#EEARLRL
wcjd@wijgnet.com

(49

TR
J3aishideng®

HRENEIZYE 20128:58185; 20(14): 1178-1183
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

A 21 % BASIC RESEARCH

=t R ETTALIEXT K R/ gk B E i R AR TP 1E A

BB HRE, £ 5,

Bk 4

m¥ £ %4

N e o Ve T
E(IR) A —#F
VRGR Y R
MatA2, ISR E
K AETRB A T8
B3 A & K B
J 4% A FE(SIRS),
B 7 i 46 B B
AU R B e
TR EAT L,
H A0 2 M FE R
WY A
2o

m & FERE
a%-F, @l A,
«l&%rﬁak%
% — W B E Y
I BT 570 P

HAEX, BB, £F, bukie, LW EARFREFHME

=84 LT 650500

BB, RSN, F2MERREHR.

ﬁ;%ﬁlmﬁ#ﬁ Ebl¥ ﬁEE%jKA/uM%BJTD—.K l&‘d’ ﬁHﬁL*EEB%jXA/u

>< EBIIE. F75 M KELIRIETON; 10 RS BB N St
ETE.

Eﬂﬁ%ﬁﬁ@iﬂﬁ6%%Q£$%E%ﬁ%ﬁ%m@m

AEERITEE1168S, BRENASZEMES.

rryyhhen@yahoo.com.cn

EBIE: 0871-5922865

IZFSEER: 2012-01-01 {BOBER: 2012-01-17

B HH: 2012-04-17 H£4(BHREE]: 2012-05-18

Pretreatment with Panax
notoginseng saponins protects
against small intestinal
ischemia-reperfusion injury in
rats

Zhong-Yi Qian, Li-Juan Shen, Fang Wang,
Yong-Hua Ruan

Zhong-Yi Qian, Li-Juan Shen, Fang Wang, Yong-Hua
Ruan, Department of Pathology, Kunming Medical Univer-
sity, Kunming 650500, Yunnan Province, China
Correspondence to: Yong-Hua Ruan, Professor, Depart-
ment of Pathology, Kunming Medical University, Kunming
650500, Yunnan Province, China. rryyhhcn@yahoo.com.cn
Received: 2012-01-01 Revised: 2012-01-17

Accepted: 2012-04-17 Published online: 2012-05-18

Abstract
AIM: To explore the mechanism underlying the
protective effect of Panax notoginseng saponins
(PNS) against intestinal ischemia-reperfusion
injury in rats.

METHODS: A rat model of intestinal ischemia-
reperfusion injury was generated. Rats were
divided into four groups: sham-operation group,
model control group, low- (200 mg/kg) and
high-dose (400 mg/kg) PNS groups. After pre-
treatment with PNS, plasma levels of D-lactate
and lipopolysaccharide (LPS) were determined.
Samples of the liver, spleen, mesenteric lymph
nodes and blood were taken for culturing aerobic
bacteria. The expression of NF-kB and TNF-q. in
the intestine was detected by immunohistochem-
istry. Cell apoptosis in the intestine was detected
by terminal deoxynucleotidyl transferase-medi-

ated dUTP nick end labeling (TUNEL) assay.

RESULTS: The number of positive bacterial
cultures in the liver, spleen, mesenteric lymph
nodes and blood was significantly lower in the
PNS group than in the model control group (all P
< 0.05). Plasma levels of D-lactate and LPS were
significantly lower in the PNS group (200 mg/kg,
400 mg/kg) than in the model control group
(LPS: 461 EU/L, 320 EU/L vs 570 EU/L; D-lac-
tate: 0.37 mmol/L, 0.31 mmol/L vs 0.44 mmol/L,
both P < 0.05). Treatment with PNS reduced the
expression of NF-kB and TNF-a and the number
of apoptotic cells in intestinal tissue (all P < 0.05).

