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Research progress in the anti-tumor activities and
related mechanisms of pomegranate peel polyphenols

LI Jia,LI Jian-ke”

(College of Food Engineering and Nutritional Science ,Shaanxi Normal University, Xia’ an 710062 , China)

Abstract: Modern researches showed that pomegranate peel polyphenols has shown good biological activities in
the prevention and treatment of cancer.Its main components, punicalagin and ellagic acid, also had anti—tumor
activities.In order to provide reference for making full use of the resource of pomegranate, the research progress in
the anti-tumor activities and related mechanisms of pomegranate peel polyphenols, punicalagin and ellagic acid

were summarized in this paper in recent years.

Key words . pomegranate peel polyphenol;punicalagin;ellagic acid;anti-tumor mechanism

RE %S . TS201.1 SHRFRIRAD : A
doi:10. 13386/j. issn1002 — 0306. 2015. 21. 071

A (2444 : Punica gramtum L.) 41 BB )8
T4 , 7E [ R 8 07 b 45 A, AR 9 TR T L R
LIAR 22 1 HLAT e S AL BT B JRg RV T 000 B 45 A5 £ A
%ﬁ%ﬁm'fﬁﬁ%ﬁm%ﬁﬂﬁ¥W%Eﬁﬁ
SRR e R, b, M R b 2 W o R B S
Mmsw@V%%%%KTﬁﬁﬁé%MIEmﬁ
S EATHEHF (S T8 65% ~T70% ) T 2 A0 KA
RATRBRAERR IR IR IR S, IR 2 5 K, (e 42 B
FREAPEE A Ml SRR AN ERAE TR (& BT ik
90% L) )7, lTEP&%%%W%?ﬁL%Wk
T RS R 2 A AR AR IR . T ARk, B
X} 47 AR e 22 1 4 A T RS 24 B T R IR AR ST, 47
AR R AL R 0 B0 A IR 3% ME BT 58 W Bl I WE S,
X} T AT AR e 22 Wy 22 A R EF RN A6 52 B ARy T Y
IR E AR LR . 7S SO 00 W Rz 22 1 I H
B IS5 2E AT AR R AL TR A4 T e I88 0 Pk AL A —
ZEIR LIS A VR T e T AR R e AR 22
1 A#E SIS RS

5 H#A:2015-01-23

X E 45 5:1002-0306(2015)21-0381-04

1.1 ABESMH

7R g 22 Ty %o 22 Tl 9 200 JH 129 2 0 H R G #4410 761
WM. s SR MTT 31 Transwell J7 0158 T
LA Hg 22 Wy 12 B Xk Ny 3598 HeLa 20 i 338 5 1142
Z20 2 W, X HeLa 40 i A4 2 K30 i We )& 1C,, N
78.13 we/mL, [T A2 A7 W B 22 15 41 B4 4k PR 4 Hela
S MIAT I A2 R . SZYRIE B, A W Bz 22 1 H
W%t HeLa 20 0 (14948 52 1142 28 LA 5 3 1 4000 4
FAEMFEED SR MTT 23052 T A [ Jot da e 32 109 43 4
Fe 22 W ok AR5 I8 PC—3 20 AF J A [] sk 1] g 38
Wi , 45 5 5 3%, 4l BE Sl 61.72% 1 45 K Hz 22 18 43 531 LA
0.0625 .0.125 ,0.25 .0.5 .1 .2 .4 mg/mL ¥£ PC-3 4i}ig
AR 24 48 72 h, 2RI R BRI g 4.30 .1.47
0.73 mg/mL, 555 F W, 7748 Bz 22 1 %b AT 1) 8 2
Ml PC-3 A5 I ZF WG FEIIHIVEA , I BRI — 2y
s [] — ) Fe AN . B TSR0 SR MITT 8 Rl =X
2 A S BT A R Bz 22 195 b N L9 40 J. MDA - MB—
231 HHH K SR T RIS . 25 S, R R Z R

EE B 54 (1989-) & M LA A AR F @ AR5 R %A%, E-mail : JiaLee0509@ gmail.com,

* BWAEE  FE2AH(1960-) ,
HEE&WBA:BR g A#FA47 A (31171677),

VAR LI T Wl o PR (W o A

, E—mail ; jiankel @ snnu.edu.cn,,

20155 52141 381



I@é:ﬂ%&

TR &

Science and Technology of Food Industry

il ERo BA M 2L R 95 40 ie MDA —MB-231 (/34 %5 , I
BEF5 T A T, o9 24 ) A ke BEL T A G2/M )
12 RAWHE

