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Protective effect of epigallocatechin-3-gallate on intestine ischemia reperfusion injury
Yang Xukun',Shen Qing* , Du Yu'”
(1. Department of 1CU,West China Fourth Hospital , Sichuan University ,Chengdu,Sichuan 610041,
China; 2. Department of Radiology ,363 Hospital of China Aviation Industry ,Chengdu,Sichuan 610041,China)

[Abstract] Objective To investigate the effect and mechanism of epigallocatechin-3-gallate (EGCG) on intestine ischemia
reperfusion injury(IRD) in rats. Methods Forty SD rats were randomly and equally divided into 4 groups:sham group(Sham) ,in-
testinal ischemia reperfusion injury group(IRD , EGCG pretreatment group(EGCG) and HLY78 group (Wnt-Ag ). The IRI, EGCG
and WNT-AG groups were performed the superior mesenteric artery (SMA) ligation for 45 min by non-injury vascular clamp to
construct the IRT model. EGCG (50 mg/kg) was administrated by intraperitoneal injection at 45 min before ischemia in EGCG
group. The Wnt-Ag group was administrated by intraperitoneal injection of EGCG(50 mg/kg) plus Wnt-Ag (5 mg/kg) at 45 min
before ischemia. The IRI group and Sham group were administrated by same dosage of normal saline. The pathological morphology
of intestinal tissue was observed by staining at 4 h after reperfusion. The cellular apoptosis was detected by immunohistochemistry.
The expressions of tumor necrosis factor-o (TNF-q) , interleukin- 1 (IL-1) , interleukin- 6 (IL.-6) in the serum and intestinal tract
were examined by ELISA and RT-PCR. The expressions of Wnt, -catenin,p53,Bax and BCL-2 were measured by Western blot. Re-
sults Compared with the Sham group, the expression of IL-6,IL-1, TNF-a, Wnt, 3-catenin, Bax, cell apoptosis and pathological
change of intestinal tract in the IRI group were significantly increased, while the expression of BCL-2 was significantly decreased.
Compared with the IRI group, the expression of IL-6, IL-1, TNF-«, Wnt, 3-catenin, p53, Bax, cell apoptosis and the pathological
change of intestinal tracrt in the EGCG group were significantly decreased, while the expression of BCL-2 was significantly in-
creased. Compared with the EGCG group,the expression of 1L-6,IL-1, TNF-a, Wnt, B-catenin, Bax, cell apoptosis and pathological
change of intestinal tract in the Wnt-Ag group were increased, while the expression of BCL-2 was significantly decreased. Conclusion
EGCG can alleviate intestine ischemia-reperfusion injury by suppressing inflammation and apoptosis, this protective effect may be

mediated by suppressing Wnt/g-catenin signal pathway.
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(TNF-o) A4 i /v Z 1(IL-1) ELISA # | & (Ebioscience, 3&
). EGCG (Sigma. 3 [{) 2 HPLC % % 40 i # 3 99%.
HLY78(Sigma, 3 [H) , /K A &1 (F A ¥ » Wat, B-catenin,
Bax,BCL-2(CST, % [®) .B-actin (Abgent, 3 [E) , Tunel & 7| &
(H ¥ , TRIzol reagent (Invitrogen, 3% [E) , ¥ ¥ Z ik 7| &
(GeneCopoeia, Z [E) ,SYBR green(Takara, H 4<), RT-PCR 5|
WCERAYE ARG RAFD . HE 35K 5 #8388 (Olym-
pus BX51) & 514 £ 45 (HITMAS-30) # 4 75 15 5z 5 B} 52
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1.3.1  Jp#H JesfE SD K BUCE 78 SPF gh ¥ 1A 7% = N IR

It EN MRS LGRS REF. 50 R F AR 4 (Sham 40) .
Ji e i, PRV 3 451 45 41 (IRT 41D VEGCG b # 41 (EGCG 41) Fi
Wnt #3h % HLY78 41 (Wne-Ag 4. 41 10 K, Fil &S %3
#k[4-51, EGCG 41 6k IfL §f 45 min M8 & 7 5 EGCG (50 mg/
kg), Wnt-Ag 4H 76 Bt il B 45 min & B I %5 EGCG (50
mg/kg) +Wnt-Ag (5 mg/kg) .Sham 2H #1 IRI £ Ji§ i 11 5 & &
A K, BARF AR AF R RAEE R ES 104K A&
% (4 mL/kg) BRIFARES T ATEBES T O it 5 5 &R K
Bk (SMAD R A 1 8 Je e AT SMA R, 5 42 BH 1B i
Wi 45 min J5 A TF LA e WK BE W 3B I R BT . S8
B FFETE 4 h AL FE R B W BE AR 4 . Sham A 4E R F . {H
TFHE )G A Je 4 SMAT