CONCLUSION: Pretreatment with PNS protects
against intestinal ischemia-reperfusion injury in
rats possibly by reducing mucosal cell apoptosis
and down-regulating NF-kB and TNF-a expres-
sion in the small intestine.

Key Words: Ischemia-reperfusion; Panax notogin-
seng saponins; Small intestine
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mE
BHE): #F =L % 2303 KSR M S o 3
7% (ischemia-reperfusion, IR)# 45 #94% 37 ALk

Fik: A &ALk &k -k 7 X HISD
KRIRBER, A dn 3 fig % #EA=D-5LBR &%,
Bfnig . FF. H%’- W R IEME L, o
I SR A BALF AR S IR A4 4G NF-xkB A&
TNF-ok ik ; A BLAM AR B K sk A5 BN 5
7 B T K SH AR IS AAR M )N B 20 2% Lm0 T

% PNSAAT. M. M & B B2 R f ik 2m
3 A RS R EK T LAY 40.(P<0.05); =&
M%—151-200 mg/kg#2400 mg/kg PNSLL fn 3 fig
% ¥k E 5 #2461 EU/L, 320 EU/L, 5 AR 20
(570 EU/L) iz £ 5 2 %(P<0.05); PNSZL44 A
FD-FUEL R E £ %1 5£0.37 mmol/L, 0.31 mmol/L,

www.wjgnet.com



BRY, & —CREEMNMEVAR/) BRIIE R TRAEURIER 1179
5 40(0.44 mmol/L)Mbix £ F R #(P<0.05); 1 MEFIISE WA B A 7B

=k ¥ L H AT B AKNF-k Bfo TNF-0.89 &4,
H4m i B EAR T AR A 40

£ig: =t ¥ 23 i BIANF-kBFTNF-a k&
R, BREREALE T 3T e A, B Y B RE
B 4m AL R T, R AR B IR B A5 09 4R 3 A A

FBEH: B BEE =L ERHE; M

BBY, BiE, 5, ikl =CREEHIMEN K&/
BRINFETRIDEVRIPIER. EFENBHRTE 2012; 20(14):
1178-1183
http://www.wjgnet.com/1009-3079/20/1178.asp

03I
/NS i FF#EVE (ischemia-reperfusion, IR)/&—
Tl LT I 3 B A ok i, L & R A AR T
(00 BRI PR R AR TR, Tl 5 2 1
PN 75 3% FH R AU S5 R 3 (R4 A 22 A 26 1 A S
5 M4 (reactive oxygen species, ROS)R I, T2
Jir T b IS A P T =, T R 4 9 T RTER
HEAR B0 RN AN AT B, W &) IE
W B b ) Re T BIR, T U TE NG RS e A
PR 2N, 38 40 B A K SR D-FLIR
375 1k 52 A0 ) o R FSE 3k N I, A it D- AL IR
AP TR A2 N B R 48 B R0 P 35 3 DL S I
1R ) 0 i R PR3 B S N, AR R B 4 B
PNE N A AIE (systemic inflammatory response
syndrome, SIRS)(1) /& A= DRITi 7 & 165 e B B Ay 3
TERIRWF G AT, TR Lot o 2 J T 55 P 1
A AL, — -5 21 (panax notoginseng total
saponins, PNS)J& M\ = S IURAT RO P RS>
IRARAK 27 R0 24 B 22 B 57 R I PN STE IV R 4
LI RG . ARG WA EL A Bt
Ry UMy AT B AP
AWFFCERTIRAI (A7 R PR 3R, R K A
JTR 5 BRI 72 rH PN S /) W & i b s 1 OR4r 4
H. TR M AL ZANF-k B X TNF-a A 4T
i, WIRAPNSXS HAIE I 5, I i S804 Bl
R A i e % g A () R Ui A i (terminal
deoxynucleotidyl transferase-mediated nick end la-
beling, TUNEL)H AR/ A2 40 i 1,
AT 5T 52 56 v i 285 M8 e s FR) 32 A WL o) B2 PN S %o
e, RS M Hh s 2 Bl (lipopolysaccharide,
LPS)&D-FLIR, LA ST 56 v i 2 155 e i il 375
P PNSIH R M. R ZRPNSHT K B/ NAIRA 7
M HATORA R S A BT
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1.1 #M#F 57 P (specific pathogen free, SPF)SD
KRB0, MERERF-. &5 MERL200-220 g, Ak
f(350-380 g, HiELIIE 27 B S 50 s 44t
[AHFIES: SCXK(E)2008-2011]. PNSHi B W] %
K25 R DT A AR 20080812).