T LZAamiEENy—F el KR AT, 17
P& B O IR & R A SRR TR AR R, S IR AR R
it M ERAETR , 75 N AR P I A R OE 2, 3= 2 02 1
IKFF AR TR DT — B AR, BRAE IR 09 4 b
JEA TG PEERAS 52 B PN Ah 25 35 JE A, T X548 o B B
PERFGE I /0 AR, [ A X 22 A0 A8 B 98 3 26
S B BLAT AR SR AT 36 . Seeram 25 WESE T
LEARETT ERACER A W B 0 AR T ) 3 ke P
241 A PR 2 ZE B0 ) RN S e A A R T AR, L X
VUi ) ST R ELAT 155 45 1 i Jed 4R i HT—-29 P T 1 3k
PE, BRIGZ AT, 30 2R FH & 61 40 L& T Aar a3 8 A
M T AN [R) e B2 0 8 A AR X N S s 4 i (KB
CAL27) . A &5 9@ 40 s (HT —29 . HCT116 . SW480 .
SW620) A1 A1) B Ja 40 i (RWPE—1 22Rv1) (19 4f
e 85 (B0 o] 25 SR, T 5 2 B 21 28 4 R T A X Sk i g
200 DL 12.5.25.50 100 pwg/mL By EE/E ] 48 h
&, 59 X5F 4 B0 A 0 252 AR T MR, O Bk BE UK,
T R I . CHEN 258" fF 5% T 2 0 X A
FLLIPRE F I 240 i H1L.—60 BVE AT, IESE T 48 A BT
HESM ] HL—60 ZH Jifg i) 18 58, % B30 il e J& 1C,, oy
42.2 pmol/L, I HBE¥ HL—60 4 Jifd (7 2 fifd J& 30 BH s
7 GO/G1 W I\ TiT 75 G 40 My 7™ 2 P 7= Seeram 25
FT MALIK 251058 58 206 ESZ T 100 mg/ L 422 4 A
RS AT B A e A T
1.3 B

HIFFER, N O RA M EIRRY R, RA 81
fii o] DA B4 g A AR R WS R A, AE il S b 4 AR 28
YIVIIR G 2 A FR A % B S Ar ", AR i
F P RARAFAAE D R AR TR & SR, (B i P AT DL
LA KR K S T >R, PRI O MR AR R A R A R Y 2 Ty
D —REFZRR S, R T8 4k E N AMR Z 0158
MR I R e+ 2 —. BAEm A
TP AE B AR Thag, 3t B B A 1E ks 80
Py S A ) TR0 4 P B, X AR 22 0 P P g A AT I 21
IHIVE o Li A E AR AN S8, S BT T BRAE R
YERF B Meim 4n i T24 J5 , 2 40 i 20 A7 3% 5%
AN JE B | caspase—3 Wit FIIE R ik B i 281k, 5%
SHEL R SR AR TR W] DL S 1 40 M 3 G, LR pS3
p21 FiI CDK2 f%y KL K 3% ik &, 7 4 it J& 399 BH. s 7
GO/G1H, 7f HF#E 5 caspase—3 1P, 514 T,
Narayanan %“”E)}?{Zif% 10~5 mol/L W¥EAERR BEAE
48 h L) Py i A BT #0i95 CaSki 4 I (v & BH BH M 7 G1
9,72 h)5 du g 22 2SO e AR T, A WESE
JIEAH ,100 pmol/L (YEEAEFRAE 24 h PYREINHI N 45 1%
JEE AL CaCo—2 | A\ FL MR 96 24 e MCF -7 | A\ ZL R Jas 248
g Hs578T AN HIF AR Ja 41 i DU145 S5 Jifygd 40 i 19
Ry
2 ABEZMEEEZERSHITIMEN
21 FSEHAREATIER

