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COMPOSITION FOR TREATMENT OF MENOPAUSE

CROSS REFERENCE

[0001] This application claims the benefit under 35 U.S.C. § 119(e) of U.S. Provisional
Application No. 60/667,887, filed April 1, 2005, which is incorporated herein by reference in its

entirety.

BACKGROUND OF THE INVENTION

[0002] Menopause is that period after the cessation of normal ovulation cycles, during which
normal menstruation ceases. A decrease in estradiol (E;) production accompanies menopause, as
the ovaries cease manufacture of E,. This decrease in E; production results 1n a shift in hormone

balance in the body, which often gives rise to a variety of symptoms associated with menopause.

[0003] Peri-menopause, which is also known as pre-menopause or the climacteric, 1s that
period prior to menopause during which normal ovulation cycles gradually give way to cessation
of menses. As the ovulatory cycles lengthen and become more irregular, the level of E; may
initially increase, but will eventually drop with the onset of menopause. Menopausal symptoms

often accompany the drop in E; levels.

[0004] The symptoms of peri-menopause, menopause and post-menopause include physical
symptoms such as hot flashes and sweating secondary to vasomotor instability. Additionally,
psychological and emotional symptoms may accompany onset of climacteric, such as fatigue,
irritability, insomnia, inability to concentrate, depression, memory loss, headache, anxiety and
nervousness. Additional symptoms can include intermittent dizziness, paresthesias, pafpitatidﬁs
and tachycardia as well as nausea, constipation, diarrhea, arthralgia, myalgia, cold hands and feet
and weight gain. In addition, changes to the genitals, urinary incontinence, vaginal drynesé, loss
of pelvic muscle tone, increased risk of cardiovascular disease and osteoporosis increase with

onset of menopause.

[0005] Hot flashes are prevalent in, and bothersome to, many peri-menopausal, menopausal
and postmenopausal women. For decades hormone replacement therapy with estrogens has been
the standard treatment for hot flashes, but many women have abandoned hormone therapy (HT)
due to concerns about potential adverse effects, particularly breast cancer. Several recent
studies, in particular the Women’s Health Initiative (WHI), have found that HT increases the risk

of breast cancer. The observation that the selective estrogen receptor modulators (“SERMs™)
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‘raloxifené and tamoxifeii prevent estrogen receptor (ER) positive breast cancer provides

additional evidence that estrogens promote breast cancer.

[0006] There is thus a need for therapeutic compositions and methods for the treatment ot
menopause, especially menopausal symptoms such as hot flashes, which do not increase the risk

of breast cancer. The present invention satisfies this need and provides related advantages as

well.

SUMMARY

[0007] The present invention provides a composition for the treatment of menopause. The
composition is a mixture of herbs, an extract of a mixture of herbs or a mixture of herbal
extracts. The mixture of herbs comprises Herba Scutellaria Barbata, Radix Sophora
Subprostratae, Radix Anamarrhena, Semen Glycine Sojae, Radix Glycyrrhiza, Rhizoma Rhei,
Fructus Tritici Levis, Radix Astragali, Radix Rehmania, Fructus Ligustri Lucidi, Semen Zyziphi
Spinozae, Plumula Nelumbinis, Poria Cocos, Rhizoma Alismatis, Cortex Moutan Radicis,
Fructus Corni, Radix Achyranthis, Concha Ostrea, Radix Asparagi and Radix Pueraria. The
composition activates the estrogen response element (ERE) through estrogen receptor beta

(ERB), but not estrogen receptor alpha (ER) in an in vitro assay.

[0008] The invention also provides a method of treating menopause. The method comprises
administering to a subject an amount of the above-mentioned composition sufficient to treat
menopause. In some embodiments, treatment of menopause includes reducing the severnty,

frequency or severity and frequency of a menopausal symptom.

INCORPORATION BY REFERENCE

[0009] All publications and patent applications mentioned in this specification are herein
incorporated by reference to the same extent as 1f each individual publication or patent

application was specifically and individually indicated to be incorporated by retference.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The novel features of the invention are set forth with particularity in the appended
claims. A better understanding of the features and advantages of the present invention will be
obtained by reference to the following detailed description that sets forth illustrative
embodiments, in which the principles of the invention are utilized, and the accompanying

drawings of which:
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10011]" " FIG. 1 A"is"a e graph comparing the activity of MF101 on ERf and ER« expressing
cells. MF101 produced a dose-dependent activation of ERE-tk-Luc with ERG, but no activation

was observed with ERa.

[0012] FIG. 1B is a bar graph comparing the effect of E;, MF101 and combinations of
MFE101+ICI, MF101+ raloxifene (Ral) and MF101+ tamoxifen (Tam). The activation of ERE-
tk-Luc by MF101 was blocked by ICI, Ral and Tam.

[0013] FIG. 1C is a bar graph showing the increase in keratin 19 mRINA expression in
U20S-ER@ cells in the presence of MF101.

[0014] FIG. 1D is a bar graph showing that MF101 had almost no effect on keratin 19
mRNA expression in U20S-ER« cells.

[0015] FIG. 2A 1s a line graph showing the binding of MF101 to ERB and ERc.

[0016] FIG. 2B 1s a gel demonstrating that MF101 recruits ERS, but not ERa to the keratin
19 ERE.

[0017] FIG. 2C 1s a gel demonstrating the effect of ethanol (control), E, (positive control)
and MF101 on elastase digestion of ERoe. When bound with MF101, ERa demonstrates a slight

increase 1n protection to elastase compared to the control.

[0018] FIG. 2D 1s a gel demonstrating the effect of ethanol (control), E; (positive control)
and MF101 on elastase digestion of ERS.

[0019] FIG. 3A is a bar graph showing the difference in "H-Thymidine incorporation in cells
treated with control, E, and MF101, respectively. In general, MF101 did not increase “H-

Thymidine incorporation greatly over the control.

[0020] F1Gs. 3B and 3C are bar graphs showing that MF101 also did not activate the c-myc
(Fig. 3b) and cyclin D1 (Fig. 3¢) genes 1n cells.

[0021] FIGs. 3D-F are photographs showing the effect of controls, diethylstilbestrol (DES)
and MF101 on cell growth.

[0022] FIG. 3G 1s a bar graph showing the effect of control, DES and MF101 on the growth
of a xenograft. MF101 did not stimulate graft growth, while DES provoked a substantial

increase 1 xenograft mass.

