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o %, B BERAMEH 28 (purified polyphenols from Punica granatum L. leaves, PPPL) XK BT & 2o AT 45
Bi/NECBE . CoE BRI RORR AR VE . 7R K66 HAEME /N BBEHL Y NS X IR . BRI IE A L P
MR (BCRAUE150 mg/ (kg = d) ), PPPLAK. ™. w@isfl&E4 (100, 200, 400 mg/ (kg d) ) , EZEFH304,

EIVRBRZ AN IRASN R AL T50% L HE (12 mL/kg) , EL/NRAMEFBGREL . /N BB E A58 5 IS
E GOM IS PR R R, s B AL AL (superoxide dismutase, SOD) . T4 bE G (catalase, CAT) .
B H S =AY (glutathione peroxidase, GSH-Px) ¥% /7 ¢ TH —-#% (malondialdehyde, MDA) . &5 82 H Ik
(glutathione, GSH) &b, S5H. SR IBAIMEL, PPPLEAFIEA SRS/ N &I RAISOD. CAT. GSH-Pxif&
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Antioxidant Effects of Purified Polyphenols from Leaves of Punica granatum L. on Kidney, Heart and Immune Organs

in Mice with Acute Alcoholic Liver Injury

WANG Meiju, TAO Mingxuan*, NIU Wenying, ZHU Cheng, YE Liyue, XING Jia
(Ginling College, Nanjing Normal University, Nanjing 210097, China)

Abstract: Objective: To investigate the protective effect of purified polyphenols from leaves of Punica granatum L. (PPPL)
on kidney, heart, spleen and thymus in a mouse model of acute alcohol-induced hepatic injury. Methods: Sixty-six male mice
were randomly divided into blank control group, alcoholic injury model group, positive control group (administered with
150 mg/(kg-d) bifendate by gavage) and PPPL low, medium, and high dose groups (100, 200 and 400 mg/(kg-d)). All mice
were administered for 30 days. On the next day, the mice from all groups except the blank control group were administered with
50% alcohol (12 mL/kg), and then all the mice were subjected to dislocation death to assay the activities of SOD, CAT and GSH-Px
and the contents of MDA and GSH in kidney, heart, spleen and thymus. Results: Compared with the alcoholic injury model
group, the activities of SOD, CAT and GSH-Px and the contents of GSH in kidney, heart, spleen and thymus revealed an obvious
increase in the PPPL treatment groups while the contents of MDA were obviously decreased. Conclusion: PPPL has pronounced
antioxidant effect on kidney, heart and immune organs in mice with alcoholic hepatic injury.
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P ek« R K ok A B A S R A
“I7 B 2R R, DB AT RR AR B B R AR,
T AR 1o 2 0 R ORI A G R s K K R IR 2
SR LA PUL EAC T BOR, &R0, IR
SO 77, HILOEAERMAYEA, ERENE
LRECOERES CEHENNUETS, A5%~10%iEid
BEEARE, I RO U AR S, L. S
TEARER IR A TE IR A AN R 1, S ECE IR, AT
TR CBET] P EENE - BT, I RPN Rl T
YAl 12V ThRE L AN R R AL B S
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AR, 5 SO R 20 i s 5 S, i i s
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LM (Punica granatum L.) AT RERN A & T4 -
A, KREWHTFERIAR L dhh & H £ 5 T E L
gy, BAREEE . Wi OWMIILERRE . Pue. #EEl
RGP S5 BURHE R SR, A A il
5. ARSI IR T BT . AT IR KR B R A
B Y, B RE TR Z AN R AR
SR PUAE MR A Y, Ak A
WAL AR o ARSI DA Ry J5oRE,  BIF 78 A R
4alift, 2y (purified polyphenols from Punica granatum L.
leaves, PPPL) X G iPAS M 453475 /0 BB J0E L o0 I %
RIS ERBURMAE, BN KRRV R & 5
W TR RS EAR I SIS o

