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Pomegranate (Punica granatum) as Resources of Phytoestrogen and Anticancer Substances. Song,
Bang-Ho, Hoang Ngoc Ai Tran, and Soo-Young Bae. Department of Biology Education, Kyungpook National
University, Taegu, 702-701, Korea - Punica granatum, L, (Pomegranate) has 613 seeds which accidentally cor-
responds to the 613 commandments in the Bible. Accordingly, the fruit has been worshipped by the Jewish
and other religious people from the ancient. Pomegranate's seed, peel and juice contain a variety of ethnomed-
ical components so much as the sum of three kinds of other common fruits. The number of published papers
related to the pomegranate in recent 7 years flourished 7 times more than before at the bases of Medline
record. Since the containments of estrogen, as 17a-estradiol, 173-estradiol, estrone, and estradiol, etc., in
pomegranate have been reported, public interests and commercial values of pomegranate arose considerably.
The report was disproved later, however, merits of this fruit remained yet; clinical efficacy for preventing and
remediatir g cancers including breast and prostate cancers by oral administration of the juice, seed oil, and peel
extract is ctill believed to be true. In this review, target components of pomegranate such as antioxidants, anti-
cancers, aatiestrogens and ethnomedical components were analyzed and discussed along with examining its
pharmaceutical efficacy and prescription to postmenopausal lesion, cardiosclerosis, cosmetic beautification,
viral and allergic symptoms, and diabetes mellitus, etc.
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Fig. 1. Bloomed flowers of power fruit pomegranate, and the ripened peels with flourished arils. Pomegranate (Punica granatum, 1.)
has 613 seeds which accidentally corresponds to the 613 commandments of the Bible. Power fruit represents the synergistic effect of triple
combination of antioxidant, chemoprevention, and phytoestrogenic activities.
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Fig. 2. Pomegranate orchard in Israel under flowering and fruiting. Organic cultivation (upper), and normal fertilization and
pesticide cultivation (lower). Denote thickly grown weeds at the bottom of the pomegranate orchard by pesticide-free cultivation
(upper left), and covered whole orchard with net to prevent attack from harmful birds and insects (upper right). These organic cultiva-
tions contrasted to the normal clean bottom soil by herbicide weeding (lower right) and pesticide cultivation that exibits plentiful flow-
ering per unit area of leaves (lower right).

Fig. 3. Fruits shapes and colors of various pomegranate cultivars. Over 100 cultivars were cultivated around the Mediterranean area.
Cultivars were arranged in the order of Wonderful, Pasha, Shami, Hershkovits from left to right and upper to lower.
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Table 1. Pomegranate cultivars for seed oil extraction and phy-
toestrogen qualification.

Types Cultivars! Sources
sour classic wonderful Ako
sour paras 4 Sde Eliahu
sour paras 9 Sde Eliahu
Wonderful Ako
sweet mutant 1 (sour color) Sde Eliahu
sweet/soft malesi Shva-Am
sour shami Shva-Am
sour wonderful var. Ako
sour nabat Shva-Am
sweet rosh ha pered Sde Eliahu
sweet kabri (k2) (rosh hapered var) Sde Eliahu
sour mutant 2 Sde Eliahu
sweet PK Pekiin
sour Hershkowitz
rosh hapered var.
sweet black (bahaim) Ako

Pasha

'Pomegranate seeds of various cultlvars were provided by Dr. E. P.
Lansky as a kind gift.
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Table 2. Pomegranate components category and distribution.

Components Peels Seed

Edible part

catechin, epicatechin

Flavones . .
luteolin, quercetin
Flavonol kaempferol, rutin
Flavanones naringenin, naringin
estriol, gamma-tocopherol
Phytoestrogens 5 p

daidzein, genistein, coumesterol

Phytosterols

stigmasterol, beta-sitosterol, camesterol,
campesterol, cholesterol

Phenolic Compounds
antho cyanins (Ist grp)

cyanidin, delphinidin
pelargonidin

gallagy-type tannins gallic acid

gallic acid, tert-gallic acid

ellagy-type tannins

ellagic acidk corilagin  punicalin, punicalagin

ellagic acid, ellagic tannins

others galloyl glucose
protocatechuic acid, catechins, caffeic acid
. ferulic acid, chlorogenic acid
pectin .. .
Others fibres p-coumaric acid, o-coumaric acid

phloridzin, quercetin, quinnic acid
cyanaroside, pectin

Organic acid

quinic acid, acetic acid, ascorbic acid,
aspartic acid, citric acid, Fumaric acid,
glutamic acid, I-malic acid, oxalic acid
succinic acid, tartaric acid

oleic acid, palmitic acid, stearic acid,

Fatty acid

linoleic acid, punicic acid, a-calendic acid
a-eleosteric acid

Organic sugars sugars

glucose, fructose, sucrose

Minerals

Cu, Fe, Zn, Mg, P, Na, Ca, K

Cu, Fe, Zn, Mg, P, Na, Ca, K
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HAcH(88]. o W A5 dAkERAe] Fak(Table 3y 11.33%
22 Hape] 4], x20] 100 BEo|T}27].

Table 3. Total contents of antioxitants in various plants.

Strains Contents'
pomegranate 11.33
grape 1.45
orange 1.14
ginger 3.76
carrot ) 1.98
chile pepper 2.46
red cabbage 1.88
barley 1.09
strawberry 6.88
dog rose 39.46
raisin 5.07
peanut 1.08

! Arbitrary unit
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penoids 53}, progesterone, hydroxyprogesterone, testosterone
2 androstenedione 5-°] S| F-F-He] gl.ev} ER A¥
A9 el £3-2 linoleic acid®|™ °l& PRo ¥ B +4
Alol] T3t mRNAS] up-regulations] = el d e} 53],

o e ofe] F1A] 4-gAle] MABA = AW
o2 454 Absatgel 93] Aol Arachidonic acid,
palmitic acid, stearic acid, oleic acid, docosahexaenoic
acid 5 WA 2E|Ro| = AFH-7} ohd F-9el X
estrogen, progesterone, androgen, & glucocorticoid 487
ol A%k}, Linoleic acid= opioid(e}# FAH) 484 =
T FEU A= ppdiol Agshe ERel estradiol 4]
of AR oz Ajgle| HARZH. & AT A A
2049 A 7R 135 ERoell 632 ERpell 2
ket 165t o]3le] AWALE £8A R3] 9
™ EIPR LS g ol gt AEAd o] EE Ak
HlE aks] vehdA] gkt o5 AR ERO estradiol
I AAH o2 AFATH8E).