1.3.2 MpiEdgikds N LY R 2 10% 4 F EEE
AT HE Q0 2 )5 TG BT WSS/ 20 2R 3 2 A8
b o /N 4545 R BE R 40 B 3PS T 2 0 40y TE % 4008 A iR 44 5 1
SRR ETR LR REZH2 48 EETRERESZ
W3 0 BT EBEY R, BAMME R4 5508 LIRS EA
B PR A B IR0 AR Ay LB RN Y5 5 6 4 R A E
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1.3.4 RT-PCR Al ELISA #&ll FrIUE 44l A 1.5
mL EP &, I TRIzol & H#EHLE RNA, 551 7 5t 5% B2 110
E RNA &4, K TagMan Reverse Transcription Reagents
A G W mRNA sl cDNA, U % 5% 7= Y1 R ) Pow-
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er SYBR Green PCR Master Mix if 5] & 9E 17 520 € H PCR 2
Ji. PCR DL Bactin N2, B4k 73k 5% K6, TNF-a:
F¥Es[4 5'-GCC TCG TCT CAT AGA CAA GAT GGT-3',
TFUEBI ) 5'-GAA GGC AGC CCT GGT AAC C-3';1L-1. I
B4 5'-TCT CGC CCA GGG AGT GCA AAG AGA G-3',F
514 5'-TCT CGC CCA GGG AAC ATC TCG AAG CG-3;
IL-6: FiiFB1# 5'-CTG CAA GAG ACT TCC ATC CAG-3',
FaI9 5'-AGT GGT ATA GAC AGG TCT GTT GG-3';5-
actin: FI#EI# 5'-AGA GGG AAA TCG TGC GTG AC-3',F
W59 5-CAA TAG TGA TGA CCT GGC CGT-3', SYBR
Sz 7 fE PCR K TNF-o IL-6 F1 TL-1 mRNA AH %} 32 34 3t
F H % CT(threshold cycle) {H 3% . £ N FE 4 1) mRNA 7K 5F
% N2 Bractin & @ HATHRE . S BIMSFEA D Co(HIEA
22T PR T Ak . HRAS A I 4 I ELISA 385 & Ul
B 5 5 1 45 BB A I 1ML 35 v TL-6 . TNF-o 1 IL-1 338K,
1.3.5 Western blot #l 2 ( # ik BB LA B 4E 50 mg
AL A 1 mL RIPA @ (LA 1 ¢ 50 il A 50 X cocktail) ,
VK B A3, B3#% 30 min J5 .4 °C 12 000 r/min &.0> 30 min J5 B
L3 BCA M EREAWE . LI 50 pg BHRM LR, 4
T+ Tk R R A IR T I I 5 IS (SDS-PAGE) B 3k (5 % e 4
2,10 %4385 i, 5 FE 80~ 100 V) J5 ¥ il (PVDF i, 5 3% 300
mA) SR JF PR, L 5 %6 B W3 8 CTBST Hifil) &1 1 h, Wnt
(1:1000), B-catenin(1l : 1 000),p53(1 ¢ 1 000),Bax(1 :
500) \BCL-2(1 : 1 000) \B-actin(1 * 3 000) B3 FF 1 1% - FH 1K
PRVEE A LS % IeG-HRP(—$H)37 CHH 1 h. PEMJE
ECL i . Kodak fb 2 & U B 6 Bon H I E A IR, L
Quantity one X} %7 #E47 & /0 H7 - L H B9 5% il Bractin 2571
TR0 K B {8 LU A AR o &5

1.4 SiitsphbP RHA] SPSSI12. 0 88 it % 44 i 47 % RE 40 #r
THE PR UL T s 3ROR, B0 W &R 7 22 53 H CANOVA), DL P<
0.05 8 ZEFAFI¥E X,

2 &7 7

2.1 AR HEEASME 5 Sham 4UH . IRT /NG BB I 7
TR BR YA A A2 B % R AN T K i B 41 KR
RSN N Vi e RN B AR AR R N R
(P<<0.05) , ARG PE 4 K (6. 021, 0) 4%, i Sham 21 #1453 i 4
F5€0.540.2) 5. 5 IRTZ A EL , EGCG 4 7 18 9 B ol A2 B
> (P<<0. 05) , i #F 43 J (3. 54+0.5) 43 . 5 EGCG 44
L s Wnt-Ag 41 7 T8 5 BBl A5 B 2 3% Jin (P<<0. 05) , K5 455 1F 4>
HF(5.540.5)4. WA 1,