T B il A < B A R i 9 A I B9 FEAS AR AR,

382 20155 5214

T DR S R 2 O P 3 35 L RO T ML AR 2 A
R PRI 0 S 4 A A O T I L 2 i S 40
AR i RA AT Y TG R B B — S LR e
PHT SRR PR 40 O BB T, 2 — Al 4 ik B9 200 i AE T
R Wil I 22 P S [ 2 S E R S R, WA M g T
P T Bel-2 5% ey 1 pS3 4. HATE
S B AR Y R T BIL AR TR B R = A% B, D £k A i
6 FET 32 A 6 R PN T 0 3 % e S B A —
R XF 7 1 R 4 R DR, G v R A T i S R R
B — 2% 3 B, B T B9 K N Bel -2 R
(Bel—x1 Bax .Bad 45) , Bax/Bel-2 X%F 254155 5 A4 41 it
JAT R 2 s sE PEVE Y FE T 32 A B b
Fas FasL Fl TNFR1 253 45 | 75 40 i & A= 08 T ik,
X AR AT A SR AR R 1Y o Settheetham %5 fiff
FT % BRA MY Bz 22 1y 32 UV FH T NS0 S FG bk 12
Jea i file A 728 JHC 40 e 1 301, EEAIL A R RE 55 Y 41 i S
9 A fi4 5 26 PR T B 26 3 B AT 96 (1 N WAFL/p21
LR FAER EIH) 7 . LARROSA 25 BF 58 T 2647
HEFE FNREAETE X A 45 W 98 40 L Caco—2 1 IE 4%
il CCD-112CoN 452, 45 R B, LA AR
FEFAE R ERAE (S Caco—2 BUZHMLJAI 2 A (Bl F i,
MR R £ UE 0 R I BE A E S 1, 3F Hom
e LR AR T B | AR A M R T R A R RN
AEFR BV T B BLAn M T T bel- XL &
BYFE IR BN IR, I PERE R ZoRA TR R i (0 3R ¢ B
FCENANML I, G T caspase—9 BTG PR, DA T E—
51 caspase—3 IHPEG NN, I & AN T2 8K
T, 22 47 A8 1 R 46 2 % T 1E % 45 % 40 fifs CCD -
112CoN Ff-3EA 7= A FE Wi . 25 Tk, 0 M9 Bz 22 193 A
TATREE AR TR PP 0 B o VA 425 8 40 i o T 10
S PRk e A [) S SEL Y 24 i 4 SR 30, AT A2 )
5 S AR M R T VR
2.2 HDFI B R A I B R

ST LA I S 1A P R B 2L | S e 4K T
SR IMAS 03 A2, WA 2 A2 BRI 80 0T 26 75 10, HOE
JRAZ B S R I 5, LR HLR TE B 09 1 ol R AR
AR K 54k (AR IR % AR il T AR A
BTE 1 A g e 2H A K B 7 A 2 BT 100 00 v N 3
AL, M LA TR 1 23 A8 A5 S 32 452 i), DALk, 3 ek 410 46
s REL DT A e 39 A= 100457 B9 TR ok BEL Lk e 988 74 A= I sl feli
e 20 B 0 T, R B ARG B S — A LA, 6
T AR B 22 1y XoT Je 200 e 1 A ek 9 % e 7 v R —
BLI, [ N A IR R WHEE , {5 Sartippour 257 35 33 4
N IR SN 5256 B OCAIE 52 T B 1 AL B 7 10 00 A 22 1
e AR 97 A 1A T B . TR AR AR S8 v, 43 )
TEIE B LA M B A 0 6 F T O B S e T n
4 22 T B U AR5 IR 98 LNCaP 2 Ji R B i,
4 HUVEC 4, & BL7E AT A MG 4%
PR, 4R Z B R B 23 %F LNCaP 41 i /il HUVEC
ST A S 5 ) 19 B R R T, O R A Bl S 5 1
T RS S I (HIF— 1o R P9 K A K
(VEGF) [ RIS RS0 8. AR P 9256 v, X ™
TR A B R v S A BT S AR LNCaP 40 i, 5



@ésﬂﬁl’&l

tEs &

JHZ )5, 257N BRI AR iz Z2 I B By , NSRS 7 d TR
W b geg RO, AR =R, Frein iy UE =2 5, A B
JiIRE IRyt g v Il 48 4% 32\ VEGE Fil HIF -1 119
HE R EEN T FE RN, BRI T A
Z X —HLH B AR UL SR 45 R (B R T a2
T3 P14 32 2 B 40, oAy R A B, BRI T 000 o) A i A
B AR AT e 2 1 B 22 iy R PR U TR R 2
B =Z —
2.3 HHIPhEAREEZE

