<h
unWuWItIng

VAL ASLAUANNNT

nsdas Tygraudea* gty fennmradl*
100 walnsaus* neuans anUneen*

Panyakhamlerd K, Chaikittisilpa S, Taechakraichana N, Limpaphayom K. Phytoestrogens.
Chula Med J 1999 Feb;43(2): 115-27

Phytoestrogens are plant compounds with estrogen-like biological activity. There are
three main classes of these substances. isoflavones, lignans and coumestans. The estrogenic potency
is about 0.0006-0.2%, therefore they are considered weak estrogens. Phytoestrogens are found
widely in soyfood, cereals, fruit, seeds and vegetables. Menopausal symptoms and risk of chronic
diseases such as cancer and cardiovascular disease are lower in the Asian countries than in
western countries as the intake of foods rich in phytoestrogens is high in the Asian countries, it
has been suggested that these substances are in part responsible for these effects. Evidence from
several human studies has shown that dietary phytoestrogens could produce an increase in vaginal
maturation and reduction of hot flushes in postmenopausal women. However, there was no clear
correlation in response to estrogenic changes in vaginal cytology and the effect on hot flushes.
With respect to cardiovascular disease, meta-analysis of controlled trials demonstrated that
consumption of soy protein was associated with reductions in serum cholesterol, LDL cholesterol
and triglycerides. Hence, soy phytoestrogens may provide cardioprotective benefits. Currently,
there is little published data to support a specific role for phytoestrogens in the prevention of
osteoporosis, and further studies of longer duration are required. Cancer data is still inadequate.
Although animal data suggests that these compounds may play a protective role against breast

cancer by several mechanisms, these have yet to be confirmed in prospective human studies.
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In conclusion, phytoestrogens may be a group of substances with great potential for preventive
medicine. Nevertheless, at present no definite recommendations can be made as to the dietary

amounts needed for prevention of disease.

Key words : Phytoestrogens, Menopausal symptoms , Breast cancer.

Reprint request : Panyakhamlerd K, Department of Obstetrics and Gynecology, Faculty of
Medicine, Chulalongkorn University, Bangkok 10330, Thailand.
Received for publication. November 15, 1998.



"Vol. 43 No. 2
February 1999

Phytoestrogens 11 uansUsznauanAenNgvs
v
[ %4 A
Adneealnnian Snnrmenuaiusndiel a.m. 1926
da L g < ¥
anmnN gmsaaeiealniauuana Iy luiguanefen
o (2) o ¥ 191 ¢ o ' t A’
Ha® feanaainlaandniviaqadnmneg [umes
v
waza 1N U IUAITIARLNNTIR U BNRINLNAY TN
} 3 (3.4) ] P C4 <y
DDT Me®? arnnsautsansneengvaieaingiaunse
gvsadnzaalanauldidu 2 ngulue - Ae ansfilin
3 a r“)
YULBIANBTTNTFVTRAIRUATIEN
Adl a A’ a [l &
1. @INATUBIANNEITNTR uLnilu
1.1 188 imsiauaneld (Ovarian estrogens)
A’ 9 1
1.2 walAsiauaINITaT (Mycoestrogens) tAln
; 4
Resorcylic and lactones #31937n Molds Tauatshiny
ﬂul.ﬁﬂuﬂfjﬁu Cereal crops
1.3 \0aln71aua NN (Phytoestrogens) 1ALA
1.3.1 Isoflavonoids uiiiilu 2 1l

1.3.1.1 Isoflavones WUNNLUGUNARS

DALATIRUAINAT 117

(Soy) uazrAAfusIMIsglNNAINdaMRS 19U 16N
uNGILUAaY
1.3.1.2 Coumestans WLNNUG298N
(Soybean sprouts) WAL A Clover
1.3.2 Lignans wulumadanatingne o
WA MA TN (Flaxseed) NAANTUALTUINAATIT UAN
} 73
anndanulud nuasualdvatraaiagu nziian
< 4 o g o -
wAten watile o7 fonianuludasannaanne
R9Wan Hops
2. gariimannisdamasd leun
2.1 Growth promoters i1 Diethylstilbestrol
2.2 4193 MINATIAN (Xenoestrogen) LU
, 1 P - <
819 UNAY 3909 DDT Tilasi1g 7 189813Nigns
p 1 1 1 dld
AR 1ELealRgAuLATUNA I T IsIANE N 7 Bl
Phytoestrogens WS nuge Awanslugn 1 uas
S .0
AN 1