[0023] FIG. 3H 1s a bar graph showing the eftect of control, DES and MF101 on the growth
of a uterine horn mass. MF101 did not stimulate uterine horn growth, in contrast with DES,

which stimulated a substantial increase in uterine horn growth.
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[0024]° FIG. 4 i§"atable showing the effect of MEF101 in menopausal women.

[0025] FIG. 5 is a bar graph depicting the effect of ERB on MCF cell proliferation with and

without estradiol.

[0026] FIG. 6 depicts the effects of ERa and ERS on in vivo cell proliferation.

[0027] FIG. 7 1s a three dimensional bar graph showing that estradiol, but not MF-101,

activates ERo in vivo.

[0028] FIG. 8 is a three dimensional bar graph showing that MF-101 selectively interacts
with ERG.

[0029] FIG. 9 1s a line graph showing the anti-proliferative effect of MF-101.

[0030] FIG. 10 1s a three dimensional bar graph showing that MF-101 protects bone cells
from TNFG activity.

DETAILED DESCRIPTION OF THE INVENTION

[0031] Many women are eagerly awaiting safe and effective alternatives to estrogens used 1n
HT for menopausal symptoms after the results of the Women’s Health Initiative trial, which
showed that the risks of HT exceed the benefits (Ettinger, B., Grady, D., Tosteson, A.N.,
Pressman, A. & Macer, J.L., “Effect of the Women's Health Initiative on women's decisions to
discontinue postmenopausal hormone therapy,” Obstet. Gynecol. 102, 1225-32 (2003)). In the
meantime a recent survey reported that 79% of peri- and post-menopausal women are using
botanical dietary supplements (BDS) (Mahady, G.B., Parrot, J., Lee, C., Yun, G.S. & Dan, A.
Botanical dietary supplement use 1n per1- and postmenopausal women. Menopause 10, 65-72
(2003)). Despite the widespread use of BDSs, the mechanism of action, efficacy and safety of
botanicals have not been rigorously examined. The present invention provides an herbal formula
that contains Herba Scutellaria Barbata, Radix Sophora Subprostratae, Radix Anamarrhena,
Semen Glycine Sojae, Radix Glycyrrhiza, Rhizoma Rhei, Fructus Tritici Levis, Radix Astragali,
Radix Rehmania, Fructus Ligustri Lucidi, Semen Zyziphi Spinozae, Plumula Nelumbinis, Poria
Cocos, Rhizoma Alismatis, Cortex Moutan Radicis, Fructus Corni, Radix Achyranthis, Concha
Ostrea, Radix Asparagi and Radix Pueraria. In some embodiments, the extract 1s an extract of a
significant amount of each of the herbs: Herba Scutellaria Barbata, Radix Sophora
Subprostratae, Radix Anamarrhena, Semen Glycine Sojae, Radix Glycyrrhiza, Rhizoma Rhei,
Fructus Tritici Levis, Radix Astragali, Radix Rehmania, Fructus Ligustri Lucidi, Semen Zyziphi
Spinozae, Plumula Nelumbinis, Poria Cocos, Rhizoma Alismatis, Cortex Moutan Radicis,

Fructus Corni, Radix Achyranthis, Concha Ostrea, Radix Asparagi and Radix Pueraria. An
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exemplary embodimiérit 6t the invention 1s MF101, which 1s described in more detail below.

Although many of the herbs contained in MF101 have been used in traditional Chinese herbal
concoctions for the treatment of climacteric symptoms, no previous study has every confirmed
the efficacy of the mixture for treatment of menopause. A composition of the mvention has
ERG-selective estrogen receptor activity, and thus is well-suited for the clinical treatment of

menopause, especially to treat menopausal symptoms such as hot flashes.

[0032] The invention provides compositions and methods for the treatment of menopause,
especially menopausal symptoms such as hot flashes. The compositions of the invention are
herbal mixtures, extracts of herbal mixtures and mixtures of herbal extracts. The invention
compositions additionally activate the estrogen response element (ERE) with estrogen receptor
beta (ERB) but not estrogen receptor alpha (ERc) in U20S osteosarcoma cell assays. As the
compositions activate the ERE through interaction with ERS but not ER¢, only the latter of
which is associated with adverse effects of estrogen HT, the invention compositions and methods
represent an alternative to estrogen hormone therapy and are less likely to give rise to conditions
identified in the WHI as being associated with estrogen supplementation, such as increased risk

of breast cancer.

[0033] In the context of the present invention “menopause” includes peri-menopause,
menopause and post-menopause, and in particular, symptoms that are caused or exacerbated by
the decreased levels of estradiol (E;) that attend peri-menopause, menopause and post-
menopause. Thus, in the context of the present invention, “treatment of menopause™ means
treatment of menopausal symptoms. Exemplary menopausal symptoms include hot flashes,
sweating secondary to vasomotor instability, psychological and emotional symptoms such as
fatigue, irritability, insomnia, inability to concentrate, depression, memory loss, headache,
anxiety, nervousness, intermittent dizziness, paresthesias, palpitations, tachycardia, nausea,
constipation, diarrhea, arthralgia, myalgia, cold hands and feet, weight gain, urinary
incontinence, vaginal dryness, loss of pelvic muscle tone, increased risk of cardiovascular

disease and osteoporosis.

[0034] Thus, “treatment of menopause” means the alleviation, palliation or prevention of one
or more symptoms associated with peri-menopause, menopause or post-menopause, and includes
reduction in the severity or frequency of at least one menopausal symptom. The use of “or” as
used herein is intended to be conjunctive unless otherwise specified. Thus, treatment also
includes reduction of both the severity and frequency of at least one menopausal symptom. In
the sense that reduction of the frequency and severity of a symptom may be complete, treatment

may also include prevention of the symptom. In this regard, 1t is noted that treatment of
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human, although it does include reduction to undetectable levels the frequency and severity of at

least one symptom associated with menopause.

[0035] In the context of the present invention, “menopausal subject” and its verbal variants
refers to an adult female, especially an adult female human, who has once attained menarche and
who 1s experiencing peri-menopause, menopause or post-menopause. One of skill in the art of
gynecology will be able to 1dentify the diagnostic characteristics of the onset of menopause and

1dentify a subject as being a “menopausal subject” by art-recognized clinical methods.

