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Comparison of equivalent phytoestrogensin
singleherb and herbal regimen on prevention
of postmenopausal osteoporosis— Isthere
synergistic effect in components of herbal
regimen ?
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Abstract

We have previoudy andlyzed the phytoestrogen content in different herbs used
in Chinese medicine. This sudy is designed to compare 4 groups of patients, group 1,
postmenopausal women trested with phytoestrogencontaining herb; group 2,
posmenopausd  women trested with herba regimen containing equivaent
phytoestrogen as in group 1; group 3, postmenopausal women treated with andard
HRT. Cacium supplementation will be given to al 3 groups.

The urinary and plasma phytoestrogen levels and serum biochemicad markers,
bone specific-akaline phosphatase (B-ALP) and urinary deoxypyridinoline (DPD),
will be monitored every three months, BMD, measured by DEXA, and endometrid
thickness, detected by transvagind ultrasound, will be determined prior to and after
the trestment; mammogram will be examined prior to incluson. All patients will be
treated and followed for at least 1 year.

Specificdly, severd vaduable results we expect to obtan: (1) a higher bone
minerd dengty will be found in cases with higher basdine phytoestrogens levels
before our herbd drugs intervention, (2) long-term herba drugs phytoestrogens intake
may prevent the development of osteoporods in postmenopausa women, and (3) a
amilar effect of phytoestrogens on bone minerd dendty as compare to Sandard



edrogen replacement thergpy in postmeropausa women, and (4) the herba regimen
exertsits effect through synergistic effect from componentsin the regimen, superior to

gngle phytoestrogencontaining heb done in  preventing posmenopausa
osteoporosis.
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HPLC daidzein genistein
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Identification and quantification of isoflavones in Psoralea corylifolia by
high —performance liquid chromatography
Journal of Chromatography A

1. 8 10
D RCT double blind
14 placebo placebo
placebo
2 Randomization
3
2. superiority/norrinferiority
Q) HRT group
(2 blinded randomization
62 E2/FSH
BMD TVS 46
Q) profile
(#) HRT profile
match HRT group 1
group 2 double blinded

- B51-



randomization 11
45

phase2 and 3dlinicd trid  double blinded RCT

placebo Randomization Superiority
/Norvinferiority blinded Randomization
BMD
26%

. NIH Consensus Development Pand on Optimd Cdcium Inteke. JAMA 272
1942-1948, 1994.

. Princg R. L., Smith, M., Dick, |. M., Price, R. |., Webb, P. G., Henderson, N. K.,

and Haris, M. M. Prevention of postmenopausd odeopoross. A compardive
study of exercise, cacium supplementation, and hormone-replacement therapy. N.
Engl. J. Med. 1991; 325: 1189.

. Henonen, A., Kannus P, Sevanen, H., Oja P, Pasanen, M., Rinng, M.,
Uus-Rad, K., and Vuori, |. Randomized controlled trid of effect of high-impact
exercise on sdected risk factors for odeoporotic fractures, Lancet 1996, 348:
1343-1347.

. Ettinger, B. Prevention of osteopoross treatment of estradiol deficiency. Obsiet.

Gynecol. 1988; 72:12-17S.

. Aurbech, G. D., Marx, S. J, Spiegd, A. M. Metabolic bone disease. In Williams

- 52-



Texbook of Endocrinology, ed. J. D. Wilson, D. W. Fogter. 1992; 28:1477-1517.
Philadelphia; Sanders. 8" ed.

6. Sama, U., Edwards, M., Motoyoshi, K., and Hanagan, A. M. Inhibition of bone
resorption by 17 beta-estradiol in human bone marrow cultures. J. Cdl Physal.
1998; 175:99-108.

7. Kid, D. P, Fdson, D. T., Anderson J. J,, Wilson, P. W. F., and Moskowitz, M. A.
Hip fracture and the use of estrogen in postmenopausad women: The Framinghan
Study. 1987; N. Engl. J. Med. 317: 1169.

8. Genazzani A. R., Benedek-Jaszmann, L. J,, Hart, D. M., Andolsek, L., Kicovic, P.
M., and Tax, L. Org OD 14 and the endometrium, Maturitas 1991; 13: 243-251.

9. Ryme, J, Chgoman, M. G, and Fogelmen, |. Effect of tibolone on
postmenopausal osteoporosis. Osteoporos 1nt. 1994; 4: 314-3109.