A:Sham #; B: IRI 21 ; C: EGCG #;D: Wnt-Ag £
B 1 BAFAAFEZT(X200)
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A:Sham 41 ;B.IRI 41 ; C:EGCG 41 ;D: Wnt-Ag 4
2 % 48 F7 8 40 B T B R (< 200)

x1 £ IL-6,IL-1 1 TNF-o IR IEKFLIL B (n=10,7L5)

1k Sham 4] IRI 41 EGCG 41 Wnt-Ag 4]
IL-6 mRNA 1.0040. 05 7.00+1.25" 3,000, 25% 7.00+1. 254
IL-1 mRNA 1.00+0. 10 6. 0040, 45" 1.50+0. 35% 4.5040. 552
TNF-o mRNA 0.95-+0. 10 12.504+2. 75" 5.50+0.80% 7.50+1, 254
1L-6 (pg/mL) 100420 10004100" 500607 750852

1L-1(pg/mL) 110410 550450 250. 00240, 00% 14000502
TNF-a(pg/mL) 100420 2 000£150" 6501007 8502004

* . P<C0.01,5 Sham #H L4 ;7 : P<<0.05.5 IRT 4 L% ;2 : P<<0. 05,5 EGCG 4 5%

2.2 HAWHBEARAETAEN 5 Sham A, IRT AT
2f it B S 48 T (P<<0. 05) 3 55 IRT 4141 tb . EGCG 21 1 8 1= 41 g
B B8 /0 (P<<0. 05) 5 5 EGCG 2040 [t . Wnt-Ag 414 T 40
] i 3 m (P<<0. 05), L& 2,

2.3 &4 TNF-o.IL-6 FIl IL-1 93K 5 Sham 4144
H . EGCG 4 1L-6 ,1L-1 #1 TNF-o 2% 3% 8] i 54 fin (P<C0. 05)
EGCG 45 IRT 41, Wnt-Ag 4] # Lt B & 3 /> (P<C0. 05), ML
#1,

2.4 %41 Bax,BCL-2 lE AR KNH 5 Sham 414 Ik,
EGCG {2 1= [ Bax ik B B3 i (P<<0. 05) , 1 it ¥4 1=
14 BCL-2 B Ly /b (P<C0. 05), 5 IRI 414f k., EGCG 41§
JAT- 7R [ Bax 323K 81 B4 (P<C0. 05) , i 4L 1% 11 BCL-2
W14 0 (P<<0. 05) . Wnt-Ag 405 EGCG A Lt {2 4 1= 2K
M Bax 3k B |34 (P<<0. 05) , T HT & - & 11 BCL-2 B W8
B (P<0.05), WIKE 3.5 2,

Sham#B IRIZE EGCGZR Wnt-AgZE

Bax

BCL-2

pactin

3 %4 Bax.,BCL-2 EBRIEFER

2.5 44 Wnt,p-catenin fl p53 FEH R K EM 5 Sham 4
HAE L IRT 40 Wnt, B-catenin Fl p53 & [ 35 ik B & B i (P <<
0.05); EGCG 415 IRI 4 # tt Wnt,B-catenin Fl p53 & [ & ik

BB > (P<<0.05); Wnt-Ag 205 EGCG £ 4 Lt . Wnt, 8-
catenin Fl p53 [ B B3I (P<0.05), WHE 4.3 3,
2 EGCG 3t Bax,BCL-2 EARIZEZEMW (n=10,7*5s)

21 5 Bax/B-actin BCL-2/B-actin Bax/BCL-2
Sham 4 0.1140.01 0.6140. 04 0.21%£0.03
IRT 44 0.6240.08* 0.1340.02* 0.7540.08"
EGCG 41 0.31+0.03% 0.3140.03% 0.4340.057
Wnt-Ag 41 0.4240.054 0.2140.044 0.5140. 042

* P<C0.05,5 Sham 4] lb %557 : P<<0. 05, 5 IRT 41 [lL 4% ;2 . P<<

0.05,5 Wnt-Ag 4 L #&

ShamzH IRI4H

Wnt

B-catenin

p53

pactin

EGCGZH

Wnt-AgZH

4 %0 Wnt,B-catenin # p53 EARIEFR

X3 EGCG 3} Wnt,B-catenin 1 p53 & H

BB (n=10,7-+5)