SR IR IRE 1 — > 2 AR AU R I IR Al B AR K S
PN KBRS e # 25 LA 3R A7 4k 22 A= <, T M 93 A it
P4 T B RN 10T s b8 5 LX) R 3 2 4 i T o %5 D)
AHG, Albrecht %[311 F1 Lansky %:32] IS T ANTE]
FRAS 143 88 22 1 b N 20 R 968 Al it PC—3 (19352 1)
T4 & A R B2 22 W se 00 il 6 Bk iR /) BR AR ) PC -3
AR R Ky il J5 BRI L5 b R B, 5 X
REZHAH LY, o 1 2 Z2 W AT A 24 30% 1 PC-3 4
M i N Matrigel™ 5, BRIV XE 41 At A4 42 28 410 4] 2% a]
KB 70% Aoy, Wik A 2 2y R At Fa
AT = H AL PRI H% 3 pg/mL LR EIR G,
PR X AR 22N R B 70% #2531 90% |, Ut
AR AS TR 1Y) 22 W 20 O 1R -G <3 B B — 2 i B FIAE .
T2 TR 5 R 988 4N M= 28 R B8 1) o+ ML, A o
SEZREH, TR 4 A v Y Ak A DO s TR 2 0 R AR Tl
PLA2 JK fift i BT 271 iR 28 R A 22 T AT 27 AR 35 S i
i G PI3K/ Ak 38 [ e I 55008 4 Bt 00 A7 06 A=
Z2HE 7, s b A K P DR ke, 7 R IR R 4
g HR AE A DU Hs iR T AE Sl 40 AR 22 5% 7% 0 i s FE A,
AR AT 75 T 1E % /5 AR 40 7 o T A M e &2
Wy FE B T DL 35 IR PC-3 41 vh PLA2 (3R ik
U T A A 2 AR 25 2 il i, s B Ml PC-3 41
MR 2R . B AT A0, A AR R 2 I B B X A
T 5] it s L vy 42 2% 000 o) 2 3 o BEL DT A A DU s TR 11
A i 3 [ SR o
2.4 BFEMERES K

JHyEE A 1 o3 AL R AR R 2 O MR AR B, —
A R AL R R AR AR, R T A G — 2 P 2 b sl Al
W I B 43 L 75 S e JRE A0 oAk Sl TE R e 322 30T 1E
H AR, UL T DAAT 2K & A L AR R YT o Kawaii
268 T R Bz 22 1 R B 6k A5 40 T L9 40 M A
JHIG , 2R FH il 5 DO male 250 i S 56, o 00 1 A e 1 1 T
Rl ST T A R A T A4 B 90 T R, X A R R 22 T R B
WG T )5 HL-06 41 fitd i) 43 R B2 IE AT PEAl , 25 2R 3R
B, HL—-06 41 fifd 14 o3 AL 78 BE A5 21 B I oic 38, i FH
AR 7 X b Jd 40 B 1) 3 Ab 52 il O SR AR X B2 55 . R kT
H, A8 Bz Z2 B Al LA 38 2 155 5 M JRE A e 45 AR A )
AR BT T
2.5 EFM4EEESHE SIER

AMEAE S5 PR A K 2 e FsE T
P AR R ER AL HE AR A, B X M B I IR A, A
1B &R B Bia & A & R AR 2 Al iS5 55 5
T RS VA, S Al B TR SR . AFAQ 4 WR S
T AR XT TPA (12— O0— | DY A P 3% I8 1 — 13 — iy

Vol.36,N0.21,2015

BRI ) A5 ) B2 ke CD—-1 /NERIAVE A, & BT LA
f#i ERK1/2 .p38 Fll JNK1/2 #§fz Ak , i 7% NF—kappaB
A1 IKKalpha , i 35 %77 MAPK #1 NF - kappaB 155 i
%, T3] CD—1 /)N B 988 40 B 5
3 RE

FHATA IE, A AR 2 W 0 25 BE/E T 2 Wk
I, TR AR R AL SZ B T B NS EE )T
ZREARANNGE ., REARERF =, At A
FERAP 45 7 S R 32 T U 2l 38 5 0, T 72 336 28 7 i
T, AW E R 20% ~30% X & & £ W1 SR
iR R5, ER T RFIR %, WA, 2R AW
B Z2 Wy A AT AR RN AR TR B B T R BB A
DI 55 Z2 A B 97 AR A A E T B AT B )Tz
AR EATTFE B S Al & RS 25 45 45 A 40 38
AR Z A, O E AR R 5T R,
W, AR SCRXT A S 2 Wy S JFL T2 B 43 8 Ay R EE RN
AE PR T BT IRE T - AL 0 LA £33, LU Sy o B
TEA R BE I AR R T 2 0T B T i 98 245 i e ik 2
LA o

S 3k

[ 1]Johanningsmeier S D, Harris G K.Pomegranate as a functional
food and nutraceutical source[ J ].Annual Review of Food Science
and Technology,2011,2.181-201.