10.Grey, A. B., Sgpletonm J, P, Evans M. C,, Tandl, M. A., Ames, R. W., and Rad,
|. R. The effect of the antioestrogen tamoxifen on bone minerd dengity in normd
late postrnenopausal women. Am. J. Med. 1995; 99: 636-641.

11.Owens, J M., Fuller, K. and Chamber, T. J Ogeodagt activation: potent
inhibition by the bigohosphonate dendronate through a nonresorptive mechanism.
J. Cdll. Physiol. 1997; 172: 79-86.

12. Tsutsumi, N. Effect of coumestrol on bone metabolism in organ culture. Biadl
Pharm. Bull. 1995; 18:1012-1015.

13. Anderson, J. J, Ambrose W. W., Ganer, S, C. Ordly dosed genigein from soy
and prevention of cancellous bone lossin two ovariectomized rat modes. J. Nuitr.
1995; 125: 799S.

14.Kadu, d. N., Masoro, E. J, Yu, G. P, Hardin, R. R,, and Hallic, B. W. Modulaion
of age-rdatd hyperparathyroidism and senile bone loss in Fischer rats by soy

protein and food restriction. Endocrinology 1988; 122: 1847-1854.
1. Armandi, B. H., Alekd, L., Hallis B. W., Amin, D,, StacewiczSapuntzekis, M.,
Guo, P, and Kukrda, S. C. Dietary soybean protein prevents bone loss in an

- B3 -



ovariectomized rat model of osteoporosis. J. Nutr. 1996; 126:161-167.

15. Agnusde, D., Zacche, F., Bigazzi, S., Cepallaro, C., Nardi, P., Montagnani, M.,
and Gennari C. Metabolic and dinica effects of ipriflavone in established
post-menopausal osteoporosis. Drugs Exp. Clin. Res. 1989; 15:97-104.

16. Yamazaki, 1., and Kinoshita, M. Cadcitonin secreting property of ipriflavonein the
presence of estrogen. Life Sci. 1986; 38:1535-1541.

17. Benvenuti, S, Tanini, A., Frediani, U., Bianchi, S, Mag, L., Casano, R., Bufdino,
L., Serio, M., and Brandi, M. L. Effects of ipriflavone and its metabolites on a
clonal osteoblastic cell line. J. Bone Miner. Res. 1991; 6:987-996.

18. Gambaccian, M., Spinetti, A., Piagged, L., Cappagli, B., Taponeco, F., Mantti,
P, Wess C, Tdi, G. C,, La Commare, P., and Facchini, V. lpriflavone prevents
the bone mass reduction in premenopausal women treated with gonadotropin
hormone-releasing hormone agonists. Bone Miner. 1994; 26:19-26.

19.Vdente, M., Bufdino, L., Cadtiglione, G. N., D'’Angelo, R., Mancuso, A., Gaoppi,
P, and Zichdla L. Effects of 1-year treetment with ipriflavone on bone in
postmenopausd  women with low bone mess. Cddf. Tissue Int. 1994,
54:377-380.

20. Consensus deve opment conference on osteopoross Hong Kong. 1993. Am. J.
Med. 1993; 95: 1S-78S.

21.Kanis, J. A., Mdlton, L. J. 3%, chrigtiansen, C., Johnston, C. C., and Khaltaev, N.
the diagnosis of osteoporosis. J. Bone Miner. Res. 1994; 9: 1137-1141.

22.Cummings, S. R., and Black, D. Bone mass measurements and risk of fracture in
caucasan women: a review of findings from prospective dudies. Am. J. Med.
1995; 98: 24S-28S.

23.Hansen, M. A., Overgaard, K., Riis, B. J, Chridiansen, C. Role of pesk bone
meass and bone loss in postmenopausal osleopoross 12 year sudy. Bri. Med. J.

1991; 303:961-964.
2. Riis, H. J. Therole of boneloss. Am. J. Med. 1995; 98: 29S-32S.



24. Ganero, A., Shih, W. J, Gineyts, E., karpf, D. B., and Demeas, P. D. Comparison
of new biochemica markers of bone turnover in late postmenopausal osteoporotic
women in response to dendronat trestment. J. Clin. Endocrinal. Metab. 1994; 79:
1693-1700.