Dietary estrogens

Naturally occurring

]
l' | 1

1

Synthetic contaminants

1
[ 1

Ovarian steroids Phyto¢strogens

Mycoestrogens

(rowth promoters

Xenoestrogens

[ ]
1soflavonoids

1L 1

Lignans Others

Isoflavones Coumestans

Eg diethylstibestrol Eg DDT

g7 1. uansnswindszmassansfieangrtealnsiau viaqraadieiealngiay @



118 nsies YygnAnda watane Chula Med J
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Legumes  Soybean products Whole grain cereal Fruits, Veges,Seeds Alcoholic sources Bean sprouts Fodder crops
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Beans Soy flour Barley Pears sprouts
Haricot Tofu Hops Stone fruits
Broad  Soy mulk Rye Linseed
Kidney Rice Sunflower seeds
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Garlic
Vegetable oils

including olive o1l
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Investigator (yr) Phytoestrogen Numbers Vaginal cytology Hot flushes
Wilcox (1990) 45 g SF 25 TP <005
Murkies (1995) 45 g SF 58 NS y P<0.001
Baird (1995) TVP Y4 substitute 94 NS
Dalais (1996) 45gSG 52 TP <0.03 NS

45 g linseed NS dp<002
Harding (1996) 80 mg SP drink 20 I P<003
Brezezinski (1996) 80 g tofu, miso, 10 g linsced 165 T p<0.005 3 P <0.004

Phytoestogen SF, soy flour; SP, soy protein ; SG, soy grit enriched bread; TVP, textured vegetable protein; NS,

not significant.



122

3. TsaWlannamifenamsiu (Coronary heart
disease)

AMNNNTA NEINTZUNAINE WL NGITRNNT
naiinlsaalanasnia angasunululssinani
azdusantasnindszinaAnanzdunn unsdndiunns

A o e &’ @ o 1 o ]
Uszgnsnideddnanisatifdaumnsnaiulunsas
pRMARagLR 347

JAPAN 0.8 %

62.9 %

‘

E
FRANC 99

\/

46.3 %

nezides fygrAnda uatans

USA

B

69.7 %

'éi

Chula Med J

qrFutlssmudamnaed® §miussiu HDL-cholesterol

P < ¢ oo ar

finnadnuae Wssddeunnsegflsznu soflavones

gldinduns 40 HadnFu wudngrunsnfinse Al HDL-

Cholesterol 1ta¥anaz 2209

uananuasnsziulsiuluRaensingnn il

o ; o o <L

N17ANEWLG1 Phytoestrogens tflgnaan lunasila

¥
fuN917A Atherosclerotic plaque Aafle® 40 2 449

0.8%
. Rheumatic heart disease

D Ischemic heart disease

D Pulmonary circulatory
disease and other heart
diseases

1.2%

87.6 %

]

- ; . . ,
517 3. dndaureadszainsi@edinannlaaialalullszmasing 14

arngtuanldiiudndszmadghjuildnsne
&l 2 J o o d' o Y =
anlsaiidasndlszimeniensdusn tdaseiinlvinia
v ] ]
Tspilumns naiusiaiissane s Fudssvuann
- '8 .
NNTTILTINUATALATIZTHANNIANE (Meta- analysis)
38 uvv wudnsFulszniudamans (Soy) 1win 47
nFusedu M 1RIEFA Cholesterol lWiRanannsFata:
9.3 LDL -~ cholesterol 8ans3a8Ias 12.4 Uae Triglyceride
anasFaaar 10.5"% ualun13amseAyu Cholesterol
X . o
Az nau §eilosdissil Cholesterol RaAgINaw

1. fiqu? Antioxidant #8708 Oxidation
989 LDL-cholesterol dauflusantsddaysinlhdianas
yasiuaamasndeniala