MR0M ER ZE &Y MEo| EMY

. & Fol A linolenic acids analoguesoll ©l 3} jn vitro
ER Z3g &4 ZAA o)A estradiol®] 1/100% =2] Ag50]
3132 ER+ 9 ER- Al ZFo|ME A E 4], HE =4
oll2] EAel| A oAERA ) SAE2EMS| 75 Fal
Ak o] Ad AT linoleic acid7} Vitex agnus-castus
L. (chaste-berry)?] #AAEC =2 T47D:A18 HFEo|A ERP
8ol A3teo] 7}3le] ERP mRNAS] Wavks- A=l
L2 &x18)19].0m | Ishikawa A Eol| A= PRE] A2 ==
Al Z22} alkaline phosphatase (AP) 842 I3A] kS-S
Zhabsl ufj[54] A FollA ZZEH linoleic acid, a-linolenic
acid, 53] A 2e] 1 iAol LHAE a-eleostearic acid
[92], &EFe] 65% A =<¢] punicic acid[93] 54 conjugated
linolenic acids (CLAY} Sll|AEZA 7% A9 el A
Y ALz dE&HH. = olF CLAE ER 484 23]
Fx4 715 L 714 selective estrogen rteceptor modulator
(SERM) EAJAHE2o] EAoln 1 &AL punicic acid
(OZ,11E,132)ll F2 71912 Aoz FAHN. n|gez
a-eleostearic (9Z,11E,13E)= A5l 7E=%.21} calendic
(SE,10E, 127), jacaric (8Z,10F,12Z), B catalpic (9E,11E,13Z)
acid= HEFHA] 4392, 93]. 53] a-cleostearic acid:=
Al A 20 g FA A, AW FArsE Qlgt
DNA w33}, apoptosis®] &7 4 caspase mRNAS] =
F 0y Fo| &3y} Haiwe] glew 1 3o Bl V)
E}2] conjugated linoleic acid Bt #H o 7}slo}[96,
100]. == ¢9, tli-conjugated linoleic acid= MCH-7 A 5
off A=Al M EZFA o] AfEn ojnf p53 Wale] ZhAxsle]
apoptosis”} -F-=H T} 54]. AFellx linoleic acid, a-linolenic
acid® &35} 8E, 10E-octadecadienoic acid & 11E,
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13E-octadecadienoic acid5-2] conjugated linoleic acids®

ZHAEHA k93]

ARl H|o|aEElEY EO|AEZAS O|AEck=Y O
5L 22EHE &7t

Genistein F3A122 djF¢} 22l 3k SAs)-
hormone replacement therapy (HRT)ol| 5851 o ~E
2 AL Jeplin Aex Fodol M A X
o] 114 —rE eH15). 22 572 ¥l flavonoid’d
£] quercetin 4 °=]"’*°ﬂ/ﬂ“ FaktA o] S4L A}
34| ¢ow ’91 3 22 e 53 e o
At A Abele] A st AFgFA 9] ZF JAER) S
o] §1FHH83].

T genistein B o]o] A ERa} peof] T =-8-
ht ek 184S ERo® A=) 3= ST, A,
=, W 5o M3 ERp ATl 7AFHE AL £ A
MEBEL o5 AE wEAZ 5 Q= § (3___]-5*]- HdE9 A
olt}. A=, ERBY A A A5 =31F Erhe B
ME[86] 23 &Jm]7} qlet. HF, %%57715 Az AR
2 B5 733} phytoestrogen®Z ERo2t Bl 79| F-YUs}
Al AF=3h, black cohoshel Af= E4 o] 738 ERB A
elxjo] e}, Black cohosh: 7}7“' o% AlEA A HPT
24 o]2XE] AF2H remifemin SUoA 506 o]AF L5
o F o= Glaxo Smith Kline (www.remifemin.com)el]
& n]FA| A = # &8 9t} Black cohosh®] HRTEA
o AEMH kel AAAE e @ AR
phytoestrogens A-8-2RE-F-2l o]v} black cohoshi= 2F-g-o0]
& zpo]7} glet. 53] black cohoshi= FA o] MFxet 74
ated A A REE FE, obH TE, AR HE 5] o]
2 4 ok Aojoh(www.solgar.com, www.twinlab.com,
WWW.N0VOgen.com).

Mmol Wots EXR £= WEE
22 86%L} X5}

At A o ~E2 A2 ), 2z, =, = AP
52 kol AFAAE 2 4 Qv B3] #737] o<l A
T ] ule 89 o] YA daERAe]
AR S ke d, ol AE2A 9 HAIE| 9T7-Er)
AT FGA Y AEH Fodol] o3 454 o]8}e] Aol A
Az fske] @A o] FeolA], 2lelA ArERA o
= 52 maiseizle) B3l Auloz flake] 9RAL
oS 25g 4 ook AT A 10597 B84 v B
Aol vl FHske] H3Ade] mid 1.36%4 Z71gS & o
phytoestrogenol] 2]8F thA| 88 |7 7] oJAdol| A AAl3
S7"He v ZHFA] v A ZE 35 dghA)

A MES ool wy

i

®,

DMBAY| 2 ZS o A= 2] /jAFAe] A5
HEF2o] 3] 46% AN 45]. = HF) sk
ZA6 w wrg T s AR glo] ub§-S 86%L) A3}
A7, o] A 1 pug/ml FH9A] 2 GAEIA7E 10 pg/ml
FoiA] B} o ZeiA vl AAGE T Tl o
7raleh[61]). = WA azomethane(AOM)E &8 79
AR} WA o} FFo| TR o FFA[461H =S}
DMBAZ 3| %<}-& 23 45 CD-1 vh$2o A 12-0-
tetradecanoylphobol 13-acetate (TPA)E. Z-E-A]Z1 @F=] |
5%2] A7 FARE TR sHIE] FA]o] #AE
A8 (p<0.05)[31]. ©] o FIef WaEF ) F FE2E(0my
mouse)S TPA X &]o]Hol| Foishd 9~145F AH=E 2B7|7H
o] Ad=mA o} whaYgo] 30~100% HE ZHAFHH5].