12 7%

1.2.1 2-28: SDRR L5441, 20 5/40, RIEERY
41, PNS 200 mg/kg. 400 mg/kg PNSHFME T
R4l

1.2.2 &R dh dn B 0x: KA A0 LBk 141
KA 7 I I ATR A 5 A5 704157) PNS L 7 3 7 45
AU12 hiiy B 4 TPNSTIAL L. 256 45 5 HUM,
TEHUML AR ST L kg S, FREIR[E g —
B, 4%k FEE [ e, T s 1 UM E R o
1.2.3 LPS: PNSATRUBE ALK flakifin1 h, FREvT
L hJa, BFARARE R E3Ik2 b, REN
FRE K L, SR FH e S 0 £ S0k (R 2 A W o
HLPS.

1.2.4 A 32 D-FUBR: SRAR W 22 K AL IR AR AR,
FHRF A P, K FHBGIE 58 4 o o6 B ik
AR 1l 2 D-FLIER™.

1.2.5 Mg an 45 &3 F0: PNSUIFIREAIZ] K R
FEE hE, BT ARA R R E3IK2 h, #%
TEBFAREER, Bl R K, BOF. .
R O RRTESI R, B B R mRE2.

4. 8. 16f%, WLEHRERA4. 16, 64, 256. 7
BIE mLB NS AR FRIE IR TR LA, B
COIEFA T E AN TR R 7, 48 hJm WLER 45 L.
1.2.6 %98 ALALF 4R TNFANF-xB: £ 1)
Jr IS 2K, il s R PR E B, 3%H,0,BH
PR S AR A P I (R, AR S /N A I B
W, BE5K D) R NS0 uL—4t, 37 CHEEAHIEM h,
PBSHE, BE5K I H IN50 uL =4, 37 “CIEIRA 1
FH15 min, DAB%S {45 min, JR AR EE Gy, hrkm
JRE 351 A0 PR P R A e e ks Ay B, Bk
YIHHPIA-2000 K 3537 22 40 € &40 1, 45
WOGREAYE KR R, AR, Ui e 41234
FHITED U2

1.2.7 FFbpt b & sm fe 8 Al : W TUNEL
FEARF MR/ N AL a0 f i 12, W50 3 55 =
Roche. 4Z1V) v 4 FBEK (200 mg/L){r37 C
H4E15 min, 50 pL TATHN450 pL7%%G EbriL i
dUTPHCEKTUNEL A, BHAEXS A 156
21 NA100 pL DNase4b 2, % 53 I TUNEL /X
MNE37 CHFE 1 h. I OIS0 unLaddt

IR 4 ALk A 2,
HEEE, Bm
PRl L
a0 F A B
FIR LA A5 09
A
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W8 £ BE

JoepF R BT,

IR FAMAC3 %

L EdsE, IR g #IE(mg/kg) LPSSRRZ(EU/L) D-ZLESRAE (mmol/L)

W 48 22 ILIL-8, e

IL-6% TNF-q BRIz 0 570 + 61 0.44 +0.60

mRNA® & ik, F PNSZH 200 461 +54° 0.37 £0.44°

4%; ;IL-gju\IL;?Fg% PNSZH 400 320+52% 0.31+0.41

AN 3 A 2R e i ,

b ACK B i TR BFAA 0 270 + 44 0.27+0.13

LS IR, A

AMRER, £ 5, . ©

BB P<0.05 vs EFIA; ©P<0.05 vs PNS(200 mg/kg).