2. Upregulation 194 LDL receptors Wiiaidan
#1947M3N Mononuclear MVWRNTNeNE LDL tRaidu
#4 8 winhuadivani]

3. fudauenslmal Tyrosine kinase T8 UNN9AA
Platelet aggregation

v
4. fUENTUUNIT Angiogenesis N1TYINI1LUDY



Vol. 43 No. 2

\nalasiQuanNe 123

February 1999

Growth factors #1797 UAZN347iM Cell adhesion

5. 4m92NYUUNNT Proliferation 199 Endo-
thelial cells

6. vinlWuaasnidenenesia (Vasodilalation)

RINNATAY Phytoestrogens finannan anatield
dndnnma il qnadeatulsavannidanialagady
gl lafiAnanasig 1 wntiaulytunsdinentu
dninanss dedasiintsAnmetinandreganelusyd
A a‘lﬂl.-?'cﬂ'l.ﬁ’wmuﬁ\ma“?;miuﬂummm?nejuﬁviﬂ‘im
waemfania lagmsii
4, Tennszgnm;u (Osteoporosis)

AIN71891UL8989A N1TeuTelan  (WHO
Study Group Report ) WudnguiEinaselsanszgnngu
luasraedasndiasienasiuan uasfimud
an? 1) uil g iR n1s9esnazg nazinnind indnand

a

(46) :’r é’ 3 o o 3 ] aa o e
211 Mialenaauiuadesine 9 wiu Fansaiiy
al e - L4 b 4
9/ 91m17n1TAU uasnazeeniidnig Wulyls

) [ ﬂ‘ al o o ]
w3ty d1amsiraedsfudsenuiuilesen §
[ 2 4
Phytoestrogens LWFaNcugIndnuazanmaniifidou
gonlunirdasiulsanszgnngu
Taqiunulsanszgnnguluanidevunsey
< - X ) al d =4
T Y uti uunundluedan aaiiesaininig
dl JV
wasuudasdssinneasemisiiudssyiuainaimis
v ] 1
AAANTBILTLINATAH Phytoestrogens 1Fntug R
Wuamnamneazduan  Antsdnsnluwy (Ra)) wu
1 - - o 1 o J )
71 Genistein ¥u1A 1 NaanFusiadu Noyvbieuwin
Conjugated equine estrogens 1417 5 lulasnFusiadu
b4 o o »” 3 d o o
amfudasiulibidienssgnanasluwynlaiunisdin
¥
Flieanuda™ a13nga Coumestrol fanMInEIgINT
o . 19; ] -l & (51)
ﬂﬂ’]ﬂ'ﬂﬂ\mi‘v@n (Bone resorptlon) ALTULAEIINU
A . : y
AmFudnenlunyedNseeudn  Ipriflavone W9
fuATIZAINAaNINgN Tsoflavones 1UA 500 Nadni
A aduansall safunisaanueasnszg nluanide
Lo ¥ °
wumszg loaesngynadudinisinaruses Osteoclast™