St wet gHoIXZA Ol KA
el ASESAL BE 2, 322 97, 547 ¥
T B3} dBEe] Sk WS 0T 43HT 3
o}, o} okat Qeel7) SRR 270l 124k A2}
£ A% 1449) 913 209 AR} 120 e )
279] A% 4 WL 24 80] ¥HE,
H742) A% Bk 9B W T AL Fo1e) 9]

rlm

3 W lAE A B Bkl =%%7) w ol fuk A

2] S Lo F7hEe] o WA Eo] oA o= Y
) vluke] A9 Al Ao x|ulzA| oA Q= Al o]

drEZAOZ % %ﬂwm &3} o ~ERAC) Frr)} B}
FolA7] dlgell Feke] AA=r g o FiEE A
ojet. Ml e R ZAME fukete] H¥=E vHE
A71EE 204 ol A Al 304 EAkell wls) o S =0)
50%4 % DoiAe, o] rfolell9] SlubE FARE I HAYE
£ oS 92 T R i 5719 AR S A4
7171 uﬂfoﬂ ke A A eE e Izt
ok A doﬂamwwi( FAof| 2 E 270 jo] v} o]
W ATl AR At Ak fREE 95 =,
3 A 2EzAlo] vief 3171 Tl s 1F =T} Ak
Moz Z7RRitt8]. A=, el 71Re] | AEZAl e
T2 U Aol )5S AR AlelM Bl =
Aol o] Wet7) 77t obH 2 W] ISHA] dgken] =
g 52 BllelM WAE AHTo] AgellA o= K F
dapA| Agd#A| 2] o F5 HESA] ok}, in vino AYPH
% 5 ZHA AR A fA A AR A 25
AMe] A ZA R} A nERAN o3| ZAHEE AEFA,
A o, 22 AR Fo| Wt} AAH e e A
o5 FAH

o3| 7k A< oY aERA MR FE
Sl oA BAF) el ogk AME Mot oS £
7k MEFAHL FAFEY a2 A2 dof 23
oF71=4= epigenetic errorsel] o8} 23 £ gle}. Alshe-

d

‘ﬂlf'
¢ b

fy
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Az AES 99.1%7F $ALE 73 glovt fA4 2
AL FRAIHA 4 F% vt A olollA gFo] fit
Soll ZAeka & of A gie] HE HEE 20%0].
A gke] 75-85%7F Aol o=t fAAle ofE
37 gdevhe Riw gld(6]. = A} 2 SHE Wl
WHEE A7k Aol B4, B, OBl 52 AT A%
Ho}h AR Fe] ol ER g rs R glerlshd
206739 A 20718) FE ATlAM o8] 7R o] 1A
&o] 1 W E Jepd A5= 6], §3] AEZA
ZA U 3 o AER A o xdH] wF
genotoxic¥} epigenetic eventss o|AERA 834 23]
iy 5= olet. 2sbol| A 17B-estradiol (E2)9] S-S 1940
Qe & 7ot =2 vhs2ollM 2 He] AE g
F, in vitro D in vivodll A | 2~EZ A Watu} datE o]
Wol B Hel 1997 Tsutsui®t Barret[94]% Syrian
hamster embryo (SHE) Ao EE o|2E=2Ae] FA =
EAAE W APz JAHIANA 5 Uik = gk
Adol] A3t Fepie]7| = §F SHE Al EA 83 B4
2)3t AFEoli} DNA WA (adducts)o] E2} ol 2~EEo] <3
PAEEZ YA EAR 7Y in vivo AeA
5 2Jql o|AERAe] Ko7} mpgiellA] fH), A, A, A
-, 28 H3eA , 1L, 1 FUs, 5 Y BB &
ukh 9 H{3lpA ok, fAE A AHAE FEE 4 <)
] FlEgie}l. ERe] 402 HAEFTET] oA
EAlel] A 02 =2 E G op|EHE FAA HolE
el 713ellA9] DNA FllElslr) dofupe, ] g ot
o] = A (aneuploidy)oll 2] DNA WA W FHA oA}
(aberrations)e] oF7]2 X 2Iv}H[59].

AMEN M MetMzZol BAlN &3t

ANrEZA AL APAUIA t==A FAYS As
oz FeHgirH(104]. =& Algh AR T o)A A
Aol FX(in vive), M EF7], apoptosis, A2 L&, A
(in vitro) SoNA B F-Fr-/supercritical CO, FAH, AF &
15, A9 F2E 50 Ad EAE AR =R
A ZFEA(LNCaP E, 8] 2]&4 (PC3MIE, A AHA
A E (hPHEC) 29 LNCaPolA19) 23] 2524 o]t
50% ZFA] A S-E(EDsg)}2 70 pg/mle]t} hPrECeA & 250
g/mlel ok, o] B3t A H-E A E F7|1} caspase3-2| &
apoptosisoll 719l5]e] op7]€iv}. k=24 wleEA DU-145
M EFA M qAHAYo] dojwded 2 Edo] B/
supercritical CO, E2H(35 pg/ml)e] ¥R} dFF )
Hu] 2= Aol o 73 Asidie. ojuj o] X3 &3}
= LNCaP ¥ PC-39|A% ok oFsfe}. £3] hPrECe| M=
LNCaPl Hla] EFo) ) 32380 o3t Aaiso) o
3] oFSHEDH0=250 g/ml)[9]. *8 & -fr/supercritical CO2
FTAS, HEFA 9 ) 3250 F¢E A2 DU-

1459] G2M7|(p<0.05)ll M= A E F7]2] HzE o
apoptosisE oF7| A1 71V H(11~22%) EAH71 glol #9] 2
Folu} wEF AT 2 Aol Gl7]oA] AHE] =4
o] 23]2] AstErH9].

