -

AT ZH - 10 38.57+11.44% 9.3320.52# 38.57 -
LA S Al | 300 10 10.67+7.23™ 3.92+0.38" 4.57 88.15
(islE=4i) 100 10 28.14+5.84" 4.42+0.58™ 28.14 27.04
rh e A 200 10 17.67+6.28™ 3.83x0.41" 15.14 60.74
A 400 10 8.57+2.94" 3.00£0.77" 8.57 77.78

e G4 R KA LL A, i 25 A 35 (p<0.01D) s SERBRAL LU AR, ++: 22 7 35 (p<0.05) 5 *: ZE MR 3 (p<0.01D) ; Kd~K6[A] o

4 EPXHPREITEUR R S RB07 0 20U e+SD)

Table 4  Effect of EP on gastric juice volume, total titrable acidity and mucin content in ethanol induced gastric mucosal lesion in rats

x+SD)
415 7148 (mg/kg) ENPE () B i (ml) 3 LA (mmol/L) B W ) (pg/mgproy)

A H R K20 - 10 1.21+0.38 120.00+£36.25 75.66+2.73
T2 - 10 2.33+0.83# 135.00+45.04 58.45+7.37%
LS Al | 300 10 1.54+0.32" 132.38+33.76 76.65+9.53"
(Sl 100 10 2.16+0.93 136.56+28.24 72.39+6.71"
R A 200 10 2.19+0.52 137.75+23.82 76.54+4.13"
A 400 10 1.78+0.86° 128.25+32.51 85.38+7.56"

25 EPHHERS T S B A% (9MDA L SOD LA K GSH-PxFR A7 L AL [ 51 (x+SD)
Table 5 Effects of EP on oxidative markers MDA, SOD and GSH-Px in ethanol induced gastric mucosal lesion in rats (x£SD)

21 5 715 (mg/ke) MDA (nmol/mgprot) SOD (U/mgprot) GSH-Px (nmol/mgprot)
A KA 1.57+0.19 1.96+0.22 31.49+8.05
A 4.01+1.08" 1.5620.10% 16.08+2.63*
PSS AL 300 2.01+0.57" 1.72+0.04" 17.00+0.47
Sl 100 2.58+0.13" 1.7420.07* 18.64+0.63
2 200 2.10£0.27" 1.76+0.07" 17.97+2.88
w2 400 1.53+0.33™ 1.98+0.10™ 20.44+1.43"

RATR S UL S A ZUrh i sE i e, 45 L Lk 4.
FH 24 T] 401, L5 25 3 EE K 41 AR Lh , A28 20 1) 5 3 43
RIS (p<0.0D . S LA, EPIH R K
A B RS W] AR, EP S E 400 me/kg L A%
B Sy M 2H R A b e A 35 T R IR (p<0.05Blip <
0.0 o SHAEH R /K 41 AH b, A5 7Y 21 1 80 R 1R 15 TIE W
2T (p>0.05) , LAY AR B, EPIR %57 4l i) B
W R FE I TE W B AR AL (p>0.05) o L5 2P EL K 4 AT
b, A5 700 20 F RV A 1 IR R S B 2 PR AIC (p<0.0D ,
T B AH LY, EP#5-771) 5 241 5 4 24 b R VR B 1 iRk B2
2T (p<0.0588p<0.01) o AN G5 WL I EPIE i B
RABE Y KBRS VR o0 e, BN B Al 2 B R Ik
JEEIR BILRY H REE A .
25 EPXBERSIEMAXRIMEBRERGENLIE
FRELZE B R M

TE IR S EG g JEah L, ASSZEG I 8 T AN A b B
2H KB U MDA .SOD.GSH—Px. IL-1B.TNF—-a
J2 COX =2 AR AR 1 7 1 BL0G 1, ML EP X A5 28 K
B A4 1 2k TR I AUk L 2% JONE PR RE I
SRR ZZ RS20, AT 20 830 TR PTRS E  #h P45
MIBLE, S8 45 AR5 R FTn. HERS 51, 525

332 o155 moam

FAER B R K0 LR AR, RS e 3 250K B 41 207 SOoD
W 1 K GSH-Px 3 1 2 35 B AIK (p<0.058p<0.01) , T
MDA 5B 2 T (p<0.01) « SR ZHAH L, EPI
R A L A BRI M 40 2 SOD I v )
BN (p<0.058p <0.01) ; EPI1 1 77 Fa- 41 1 4H 4R
I GSH—-Px 77 8 i 25 B8 i (p<0.05) ; EPIAAIK .+ =1 571
T2 N B SR P M TS 2 2T MDA TR 5 88 i 35 BRAIC
(<0.055p<0.01) . AL TR IHEPHLIE R B b4

RO EPXTR PR SR R U 19 1L-18 TNF-a K
COX-2EHrAZM I FE M (£SD)
Table 6 Effects of EP on inflammatory markers IL-13, TNF-a and

COX-2 in ethanol induced gastric mucosal lesion in rats x+SD)

] Pl s IL-18 TNF-a COX-2
(mg/kg)  (pg/mgprot)  (pg/mgprot)  (U/gprot)

AR KA 746020 37.46£1.26 29.68+2.09
FEAIZY 11.91£0.10% 53.91+6.10% 41.52+2.11*
BERME 300 9.98+1.25° 38.98+3.76™ 28.04+3.52"
A4 100 10.86+1.63  46.9+4.51 36.29+3.71°

R 200
AL 400

10.19+1.65  46.02+4.56 36.54+2.41°
8.73+1.147 41.912.04" 28.37+1.08"
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155 1RV FH 5 HOTE B AR 1 iH 36 BRI AR 0 S Ak 17 g
TIAAE . e n 4N, 523 (1 A4 B EL /K 41 Lh e, WYk
AE S BB E AU IL-18 & i JINF—a & DL Az
COX=23H PEM =5 T8 (p<0.0D) o S EERIAAH L, EP
P T 7R B 2 AR B Sy M 4 T A 2R AR T — 1B 5
TNF—a [ &5 5 8 35 1R (p<0.0588p<0.01) ; EPIIE
LR A 2 A A B S e e A 4 SR R COX -2 [ T
PEIY 3 PR (p<0.0588p<0.01) . AEE R EIHEPHT
TRORS P4 B R0 A% A T 5 L AR AR 28 KRR 4 2
FIE R IR 2% .
3 it

1E100~400 mg/kglF) 71 H R i & 2 08 A ARt
PR 1 B AN R 55 A A, SRR AL S B 4
U R A PUIR I A, W R A
FH ZERE N T RS A 5% 86 45 HLk o 4 s LAY
I Hb = D JEURR A B R 55 A Al B AR B
D RE i T RS RAAKP .
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