aei 9l snaiTaqiiud i TeunisA nsmleumuam

189 Phytoestrogens Wn13tlasiulsanszgnnpuias
oy o &
an Redelifideapndaiauionsluduil

[Y] - [~
Phytoestrogens NUNITINANTLF
Phytoestrogens ¥ Q8L a3 un1aianda
qu 1 K4 U [} ‘
Tansangrsrunalnging q deldnanauda i gnasinu
v
ealnsiau dusgueulniseluguosunisa¥eefinug
o Q( 1 4 o
494N Steroid qas alusfunluFanaaflauly
fhadpazivang uazgnseu q Bnuan andegatun
1 = al o el @ 13 <
nanateNnnlasTianssgAn NN LAZNEIT
anaifiayInsanngn ann1sANEMNITLNATNE WL
B sresunfausiun Eeylnsauagn Rld uaz an
A lulssanmenlszmauouia@iauacy inlneiu
¥ 1 o | % GJ [] ar &
aanu a8nd 1UszmAnNATIURn JadendanAgyme
e e . o | e
gnsfUssnulidautisnauumnsitaii e dnm
< e o ' < 4 +
manansfAnaalulszansmaedenenawlleg
dszinemneazduannuddiacu@enlunnianase
WNTU T inguntianF inaemnsaudneaesmsn
<R 9 9 .I v o ar ] ) =l
wsaglausdarietuguudainungubinudiliaom
<X
@uafaduusiernala®
[~ L 4
1. amusuN
NMTANIIMNNTLLIMAINGT FRTNARDY UAS
IIAR NARDINLAT Phytoestrogens 81adlunumlunig
v
89 uNZITUFIUN Genistein 81N 70T USIN1TATTY
= I3 < 13 - :: ¢ .
wulneasmadusiusinun medugaueuled Tyrosine
kinase™ §999°97U9UN1? Angiogenesis®  uaziiqna
Antioxidation 10e/13if{894L7 Receptors 193108 151519u
114) o o &<l a [
Tuiad™ Phytoestrogens THaBY 4 ANNTANMTUT
] L d
WU Linseed A9H1F1104 Lignans 110 @1xnsaeiuda
nastianziFalunngemy (Rat) ® Enterolactone 11
d o :’I - -
B uruf imunsanannsaduginisiadgisiulanes
imasnsIf Ny Etin MCF-7%”  Diadzein 3
v
ANANLIA Antiproliferative amnInEugNINaTy G|

[ < ¥
gemaansflAiguiu

b 4

o o =i 1 9 W Yo
uanaINUTIN N13ANMINLI N fran?laFu



124 nstiding fygnAnda uasans

Phytoestrogens N 91144 F1ATeUWUFURY (Prepubertal
exposure) axvin hghunEinsa TRy luasWmuanng
! . . ° A

Wusungmey 3 Differentiated lobules AM49UNANT

1] o 4 o
azaoetipaiunisfeuulssluidusnss unnenseiu
Fruf1aaTlaF Phytoestrogens ndeanidguiaiy

] v

WU WA (Postpubertal exposure) taaif Lf "N Ul
nsRmunasldaeswennieuluniseTolusu
L 2 1 ] Yo v :l' (¥ -3 <
Q'L‘MQJ, S PREET Phytoestrogens U EIFAILAIBLANUIE

dai ] :l' I'd o o o o
an 39 W 1ALFAIAIIA  Phytoestrogens 71 18 SFuud e

k4 I
\WwIyiufilenasengaealngiautau o nazsusiu
Pl RnadessansiausFus e Az
¥
|#91 Phytoestrogens N unundnsty luniseiudenzida
¥ =} o 9 al
wiun ruimeaiuanansysuldluunensdl mednm
a o ar k3 v o d‘ os 3
qaslusupntulngasaz A naundaauan
& o
2. uzisugayinsauagn
) d adde a [

WUI NI aaI Nl upgnin Fuiaalasiau
amAEA (Unopposed estrogen) Mgt /aavaasluumauny
Tl nealmausnsae Wulladen@aslunig

1 v
NanzFatinyinsauagn axiunsiafu Phytoestrogens
ada | . & 9 4 o v
Plag luumsiemasing q Aenalinawiauiunirls
. o g
U Unopposed estrogen ABLANANNLALINFARNNTIAANTIT

y o
1finy Insanmgn 158937n Phytoestrogens #1N130B8N
qrBidwealnnaudeu 7 18 ednslainndalaifinng
<y o 1 Var
AnmEugudn nsla5u Phytoestrogens Ana s
Funfige aznseguninasirulngeuteyinss
uagnaunaeuunde uazdelifisganuniaig
¥ ]
g1i# nsrasnziferiaiilutlszsnsuaulszinand
Phytoestrogens 1u81M71Hlu1 Fuuga®”
na1alaeAT Phytoestrogens T9LTIUANIAN
sesngATwLlFnsEeHumateNgEneg  Hau
ﬁA ] o o
anrinhasithulszTand Wwnistlasfurdesnwnennis
v
FINQ 7 98adsISEMNATYY TNMIlIANTIANHIM uAT
Tsaialanasnldang A wazanuangiunienis
k3
NAREY UASNNITLNAINENLNINANTINANHaNaadae

v
o o

< a \ s v a g o
SUENNTLITILNWIUA LTYR NSLTIFTUN UTBNTLNEDL

Chula Med J

aanmgn  atinglafimunmsAnmanupaiinesinime
e dudeidnduatinade ietilAnsumeiviuey
1949 Phytoestrogens unastlasfunazfnmennisvise
T2a5i19 q 900asTiEMMATTY