A5 acetone FEE-L t==27 v]2EA] PC-3 A Ed
A&t 74 ARgao] vlEsle] A EFA] o] AsEEd), o]
T cyclin kinase A 8|4l -cyclin-cdk LEH A Jeht=
W slel dx|giv}, w3t k=g A AR ARAYAE
(CWR22Rnul)E o|Ajgh FEmbgle] A5 ol E 325
< A=jgt 7AF A B8 8y AP Bl A
Ao 74T 58]. E3] genisteindl] &3 F71H< S
AldA &} MCF-Al oA 9] MEFA] F71 A&
e 2 AEAEIA B1S Aot AR Ee o & 7R {371

otk EXIR, WEFA £ MO|FEEC MHY =
BN Mol o

HT-29 AR Z2ASIH| oA punicalagine] 1.74 g/L -
H F =bd FZEtotal pomegranate tannin (TPT)}, £+
FAE 9 punicalagintt 22 2|3t Sl vl AlE F
Als} 38kse] ¢)i= TNF-a F-54 COX-2 ¢8-S o 73}
A Assi, L F F2e TPTEE AR of 73 A8
g}, ¥]E punicalagin®] o] F20)|A3= punicalagin AA|
F = TPTSF 3t -9l wls) EA H3iA7H(1/300 A
=) 28] AL o] Zslt. p65 AMBFRES] A5 it
3} == nuclear factor-xB (NF-xB) WF5-94~9k0] Hg}eo]
Asl=]e] TPT>F2~>punicalagin®2. e}, EAE o
S vAA] wevt. E3F EA%} punicalagin W] 243 ¢ld
vl F=22= TNFoa-f= Akt (protein kinase B) &4 3}
(NF-xB ZA 3ol 875l ukg-s1A] gt ufetA 2
o] 82 4% cytokine WHo| A5H oz AAHAt. HF
o] F vebs F2E-2 93] lipopolysaccharided] 2|3} of
7)== microglial cell]A] TNFo2] Al o]} S 5
F &A= Aeeiti[39]. AFe 84 AES A Ee
YA, A7 LS Ao Heek At 9 AE
T2 AEgt AR 2 gA E5F ¥ v st €
BEA i virool| X T3], apoptotic @ 4K #AS Zhe=
punicalagin, EA, TPT 53} ©]& EX= %53}t 25 4]
I A2t A 2 ZAY Aol E 4 Y A A
(KB, CAL27), AAH(HT-29, HCT116, SW480, SW620) =
+ AHAURWPE-1, 22Rvl) AEL] F2lof =3
punicalagin, EA, =3 TPT] A8l & a54] 342 12.5-
100 pg/mield] o= FF punicalagin® W52 X235t 7
$7} ol F HFIR ARTAE A8t AHo o] of
g Alelr. & HA F2F A3 A547] AR AA|
AEE A2]g H-9¢H ) apoptotic T} A ES] o
7 FAEAE R 5 9lvH80]. Foe BE AET
A 30% WA 100%2] A EHE e F2, EA,
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punicalagin @ TPT:= 100 pg/miolA] HT-29 AAHH| £9]
apoptosisE -fritdtch 2 A3 A9 AxE F2
>TPT>punicalagin>EA <~o|c}. old HAH FesEFol
H|gle] 20 FAJo] $p3he T ARl vz H3F
QR o3t Aelat B3 = 33} AR B E
o = Fy] FHE6.25 pg/ml) B E2H(16.25 ug/ml)
o] AR R AR HE T 525 pgme
Akt S Fod shd FA194 B @A) Sk
(P<0.001)[50]. '

FuAAE Z2]#H 52 prostagrandin A §A3-E A sl gk}
. soybean lipoxigenase (LOX)= A5 S d=5F +
FE ¥ URFAY oAl FEE] 93] A= sheep
cyclooxygenase (COX)y= FAHr =88 55 9 A&
AFEYol M= AR [78]. in virolM MFEES
&, HAFEE, TAH 58 AT A9 Uz pC-3 <
Z=2A negative AHA YA E2] phospholipase A2 B o]
1} Matrigel ™l 4 9] 28] oF 60% AsEH9]. o] 7%
= F 71A] o] AL FA HEIAY (THE =3 3
ug/ml ZHEA] Afol &k 90% AA) Al 7RIS FA] 22igt
A 1 pgmy FF A AA B}
99%(p<0.01)e]/d] EAE2] FA ol ol % Zsh et
FoH50]. = W FAHRE in virel A N2E2A ZH4
] MCF-7 5 22 A-H-S el [93], £ punicic
acid 1 pg/mke PC-3 A& 70%-+ AsiAlZIc}. Luteoline

60%, EAX 60%, caffeic acidz= 50%%] - A &E37)

vehde, o= F 7S 3 A A AsEde v
WA kA =F punicic acid, luteolin ¥ caffeic acidE 37
Aol AAloE 95%92] AbgHel AA &} vepde), o
7)ol EAZ 371 A$e o AASESy) $8le dejxld
[48].