[0036] Compositions according to the present invention include herbal mixtures comprising
each of the tollowing herbs: Herba Scutellaria Barbata, Radix Sophora Subprostratae, Radix
Anamarrhena, Semen Glycine Sojae, Radix Glycyrrhiza, Rhizoma Rhei, Fructus Tritici Levis,
Radix Astragali, Radix Rehmania, Fructus Ligustri Lucidi, Semen Zyziphi Spinozae, Plumula
Nelumbinis, Poria Cocos, Rhizoma Alismatis, Cortex Moutan Radicis, Fructus Corni, Radix
Achyranthis, Concha Ostrea, Radix Asparagi and Radix Pueraria. In some embodiments, the
herbal mixture comprises a significant amount of each of the foregoing herbs. In this context a
significant amount means an amount greater than about 0.1% by weight, for example greater

than about 0.5%, and more particularly greater than about 1% by weight of the mass of all herbal
matter 1n the herbal mixture. Compositions according to the invention also include extracts of

the foregoing herbal mixtures. The methods of making such extracts are described in detail

below.

[0037] In some embodiments of the invention, the herbal mixtures comprise, consist

essentially of, or consist of a mixture of the herbs 1in approximately or precisely the proportions

listed 1n Table 2.

[0038] Table 2

Herbal Ingredient

Proportion (percent by weight of total

composition)

Herba Scutellaria Barbata 5-16%
Radix Sophora Subproétratae 5-16%
Radix Anamarrhena 2-6%
Semen Glycine Sojae 3.5-10.5%
Radix Glycyrrhiza 1.5-4.5%
Rhizoma Rhei 1.5-4.5%

Fructus Tritici Levis

2.5-7.5%
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Herbal Ingredient Proportion (percent by weight of total
composition)

Radix Astragali 2-6%

Radix Rehmania 2-6%

Fructus Ligustri Lucidi 2.5-7.5% )

Semen Zyziphi Spinozae 1.8-5.4%

Plumula Nelumbinis 1.8-5.4%

Poria Cocos 1.8-5.4%

Rhizoma Alismatis 1.8-5.4%

Cortex Moutan Radicis 1.5-4.5%

Fructus Corni 1.8-5.4%

Radix Achyranthis 1.8-5.4%

Concha Ostrea 2-6%

Radix Asparagi 2-6%

Radix Puerania 1.8-5.4%

Radix Atractylodis Macrocephala 1.8-5.4%

Herba Epimedi 1.5-4.5%

[0039] In some embodiments, the herbal mixtures of the invention comprise, consist

essentially of or consist of the herbal ingredients in the approximate or precise proportions set

forth 1n Table 3.

[0040] Table 3

Herbal Ingredient Proportion (percent by weight of total
composition)

Herba Scutellaria Barbata 7.5-12.5%

Radix Sophora Subprostratae 7.5-12.5%

Radix Anamarrhena 3-5%

Semen Glycine Sojae 5-9%

Radix Glycyrrhiza 2-4%

Rhizoma Rhet 2-4%

Fructus Tritici Levis 4-7% B

Radix Astragali 3-5%

Radix Rehmania 3-5%

Fructus Ligustri Lucidi 4-7%
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| Herbal Ing"i"édi'ent

Proportion (percent by“ weight of total
composition)

Semen Z&ziph} Spinozae 2.7-4.5%
Plumula Nelumbinis 2.7-4.5%
Poria Cocos 2.7-4.5%
Rhizoma Alismatis 2.7-4.5%
Cortex Moutan Radicis 2-4%
Fructus Corni 2.7-4.5%
Radix Achyranthis 2.7-4.5%
Concha Ostrea 3-5%
Radix Asparagi 3-5%
Radix Puerania 2.7-4.5%
Radix Atractylodis Macrocephala 2.7-4.5%
Herba Epimedi 2-4%

[0041] In particular embodiments, the mvention provides herbal mixtures comprising,

consisting essentially of or consisting of the herbal ingredients in approximately or precisely the

proportions set forth in Table 4.

[0042)  Table 4

Herhal extract: Proportion of the mixture of
extracts

Herba Scutellaria Barbata 7.2%
Radix Sophora Subprostratae 5.6%
Radix Anamarrhena 11.6%
Semen Glycine Sojae 2. 7%
Radix Glycyrrhiza 5.1%
Rhizoma Rhe; 4.7%
Fructus Tritici Levis 3.6%
Radix Astragali 4.9%
Radix Rel;nania 14.9%
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) Proportion of the mixture of
Herbal extract: exiracts
Fructus Ligustri Luc;di 6.1%
Semen Zyziphi Spinozae 2.2%
Plumula Nelumbiﬁis 4.0%
Poria Cocos ) 0.3% h
Rhizoma Alismatis 1.6%
Cortex Moutan Radicis 2.1%
Fructus Comi 3.3% “
Radix Achyranthis 10.0%
Concha Ostrea 1.9%
Radix Asparagi _. 0.1%
Radix Pueraria 2.0%
1 Radix Atraétylodis Macrocephala 4.6%
Herba Epimedi 1.5%

[0043] The terms comprising, consisting essentially of and consisting of have the meanings
generally accepted in the art. The term approximate and its variants mean that the tolerapce for a
particular value in the respective table is in the range of +/- 10% of the value given. Thus, for

5  example, a value that is approximately 10% would be (10 +/- 1)%: that is 1 the range of 9-11%.
The term precise and its variants mean that the tolerance for a particular value in the respective
table is in the range of +/- 1% of the value given. Thus, for example, a value that is precisely
10.0% would be (10 +/- 0.1)%: that 1s in the range 0 9.9 to 10.1%. In some embodiments, the
proportions given in Tables 1-3 are approximate, whereas in other embodiments the proportions

10  are precise.

[0044]  In some embodiments, the present invention provides a composition that 1s an extract
of an herbal mixture as described above. In some embodiments, the extract of the invention is an
extract of an herbal mixture comprising the herbs: Herba Scutellaria Barbata, Radix Sophora

Subprostratae, Radix Anamarrhena, Semen Glycine Sojae, Radix Glycyrrhiza, Rhizoma Rhei,

9
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Etnfi“ ﬂs

Fructus Tritici Le¥is; Radix Astragali, Radix Rehmania, Fructus Ligustri Lucidi, Semen Zyziphi

Spinozae, Plumula Nelumbinis, Poria Cocos, Rhizoma Alismatis, Cortex Moutan Radicis,
Fructus Corni, Radix Achyranthis, Concha Ostrea, Radix Asparagi and Radix Pueraria. In some
embodiments, the extract 1s an extract of a significant amount of each of the herbs: Herba
Scutellaria Barbata, Radix Sophora Subprostratae, Radix Anamarrhena, Semen Glycine Sojae,
Radix Glycyrrhiza, Rhizoma Rhei, Fructus Tritici Levis, Radix Astragali, Radix Rehmania,
Fructus Ligustri Lucidi, Semen Zyziphi Spinozae, Plumula Nelumbinis, Poria Cocos, Rhizoma
Alismatis, Cortex Moutan Radicis, Fructus Comni, Radix Achyranthis, Concha Ostrea, Radix
Asparagl and Radix Pueraria. In other embodiments, the extract is an extract of an herbal
mixture set forth in Table 2. In further embodiments, the extract is an extract of an herbal
mixture set forth in Table 3. In still further embodiments, the extract is an extract of an herbal

mixture set forth in Table 4.