[2] Avriam M, Volkova N, Coleman R, et al. Pomegranate
phenolics from the peels, arils, and flowers are antiatherogenic:
studies in vivo in atherosclerotic apolipoprotein E-deficient( E—o)
mice and in vitro in cultured macrophages and upoproteins[ J].

Journal of Agricultural and Food Chemistry, 2008, 56:
1148-1157.

[3]w#3¥ # % H, X 348 Folin- Ciocalteu Ft & ik 0 £ & 4§
FEHRILE Sy &F[]] g E

%% ,2009,26(2) :341-344.

[4]k# BAM AT A ERR S WRRAL[D]. A7 b w
I X 5 ,2009.

[5] Mehran H, Muzammil A, Samuel W C, et al. Pomegranate
(Punica granatum) puified polyphenol extract inhibites influenza
virus and has a synergistic effect with oseltamivir [ J ] .

Phytomedicine ,2009,16(12) ;1127-1136.

(615 B &, Fast, Ribir, % LK % B o RS AR
FALEM[T]. P B AR LA ,2009,42(11) :4035-4041.

[7] Run Liu, Jianke Li, Yujiang Cheng, et al. Effects of ellagic
acid- rich extract of pomegranates peel on regulation of cholesterol
metabolism and its molecular mechanism in hamsters| J |.Food &
Function,2015.D0I:10.1039/¢4{000759].

(8143, 4k, R0, 5 BB % Br o R L AT
#5% Hela 2o e E M9 R0 [J] .0 & B 25,2010,50 (24) .
50-51.

(O] 24H#, B2, G, 5 68 E 55T A5 M
PC-32mA g s A M =8y %o [T]. @k 25 5 & & ,2013,28
(3):271-274.

[10]Fif, 2% P, FRE B E S B 3T A LR 50
MDA-MB-2313¢ s B A 8y a[J]. K& F EH X FFIk,

20155 52141 383



I@é:ﬂ%&

Science and Technology of Food Industry

2012,31(4) :214-217.

[11] Seeram N P, Lee R, Hardy M L, et al. Rapid large scale
purification of ellagitannins from pomegranate husk,a by—product
of the commercial juice industry[ J ].Sep Pufif Technol 2005 ,41
(1) :49-55.

[12] MAYER, W, GORNER A, ANDRA K. Punicalagin und
punicalin, zwei gerbstoffe aus den schalen der granatiipfel[ J].Eur
J Org Chem,1977(11/12) :1976-1986.

[13 ] Seeram N P, Adamsl S, Henning S M, et al. In vitro
antiproliferative, apoptotic and  antioxidant activities  of
punicalagin, ellagic acid and a total pomegranate tannine xtract
are enhanced in combination with other polyphenols as found in
pomegranate juice[ J].J Nutr Biochem,2005,16(6) :360-367.
[14]Chen L. G,Huang W T,Lee L T, et al. Ellagitannins from
terminalia calamansanai induced apoptosis in HL—60 cells[ J].
Toxicology in Vitro,2009,23(4) :603-609.

[15]Malik A, Afaq F,Sarfaraz S,et al.Pomegranate fruit juice for
chemoprevention and chemotherapy of prostate cancer[ ] ].Proc
Nati Acad Sci USA.2005,102(41) :14813-14818.

[16] Cerdad B, Periago P, Espian J C, et al. Identification of
urolithin A as a metabolite produced by human colon microflora
from ellagic acid and related compounds[ J].J Agric Food Chem,
2005,53:5571-5576.

(17 )/ a8 &, T4, kit ARME e T AL B T 3R ILRAT 5L R
[J].&&A5,2010,31(21) :451-454.

[18]Li T M,Chen G W,Su C C,et al.Ellagic acid induced p53/
p21 Expression, Gl arrest and apoptosis in human bladder cancer
T24 Cells[ J ].Anticancer Res,2005,25:971-980.

[ 19 ] Narayanan B A, Geoffroy O, Willingham M C,et al.p53/p21
(WAF1/CIP1) expression and its possible role in GI arrest and
apoptosis in ellagic acid treated cancer cells[ J].Cancer Letters,
1999,136.:215-221.

[20]Losso N J, Bansode R R, Trappey A, et al.in vitro Anti—
proliferative activities of ellagic acid[ J].J Nutr Biochem,2004,
15.:672-678.

[21]Bartek J,Lukas C,Lukas J.Checking on DNA damage in S
phase[ J].Nat, Rev.Mol.Cell Bio,2004,5.:792-804.