ot malel BN ME W IR

AE mx AdEol] 98 EAI-2 protein kinases, 3}
apoptosis %! apoptosis T, AAFe1z}, AR}, M EF7]
Y A E52EAL, Ao, 7]el 53 AFsle] of 700959
epQlA), wh, AR &4 58 up- == down-regulation
ogx dojrh= Aoz Musivt. Mol vgF ¥id EA
= AolfA|M COX2, MMPY, vascular endothelial
growth factor (VEGF) 55 down regulation&h™, AARQIA}
24 NF-xB, p53% down regulation 3=}, =1 9] A)=kelz}
24 platelet-derived growth factor (PDGF), | £57] shul
©.23 cyclin DI¥ down-, p21/WAFZ- up-regulationd}=
7Vzbel] o8 A EAE JepE Ao AduiA gl s).
7} wo] dAF3 71 French paradox®] EA) <l trans-
resveratrol 24 activator protein-1 (AP-1) 3] % =L
kinase®] &4 3}, NF-xB-DNA A3Fs & p65 =] A3,

HEF7] A 52 = < U6l

MEZF7|9| Xsl{oil 2|5t &tetatd

AEF71= 2487050 AAEE o= A 2AH
el Al717} =}, Abe] E# (cyclins) D1, E¢} cyclin-2]£4]
kinase (cdk) 1, 2, 4, 6, 79| ¥3= 1 535 Q.9lo| v}
A=kl Burkitt lymphomat}{82] monocyte leukemia A E
E190] A7 9] FEE £ T 2E3A71E AEF
717} WSt ol MEF7|H-AIA WAF1/p218] up-
regulationel] ]38k 4l &4 BA}e] Aol 7] l=vt AR
A7} F20 o4 F R M 2[84] veftr] o] whg-
2~ ¢ =¥ A} monocyte leukemia®l A conjugated
linolenic acid®] Ak}l 2)8}ed[95], EE= lipoxygenase *]
S[1910 ©Jale] o=t & Alge] AAF AHZ(HMEC)
3= MCF-7 M o)A linoleic acid= lipid peroxide
PAS F7MIA A EF2AE F3181t conjugated linolenic
acid= A 33w, 18y} HMEC ¥+ MCF-79] linoleic
acid®} COX A 34] indomethacin (INDO) X LOX 3}
A nordihydroguaiaretic acid NDGAYE- 718t 79 A-8-0]
A=} conjugated linolenic acids} o] & A A =S 715t

= A8 25827} Q) o] W) HMECH! conjugated
linolenic acid, INDO, NDGAZ 7}3F 73-$-¢} MCF-7¢4|
conjugated linolenic acid, INDORHS- 718t H-$-= A X
Ao] A==t MCF-7¢ll conjugated linolenic acid, NDGA
TS 71 e FAA NI ASAHLE dods £ o
conjugated linolenic acid®] &2} lipoxygenase # 3l 7]
AF = Aoz FMEH.

M52l flavonoid’} T8 FslE w8 4 € A
FAlgtol| A 352, I 3 -eicosanoid, 3F-apoptotic &
&, =3t in vivo R in vitroo| A 3H-AAE AP IS
vepdint, 39 FE2E3 A7 SEF22] A9 nitro blue
tetrazolium (NBT) 34 &4, non-specific 3 specific
esterase AT} A IARS- 502 B3le-S 543 v, HL-
60 AFTH EA (promyelocytic) A E2] 37} FA1=gic).
a8y AR T oE A 242 1 F4] Bt 7t
2RI FEEL ol viHEl] FA4o] vepdet. ey
9, APAle 2ol el MEFY) deAd HF FE5E
2 3 S Ve ol B3] A4l 7]<1=%7]
o2 7HEeh42].

s M8 TR MR

A5 LT ETH A 1Y VRS Beslar
o 71eg HAEHE AHiA el 7)selut wi2A = 217]-A)|
O E dohle FA AF2 24 &) UiFt gt &
FHuR-o]7)e sht, A7 o2 EajHe] AddE 7§ HY
A Al Fupe]laAd FAd G ot inflammatory bowel
desease (IBDy#A ke 2% A" 4 gloh[14, 85]. A
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7ht oM AE H|Y, 8§55 (schistosomiasis) & H}F
s394, IBD, 24 ARG, A9 52 AFHLE &
ELETL ZPAA S8R 3TNA ol A ASHEE B3
g = gl BA A 452 A A 45 wiAA
TNF-a, JE}FZI(IL-6 3 IL-8), A IAH(NF-kB), &£
+ eicosanoids (orostagrandin E2 ¥ LOX fr=4)¢} &
A g A T3 daEe] 2 i 5 e 2]
o] Wishr} ob7)E 4= QlEH79]. °l&k Ze] AR ¢hezo
A7 5 PE3) s 1 oA I Aol ExsE 453
A= FAol Q.

A Q] v2E|Ro| = YFAZ COXE AT 7
+ AT 75l 238 o v A9AY25], AR
A Fpl A S A3, IR =, AT
NER2 Bxle] W 59 down-regulation®] prostanoidg]
PGI2 (prostacyclinys A2 of7|glc}67]. et A
T F2oME 1 vk gAke] Yeh Pl x g 2317 F
2} AIE Fos = A vjsle] AF FAL Al
7T 208 Jhell s 4] F 643 vkl PGRE oFF %
A wEA 7Y ¥ E 2 F2) B AHiP] $8 2

A7ZF F, PGI2 M-S ZMA 7V AF FAE in viro Al -

oA Algt )% Wjz}A E [human aorta endothelial cells
(HAEO)]®] PGI2 §A-& S7HA1Z1 67].

A E2} 6-keto-prostaglandin Ft platelet 7]%°] 743t 3
Abz} 2h8o)) o)z W ke [73], o) MRS YEF
FAH7E COXl LOX 59 o5 31k wa& s3]
7] o] eH78]. % metalloproteinase 3] A= =3,
vascular endothelial growth factor (VEGF) & 2] 7h4,
focal adhesion kinase 42} 714~ Fol| 2l E A xS
Zdrolt Hol7) o= ol p-glycoprotein®] &7}
A== A7 cathechins A% o] H49].