81984

1. Murkies AL, Wilcox G, Davis SR. Clinical review
92 . Phytoestrogens. J Clin Endocrinol Metab
1998 Feb; 83(2): 297-303

2. Farnsworth NR, Bingel AS, Cordell GA, Crane FA,
Fong HHS. Potential value of plants as sources
of new antifertility agents II. J Pharm Sci 1975
Apr; 64 (4): 717-54

3. Duax WL, Griffin JF. Structure-activity relationships
of estrogenic chemicals, Proceedings of the
Second Symposium on Estrogens in the
Environment. Raleigh, North Carolina, April
10-12, 1985.

4. Davis DL, Bradlow H. Can environmental estrogens
cause breast cancer? Sci Am 1995 Oct; 273
(4):167-72

5. Adlercreutz H. Western diet and western diseases:
some hormonal and biochemical mechanisms
and associations. Scand J Clin Lab Invest
1990; 50 Suppl 210: 3-23

6. Setchell KDR, Adlercreutz H. Mammalian lignans
and phytoestrogens. Recent studies on their
formation, metabolism, and biological role in
health and disease. In : Rowland I, ed. Role of
the Gut Flora in Toxicity and Cancer. London
: Academic Press, 1988: 315-45

7.Price KR, Fenwick GR. Naturally occurring
oestrogens in foods-a review. Food Addit
Contam 1985 Apr- Jun; 2 (2): 73-106

8. Axelson M, Sjovall J, Gustafsson BE, Setchell KD.



Vol. 43 No. 2

19AlaTISUIINNY 125

February 1999

Soya - adietary source of the non-steroidal

equol in man and animals. J
Endocrinol 1984 Jul; 102 (1): 49-56

9. Axelson M, Setchell KDR. The excretion of lignans

estrogen

inrats-evidence for an intestinal bacterial source
for this new group of compounds. FEBS Lett
1981 Jan 26; 123 (2): 337-42

10. Adlercreutz H, Fotsis T, Bannwart C, Wahala K,
Makela T, Brunow G, Hase T. Determination
of urinary lignans and phytoestrogen

metabolites, potential antiestrogens and
anticarcinogens, in urine of women on various
habitual diets.J Steroid Biochem 1986 Nov;
25(5B): 791-7

11. Markiewicz L, Garey J, Adlercreutz H, Gurpide E.
In vitro bioassays of nonsteroidal phytoes-
trogens. J Steroid Biochem Molec Biol 1993
May; 45(5): 399-405

12. Kelly GE, Joannou GE, Reeder AY, Nelson C,
Waring MA. The variable metabolic response
to dietary isoflavones in humans. Proc Soc
Exp Biol Med 1995 Jan; 208 (1): 40-3

13. Kirkman LM, Lampe JW, Campbell DR, Martini
MG, Slavin JL. Urinary lignan and isoflavone
excretion in men and women consuming
vegetable and soy diets. Nutr Cancer 1995;
24(1): 1-12

14. Adlercreutz H, Mazur W. Phyto-oestrogens and
Western disease. Ann Med 1997 Apr; 29(2):
95-120

15.Knight DC, Eden JA. Phytoestrogens - a short
review. Maturitas 1995; 22: 167-75

16. Utian WH. Comparative trial of P1496. A new
nonsteroidal oestrogen. Br Med J 1973 Mar
10; 1(853): 579-81

17. Wilcox G, Wahlgvist ML, Burger HG. Oestrogenic
effects of plant foods of post- menopausal
women. Br Med J 1990 Oct 20; 301(6757):
905-6

18. Anderson JW, Johnstone BM, Cook-Newell ME.
Meta-analysis of the effects of soy protein
mtake on serum lipids. N Engl J Med 1995 Aug
3;333(5): 276-82

19. Eden JA, Knight DC, Howes JB. A controlled trial
of isoflavones for menopausal symptoms.
Abstract from the Eighth International
Congress on the Menopause November 3-7,
1996, Sydney Australia