[22] Rezaei P F, Flouladdel S, Hassani S, et al. Introduction of
apoptosis and cell cycle arrest by pericarp polyphenol-rich extract
of Baneh in human colon carcinoma HT29 cells[ J ] ,Food Chem.
Toxicol ,2012,50 :1054-1059.

[23]Zhao Yan Chao,Gu Yun.Study on Apoptosis pathway[ J].
Modern Medical Journal ,2013,41(4) .285-288.

[24 ] Van Delft MF,Huang DC.How the Bcl-2 family of proteins
interact to regulate apoptosis[ J].Cell Res,2006,16:203-213.
[25]Tang W,Wang W, Zhang Y, et al. Tumour necrosis factor—
related apoptosis— inducing ligand ( TRAIL) — induced chemokine
release in both TRAIL resistant and TRAIL sensitive Cells via
nuclear factor kappa B [ J] . FEBS Journal, 2009, 276 (2) .
581-593.

[ 26 ] Settheetham W, Ishida T. Study of genotoxic effects of

384 20155 5214

TR &

antidiarrheal medicinal herbs on human cells in wvitro [ J ] . The
Southeast Asian Journal of Tropical Medicine and Public Health,
1995,26:306-310.

[27] Shukla S, Gupta S. Molecular mechanisms for apigenin -
induced cell — cycle arrest and apoptosis of hormone refractory
cells [ J ]

human prostate carcinoma DU145 . Molecular

Carcinogenesis 2004 ,39 :114-126.

[28] Larrosa M, Tomas — Barberan F A, Espin J C.The dietary
hydrolysable tannin punicalagin releases ellagic acid that induces
apoptosis in human colon adenocarcinoma Caco—2 cells by using
the mitochondrial pathway [ J ] . The Journal of nutritional
biochemistry,2006,17 :611-625.

[29] % ix , R ok F0AP 98 37 & o 8 FY B8 97 52K 9B 0
MRt R [J]. 7 BEF AR S IERS&E,2002,9(3):
207-209.

[30 ] Sartippour M R, Seeram N P,Rao J Y, et al. Ellagitannin—
rich pomegranate extract inhibits angiogenesis in prostate cancer
in vitro and in vivo[ J |.Int.J.Oncol, 2008 ,32 :475-480.

[31] Albrecht M, Jiang W, Kumi - Diaka J, et al. Pomegranate
extracts potently suppress proliferation, xenograft growth, and
invasion of human prostate cancer cells[ J ].J.Med.Food,2004,7
274-283.

[32] Lansky E P, Jiang W, Mo H, et al. Possible synergistic
prostate cancer suppression by anatomically discrete pomegranate
fractions[ J ].Investig.New Drugs,2005,23:11-20.

[33 ] Hyde C A, Missailidis S. Inhibition of arachidonic acid
metabolism and its implication on cell proliferation and tumour—
angiogenesis[ J ].Int.Immunopharmacol, 2009,9:701-715.

[34 ]Sheng H, Shao J, Washington M K, et al. Prostaglandin E2
increases growth and motility of colorectal carcinoma cells[ J].J.
Biol.Chem,2001,276 :18075-18081.

[35]Honn K V, Bockman R S, Marnett L J. Prostaglandins and
cancer a review of tumor initiation through tumor metastasis[ J].
Prostaglandins, 1981,21.833-864.

[36 ] Chaudry A, McClinton S, Moffat L. E F, et al. Essential fatty
acid distribution in the plasma and tissue phospholipids of patients
with benign and malignant prostatic disease [ J ] . Br. J. Cancer,
1991,64 :1157-1160.

[37] % R, 3083, % 4 o 9% 300 2m e o AL AR 52 49 I
KRERA].FEAFHELZESLE 1999,19(6) :380-382.
[38]Kawaii S, Lansky E P. Differentiation — Promoting activity of
Pomegranate ( Punica granatum ) fruit extracts in HL-60 Human
Promyelocytic Leukemia Cells [ J ] .Journal of Medicinal Food,
2004,7(1) :13-18.

[39]5F B &, FH0, 5615, 5 TORARLBERESTHT
wRERI B HM[T]. 2% 54k ,2008,43(4) :323-334.

[40 ] Afaq F, Saleem M, Krueger C, et al. Anthocyanin and
hydrolyzable tannin — rich pomegranate fruit extract modulates
MAPK and NF-kappaB pathways and inhibits skin tumorigenesis
in CD-1 mice[ J].Int J Cancer,2005,113(3) :423-433.