Protein kinases| X{aHofl 2|8} 8o} &M

UV-BA# 722 §3) A= DNA 715E #5224
histone H2AX®} 7 whilzle] qlAbsiabA] & WstA|A A
3719 W3kt apoptosisE oF71A1Z10H26]. 1Ef5t by
< 4% AdA Y Al EFRIAIEEH &% S &
= ol olegt dido] A P59 dAsfA vk
(inflammatory cascade)e] doixtot. ulebr oj2gt 4t
<9 el S FEshd A 95 5, o 22
T A Blol] tix & 4> glt}. | 2] UV-BE ) FA} A]

erythmia, hyperplasis, hyperpigmentation, WS G A, Fx

3, 339t Fo] vehted 53] AAAE = FEEA
E2 g4 3} w9 74l [mitogen activated protein kinase
(MAPK)| 4 Z¢<]4} anthocyanidine & 4~84) ®hxlo] 3
5 AF 4d ol E FE2ES A 3H(10-40 pg/mi)
MAPK, NF-kB 7 & Fellx2] Qitlrt A sgetf4). A5
o] ol E =&Eof 93t NF-xB, MAPK, %= -3

A9} AENRE 2lA1e) B Al Evlele] Asil= in vivo
oA TPAS] =Z¥ CD-1 vh$-22] Z)ROAE[5] Lofude}
VI ERRe] Xl o8] Al DU-145 %A M EeA
MAPK-APK22] up-regulation® &71[9], Ale]E7)1al QlE]
FAIL-1pell &M= Alste] AFHE7) f=dot 254
< 4 IREAAM HF FEE0] Alol B BAE ¢
F232 Q3 o3t Ee BuHled], 1559 A A
F4 Al A HF 78A FE2E(Centella asiaticaFZE55
F7he FU% olE W AL old7t oXslE vl E 2
F 9%5L 427 Al EFIIIL-1B 9} IL-6)°] FAde] 7
Aste] F2 AREI} FRIFH7E SAH(76].

Apoptosis, &apoptosist 2igt ghetgty

A ZF719 A= ko] X EE S8 wikield o] 7%
55 apoptosis7t F=HT}. o] MEAR} A1 AHES] A
/3] o] A o7 wjFeolrt As5H FEAAY
apoptosist 98] A< MEE F3sl= ZAHQ] I
o|t}. Bel-2, Bel-XL, clAP, servivin, 5-°] NF-kBE £33}
= 3}apoptosis T A}HE-©] down-regulation=H apoptosis
AR} AR Add 4 oot AFe] QRS 2l
NF-xB2] #allv} AP-1 (A<, activator protein) EHAJ 3}
7} o718 7% AEFA o] AAIHI HES] apoptosis7t
E5R= ASR odelA QlvH6]. NF-kBE HARIAREZA DNA
A kBY-glel] A3 el 28kA] he]u}. o] free-radicals
o s FASEAY AFAT, Abe| BT, ek, b
207}, W54, v-A Sl o3 A st=6).

olegt MEF7])9 AAAZH 71 wel 7" Hd
E2 resveratrold & F Yl W2 SHEFAA 2 o
A& Ru=de AR Bgelle F2au 1 FE W
4E 71ed & 943 2A4E& 7HA ellagitannin &,
punicalagin, EA 5~ resveratrol. ursolic acid (23} 24
Q) 53 Ells 53 2o 292 P 29 o]
3t o] Fr=Er}. B3] st A8 F] FUY Uk oS
o 83 A2 AH-EHE AlE AP 27]9] apoptosist,
A §2] EA, quercetin, ellagitannins, luteolin ¥ apigenin
Soll 2l dodrt. o3t HHIES apoptosis 282 NF-
kB2 vkt &5, Aatelvt & HARIAL FATe] Z
A, caspase A9 &7}, p213} p53 &2 up-regulation
ol 7115k AR B3 ARl &3t apoptosis®] &
A3}, A5 A, Aol & A& A, oA Ae] A,
ol gz olojzlrt. B3] HFAA FEEL A
Burkitt 3 =% A EF Raji®} P3HR-19A] apoptosisE- oF7]
slo] A E AR AAsl [81], 50 pg/mie) AT FAHE
ER™ MDA-MB-4354| Z5]| A §-tocopherol® =} 54% ©] 7}
g} apoptosis &4& VeRH7| X gh(45, 93].

Aq 3] FEEOI HEFAE Aol w2 AR A
A k=24 84 (AR)” PC-3 YA EFo) A FAH-He}




92 SONG et al.

o] 73t apoptosis S HeP e, Eot 27 AR s
DU-145 Al ZFA M FA57F B4 o] v 7. o2t
o] A2 apoptosis <] caspasesl] 2Jsl] UK 7=
9], suicidal apoptotic cascadesZ}A ol A 5 Hb-5-o]
FatElmA 7}t tETyE vepde38]. AR oMlE
FZA-2 pC-34E2] apoptosis T2l caspase®] HAIIE
o}7)3h=1] )& Bel-XL# Bel-23} 22 3tapoptosis &
2] XA 7]l=e}. = o] FFHL cyclin D1, D2, E
2} cyclin-dependent kinase (cdk) 2, cdk4, cdk62] H3d &
AA g}, FH FA == TPTE 27 100 pgH 9
punicalagin?} EAS- 5-AJ¢] T3 100 pg punicalaginiho2
F23E19E o] o] A$E HT-29 ZARM| XS] apoptosis
7} QA" e}, 22y HCT116 A Eell M F2F Al
2J8} TPT, punicalagin & EAel 2J8]A3t apoptosis’} L
o}, o o HAks} Ao RE AHEF sl 7P A
Hat 3 54 ZYE el A2 F2e)n o|ofA] TPT,
punicalagin, EA £22 Jepdd A3 H{ F2e= pro-
apoptotic UAREF ohel gtapoptotic WA} FAll -
Hel & AIAFIR{80]. Caco-2 AFHAAGA 2ol M=
punicalagin®} 1 78] AFHE<l EA 257} cyclin A%}
B1& A8 cyclin E& XA S7)6lM AE F717}
45w}, CCD-112CoN A4 AZAH Eol| M= o] A=t
7} AR v}, =3 WAAHZ e 3t apoptosis (FAS-
H| )24 | caspase 8-H]2}EA] = Bel-XLE Al v]E
#ZxglolollA cytochrome & M| EAZ. HEA|F7]H initiator
caspase 9%} effector caspase 39| BAIZHE Al Y27l
wlzbA punicalagin®] o] ¥ EIEL ofFE == AR EA
ol Q& wAFH[51], 2 A} A7 FEEL o= 79
F2F n]oEA K EFIA dHH 2 apoptosisE FA
g Aol "ol A{F9 EAE 1 o] fJol = NF-«B, COX-2,
cyclin D1 (component subunut of Cdk4 and Cdk6), MMP-
9, PDGF, VEGF, p21/WAF1, p53 5l 9is} 24 ello=
d=A o6