[0045] In some embodiments of the invention, the composition is a reduced or dehydrated
extract of a herbal mixture. In some embodiments, the composition is a dehydréted or reduced
extract of an herbal mixture comprising the herbs: Herba Scutellaria Barbata, Radix Sophora
Subprostratae, Radix Anamarrhena, Semen Glycine Sojae, Radix Glycyrrhiza, Rhizoma Rhei,
Fructus Tritici Levis, Radix Astragali, Radix Rehmania, Fructus Ligustri Lucidi, Semen Zyziphi
Spinozae, Plumula Nelumbinis, Poria Cocos, Rhizoma Alismatis, Cortex Moutan Radicis,
Fructus Corni, Radix Achyranthis, Concha Ostrea, Radix Asparagi and Radix Pueraria. In some
embodiments, the composition is a reduced or dehydrated extract of a significant amount of each
of the herbs: Herba Scutellaria Barbata, Radix Sophora Subprostratae, Radix Anamarrhena,
Semen Glycine Sojae, Radix Glycyrrhiza, Rhizoma Rhei, Fructus Tritici Levis, Radix Astragali,
Radix Rehmania, Fructus Ligustri Lucidi, Semen Zyziphi Spinozae, Plumula Nelumbinis, Poria
Cocos, Rhizoma Alismatis, Cortex Moutan Radicis, Fructus Corni, Radix Achyranthis, Concha
Ostrea, Radix Asparagi and Radix Pueraria. In other embodiments, the composition is a reduced

or dehydrated extract of an herbal mixture set forth in Table 2 or Table 3 or Table 4.

[0046] In some embodiments, the present invention provides a composition that is a
combination of one or more of the foregoing extracts or reduced or dehydrated extracts with one
or more suitable diluents, flavoring agents, excipients or other additives. Suitable diluents
include water, for example deionized water, water for injection (WFI), filtered water, etc. Other
suitable diluents include fruit juices, teas, milk, milk of magnesia, etc. Suitable flavorings
include fruit flavorings, wintergreen, peppermint, spearmint, cinnamon, etc. Other suitable
additives icluding food colorings and ethanol. In some embodiments, the composition

comprises a dehydrated extract combined with one or more diluents, flavoring agents or other

10
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additives. In other embodiments, the composition comprises a reduced extract in combination
with one or more diluents, flavoring agents or other additives. In some particular embodiments,
the dehydrated extract is a dehydrated extract of one of the mixtures set forth in Table 2, Table 3

or I'able 4. In other particular embodiments, reduced extract is a reduced extract of one of the

herbal mixtures set forth in Table 2, Table 3 or Table 4.

[0047] The compositions according to the invention include mixtures of the herbs: Herba
Scutellaria Barbata, Radix Sophora Subprostratae, Radix Anamarrhena, Semen Glycine Sojae,
Radix Glycyrrhiza, Rhizoma Rhei, Fructus Tritici Levis, Radix Astragali, Radix Rehmania,
Fructus Ligustri Lucidi, Semen Zyziphi Spinozae, Plumula Nelumbinis, Poria Cocos, Rhizoma
Alismatis, Cortex Moutan Radicis, Fructus Corni, Radix Achyranthis, Concha Ostrea, Radix
Asparagl and Radix Pueraria, especially significant amounts of each of the herbs, and more
particularly mixtures of each of the herbs approximately or precisely as set forth in one of Table
2, Table 3 or Table 4. Such mixtures of herbs may be made in a convention manner: that is by
welghing out an appropriate amount of each herb and combining the various herbs to form the
herbal mixture. This process may include additional steps, such as grinding or agitating the
mixture. The mixture may be consumed as is, or it may be present in one or more capsules
suitable for oral administration to a subject. In particular embodiments, the herbal mixture may

be further processed, such as by preparing an extract of the mixture.

[0048] An extract of an herbal mixture according to the present invention may be prepared in
a conventional manner, such as by combining the herbal mixture with one or more solvents for a
time and under conditions suitable for preparing the extract. After the herbal mixture and solvent

have been in contact for a period of time suitable to form the extract, the solvent and herbs are
separated by a suitable method, such as filtering or centrifugation. The liquid comprising the
solvent represents the extract. This extract can then be further processed, such as by reducing or

dehydrating the extract, combining the extract with further in gredients, or both.

[0049] Suitable solvents for the extraction process (extraction solvents) include aqueous
solvents, such as pure water and aqueous solutions of ethanol. Suitable conditions include
applying heat to the mixture of extraction solvent and herbs. In certain embodiments, the solvent
and herbal mixture are heated to boiling for a period of time. In particular embodiments, the
herbal mixture is combined with water and the combination is boiled for a period exceeding

about 1 minute, especially for a period exceeding 5 minutes.

[0050] In a particular embodiment of the invention, the herbal mixture set forth in Table 5 :
above, 1s combined with water and then heated to the boiling point for a period of time suitable

to prepare an extract. After separating the water from the boiled herbs, water is removed by
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(dehydrated extract). This dehydrated extract may then be diluted with hot water and drunk as a

tea, or it may be combined with other flavorings or prepared in one or more gelatin capsules.

[0051] A method of the invention comprises consuming an amount of the invention
compositions sufficient to treat a symptom of menopause. A “symptom of menopause” is a
symptom associated with one or more of peri-menopause, menopause or post-menopause.
Symptoms of menopause include hot flashes and sweating secondary to vasomotor instability,
fatigue, irritability, insommnia, inability to concentrate, depression, memory loss, headache,
anxiety, nervousness, intermittent dizziness, paresthesias, palpitations, tachycardia, nausea,
constipation, diarrhea, arthralgia, myalgia, cold hands and feet, wei ght gain, urinary
incontinence, vaginal dryness and loss of pelvic muscle tone. In particular embodiments, the

method includes treatment of hot flashes.