N AEIEER, R

FeHE R P RICHIQUTPIE. PBSISISERIK, IS H ik

oL ZH A Y s . e = . .

5 48R R A, BRI 2 AW E37 °C 30 min. BCIP/NBT
B8 min. ZRAZ G min, KPSl e HEmak BEEFPRMES

N N, R =m S

L5 UM TUNELY T 40 IR 2 154 60, 153 40 SieEg F B oW
BT, BN T HPIA-2000[8 S0 g B4 © [ I .
o b b A PNSZE 200 2 9° 9° 10°
WHOM, SOOI RIREU R IR S o o o
R, U LUK, KT 41 i % . BEAE 0 o 0 o o

Grit AR SR H 7/ Windows XPERAE R
girf, NHSPSSILSGETHR AT 7 AR . X
MELPSIKE . /NI AR NP FTNF-a
FINF-kBIIZIE AT AR GE v 50 #T.

2 BR

2.1 f3¢ M A& A D-FLB K-F PNSHLIMKELPS
WE 4320 EU/L, B RARFHAIL (570 EU/L,
P<0.05), {HBS & TARTARZL. PNSALIMLKD-5L
1% LY A A 2H {.(0.31 mmol/L vs 0.44 mmol/L,
P<0.05), (HEEERTF ARAKFERD.

2.2 E B A B3I B SR B M AR
2001SDR B H, WRELZs . HF BRI K5 5%
(R BH PE R B2 194 . 1841, 18451 F1184; PNS
ZHHIRHEAR, 20451PNSZH (200 mg/kg)SDA L, 76
MRELGS . FFS ORI R B R BH £ 5 i)t 12
i, 9. 9fIFI10%41; 2061PNSZL(400 mg/kg)SD
KA, AEMRELEE . F L BRIt A P % 5 A B
P B 1061, 8. 9B AT, PNSH] LAk
AU LR 75 57 S 25 (P<0.05), R T ARA 4 A E
(#2).

2.3 4L TNF-0 A= NF-xB#) & ik 98E b 41
2 AT AR S TNF-oo. NF-k BFH PE R
R, % ] A 58 P bR L T R AN e
PERLAN AR AT TNF-a K08, JLH iR 4] ik i
e, AR R 59FREIEN). 1 L S5
BT RGN R I8 45 FAMOE &= 5081, PNSA TNF-of
NF-kB A {8 AR IG(P<0.05, K3).

2.4 TUNELW £5 82 40 e, 8 T4 PNSHE/D /)
i 210 3 40 9 - 0 T (O T 4 8 2 A

°P<0.05 vs BAULH; °P<0.05 vs PNS(200 mg/kg).

AE
D4R FHIEma/ka) ey NF—B
] 0 65.1+11.2 61.1+10.4
PNSZH 200 252+4.0° 43.1£6.1°
PNSZH 400 16.4 +3.3% 20.2 £6.4*
BFARAE 0 2.90+0.9° 1.50+£2.3°

°P<0.05 vs EHUZH; °P<0.05 vs PNS(200 mg/kg).

THIF), 20081400 mg/kg PN SZH 40 i T %k 3% i
R H0.44+0.07. 0.3240.06, FH 4RI T
RAWIKAN0.57+0.07, 0.18+0.04, 41 1H HLiE
Z= 5 B3 (P<0.05, E1).