grotzte S0 EMXHo 2lst st

AIE FAEEE M EF7)ARAQ p27 kinase
(p27KIP1), cdk, Aol FHA < COX-2, inducible nitric
acid oxide synthase (iNOS), MMP, LOX, Protein l1AF3};
2 A 4l protein kinase (PK-A, B, C), MAPK, ¢ Jun N-
terminal kinase (JNK), pyruvate dehydrogenase kinase
“(PDK), protein tyrosine kinase (PTK), apoptosis 3141l
polyadenosine-5'-dephosphate-ribose  polymerase (PARP),
1 9]9] phospholipase A (cPLA2), extracellular signal-
regulated kinase (ERK) 52 & 4 SlvHe6]. 23t 4572
A Fo] o] F &) ditEo] 1 7)Ete] AFH o= obH
n] &3} carbonic anhydrase (CA), MMP, ornithine de-
carboxylase (ODC) 53 9= A= o5 2o

Ef7Y] CAE: FHA3 1409 obo]2d o s Exfsh &
AZkxe] ARt B3t Al whE #Ake R HCO;E A e
[30] in vitro & in vivooll Al CA2] A Al (CADE 7433
YA E SAAAEN7} A7) dTell M2E FhA| 2A 9
7FeAel vh43, 721 & AR AH FEES A4
ellagitannins< p-nitrophenyl acetate®] de-esterification ¥F
&S $Ysle CAE Aslsh] dil <t ez 4
2 2 3 77]. MMP Asihs 72 DS gjate] AE7
= IE AN ZA Az AR S W
ssle Bgel 9% vhe-S e F4[75), el A+
ot} Ho| MA|9} AFE ] S E FA] AA B 7} epd
o} o] E4 wWEe] Ul -FH caffeic acid phenethyl
ester (CAPEX] 23] Asi=7]= sk} 33]. Alte] d3AHE
MMPE= A7 oplE FEHo]| o3, AdfolE MMP-1
A F2E, 2 LEF 2 o8 AsiEn PSE 2
M= Gi oA AsE10].

L-arginine®] 2&1¥e] omithine®2 A &= ODCe| <
8] putrescine, spermidine, spermine®} Z- polyamine2
2 A= e, old BAH polyamine 8 I A E
oM 4 #AE ZAAY, el RS SR8 13]. ©]
W #9) ODCH| FAHF[31] =& A oMHIE FE2E[51E
Ae]gt 7% polyamine®] Aol A& FHol dfaar} o} .
et

el o AE2A A SEFRHFT AT, aromatase
= estrogen synthaseZ*], androstenedione¥} testosterone2-
ZXE estrone?} estradiold ZH2F A SRR [40], Z=2E
&N & AT 4 Qlvt. o|2d aromatase= M HE
Fo} 3] F2E o3 A, Fxbel dsiMe o
A QA7) Wl o dGEAT}F A" AA
A Ze M= A &7t et el ol aromatase®] *]
sl 71908 Aoz A9 % Aeh40]

MMEAUSMEE 501802 Xblshe MRUSFA EE
CO, := BXiw

A B3 A (angiogenesisy> EoFo] AAslaL Aol of
AbAso} of ks FFI TR A o|l. o] AmHPHL- 1972
J Judah Folkman [23]¢] #-& Algtsld=dl Sl A
7] gl 313 FoF BRI 7 ol APl A olgle.

g -§-79}.2 %} (chicken chorioallantoic membrane, CAM)
A8 A, == ERY MCF-79] VEGF 42 M &
UEFA w= CO, FF AN aiA vlad 7 o
A=}, A4 3 AFAEQ MCF-10A0 A o % 743}
A A€} 22y ER° MDA-MB-2319| 4% oFstA e}
v e F2EEoh A FAGE MR Ae e 1 &
7} A8 ksir[42, 91]. o] 2} Zo] ER AL vhg-2ool
M= ARG o] o] - AERA $EH 9]
Wy QiFe] gloS Yu)ghd. 53] MDA-MB-231414

o

ox
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B 33 S AR o]FASAAHMIF)S] BAde] A
3] 73l o, w3t ARREA W AT A Z(HUVEC)S] &
Aoji} v|AE 3 A (tubule formation) FA] TF=Z2 A
HAxd ol Hu FEEolv LEF2 o] Fxol
H]3] human myometrial A-frob| £ £2]& Mgz ez 7}

370 alelsiz] AEelehonl.
HyMetol AX XE &

AN HEMAEKIM M7 FAO| XE STt

A AE 2 Al o35 phytoestrogen A Fol 2 o
BENE @l 718 AFE olF A eE Tz
ARS Fste A, rizre] 35 A =310, black
cohosh T = AMFof &g}, 7hx A4k 5o &34,
ol EFHA 44 L IR A, 52 Al AE
&l ghekA| 2] Fo B3t A= AT 66).