[0052] The term treatment and its grammatical variants include reducing the frequency or
severity of a particular symptom. The frequency of a sympiom may be determined in an art-
recognized manner, such as by one or more automated biometric methods (measurement of
blood pressure, pulse rate, breathing rate, breathing volume, electrocardiogram, skin resistivity,
electroencephalogram, etc.) or by requesting the subject to record the frequency of the symptom
on a questionnaire. The severity of a symptom may also be determined by one or more of the
aforementioned biometric methods or by questionnaire. Thus, measurement of frequency and

severity of symptoms may be subjective, objective or both.

[0053] An amount of an invention composition sufficient to treat a symptom of menopause is
thus an amount of the mixture of herbs, extract of the mixture of herbs, or mixture of extracts of
herbs sufficient to reduce the frequency of the menopausal symptom, ameliorate the severity of
the symptom, or both. In general, the amount needed to treat a symptom will depend upon the
subject’s age, weight, general health, genetic makeup, emotional condition, and other factors.
The eftective amount may be chosen to be more or less effective than estrogen hormone
replacement therapy. Thus, an amount of an invention composition suitable for a daily dose will
be equivalent to about 0.01 to 100 grams of an herbal mixture of the invention per kilogram body
weight of the subject, and more particularly about 0.05 to about 50 grams per kilogram body
weight of the subject. In terms of an extract according to the invention, the daily dose will be in
the range of about 1 to 10,000 mg of dry extract per kg body weight, more particularly about 2 to
about 5,000 mg/kg. The person skilled in the art will recognize that, although the invention
compositions are believed to be safe, and in particular to present a reduced risk of causing

estrogen replacement-related problems such as increased risk of breast cancer, nonetheless the
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lowest dose capable of reducing the menopausal symptom should be used. The person skilled in
the art will likewise be able to titrate the dose necessary to achieve the desired symptom-
relieving effect within the stipulated ranges, and will likewise reco gnize that upward or

downward deviations from those ranges may be tolerated within the scope of the present

Invention.

[0054]  Despite compelling evidence that estrogens cause breast cancer, observational studies
paradoxically show that women in Asian countries have the lowest incidence of breast cancer
even though they consume large quantities of plant estrogens (phytoestrogens). Likewise, Asian
women report minimal symptoms during menopause and are far less prone to experience hot
flashes at the time of cessation of ovarian function. These findings have encouraged many
menopausal women in the United States to take phytoestro gens present 1n soybeans or herbal
therapies as an alternative to estrogen, hoping to alleviate hot flashes without increasing their
risk of developing breast cancer. Different estro genic compounds may exert opposite effects on
breast cells. Estrogens, such as estradiol (E,), promote breast cancer, whereas phytoestrogens
may contribute to the low incidence of breast cancer that is observed in Asia. Although there are
substantial laboratory and observational data to support this theory (Kurtzer M. Phytoestrogen
supplement use by women. J. Nutr. 2003; 133: 1983 S-1986S), to date no randomized controlled

studies have documented that phytoestrogens reduce breast cancer risk.

[0055] Examples

[0056] In order to demonstrate various aspects and advantages of the invention, the
following illustrative examples have been presented. While the examples illustrate particular
embodiments of the invention, the person skilled in the art will reco gnize that the full scope of

the invention is not limited by these examples.

Preparative Example 1 — MF101 (IND 58,267)
[0057] In a particular embodiment of the invention, the extract is designated MF101, which

1s shown in Table 5, below.

[0058] Table 5. Herbal Components in MF101 (IND 5 8,267)

Pin Yin Pharmacological Name Daily %In Dry Weight’

(Chinese Dose Starting mg o/

Name) (grams)’ | Formula

Ban Zhi Lian | Herba Scutellaria Barbata | 30 10.7 906 7.2

Shan Dou Gen | Radix Sophora 30 10.7 708 5.6
Subprostratae
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[Pin Yin ﬁhﬁfiﬁécﬁloglcal Name Daily % In Dry Weight*
(Chinese Dose Starting mg o/,
Name) (grams)’ | Formula
Zhi Mu Radix Anamarrhena 12 4.0 1459 11.6
Hei Dou Semen Glycﬁ Sojae 20 7.0 336 2.7
Gan Cao Radix Glycyrrhiza 8 3.0 638 5.1
Da Huang Rhizoma Rhei 8 3.0 586 4.7
Fu X1ao Mai Fructus Tritici Levis 15 5.4 450 3.6
Huang Q1 Radix Astragali 12 4.0 612 4.9
Sheng Di Radix Rehmania 12 4.0 1865 14.9
Huang
Nu Zhen Zi Fructus Ligustri Lucidi 15 5.4 762 6.1
Suan Zao Ren | Semen Zyziphi Spinozae 10 3.6 280 2.2
Lian Z1 Xin Plumula Nelumbinis 10 3.6 500 4.0
Fu Ling Poria Cocos 10 3.6 38 0.3
Ze Xie Rhizoma Alismatis 10 3.6 200 1.6
Mu Dan P1i Cortex Moutan Radicis 8 3.0 258 2.1
Shan Zhu Yu | Fructus Corni 10 3.6 414 3.3
Huai N1u Xa Radix Achyranthis 10 3.6 1260 10.0
Mu L1 Concha Ostrea 12 4.0 238 1.9
Tian Men Radix Asparagi 12 4.0 12 0.1
Dong
Ge Gen Radix Pueraria 10 3.6 246 2.0
Bai Zhu Radix Atractylodis 10 3.6 578 4.6
Macrocephala

Y1in Yang Huo | Herba Epimedi 8 3.0 192 1.5
Total 282 100.0 12,538 100.0

'Daily dose refers to starting dose of herbs prior to boiling.

“Dry weight is determined on the single herb daily amount treated in the same manner, hence an
approximation of dry weight i the resultant formula since all herbs are prepared together; the
resultant dry weight of the entire formula boiled together is approximately 9,000 mg.

