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Protective effects of tea polyphenols on liver injury induced
by intestinal ischemia reperfusion in rats
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Abstract; Objective To investigate the protective effects of tea polyphenols (TP) on intestinal
ischemia reperfusion (I/R) induced injury of liver in rats and possible action mechanism, so as to provide
preclinical pharmacological basis for its new clinical uses. Methods Rats were randomly divided into six
groups : Sham group, model group, and TP (100. 0, 50.0, 25. 0, and 12. 5 mg/kg) groups. Intestinal I/R
model was established by clamping superior mesenteric artery for 60 min and reperfusing for 120 min. TP
was administered by sublingual vein at 20 min before ischemia. In Sham group, superior mesenteric artery
was only isolated without clamping. Blood samples and liver tissue samples were collected after reperfusion
lasting 120 min. SOD activity, MDA and NO levels in serum and liver tissue were determined. Histomor-
phology changes of liver tissue were observed with light microscope. Results Compared with Sham
group, after intestinal I/R injury, activity of SOD was decreased, while the levels of MDA and NO was in-
creased in serum and liver tissue. At the same time, histomorphology of liver was destroyed obviously., as
seen by light microscope. In comparison with model group, TP could dose-dependently increase SOD ac-
tivity, decrease MDA and NO levels in serum and liver tissue. Also, TP could dose-dependently attenuate
liver tissue injury, as evidenced by microscopic examination of histomorphology. Conclusion TP can
dose-dependently protect liver significantly and attenuate intestinal I/R injury. These protective effects are
related to their anti-free-radical actions with diminishing the aggregation and activation of polymorphonu-
clear neutrophils (PMN) and inhibiting the release of NO.

Key words: tea polyphenols (TP); intestinal ischemia reperfusion (I/R); malondialdehyde (MDA);
superoxide dismutase (SOD); NO
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KR LIRS RRAMRBEREIBPER
BEEA ARG EMIE M AERE BRANEE
58 HHEUKE NO REEBRFHALBERK
FEAEREAXRY, B /R AU USIEHLE
RBHHAARE METUSEENAENETED
PEBMATER , B RBR N ERGE R E RS RN, # i
SRAKBMENRASREF BN, & ERE
BERG . HESIRERERETIEALESED,
X LB (tea polyphenols, TP) & MM 43
BRBMEBELEY RERNEMIEAMEE
MBBEERESN . BRREH, TP iv A% /R
i 488 45 A0 AR 5 8 R 3 4 ARC- L3t g T/R 48
G RIPHERAGES R RARE. FLBUKARE I/R
FR B 5 5 B A 383 TP iv 3850 KRB 1/R
FEH A5 9 AR 4714 BT B 00T BRIV AL
1 MP5FE
1.1 ZBEEN . XLH (TP) WEBLIEEGES
B REE>98% . #t5 020613, SLE BT LA
HihK (NS) RBEMEHBRIRKE. 52K
EEEBEE.NO.KF_E (MDA) RBELY L
B (SOD) WE XA &HW A FEERAEY TERH
R,
1.2 34D KR, #EHE,180~220 g, B REEFR
RELKIHYHORE, — R, T L3 FTF[2000]
028 &,
1.3 Y. UV—754 2577 BAHEHET, LK
BHENBERAT;TGL—16G 8B HELHE
O, EREREMNI); EME, HAE Olympus
AR,
1.4 HAFHE". XHBRBE LB (superior
mesenteric artery, SMA) -k FR B 1/
R BRI, ZIEABARER 12h & ip SHH 1 ¢/
kg BREF, BUGMEMIEE TFAR L BEME K
Y0, BERE AR, REFERKEE SMA,
<DL BMFEAR TR G 3Bk g i SMA, L8560
min FIEREY O A, T s Bk e B, G 18 ol
120 min f5 , F 8 3 3h B B L B A 3 K i AR SE3h 91 .
FARRAE, [ Wit ip 4 30 mL/kg WAHEELK (&
KREE 32 71 U/L), LATBH B e RS LA w3 IS
tH B — 1 M A I 2 B OB
1.5 BhIH X% % .SD KR 60 R, BEHL4 K 6
H(BA 10 D). BFAR4A.5 /R 4 (ERA) .
1/R 3 E 4 51%F TP 100.0,50.0,25.0,12.5
mg/kg MEAH. KERET iv ZXAY . EEHAE