1 MHE5HE

1.1 #E

AR R BILIR A M R X, ST B
Mg, 1260 Hif, BAaMH4nk, KH550% 8%
1:20 (m/V) BRRECTRZ), UKZKIG R P HE10 min, i
FpHAE A~2, 70 ‘C/K#$1.5h, 5000 r/miny4 ¥4 250> 10 min
JaiduE, BAMHRZ I (crude polyphenols from Punica
granatum L. leaves, CPPL) , M4CPPLIEFEZE 0k AT 15
JE it KALMAEAB-8, P59 Rf dh i SRIEAZ B 43 PPPL Y, 22
Folin-y Lt {43 43 PPPL ) % By 40 & 992.83% .
12 W

6 R BRI ANR, R (27£2) g,
TEVL 7548 v = B 2 W 4 35 o0 A 3%, Bl W ) 35 VF T IE
S SYXK (F5) 2012-0047, {5137 = 3 45 5 FF
Fo(234£2) C, MXEE (50+£5) %, HBHH [
12 h.

1.3 RS

WoEH P EEFlukadal; F RS BEH Ik
(glutathione, GSH) . “FIMiE I8 (bovine serum
albumin, BSA) FH Sigma A A SN FE DY S
W (nitro blue tetrazolium, NBT) . 5,5 - i W-2-1H
FLIKHER (5,5°-dithiobis-2-nitrobenzoic acid, DTNB)
MR RAENERAA; HO0,. LKLE. WA
ELEL % W2 C(thiobarbituric acid, TBA) . H % MK
(methionine, Met) 25/EALRF A E =5 Hrali.

72207 WA RO B R R R AR R A
Ay 7S4S A I R ORISR AR A
Al HH-OBUREE/KIGE  Slnii & RAEEER AR
GL-22MmE AR B 0L W BRI 0L .
1.4 Jiik
1.4.1  ZhWpir2H RS 5T

66 WUNRIE R PERTR3 dJF, BENL A EO R, B
RUNTHRZE, PHIEXTIEZH (BCRAE150 mg/ (kg »d) D
PPPL{G. . F7IE4L (100. 200 400mg/ (kged) ) ,
FZEBKICHIRE G, REBL IR, ESEE30d, TH
Xof R ZH R A R0t R AH VB B S5 R AR ORI RN R A
JH P IR o SIS R A A A A RO TR, AN BRI AR BT IR
Ke IR, FH/NRIEEASIKI2Z D, BR2S XA A
HARGUHM0% CIFHER , HIE 12 mL/kg, B/
PR MR AT SRR, 2 xR AL 1 S R R 2R K
LR TNREEAR R0 LR, fEEBR2hE, B
FIARBE/NBR, HUE AR OB AT R 1 i S A Ak
=g
142 10% 2851 9% S 2H 20RE i 1 | 46

ME &P e brar, K hEet B T4 CukM Aot
W HERRRRERO.1 g4, FHAEFE Eh/K¥Ee 2605 MG T,
BETRmmd, fEuks ERHFARTIVIF, #BALS mLE
OEH, FEIA0.9 mLFA 1150 mmol/Li% & £ 2% 1Pl
(pH 7.8) , UK/KIGEE A BAEE (400 W, 5 /IR, [AIBR
10s, HES~7 K , SRIGT1E4 CHAF 10 000 r/mini
0010 min, U EEB RN 109 513000, %2135 A T
SEH % (malondialdehyde, MDA) . GSH? & .

10%H R 21 3-S5 WA R B A3 1 (V1V) R
4, 10 000 r/min&5 0210 min, B LEWR R,
Fll5EGSH-Px. CAT. SODJE /1.
143 HEARSERNE
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144 MDAFERINE
K FHTBAVE" I MDA % &
1.4.5  SODJE J1fIm e
2 [ Stewart 5 [FINBTYE 4 J5 i1 52 SODE 77
1.4.6  CATIEMERIM &
SRR MR 52 CATIE 77
147  GSH-Pxi& /1190 &
K FHHEDTNBE ! 5 GSH-Pxi /7 -
148  GSH&EEMWE
FSCHRI23110 777 R GSHE &
L5 HdEgiobr
K FIDPS 13548 tHCE ) S i B dm 47 o0 Hr, B
R 7 E TR I 2H I BOE R A R E M R, BUE
¥tsFEon, PAP<0.05KP<0.01 %5 BA 4% 5 L.