[0059] The dry extract is then diluted to a concentration of 53 még of solid extract per liter of

extract solution. This solution 1s used throughout Examples 1-10, below.
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10060]  Example T—ERB-Specific In Vitro ERE Activation of MF101

[0061] U208 osteosarcoma cells were cotransfected with a classic ERE upstream of a
minimal thymidine kinase (tk) promoter (ERE-tk-Luc) and expression vectors for human ERw or
ER(. MF101 produced a dose-dependent activation of ERE-tk-Luc with ERG, but no activation
was observed with ERa (FIG. 1A). ERf produced a 2.5-fold activation of ERE~tk-Luc with 0.1
ul/ml MF101 and a maximal 20-fold activation occurred with 2.5 pul/ml ME101. The maximal
activation by MF101 (2.5 ul/ml) was equivalent to that observed with 10 nM estradiol (Ez). The
activation of ERE-tk-Luc by MF101 was blocked by ICI, raloxifene and tamoxifen (Fig. 1B)
indicating that the effect of MF101 is mediated directly through ERB. The ER-subtype
selectivity was also examined on the endogenous keratin 19 gene, which contains an ERE.
(Choi, I., Gudas, L.J. & Katzenellenbogen, B.S., “Regulation of keratin 19 gene expression by
estrogen 1n human breast cancer cells and identification of the estrogen responsive gene region,”’
Mol. Cell Endocrinol. 164, 225-37. (2000)). It had been previously shown that E, produced a
dose-dependent stimulation of keratin 19 mRNA in U20S cells stably transfected with a
tetracycyline-inducible ERa or ERS cells (Kian Tee, M. et al., “Estradiol and Selective Estrogen
Receptor Modulators Differentially Regulate Target Genes with Estrogen Receptors {alpha} and

{beta},” Mol. Biol. Cell 15, 1262-1272 (2004)). In contrast, MF101 increased keratin 19 mRNA
in U20S-ER@ cells (FIG. 1C), but not U20S-ERa cells (FIG. 1D). These results demonstrate

that MF101 selectively triggers ER3-mediated transcriptional pathways at an ERE linked to a

heterologous promoter or present in an endogenous gene.
[0062] Example 2 — In Vitro Estrogen Receptor Binding

[0063] Previously, it was shown that phytoestrogens found in soybeans, such as genistein
bind to ERS with a 7-30-fold higher affinity compared to ERa. (Barkhem, T. et al. Differential
response of estrogen receptor alpha and estrogen receptor beta to partial estro gen

agonists/antagonists. Mol Pharmacol. 54, 105-12 (1998); Kuiper, G.G. et al. Interaction of

estrogenic chemicals and phytoestrogens with estrogen receptor beta. Endocrinology 139, 4252-
63 (1998)). The data in FIGs 1A-1D suggest that MF101 may act in an ERB-selective manner by
binding better to ERB. The ability of MF101 to compete with E, binding to purified ER and
ER( was studied in in vitro binding assays. Competition binding curves show that MF101 binds
equally to ERB and ERa (FIG. 2A). These experiments suggest that the ERB-selectivity of
MF101 1s not due to preferential binding to ERB. Another possibility 1s that the ER3-selectivity
of MF101 results from selective binding of MF101-ERS complex to EREs in target genes. To

investigate this possibility, chromatin immunoprecipitation (ChIP) assays were performed with

the keratin 19 gene in U20S-ERB and U20S-ERa cells. Previously, it was reported that E,
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respectively. (Kian Tee, M. et al., “Estradiol and Selective Estrogen Receptor Modulators
Differentially Regulate Target Genes with Estrogen Receptors {alpha} and {beta},” Mol. Biol.
Cell 15, 1262-1272 (2004)). In contrast, ChIP shows that MF101 recruited ERB, but not ERa to

the keratin 19 ERE (FIG. 2B). Thus, binding of MF101 to ERc does not produce a conformation
that allows it to bind an ERE.

[0064] Example 3 —Elastase Inhibition by MF101

[0065] To further investigate the effects of MF101 on the conformation of ER« and ERS,

- limited proteolysis with elastase was performed to determine if MF101 causes a different

protease digestion pattern compared to E;. After digestion with elastase, ER« gives a distinct
pattern of protection with E; and MF101 (FIG. 2C). The strongest protection of ERw is observed
when ERa 1s bound with E;. The two arrows indicate several protected fragments are present
even at the highest elastase concentrations. In the absence of ligand (ethanol control), there is an
obvious loss of protection of ERc. When bound with MF101, ER« demonstrates a slight
increase 1n protection to elastase compared to the control, but not as much protection occurred
compared to ERabound to E, (FIG. 2D). In contrast, the protease protection results with ERS,
produces a completely different pattern of protected fragments compared to ERe. MF101
produced a distinct pattern compared to ethanol and E,. (Compare the 5 arrows indicating
protected fragments 1n the E; and ethanol control and the 4 arrows indicating protected fragments
in the MF101 sample). This suggests that upon binding MF101, ERB adopts a different overall
conformation than when bound with E; or no hormone. Because the ERS has different
conformation when bound with MF101, different surfaces of ERS are exposed and potentially
available for coregulatory proteins. Whether MF101 causes a differential recruitment of
coregulatory proteins to ERo and ER was examined, because conformational changes in ER are
known to lead to the recruitment of distinct classes of proteins, including p160 coactivators.
(Shang, Y., Hu, X., DiRenzo, J., Lazar, M.A. & Brown, M. Cofactor dynamics and sufficiency in
estrogen receptor-regulated transcription. Cell 103, 843-52. (2000); Metivier, R. et al. Estrogen
receptor-alpha directs ordered, cyclical, and combinatorial recruitment of cofactors on a natural
target promoter. Cell 115, 751-63 (2003); Smith, C.L. & O'Malley, B.W., “Coregulator function:

a key to understanding tissue specificity of selective receptor modulators,” Endocr. Rev. 25, 45-
71 (2004)).

[0066] To determine whether MF101 selectively recruits coregulators to an endogenous

gene, ChIP assays were performed on the keratin 19 gene in U20S-ERa and U20S-ERR cells.
MF101 induced recruitment of GRIP1 and CBP to the keratin 19 gene in U20S-ER@ cells, but
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not in the U20S-ER¢ cells (FIG. 2B). MF101 also selectively recruited RNA polymerase II to
ERS, which 1s consistent with the finding that MF101 only activated the keratin 19 gene 1n
U20S-ER@ cells. These results demonstrate that the ERB-selectivity of MF101 results from

differential binding to EREs and recruitment of coregulatory proteins to target genes.

[0067] Example 4 — MF101 Does Not Stimulate In Vitro MCF-7 Breast Cancer Cell

Proliferation

[0068] A critical feature of an alternative estrogen for hot flashes is that it not promote breast
cancer. The growth-promoting properties of MF101 were studied in MCF-7 breast cancer cells,
which express only ER«a (FIG. 3A). MCF-7 cells were treated with MF101 for 7 days and cell

proliferation was measured by 3 H-thymidine incorporation. Unlike E,, MF101 did not stimulate
cell proliferation of MCF-7 cells. MF101 also did not activate the c-myc and cyclin D1 genes

(FIG. 3B), which are key genes activated by E, to promote cell proliferation and breast cancer.