2.5 AakE LPSI K 5 TNF-o, NF-xBIF#
AR TEA SR = 0.912, P<0.01), HTNF-q
FINF-x B # R IA 52 B3 IEAH G = 0.867,
P<0.01).

3L

FE /N TR A% 98 BE A BERLFE o, LPSHE— K
CHEE S UG DU 22 oy TN 1) A 1K =4
IR A0 1 LA e 55 # rT B L L P SAE I
PRI M. L P S X Ik 6 4 i ¥ 8 s B 40 S B %
Tl L A 0 R AP P B A e SZ L P SIS vT
P4 14 Z& (Interleukins, ILs). 2K R FAINO,
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1 NFERSEERSFRARMBET T x 400). A: HBRE/ NZEEMIEENF-«BS255; B: 400 mg/kg PNS
H/ N EIEIENE— B 3R R Rk, C: B MZAR B TNF- o5 260K; D: 400 mg/kg PNSZ/NZZEE
TNF-o VSRR, E: BAZH TUNELATAEIET; F: 400 mg/kg PNSZH TUNELATAEAT .

FIEFH 5 T RENF-x B, X S645 A0 AE 9K
P 1M Py R I (diffuse intravascular coagulation,
DIC). w5 MAEF 2 R &G04 B V) fe 2 v (mul-
tiple system organ failure, MSOF) /] & 4= id &
ZAEFUM B SR Blp38ELP S S TNF-ak
B B mEEAE A @ R AT 200
55 A F AL, LPSHI G 5 40 M AL 8
i SRV E ZH, 4 B 5 40 i 1) DA A 4 i B i e
V) PR 5 P SR B R, A PO D) S BRI, e s 3 3
b A 3 T e AR R o o P B SR A
i, PNSALLPSH A% T2, X WIPNSXI IR
R NE B B HAT B R AR F, AT BEL 1 48 7 %
P YILPS I s B, RAEIRTS LN, 1
R LR b A B IR, T RGBT R A
FEROR, FE R b Rz A A e v, PRI K o
LPSHEN MU AR, FEN MG R L P SH
Z RPN, AR B, WA R A%
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S, PEHA RS, LPSRIEE A
TP AR R BT, OIS A 2R G A I R
G, IXLSIHVEY) A F T 0L 3 ) e KL
M B RERS, 5 KDIC, fRilLESE", T
A NRE RN, B2 kN SIRS.

J¥ 3 N A B RS A A TR BT I R UG I S
NGRS Gasl N )7 =R S N R 2 2 VA d o S ek
ehoR] AR S PEAN M R B B D) B T SE 1) 2R
BT RIS R R A TR R B I U L R
AR RS 200 2 /)N i R0 88 o i 32 BB 4%, PN S 4
0 B R SR PR EOU] Wb BEIT A R L WIPNS
X T R B B AT R LR R, PNSTRAL 2K
BLIR /N i A7 SR L8 B 6 2 (1 BEL R4 40 21 R 57 1) A
I i Dy e

W7, BRAZAD-FLR W% & TPNS4A,
200 mg/kg 5400 mg/kg PNSZH I3 D-FL 1 Lb
XS B, UL TPNS RIFMEOCR. D-FLR

| BN
AR AT AT IR
e AR &,
FALALHE R AR Hy
R mp AT
Fetm H A&, W
H oA s oA
2 P $INF-kB.
TNF-a. Bax %
Bel-2k ik, k&
IR y% 22 it 42 ¢
PNS /s By 45 B
J 55 69 4R 37 U
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BE % & P PNS B
H # Y NF-kB.
TNF-IIT'X. Bax
A Bcl-2854E A,
BB =i thm
HRAEMT =%
FEe R By A
BER, A AR
= 806 R A
RPBEAFIRIE

J2 JV 1 A AN B AR 28 72 4. D-FLR A A
D- LR [l 2V 1 VE F R A Be e AR, 1 A B
J FLE W ik o A L-FLIR AR, i
(1) 20> B D- LR 3= T IE 3 IR ¢ ol RS, DRI e it
HD-FUIR AT LA g S i JE TR 3405 (0 20ha s
YU AW IT 45 R W, PNSAEWS AT R 1A 5
JBE B B 4, L AR VR FH A 25w g A
1 D-FLI R S .