FRAKXR iv EREEHEK. 20 min 5, EEH
EARERE TP ARKRFEH SMA,BFRAKRRR
58 SMA HARIH

1.6 HEARERLE:.KXBB UR )G, FHEESK
Bl 5 mL, 3 000 r/min &.{» 10 min, B _E & & AP
BmFEER, T —50 C KBEHEFEH. DEBAT,
ZRKAKINS BX oG, HEAR T . BREH2ET
10% FEEGERDGMHOFEE, A—#4U 1g 44
f 10 mL NS # b 41 7 vk K ¥ o 5 i 3 59 3 BL o AR
¥ —RER, FRBELHLHF 3 000 r/min B 10
min, R EBEWREIE 104 HASEKRAE, U NS B
BIGHE 1% ARSEBRA,F —50 C kHRF
#H.
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SR L EE SOD 1 18 inZ MDA #i4 &
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SOD & J % =
100%

(SOD 3% # w5 —SOD fﬁj]asm)x
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_ (MDA K ¥upna —MDA K¥upu)
MDA #fi % = (MDA K ¥ gy —MDA K¥gzpm)

100%

_ (NO KFupa —NO KFupa)
NO %= N0 K Fran—NO K Furra)

1.8 HHARZENE . FHALAZERDHKEE
BEMBERK. ABUE PR HE 36,68
TREHLEEEERE,

1.9 BEISE4r b7 BB B SPSS 10.0 St i
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GH N g K BRI 245 FR.
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B NO KPR AR 1A, 5EFAHML,
RAH M SOD 1% 11 B EREK, R KRB I/R
B, MR P EREEHENEN TR LES
MDA K 8B ZEH ., #x KRB /R H 6T, &
R AA TR B BERBANBG; mES NO K
FRERNEHKRSE UR fiGHART XEH
NO, MR H S NO ¥EH B, F£8 NO B
I, v AL A SRR AT e iv TP
AEERBME S SOD % f1. B MmE + MDA
M NO K¥, TP 2R EMKE RS M7+ SOD i
71, AR 75 H MDA #1 NO /K, %80 TP S E K
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2.2 TP 3thp I/R #ifh K RIFHLR SOD & 1.
MDA K NO KER W . hE 2 /M, ERMA 5K
FARHAML, FF4 4% SOD & f1 B E MK, MDA
1 NO KFBERM, BAKEE /R R 5,7

ERFALATEAHEFEREIN TR BRI E
{EF NO A pisliin . SERMAML, TP 27 2KHi
HREFHAL P SOD Fh, #HHEERRE T
HABEBREAAMENES. R TP 2R BRI
ML P44 MDA #1 NO KF, %8 TP 6%
WA g R EAY Kt £ 8 NO 74 , B HaH
i) R e

%1 TP 3 I/R {5 AR % SOD %5 .MDA & NO kEMEW (xts, n=10)
Table 1 Effects of TP on SOD activity, MDA and NO levels in serum of rats injuried by intestinal I /R (x+s, n=10)

. SOD MDA NO
H B ME/(mg-kg™D
EH/(U-mL™D  HWE/%  K¥/(mol+ L™ MEIR/%  KFE/(pmol « L7V  HER/Y%
BFEAR -~ 79. 48+ 6.32 — 3.53+0.85 — 42. 41+ 5.28 -
L 8is — 25.034 §.7588 — 10. 39+1. 5284 — 117.13410. 78848 -
TP 100. 0 71. 424+ 6.40"* 185. 34 4.86+0.82** 80. 61 53.784 5.41** 84.78
50. 0 70. 484+ 7.50** 181.58 5.3040.85* 74. 20 84.824 6.11** 43.24
25,0 56.41+11.22** 125. 37 6.03+1.79** 63.56 93.24+10.80* * 31.97
12.5 34. 684 8.93* 38.55 6.56+1.76** 55. 83 108. 424 9.99* 11. 66
H5BRFRAILE: 44P<0.01; SHBALK. *P<0.05 **P<0.01

AL P<C(0. 01 vs Sham group;

* P<<0. 05

* * P<C0. 01 vs model group

%£2 TP X I/R R ARFAR SOD iE7 . MDA & NO KEMEM (x5, n=10
Table 2 Effects of TP on SOD activity, MDA and NO levels in liver tissue of rats injuried by intestinal I /R (s, n=10)