These data provide further evidence that MF101 is ERB-selective, and are consistent with the
foregoing studies demonstrating that ERo mediates the proliferative effects of E, in MCF-7 cells.
(Paruthiyil, S. et al., “Estrogen receptor beta inhibits human breast cancer cell proliferation and
tumor formation by causing a G2 cell cycle arrest,” Cancer Res. 64, 423-8 (2004); An, J.,
I'zagarakis-Foster, C., Scharschmidt, T.C., Lomri, N. & Leitman, D.C., “Estrogen receptor beta-

selective transcriptional activity and recruitment of coregulators by phytoestro gens,” J. Biol.

Chem. 276, 17808-14. (2001)).

[0069] In a similar experiment, the effect of MF101 on breast cancer cells was compared to
that of diethylstilbestrol (DES). FIGs. 3D-3F show the proliferation-stimulating effect of DES
on the breast cancer, as compared to the control-treated (FIG. 3D) and the MF101-treated (FIG.
3F) cancer cells. FIGs. 3G and 3H show the effect of control, DES and MF101 on a breast
cancer graft mass (FIG. 3G) and a uterine horn mass (FIG. 3H). These results demonstrate that

unlike the synthetic estrogen DES, MF101 does not stimulate proliferation of either cancer cells

or normal uterine cells.
[0070] Example 5 — Gene Expression Microarrays

[0071] Based on the studies outlined below, the inventors have hypothesized that estrogens
promote breast cancer by interacting with ERo, whereas the phytoestrogens found in MF101
may prevent breast cancer and menopausal symptoms such as hot flashes by selectively

interacting with ERB, which represses growth-promoting genes and inhibits ERa-mediated

proliferation of breast cells. ERp receptor is more prevalent in non-reproductive tissues such as
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the brain"and Bone Whith miay play a role in how phytoestrogens could decrease central nervous

system eftects that cause vasomotor symptoms and help to maintain bone mass.

[0072] Estrogenic compounds elicit their clinical effects by interacting with two distinct
estrogen receptors, which are members of the steroid receptor superfamily. (Evans RM. The
steroid and thyroid hormone receptor superfamily, Science 1988;240: 889-895; Mangelsdorf DJ,
Thummel C, Beato M, et al., The nuclear receptor superfamily: the second decade. Cell; 83:
835-839.) ERa is a 595-amino acid protein, and a second ERo (530 amino acids) termed ERp

was 1dentified a decade later. (Mosselman S, Polman J, Dijkema R. ER beta: identification and

characterization of a novel human estrogen receptor. FEBS Lett. 1996;392:49-53.) The

functional differences between these two receptors have only recently been explored. The
overall structures of the ERa and ERP are very similar except for the A/B domain, which

exhibits only a 25% homology and contains one of the transactivating regions. The DNA
binding domain is virtually identical (98% homology), whereas only 55% of the amino acids are
conserved 1n the ligand-binding domain, which also contains the second transactivating domain.
(Enmark E, Pelto-Huikko M, Grandien K, et al. Human estrogen receptor beta-gene structure,
chromosomal localization, and expression pattern. J Clin. Endocrinol. Metab. 1997:82:4258-

4265.) Other studies clearly show that the tissue distribution, physiological effects and

transcriptional activities are quite different. ERP is more ubiquitous, and is expressed in many

non-reproductive tissues, such as bone, brain, urinary tract, vascular system and prostate gland,

in addition to reproductive tissues, such as the ovary and testis. ERa. is expressed mainly in the
uterus, hiver, breast and kidney. The different physiological roles of ERo. and ERp have been
definitely demonstrated in ERa or ERP knockout mice. The ERa knockout mice develop major

defects, such as primitive mammary glands and uterus, and are infertile. (Hewitt SC, Korach
KS., “Oestrogen receptor knockout mice: roles for oestrogen receptors alpha and beta in

reproductive tissues,” Reproduction 2003;125:143-149.) In contrast, the effects observed in the
ERp knockout mice have been more subtle, including subfertility, with decreased litter size,

thickening of female cortical bone and prostate hyperplasia.

[0073] Phytoestrogens have been long known to exert estrogenic effects through binding of
steroid hormone receptors (Tamaya T, Sato S, Okada HH, “Possible mechanism of steroid action
of the plant herb extracts glycyrrhizin, glycyrrhetinic acid, and paeoniflorin: inhibition by plant
herb extracts of steroid protein binding in the rabbit,” Am. J. Obstet. Gynecol., 1986, 155:1134-
1139) and more recently have been found to possess a significantly higher affinity for ER[3
compared to ERa.. (Barkhem T, Carlsson B, Nilsson Y, et al., “Differential response of estrogen

receptor alpha and estrogen receptor beta to partial estrogen agonists/antagonists,” Mol.
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- Pharmacol., 1998, 54:105-1127) In initial experiments, it was shown that the isoflavone genistein

1S a potent transcriptional agonist for ERf, but only weakly so for ERa.. (An J, Tzagarakis-
Foster C, Scharschmidt TC, et al., “Estrogen receptor beta-selective transcriptional activity and

recruitment of coregulators by phytoestrogens,” J. Biol. Chem. 2001, 276:17808-17814.) In

order to identify ER-subtype selective natural compounds for menopausal symptoms it was
necessary to demonstrate that ERa or ER exert distinct biological effects. ERo and ER[
regulate different target genes, as i1s demonstrated using human U20S osteosarcoma cells that are

stably transfected with a tetracycline-inducible vector to express ERa or ERB. Western blotting,
immunohistochemistry and immunoprecipitation studies confirmed that U20S-ER« cells

synthesized only ERa, and that U20S-ER[} cells expressed exclusively ERB. (Kian Tee M,
Rogatsky I, Tzagarakis-Foster C, et al., “Estradiol and selective estrogen receptor modulators
differentially regulate target genes with estrogen receptors alpha and beta.” Mol. Biol. Cell 2004,
15:1262-12672.) After an 18 h treatment with doxycycline to induce the expression of ERo or

ERJ, the U20S-ERa and U20S-ERf} cell lines contained 69,000 and 54,000 receptors per cell
by "H-E, binding studies, respectively. To identify genes regulated by ERo and/or ERB, the
U20S-ERa and U20S-ERJ cell lines were treated with doxycycline for 18 h in the absence or
presence of 10 nM E,;. Total RNA was used to prepare cRNA. for hybridization with the human