2 ZERESH

2.1 PPPLXf 2R IPRE M 4405 /N BB e S O JUE B S 9%
2 TTMDA S & (152

MDA & fig i i H A & = 2 —, & W dil i
JE AR B I R Ay, S S A A A4 A R
IEMK. WRFT, BRI R /N BB I R
B RRMDA S & B & T A RA, HERREE
(P<0.01) , LFMDAS &5 7 X AL Lt B
EZER (P<0.05) . 44 FPPPLJG, /MRS MEAEHFIMDA
TEBHE TR, HAE—ENHE-MP KR, PPPL
e 70 B 2EL /N BR % DT B MDA £ B 359 3 B BH 0t R 2H 7K
S, SRR AR L 2 R B B R (P<0.058L
P<<0.01) . PA_45 530 B PPPLAE &35 42 9 K 1k 452 405
ANEREFIIE 00 B e B8 BT KT, A T A
SR —E R ER .

#1 PPPLAIRENE. DR S28 EMDAS RN (¥ s, n=10)

Table1l Effect of PPPL on MDA contents in kidney and heart and
immune organs of mice (x =+ s, n = 10)
nmol/mg pro
it B Do L i
7 R AL 470+1.14% 3314050 2324036 0.9840.05
R4 10044108 6.14+£030"  720+£0.10" 5374057
PMERHRAL  6.024£0.12%"° 3584020 3.50+£0.60™C  1.48+0.07C
PPPLEAIEAL 74142021 3732045 3314048 1444018
PPPLATHIEAL  8574032""  463+£054™  5514026""  2.6040.15"
PPPLICKIEA  9.01+1.42™  5104022™  6.094+0.19" 2.85+0.19"

e FAVNG FRERFER R ZERBE (P <005 ; FASKEFREARRE
RESREE (P<0.01)., FHE-.

2.2 PPPLX S MRS ME T 005/ BUS IS 0o I % 9%
2% B SODIHPE R
%2 PPPLAPIGUERE, LBER AR SODENMEM (Yts, n=10)

Table2 Effect of PPPL on SOD activities in kidney, heart and immune
organs of mice (x + s, n =10)

U/mg pro
gi]] FAE Dfi it ol
FEMIA 39024098 16854026 60554226 5631+1.01%
BRI 27.9842.09%  529+148" 24554149 19444393
PHEXHEAL 39464085 13.73£156™°  56.80+0.71"  50.50+£1.16™°

PPPLERIEAL  35.72£ 117" 1140£1.19™°  47.58+428"" 45274156
PPPLPAIEA 32944147 9434170 47624428  423242.69"*°
PPPLIGAKIEAL  3248+145"  6.13+£046  39.05+£165°  39.25+0.59®

SOD & A=) i N B Z P A LG, B8 80H R AR
W R AR A B3, R R, e
i P A TR B S LR I PR BE Ty . a2 TR, AR
X I ZH /N BT 2% SOD g 7 ¥ il W 2 T 25 i 4
(P<0.01) , RWLEEH KT, & FPPPLJA, /NSRS
(1) SODJE /3 W .35, HAFLEFRE-ZN KR . PPPLE ]
BA/NRCOIE. IR K SODYE 775 [H 1 %o B8 20 T A 0 2%
ZE5 (P>0.01) o DL SR PPPLAE A K m /N R
W U E S S P S8 B ISODYE M, IRZE H UL HERE, TR
BB RE
2.3 PPPLXS S RS VR4 4 /8 BRUEF A . o0 I % B 32
A ECATIE IR