20. Thompson LU, Rickard SE, Orcheson LJ, Seidl
MM. Flaxseed and its lignan and oil
components reduce mammary tumor growth
at a late stage of carcinogenesis. Carcino-
genesis 1996 Jun; 17(6): 1373-6

21. Parkin DM. Cancers of the breast, endometrium
and ovary: geographical correlations. Eur J
Cancer Clin Oncol 1989 Dec; 25(12): 1917-25

22. Setchell KDR, Gosselin SJ, Weish MB, Johnston
JO, Balistreri WF, Kramer LW, Dresser BL,
Tarr MJ.. Dietary estrogens-a probable cause
of infertility and liver disease in captive
cheetahs. Gastroenterology 1987; 93: 225-33

23.Makela S, Santti R, Salo L, McLachlan JA.
Phytoestrogens are partial estrogen agonisis
in the adult male mouse. Environ Health
Perspect 1995 Oct; 103 Suppl 7: 123-7

24, Nwannenna Al, Lundh TJO, Madej A, Fredriksson
G, Bjornhag G. Clinical changes in ovarecto-
mized ewes exposed to phytoestrogens and
17 b-estradiol implants. Proc Soc Exp Biol
Med 1995 Jan; 208(1): 92-7



126 nstdis YoygnAuda uataus

25. Drane HM, Patterson DSP, Roberts BA, Saba N,
Oestrogenic activity of soyabean products.
Food Cosmetics Toxicol 1980 Aug; 18(4):
4257

26.Folman Y, Pope GS. The interaction in the immature
mouse of potent estrogens with coumestrol,
genistein and other utero-vagino-trophic
com,pouds of low potency. J Endrocrinol 1966
Feb; 34(2): 215-25

27. Mousavi Y, Adlercreutz H. Enterolactone and
estradiol inhibit each other’s proliferative
effecton MCF-7 breast cancer cells in culture.
J Steroid Biochem Mol Biol 1992 Mar; 41
(3-8):615-9

28. Adlercreutz H, Bannwart C, Wahala K, Makela
T,Brunow G,Hase T, Arosemena PJ Kellis JT
Jr. Inhibiton of human aromatase by

mammalian  lignans and isoflavonoid
phytoestrogens. J Steroid Biochem Mol Biol
1993 Feb; 44(2): 147-53

29. Morton MS, Griffiths K. Epidemiology of
phytoestrogens and cancer. In:Studd JWW,
ed. The management of the menopause: annual
review 1998. New York: The Parthenon
Publishing Group, 1998: 81-92

30. O’ Neill JS, Miller WR. Aromatase activity in breast
adipose tissue from women with benign and
malignant breast diseases. Br J Cancer 1987
Nov; 56(5): 601-4

31.Reed MJ. OQestradiol 17b hydroxysteroid
dehydrogenase : its family and function. J
Endocrinol 1991 May; 129(2): 163-5

32. Clark JH, Hardin JW, McCormack SA. Estrogen

and growth of the

reproductive tract. Pediatrics 1978 Dec; 62

receptor  binding

Chula Med J

(6pt2): 1121-7

33. Evans BAJ, Griffiths K, Morton MS. Inhibition of
5a-in genital skin fibroblasts and prostate tissue

‘ lignans and isoflavonoids. J
Endocrinol 1995 Nov; 147(2): 295-302

34. Horton R. Dihydrotestosterone is a peripheral

by dietary

paracrine hormone. J Androl 1992 Jan-Feb;
13(1):23 -7

35.Kenyon GL, Garcia GA. Design of kinase inhibitors.
Med Res Rev 1987 Oct-Dec; 7(4): 389-416

36.Kiguchi K, Glesne D, Chubb CH, Fujiki H,
Huberrman E. Differential induction of
apoptosis in human breast cells by okadaic acid
and related inhibitors of protein phosphatases
1 and 2A . Cell Growth Diff 1994 Sep; 5(9):
995-1004