25.Bonde, M., Qvig, Per., Heddius, C., Riis, E. N., and Chrigiansen, C. gpplications
of an enzyme immunoassay for a new marker of boneresorption  CrossLap
follow-up on hormone replacement thergpy and osteopoross risk assessment. J.
Clin. Endocrinol. Metab. 1995; 80: 864-868.

26.Braga, V., Dorizi, R, Brococo, G., Rossni, M., Zamberlan, N., Gatti, D., and
Adami, S. Clinicd utility of a wheat-germ precipitaition assay for determination
of bone akaine phosphatase concentrations in patients with different metabolic
bone diseases. Eur. J. Clin. Chem. Clin Biochem. 1995; 33: 433-4309.

27.Hanson, D. A., Weis M. A. E, Bdlen, A. M., Madan, S. H., Singer, F. R, ad
Eyre, D. R A spedific immunoassay for monitoring human bne resorption:
quantitation of type | collagen crosslinked N-telopeptidesin urine. J. Bone Miner.
Res. 1992; 7: 1251-1258.

28. Ganero, P., and Ddmeas, P. D. Assessment of the serum levels of bone akldine
phosphatase with a new immunoradiometric assay in patients wit metabaolic bone
disease. J. clin. Endocrinol. Metab. 1993; 77: 1046-1053.

29.Hanson D. A., Weis M. A. E,, Bdllen, A. M., Madan, S. H., Singer, F. R, ad
Eyre, D. R. A specific immunoassay for monitoring human bone resorption:
quantitation of type 1 collagen cross-linked N-telopeptidesin urine. JBone Miner.
Res. 1992; 7: 1251-1258.

- B5-



daidzein  genistein
Daidzein / Genistein /

CV% CV%
4 275.12 9.66 434 38158 131 0.20
5 120.30 091 093 4392 7.69 21.66
6 183.63 594 400 211.72 0.92 0.54
7 343.7 1.00 0.53 208.90 1.15 0.68
8 26.65 0.89 450 59.95 0.85 2.08
9 0 0 0 249.53 2.85 1.66
10 211.31 237 138 140.78 1.05 0.92
11 72.03 0.39 066 31298 5.98 2.36
12 60.41 218 445 22971 246 1.56
13 619.87 1455 29 72891 1455 2.90
14 108.09 107 123 24597 5.60 3.31
15 102.23 234 283 190.62 5.17 3.35
16 127.60 236 255 9218 215 2.88
17 242.67 9.00 458 15845 3.95 3.08
18 106.51 210 244 194.24 1.18 0.88
19 99.07 3.09 386 103.18 3.30 3.95
20 118.35 406 424 11850 2.70 2.82
21 214.03 442 255 32599 10.30 4.59
22 131.77 406 381 10520 4.63 5.44
23 52.25 142 335 105.94 0.76 1.05
24 437.03 9.81 277 211.79 2.84 1.66
25 0 0 0 230.58 457 245
26 52.52 1.49 35 7816 1.44 2.27
27 1255 495 488 160.65 3.72 2.86
30 854.94 3024 437 72261 6.53 112
31 148.55 200 166 208.07 3.17 221
35 167.71 418 3.08 875 2.46 3.47
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ug/g

Herbs Daidzein Genistein
275.12 381.58
26.65 59.95
0 249.53
60.41 229.71
n/d n/d
n/d n/d
619.87 728.91
108.09 245.97
106.51 194 .24
214.03 325.99
52.25 105.94
148.55 208.07
116.54 189.86
N T >-1 -1£ET<-25 TE-25
62 25 21 16
100% 40.32% 33.87% 25.80%
BMD T-scores
N <0.5cm* 0.5~0.8cm 0.8cm
62 32 28 2
100% 51.6% 45.2% 3.2%
TVS
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BMD T>-1 B -1£T<-25 b
Y ears of Menopause

<3 A AB Ab
33 a AB ab

non-inferiority

Double blinded & randomization Group 3
Group | Al Group?2 A2
Case No. Case No. Case Profile/ No.
7 6 Ab/l
11 8 AB/2
17 14 Ab/3
20 9 AB/4
21 15 AB/5
23 16 AB/10
24 27 AB/12
31 19 Ab/13
33 22 AB/18
36 34 Ab/26
39 28 Ab/29
40 32 AB/30
42 AB/38
37 AB/48
46 35 Ab/57
41 Ab/65
14 15 16
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non-inferiority