SOD MDA NO
M OB HE/(mg kg™
WH/(Uemg™Y) HE/%  KF¥E/(omol - mg™) MHE/%  KFE/(umol - L~ WHE/%

BFER ~ 105. 90+ 14. 48 — 1.0440. 28 — 9.734+ 5.69 —
A -~ 23.40% 7.8944 — 3.51%1.0944 - 91.31+12. 4184 -
TP 100.0 83.26415.64* " 255. 81 1.5340.27* 80.17 .72+ 5.70* * 103. 70

50. 0 70.37+ 6.03** 200. 73 1.66£0.39* * 74. 90 13.17+ 7.77%* 95. 78

25.0 61.654+14.04** 163. 46 2.3241.03** 48.18 40.16425.39* * 62. 70

12.5 38.38+13.68* 64.02 2.874+1.23"* 25.91 63.10425. 37* 34.58

H5BFARALLE. 24P<0.01;

S5HBA . " P<0.01

ALP<C0. 01 vs Sham group;  * * P<C0. 01 vs model group
2.3 TP Xt /R it KRIFALETFTAR
RGBT BT B AR LB /0N - 5 4 0 40 O
BIEE ERH A WAT AR HE P AL, PR R
CEX/MUERIL KB RENAREE, FEY K.
PRI, KB A 40 R , kb A B AR, AR R
fib Bk HEZUZE AL, AR AR AR S FF /ot o e 8 BRI, />
B m, 5B /R ERERBEFESER
B TP RAABREHAENBERBERBRIRE.
3 itig

AR FRER /R A5 &FHERG. BT
ARFEREREESEE, PREBERRCEX/DNLE
I, PSRRI, KB R Ve MR, AL A 40 B A
. XWlh /REIEHREFEZH JERBEE
FHRGEW DR EHR .

3R IR A8 E AR B AL A R A A S
WU NO KEBKER /R IBEHERGA
%, AR ES, HEM 60 min, FX¥E 120 min 7]

M iE KRR MDA KEWE, i SOD 3 5
FA%. BR% I/R EAERBERETEL. 4
LHMMZHR, A GEEREEHENEIALE.

ABRFEER. B /R BETHRKESH#
BT BERE. FIRIEE,. &l I/R S8+,
A5 HF 53 45 A o L 0 R 7E i B S Sh AR 1)
£ /R SBF. P HNARAEANTE AREF.
FHBHESNHTHEC. REPERARS KK
MEBEREZHMS T, SR PHERFRAEASA D
REBENTHERERBRAENE B BEE
B OmRENA=RERENE F—-S G 0LE
B, SBUIRARG . RERE LR ENERRERL
(MODS),

ABEF, B /R JFHE LS NO KRS,
Bl /R gRPAERKE NO, REHKREE. &
BALBG. B /R G EMFS NO KB4, /I
RRSANER MEFEEF ANEELHEFEL
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TP RABEFRBNESBEALEY . TER
ARILEER AREL NRE RBRRAFELS
ZHEEEE. FHRKRHA iv TP 7T 2R BIKBHE
B /R IRBUTHAE S EZUE,RH TP X ip
I/R i8R G EARIPER . KO RER . Om
HEHEER HILRELEL. TP BEHALE
W, BRIRA R, AR SRS ST
BoBEEANEELA YT ER, 0 LR
LU, B/ TP ATM{KH 1/R B MDA #K ¥,
EAMRELERIEFAT TP 31 8 b EHBF ik g Fd &4k
BIfER . TP 2R BKBEREMKE /R FrEumE f
A MDA K¥FH T 5, BIBEAR RS BT AL 72
B Rl B B B AR PR 1 3R SOD 3% 1, B R E AL
BB/ ME A h &R QMW PR 40
BE. TP SR BREIYER D b b 40 A B
TR, AT 042w kb 40 S A 48 05 1 . @ i ) 5
B NO M4 /. TP 25 BREIH R/ E I &
i NO K, #, TP I NEBEX MRKIEEF.H
NREFZFHETIENL INOS FMHER ;TP BT
H NO 5SE B h HMEMER . OONO™ £ L,
XA S RGERPER.

FHRENA, TP B RPBHERE, ME A b
FA R B AR AR BT AL, 0 o M kL 4 B R S B
# NO s BER, B /R 31RO FREGE R

e, TP EN—MRBEFE . RAERHXREY
BE LT RRETR. ABRAEY RIGKA®
RETHEMENZRKE.
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