= AL SAM 5 32 AR Qo2 X8
F ARA Belukd(PSA)] AR F7HEE DAl e
b 4698 HALS R 2d7F, phase-28. At} Ho) A
AE o 747 sld 829 MF(FEFL wonderfu)F2,
gallic acid 570 mgol AZFdl= & 71z 15704, 93 A
547047k Fe4A] PSAS] wiZEA|Zbe] AA A F7FE = (15-
3704 (p<0.048) F214-2 $I%ic}. ©l8o] in vitro LNCaP A
AolA Xl A, F2] 3} FAE vt v} 12% 740 A
FEZ2 17% S 72 apoptosis (Z+ZF p=0.0048 2 0.0004),
23% Z7F9 nitric oxide (p=0.0085)&4]¢] Aol vrefp,
Yol upe] Ak} Ale] = Al AEE MFFa An] A,
Foll A% v}, gt 3 (p<0.02) AE RIS A
E7} QA% = PSA>02 =X <5 ng/mlE VERLEd)
o] 71Z PSA wi7}AZHPSADT)S &A43P7] 918 FEg
Az PsArRIelgl e 87|71k Sale FEE 9w o
Toll 23] -4 32E S s 4 A= o] &
ol 9= 7532 Gleason A7} <70]}[70]. A2 gy,
59 EA #4E g3l o, BAX LR pSAr) A5t
Al Z7VE in vitro MEFA], apoptosis, AFE AE#H A

9 APA &9} in vive E7F AZIEHT1].

MFE MNH

o] 22t 2] PurisgnA| H(F) M= A F HEQN =
Cardiogranate, A5+ 2|5 % Pomegrappa ¥ A2 A
A8kl glt}. Pomegrappas $IA7I5-24] 38%9) dF-&
5 53l Organic Health Wine2 2] A5 Health
Liqueur(16% ¥ 3%-2)%= A}, Cardiogranatel: grljolA]
weg Ao ® AEst AR Z7A olH. Cardiogranate=
THHAA E FHHSHA B33P EA, luteorin, naringin,
quercetin -5-°] =] et B Hpoll= HFAFSS

ol [zakuro extract, Orihiro (F)], B12AF AF ==apH{ £
A FZF g, Orihiro (F)], AF 55 [Kirin-Asupro
)] 5ol A AA AlEE A Qe S B A9
AN A5 A7), =R 3A, S5, e, ¥ 59 Az
3R 9 AIEHEE Al v 9l 8s], 7 HAAAE
BTG 44]. FF AT AL FHIVAA], S, o9
2715 b3, AR R3A, gk, Al A v, Al
gl A B R AlA Fell o]27] 7hA] vlekat Fof
oA AFFol e AR QYA L 7l el A4
2 9leH49]. :

2 o

e

A F+-(Punica granatum, L., Pomegranate)= L A} 7ll4=

o} 7ofo] o] 61322 93] LAFHY| wEl] shte)
H|oto] ] Exjolehe ou| 2 fre A EAE AA] H
o] ko [47] vekst FEAEEo] it FAl, 2, 18]
51 A FhfElo] ol 2 AFol i AL FxA
L7 Zrlsle] T 770l Medline $A=8 47} 1 o)A
o] 5% =1 5o oF MiER AW FFH 1 i
[49]. o]2f3t T $AF FTR= I JAERA, A
I A=} w1 A7] oA, mx dr] A ikt A™
Aste) dukst ghae] Ao ooy 9l ook 717k A
AFEL I =t 8w AFollA phytoestrogen
S 24 170-estradiol. 17B-estradiol. =3+ estrone, estradiol
9] odlAERA] AAl ] STk Bav} gl F45]
T 2ok 7154 AR iAoz Folsiglont B o
T H Aol Q7 2Rl A1, 88] °F
3 28Eo7) v A7) sl o) oJHE] o R
o) AA7} AA] B AR QI FHo] el AEe| gl
B2 g A HolR FRAQH T 9t} B3] Fa9) 1
A 722 73 sk RS Jehle kb ot 3
ANAEZA Y-S Yelfo] 1K 9] #77] Aol g slAAA
FE AlE odeA . o5 et fukek ¥ A
ARk, SAE $4 A, Ax F7), AE, U 5 2
AdAEA 3t 84S e = s, 3=e S 3}
23e) ik Fall, 7 s Al saksl B34 S 9
Hol 1 714 AE2 o, AR, 51, wist Sl e
7¥sAdel de] A= vk A5 fRiAlESE AIDSe
g oW, SAHE, 22 A exAl, dE 2] F4 93
A, AEH BoA, 77 A, ez, AFEE, 2
FAAA] HIALRA] RO ESSFE BREA| Fo| HaHI 9]
ow AEAQ wIeke R A HAH R Jda] AMSE I Q)
S5 RIS W) [49] AdA] ol & off Ao} BAlE wele Al
H2 & F oS 2449 Aol

oFaH A A Fol| A E=FE French paradox®]
EA 2 423 resveratrole] 2]l = anthocyanines, flavonoids,
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flavonols, flavanols, ellagitannins, gallotannins, proanthocy-
anidins @ phenolic acids 5] ZAAE([80]°] sEHl °l&
2 MG} FARlER 35 olF F 7HA] #ele] oEel o
g B3kxuke) A& 2= phytoestrogen®] 28 A& 4
4= )& 7o)}, &3] blackberry, black raspberry, blueberry,
cranberry, red raspberry, strawberry 52| EAAIE-02 e
Z1 SARSA, oA, S ASAl T B Al 24 A
SEI) A8 AF7F FEEH.

Ab A

£ 97 20022005 FH71EAAE (ARPC) 7414
¢ 2003 SR A7 AF(KNURT) 2ste] 3
Helu) iAo @ M el H{FAE AT o]
2~2}el Ephraim P. Lansky ®2}AF(Punisyn Pharmaceuticals,
Ld.)ok F=GA o)Al APHE) AlelAt FenkselA 2
ALg =Xt}
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