#3  PPPLADRUERE, LIRSS BECATIEHRIRM (xts, n=10)

Table3  Effect of PPPL on CAT activities in kidney, heart and immune
organs of mice (x * s, n = 10)

U/mg pro
gib]] i D JEE Hafi
FEMEBA 13585£1747% 1209749.00"  98.83+£251"  66.77+1.27
TR HRA 75.334378%  57304£856"  74.00£2.10"  14.304+2.76"
PEIEAL  116.6746.22°"  100.50£6.93™  94.2946.14"  49.1941.73"
PPPLEFIEAL  99.114£1.82""  103.14£581™  873043.32"*  50.0840.95"
PPPLATHIEAL  98.504£623™"  99324+3.61™  80.54+6.92"* 34774322

PPPLIGAKIEAL 92414367  8149+£721™"  77.64+2.83""  34.56+1.02°

CAT A b I A S o 3 KR oy 75, AT V7 B
FUAN R E, R IR E . R3FR,
B IR /N BB AR . O ME . BRI CATYS /1 B AR T
TEHXMA (P<0.01) , MRPECATHE /13 M EARA K
HAh3 MEgemE, HEFARAML, BREFEE
Zr (P<0.05) , RWIEBHY). 45 TPPPLG, /NMR&
I %8 B CATIE J7 35 W 3 o, FLAFAE — 32 O 771 - 2B o
%o PPPL & 2H /N BRI & UE 25 C AT 7 3554 31 BH P45t
TRAIK o LA & B BPPPLAE A RUHE i Sk RS 1 T
PG/ BRI O UE B S B B I CATYE M, 358 T/
AL AL RE



X L

E6mill=

2016, Vol.37, No.0O1 211

2.4 PPPLXJ S B RS ME P30 005 /0 BUB . 0o I % 9%
PB GSH-Pxi PE F 5

#4  PPPLIUVDEERE, DNER %% % HGSH-Pxif JI KW

(x5, n=10)

Table4 Effect of PPPL on GSH-Px activities in kidney, heart and
immune organs of mice (x % s, n =10)
U/mg pro
25 Bt Qi JERfE ol

7 R R4 16074087 22254042 24.994+050™  16.70£0.85

TR R 9.74+036™  11.87£2.10%  9.83+0.79" 7.554£2.05%

PR 13.874£040™°  20.54+136™  19.98+0.88™C 16654035
PPPLEAEAL 13934243 20414050™  22.0340.58"  16.23+1.24"

PPPLIAIEAL 12434131 17.9240.89™"  16.83£041°C 14254077
PPPLACAIEZAL 10084088  16.19£1.50""  14.65£047"  9.94+1.32°""

GSH-PxJ& ) ZAETE T HUA N I —Fh & 1B, REf%
TEBRUARARS = A 00 3t kg g il A A R, A
T PR3P 40 FR I S5 M RO D RE K SE B8 1 . R4 FToR, R
ot HE 2 /)N BR 25 JUE 25 GSH-Pxyif /7 445 i K T2 A vt R 4
(P<0.01) , RULEHKITS. 45 FPPPLIG, /NR &M
(IGSH-PxiG /7 I B T, HAFLE— 2 RN K R o
PPPL & 771 & 41 /N B 4% HE 3% GSH-Px3i g 5 BH 4 X6 e 41
TR B 2R (P>0.01) , HPPPLHFELL/N
B IE . O IEGSH-PxiE /) 781K 1 BH X B K. Ak
45 U0 I PPPL AR 2 25 42 vy 2 P VR 1k JHE 5 70 BV A
OV IE B He 92 25 B I GSH-Pxyf M, i JLTE BR B EH 2L 1) A
VARRE (| Il -8 pei
2.5 PPPLXJ 2METERE V453473 /N BRI S O JIE 2% B 8
2B GSHE &I

#5 PPPLA/NRUERE, LR SEREGSHERFPM (Yis, n=10)