37. Uckun FM, Evans WE, Forsyth CJ. Waddick KG,
Ahlgren LT, Chelstrom LM, Burkhardt A.
Biotherapy of B-cell precursor leukemia by
targeting genistein to CD19-associated tyrosine
kinases. Science 1995 Feb 10;267(5199):
88691 '

38. Matsukawa Y, Marui N, Sakai T, Satomi Y,
Yochida M, Matsumotok, Nishino H, Aoike
A. Genistein arrests cell cycle progression
GZ-M. at Cancer Res 1993 Mar 15; 53(6):
1328-31

39. Pepper MS, Montesano R. Protrolytic balance and
capillary morphogenesis. Cell Differ Dev 1990
Dec; 32(3): 319-28

40. Fotsis T, Pepper M, Adlercreutz H, Fleischmann
G, Hase T, Montesano R, Schweigerer L.
Genistein, adietary-derived inhibitor of in vitro
angiogenesis. Proc Natl Acad Sci USA 1993
Apr 1;90(7): 2690-4



Vol 43 No.2

wnalasiauainie 127

February 1999

41. Adlercreutz H, Hockerstedt D, Bannwart C,
Hamalainen E, Fotsis T, Bloigu S. Association
between dietary fiber, urinary excretion of
lignans and isoflavonic phytoestrogens, and
plasma non-protein  bound sex hormones in
relationto breast cancer. In: Bresciani F, King
RIJB, Lippman ME, Raynaud J-P, eds. Progress
in Cancer Research and Therapy. Vol. 345:
Hormones and Cancer 3. New York: Raven
Press, 1988:409-12

42 .Mangiapane H, Thomson J, Salter A,Brown S, Bell
GD, White DA. The inhibiton of the oxidation
of low density lipoprotein by (+)-catechin, a
naturally occurring flavonoid. Biochem
Pharmacol 1992 Feb 4; 43 (3): 445-50

43..Sack MN, Rader DJ, Cannon RO 3d.. Oestrogen
and inhibition of oxidation of low-density
lipoprotcins I post-menopausal women. Lancet
1994 Jan 29; 343(8892): 269-70

44. Bachmann GA. Influence of menopuse on sexuality.
Int J Fertil Menopause Stud 1995; 40 Suppl
1:16-22

45. Grodstein F, Stampfer MJ. The epidemiology of
coronary heart disease and estrogen
replacement in postmenopausal women. Prog
Cardiovasc Dis 1995 Nov-Dec; 38(3): 199-210

46. Report of a WHO Study Group. Assessment of
fracture risk and its application to screening
for postmenopausal osteoporosis, Geneva,
Switzerland : World Health Organ Tech Rep
Ser 1994; 843: 11-3

47. World Health Organization. World health statistic
annnal. Geneva: WHO; 1994,

48. Xiong ZG, Burnette E, Cheung DW. Modulation
of Ca’ activated K' channel activity by
tyrosine kinase inhbitors in vascular smooth
muscle cell. Eur J Phamacol Mol Phamacol
1995 Jul 18; 290(2): 117-23

49. Lovati MR, Manzoni C, Canavesi A, Sirtori M,
Vaccarino, Marchi M, GaddiG, Sirtori CR.
Soybean protein diet increases low density
lipoprotein receptor activity in mononuclear
cells from hypercholesterolaemic patients. J
Clin Invest 1987 Nov; 80(5): 1498-502

50. Anderson JJ, Ambrose WW, Garner SC. Orally
dosed genistein from soy and prevention of
cancellous bone loss in two ovariectomised rat
models. J Nutr 1995; 125: 799S

51. Tsutsumi N. Effect of coumestrol on bone
metabolism in organ culture. Biol Pharm Bull
1995 Jul; 18(7): 1012-5

52. Valente M, Bufalino L, Casigiione GN, D’ Angelo
R, Mancuso A, Galoppi, Zichella L. Effects of
1-year treatment with lprifavone on bone in
postmenopausal women with low bone mass.
Calcif Tissue Int 1994 May; 54 (5): 377-80

53. Shimizu H, Ross RK, Bernstein L, Yatani R,
Henderson BE, Mack TM. Cancers of the
prostate and breast among Japanese and white
immigrants in Los Angeles Country. Br J
Cancer 1991 Jun; 63(6): 963-6