Charateristics Double blinded & randomization Group 3
of
Group I* Group 2
Patient P P
Al A2 HRT
AB 5 5 6
Ab 2 3
aB 4 3
ab 3 4
Total 14 15 16
— ALP-B
N <16 U/L 16 ~ 37 U/L 37 U/L
28 6 21 1
100% 21.43% 75.00% 3.57%
DPD
N < 3* 3~74 7.4
28 0 22 6
100% 0% 78.57% 21.43%

*data presented as mmole/L DPD / mmole/L creatinin
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BMD | T-score] TVS [Thickness E2 FSH

1lab HRT steoprosi g -2 () 0.97 <20 75.56

2|AB HRT () 0.82 () 0.5 <20 77.87

3|Ab HRT steopenia -2.17 Myoma| 0.35 <20 68.23

4]aB HRT () -0.85 () 0.28 <20 9355

5|AB HRT () -0.94 () 0.24 <200 7535

6/AB A2 (-) -0.62] Myoma 0.6 <20 67.65

7|AB Al () -0.96] Myomd| 0.3] <20 74.13

8lab A2 steopenial -1.51 () 0.19 <20 7366

9|AB A2 () -0.88] Myoma 0.5 <20 87.68
10lAB HRT () 0.66 () 0.53 <20 133.45
11]AB Al () -0.48 () 0.36 <20 129.65
12|AB HRT () 0.08 () 0.29 <20 54.1
13|ab HRT steoprosi g -1.79 () 0.18] <20 75.31
14{Ab A2 steopenia -1.32 () 0.46) <20| 96.63
15|AB A2 () -0.95] Myoma 0.5 <20 9588
16/Ab A2 Dsteopeniadl -1.1 () 0.48 <20 59.06
17|Ab Al Dsteopenia -1.92 () 0.12 <20l 96.68
18|aB HRT () 0.36] Myoma 0.28] <20| 85.23
19|Ab A2 steopenia -1.96] Myoma| 0.6 <20 111.9]
20laB Al () 0.55] Myoma 0.47 <20) 58.85
21lab Al Dsteopenia -2.38] Myoma 0.5 <20 140.9]
22|aB A2 () 0.56] Myoma 0.4 <20 55
23lab Al Dsteopenia -1.16] Myoma 0.29 <20 77.86
24]AB Al () 0.03 () 0.3 <20l 5535
26|Ab HRT steopenial -1.65 () 0.2 <20 66.93
27|1AB A2 () 0.66 (-) 0.36 <200 6227
28|aB A2 () -0.3 () 0.37 <200 71.08
29|ab HRT Dsteopenial -1.96 () 0.4 <200 95.59]
30lAB HRT () -0.71] Myoma| 0.27 <20 79.93
31]AB Al () 0.93] Myoma 0.4 <20 6592
32|ab A2 steopenia -1.75 () 0.3} <20| 173.4
33lAb Al Dsteopenia -2.01] Myoma| 0.46 <20 72.22
34]AB A2 () -0.02pexa mass 0.52 <20 38.94
35]ab A2 (-) -1.3 () 0.2 <20 11.87
36]aB Al () -0.75)ometrium 0.26 <20 35.21
37]aB A2 () -0.6 () 0.2 <200 9782
38|AB HRT (-) 2.63 (-) 0.23] <20  45.04
39|ab Al Dsteopenia -1.94 () 0.3 <20 87.4
40|Ab Al Dsteopenia -1.34Jan folliclg 0.53 <20 49.89]
41]ab A2 Dsteopenia -1.07] Myoma| 0.41 <20 86.43
42|Ab Al steopenia -1.88Jometrium 0.3} <20 88.32
46|AB Al O 2.91fexd masy  0.25) <20 8081
48|aB HRT () -0.88 (-) 0.5 <20  46.67
57|Ab HRT Dsteopenial -1.2 () 0.5 <20 59.94
65|Ab HRT (-) -1.54] (-) 0.9 <20l 29.68
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Representative HPLC chromatogramsof  a  theisoflavonesandardand b
acid hydrolydis treated herb sample extract; separated by gradient described by
Flanke et al.
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Representative HPLC chromatogramsof  a  theisoflavonesandardand b
acid hydrolyss trested herb sample extract; separated by gradient as described
in the result section.
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