Table 5 Effect of PPPL on GSH contents in kidney, heart and immune
organs of mice (x *s, n = 10)
umol/g pro
5 Bt W3 JRRfE ol

7 R IR AL 44664033 10431042 7224048 3.854+0.00%
BAEDIAL  21.794066"  5.0640.38" 3234030® 2.01£0.20®
PAERTEAL  44.5440.65 1160+ 1.13* 6894015  3.25+0.16™°
PPPLEFEAL  434740.16™  955+£0.14%"  6.95+0.57"  3.3240.14""
PPPLITAIEA 42924123 761£0.17""  5534£061™°  3.40£0.50™"
PPPLACAIEAL 40744005  67310.11°C  425+036™°  2.76+0.14™"

GSHE AR . FMEAR. HAMRAWK /D73
Tk, R—FEERGUAAAR, AP RIS
WHIFEE, AR MBE, WA iERR A 2, SEmpl
RGPSy, SEGFEE . WRSPR, BRI HEA /N R %
JE#HIGSHE B BT 2 A A, HZERKEX
(P<0.01) , BEHISYERRMERS (12 mgkg) FFT/D
SR G BE B K BRI GSHE . A B A
B A U 5% HO G SHIE 70 2 v TR R ZH (P<<0.012K

P<0.05) , ULEHSZI TR R ERET A, EEM R,
SEIHIE A G L. A FPPPL)G, /DR ATERI
GSHE B E & TR R, HBEEPPPLA&E I K
e s, PPPLE A/ R &N MIGSHE ®HE 2 5
PERHRA TR B EZE R (P>0.01) . L4553 PPPL
A B S v S VR R L N BRI O U R e
HIGSHE &, W5 A ibae sy, XHERs sl Bk
ae s B —E R

33

ERE S FE AR . R
Wa, EARUE R4 KRB AN S 7 H i,
HEAY . FFRERESEME, X E mERLER,
A5 20 BB b AN TR T P R SR, A IR J P S A -t
AR R T, (R e B SRR, SR
2R HHEESSEEAMR. DNA%SED KIS T K
B AWK, BEIR L IE W S5 R R Th e B 3 ek
ARG ) AR TR A 28 rh, 6Ol
R R B BRI — R N e

DIRENS kR A iE oI L] 5% I E 2N S v
{hEFZEEHESOD. GSH-Px., CATZ%, JEBEHT4EAL 7N A4
GSH. VCJVEZ. BARHFFRERY], KZHMHKAINERR
MM EETVC, HWMWRE B TR TS
PRAR, IR 5T A R AR I 2K B LA T
st HARBAGERSTIER, fa8h ZPHK &8 5
TXPEM B A ERE; DL BRI RIS, ek i
FUAEYEE RIFMPUENIETE. AR 28 Bk 5y
AFEAEIR . B T RN M T3 Ay S5 87 5 S o LA B A
AR E A -O-B-H EREE AR IR 8R
KA S5 K TR oA B T IR BN PR R ORI,
S5 E RN, AR AR AR I R PR SR 25
JREA RKEmFEE, £HHENER BRI R 1T
s MY DL L OAELE A A R T 22 Ty R B
RAF PR . PR K prE b Ih k.

ARSI A RN SR A R 2 By, SRid i S
BRSPS M AT B B A AR A, s 2% 4L/ BRI 2S MDA |
GSH% & }2SOD. GSH-Px. CATyK:, WF7EPPPLX} /)
BB O R G g TR MR AR YR . &
LW, &)/ UL EE2ESOD. GSH-Px. CATIE It
MGSHEEH P BR TS AXIHA, MMDAS R E
EEmTaa A, Hyw &R ORI AN,
FEAR R RIS H B, $ESOD. GSH. GSH-Px.
CATHEM , MLAAPTA AL AL EE G, 4 i i T i o
A, RAFBULPYMDAG & & . 4 TPPPLE,
5 B A A LG/ BRI 28 1 SOD . GSH-Px. CAT
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