H 5 Wnt/g-actin B-catenin/B-actin p53/B-actin
Sham 2 0.17+0.03 0.05+0.02 0.04=+0.02
IRT 244 0.4740.08* 0.18%+0.03" 0.2240.03"*
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FR3 EGCG 3f Wnt,p-catenin #1 p53 & H
RIEZEMW (n=10,7+5)
2 5 Wnt/g-actin f-catenin/B-actin p53/B-actin
EGCG 4 0.23740.03% 0.10£0.03% 0.154+0.03%
Wnt-Ag 41 0.4440.114 0.2640.054 0.2740.054

* . P<C0.05,5 Sham 4 [L#;*
0.05,5 Wnt-Ag 4 L #%

:P<<0.05,5 IRT 41 %2 . P<<
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¥ e i PR A 05 15 R M A R AR R RE R % i R
3 P AR AN T B TR S B 3R 5 & B TE A R
P2y NAES Gl 7R N N WP 2 VAR i T e a1 S R it
A2 R I TV 0 MR R o A0 B T T B
W 38 Ty e ™ T 32 40497 5 LA R e it R 4040 R A TR AR AR
FE R T A, R g ) ) S8 R A TR U A
L T34 S B0 0 A BB T B 4% . TNF-o 295 & 48 1k = I 10 B
B A R SR O LI 45 P B 4 A TR RN, TL-6
HAE%&@?WJ%mXﬂFFEWxE@¥ﬂ%ﬁ%
HRBEAASN g, F 5y E g2 . Bax R TE
M, H 5 Tunel 3%k K P 19 48 {6 W] e 4R P 08 T2 1) 72
BCL-2 /&ML £ 2 (bt I o8 B, w40 ol fi 3 80 B A il )32 At
tEﬁﬁﬁt%%ﬁﬁﬁtiﬂﬁ%ﬂ%ﬁﬁt%%
BEA W 5T 875 EGCG HL A $t 4 B 9 1 /9 3% M 7T s 2 Bk
ML AE 5 & 1) 4 B 98 0 TR F 19 R 3k . wam%LﬂMﬁ@E
LM%FI%%E%%IMEWM%ﬁT%W M EGCG

b TNF-o 72 B L -FFE 1 45 05 DK B A8 22 3 7K, 400 1 e o,
ﬁ@&bhmimxfﬁﬂm%$%xLu#Wﬁﬁ%%ﬁ
T-,Bax.BCL-2.1L-6 . IL-1 Fil TNF-o % ik & i 18 B I 245 ik
A0 S VAL e I P AR 0 R O R R B R AR . AR
78 5 Sham 2 #A bt L IRT 20 40 g 94 1= . IL-6 . IL-1, TNF-o ., Bax
e 1k 7K T P TE A 405 W A 10 L o BCL-2 23k W i b, X 5
BOR A T 9 41 7S B I P90 1 45 495 3000 R R A 5 O T A
S e M SEAH — 30, T EGCG 415 IR 404 b, 40 i 1= .
IL-6 IL-1, TNF-a, Bax 3% ik 7K % M Jiz 38 458 155 W) &b 0 20, 1
BCL-2 Fak8m ., 8 EGCG 0] i 1 Hi 78 T 0 B 4 il 5 ok 1.
FRHEER . T EGCG 0 I8 T A0 5 i 1 ELARBIL R A3

Wnt/g-catenin {5 538 H 2 7k ) Z R R/ T F 5 &
fez =D BRI g B M T8 B It R E B R T
Wnt/B-catenin {5 5 il % ,

YEFF T i r9 dn p53 B8 41, F 3 BCL-2/Bax &3k T i A
TNF-o %3k L, A S8 iE ™ &2 40, EGCG 41 #g
il Wnt/B-catenin {5538 B #1& . F 8 p53 . Bax 1 48 ffd Jd 1-
Fih A B BCL-2 33k, AATAT U6k 55 J 30 e ofn ¥ 9 v B 5 .
Tt — BT EGCG X iz 38 B 1l -9 T8 452 47 10 (R 3 1R 5 4
il Wnt/B-ccltenln G5 A . ALK Woe F 54
3 HLY78, ik — B WM EGCG X e I 7 3 1 3 17 1Y 4 b 4
JiiEs] Wnt/B*catenm o mpkry e, 458 xm HLY78 nf
5 EGCG il Y8 T A & hE B F B AE T . el 4 7 EGCG
A3 3 A0 ) Wit/ B-catenin/ p53 {5 5 34 48 T 8 458 o 1 Bk 1l -9
ER

o5 LTk

sEGCG il 4b 3 m 38 2o #1098 = 00 98 0 X 1) B¢

R PR AP i 18
Wnt/B-catenin/p53 75
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