RS TR P 40 i DR 7~ 32 B — 2 H AT %8
SEA TR ) a4 IR F(chemokine). X241k,
A FALHSIL-1. IL-8. TNF-a. FPYERIN 1L
“f-(cytokine-induced neutrophil chemoattractant,
CINC)FICAM-1%5. 7EXT O WUIRBIWF T,
BarteeZ: A N TNF-a = 26 1 ] BEH L TR
2 NF-x B T BRI A il e 4 A I 38 S .
BLEOE 5, NFacBRUFE AL BI4N % , 3%
T AL FETNF-o ik KR A IR AR 2 B IR, e 3
FURBUG IR A, WL oR, BRI TNF-a et &
FIE, R IE G E IR TP ) 2 40 R R 2
[TNF-o %15, SR E A0 S Ge vt o b3
TNF-aff) €5 & 5 M LP SIS HAT IE A S,
FERY A M L P SUR B i, /N R TNF -0
IEAM B R, NN LPSHERS 15 P TNF-a kA, X
EjBaregamianE 57 — 8. 5 U 5P oY A
JIPNS T AL BE LS 1 I TNF-a B 5, KFTRA
L7 A R PR VE T, v PN SH 7R /D LPS
ZANFIRERERS /D TNF-a 63k, RIFFT 45 3L o,
ZLPNSTAL L B s ATNF-a R IE WD, Hik
BAEPIE R RS — B PTRLACY, — 7 THIPN S
DR N ML LP S B TNF-0&3&, 55— J7 1
PN SHH A] §Eid 1 55 4h g 12 H 9> TNF-affi &
ik, 45 R RPNSHED NATNF-a KI5, i
TNF-o T80 I F A5 7.

NF-xBifl # 55 H A 2 F Ik B(inhibitor of
NF-k B)AHZS A, I LR IG HbR A A7 140 i i
L, FE A OO R 1 VE L NF-x BRI g
Wk, AT Nl M A% R A Y. R
ZI e 0L R0 P B 7 A TR A B R T RN -
KB LPSH 2 0 NF-« B A7 20 R 127, R,
AR AP F B /R PN Sl 4 4% IR T NF-x B
WAL, AT S B TRACILI AR5 1 . AR 41 /)
A ZINF-k B IL i35 i T PNSA, SAHKAE 7
HT R BINF-« B IA 5 (Ml X LPSYK E K TNF-a. 1A
2 RUFIEACHE, B K, ML PSIREE T
w5 /N ZANF-« BRIA A HEMOCHE, CRFLPS

Ak 5 2% ) 7 1 AL, BOETNF-a bk
sk 5 RIA, A& S B . W
HHPNSZAINF-k BRIA /D, 15 PN SIE i S AL
HIIRONF-«xBRIK, I 20/ D TNF-o 55 505 1 41
JELDR 7 1R = AR, AT R 3 XS TR A A 4 2L 1 fR 9
YER].

8 R 0 MR T R TR A 3o R v i % e
B33 495 F T ML A 2 — 2, W58 FH TUNEL S,
ARSI /N P 6 JE b Rz 20 PR T2 R B, AT A |
B A BYE TR FE W RN, X 3K W 4N A T
TEIR T S 7 2 v 47 v 55 24 £, 1T PNSHE DR
Do T AL EA AN R T B B AR S A R AR S
FENF-« BIRVEAE 5 5 b 5 40 B g v ek f e 2
B AEH B AL

B2, PNSTIALE TR I 2 I 5 b Ay R 4
PHER, LA T E S A AL L KD-5L
MR MILP SR WY, PNSTUAL B AT 1 Jsk /PN F-x B
M TNF-a81k, /D IR/IN A 2340 M T R 0T
/NAIRA RS 15 .
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