U95Av2 Attymetrix microarrays, which contain 12,600 known genes. Six sets of comparative

expression data of untreated vs. each treated group were used to determine the genes regulated in
ERa or ERf cells. In both U20S-ERa and U20S-ERp cells, a total of 228 were significantly
(p<0.05) activated or repressed by E; (Table 4). E, regulated 65 genes only in the U20S-ERa
cells, and 125 genes only 1n the U20S-ERP cells. E, repressed 32 genes in U20S-ERa cells,

and 38 genes 1n U20S-ERP cells. Only 34 genes were activated and 4 genes repressed by E, in
both cell lines. These findings demonstrate that only 38 of the 228 (17%) genes are regulated by
both ERa and ERP with E,. Similar to E,, the genes regulated by raloxifene or tamoxifen in the

U20S-ERa cells were distinct from those regulated in the U20S-ERP cells. Surprisingly, only

27% of the genes regulated by tamoxifen were also regulated by raloxifene even though they are
both classified as selective estrogen receptor modulators (SERMs). These results are

summarized in Table 6, below.
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10074]  Table 6. Differential Gene Regulation via ERo and ERB Using Various ER Ligands

Estradlol 228 genes regulated in UZOSOL and UZOSE cell lines -

Activated Repressed Selected genes Mean signal log ratio I S. E Fold-change by real-time PCR
o 33 32 oc-antxtrypsm 1.63£0.18 () 1.76 (o)
(14.5%) (14%) | o
o+ 34 4 Keratin 19 3.45 % 0.97 (0); 3.55 % 0.38 (B) 38.21 (a); 317.37 (B)
(14.9%) (1.8%) WISP-2 243 £0.39 (a); 0.83 £ 0.15 (B) 4.46 (0); 2.27 (B)
B - 87 38 Mda-7 4.68 = 0.78 () 54.76 (B)
- e 382%) (16.7%) N R —

) Ralogjferie: 190 genes regulated in U20Sa. and U208 cell lines

Activated Repressed. Selected genes  Mean signal log ratio & S.E. " Fold- change by real-time P PCR
o 10 10 -
| (3.3%) (5.3%)
o+ B [7* | NKG2C - 2.40 0,82 (a); -5.20 £ 0.08 (B) 7.54 {o); 0.36 (B)
(8.9%) | |
B 52 101
(274%) (53.2%)

—

Tamomfen 236 genes l;gulated in UZO_LSoc_alld U20SP cell hnes -. ~ - | —

Activated Repressed = Selected genes  Mean mgnal leg ratio  S.E. Fold change by real-time PCR
o 2] 38 |
(8.9%) (16.1%)
o+ B 1 12 9 - NKG2E 2231+0.62 (a); -5.20+£ 073 (B)  4.64 (a); 0.62 (B)
(0.4%) (5.1%) (3.8%).
B 26 129

1% (547%)

|0075] Differential Gene Regulation by E, and SERMs in the U20S-ERo and U20S-ERf

cell lines.

[0076] Doxycycline-mnduced U20S-ERa and U20S-ERP cells were treated with 10 nM E»,
1 pM raloxifene or 1 uM tamoxifen for 18h. Microarray data obtained from human Affymetrix

U95Av2 gene chips from untreated vs. ligand-treated samples were analyzed using the

Affymetrix Microarray Suite Version 5.0. Candidate genes displaying a statistically significant

(p <0.05) increase or decrease signal changes relative to controls in at least three experiments

were further selected by a £0.8 signal log ratio mean cut-off. The numbers of genes activated,

repressed and their relative percentages (in parentheses) in ERct, ERB and both ERar + ER cell

lines are shown. Asterisks (*) indicate the number of common genes regulated by SERMs in the

ERa cells that displayed opposite expression patterns compared to ER cells. Real-time RT-

PCR on a-antitrypsin, keratin 19 (K19), WISP-2, Mda-7, NKG2C and NKG2E was performed

on U20S-ERa and U20S-ERf samples treated for 18 h with either 10 nM E;, 1 uM raloxifene
or 1 pM tamoxifen. Fold-changes in the U20S-ERa and U20S-ERf samples (in parentheses)

were calculated relative to the untreated samples.

[0077] The observation that ERa and ERf regulate distinct genes, suggests that ERo and

ER[} may have different roles in breast cancer development. To investigate the role of ERa in
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breast cancer, the effects of E, on cell proliferation in MCF-7 cells that express only ERo were
studied. E, produced a dose-dependent increase in cell number in ERo-MCF-7 cells. (An, supra,

2001). This study demonstrated that the proliferative effects are mediated by ERa, because
these cells do not express ERf3. To investigate the role of ERB on the proliferation of breast
cancer cells, an adenovirus (Ad) was used to deliver ERP into a high percentage of cells. MCE-7

cells were infected for 24 h with Ad-ERP or Ad-LacZ to control for potential non-specific effects

of the virus. The infected cells were grown for 10 days in the absence or presence of E,, after

which DNA synthesis was measured by [°H] thymidine incorporation in vitro. The expression of
ERf resulted in a 50% reduction in cell proliferation of MCF-7 cells in the absence of E,
compared to cells infected with 50 MOI of Ad-LacZ (FIG. 5). E; augmented the inhibition of

cell proliferation to 70% in the Ad-ERB-infected cells. Similar results were observed using 100
multiplicity of infection (MOI) of Ad-ERB. The observation that the inhibition of cell
proliferation by ER3 was predominantly ligand-independent may result from residual E;

stripped serum or retained in cells infected with ERB, or unliganded properties of ERP.

[0078] The effects of expressing ER on tumor formation in a mouse xenograft model were

also explored (FIG. 6). MCF-7 cells infected with adenoviruses that express LacZ, ERa or ER[3
were initially aggregated, then resuspended in polymerized collagen gel and grafted under the

kidney capsule of female nude mice implanted with a subcutaneous estradiol pellet. One-month

after the cells were grafted, tumors of comparable size developed from non-infected MCF-7 cells

and cells infected with Ad-LacZ or Ad-ERp. No significant tumor developed from MCF-7 cells
infected with Ad-ERp (lower right). The Ki67 proliferation index found that approximately 70%
of non-infected MCF-7 cells and cells infected with Ad-LacZ or Ad-ERo. stained for Ki67
compared to 5% of cells infected with Ad-ERp (data not shown).

[0079] These studies demonstrate that introducing Ad-ERp into MCF-7 cells, but not Ad-
ERa prevents tumor formation in mouse xenografts. Similar levels of expression of ERa, and

ERp were detected in the infected cells by immunoblots (data not shown) making it unlikely that

these results are due to over-expression and non-specific squelching of cofactors or transcription
factors by ERP. Furthermore, if squelching was the mechanism whereby ERJ prevents tumor

formation then similar results should have been observed with cells infected with Ad-ERqa.

[0080] Example 6 -- MF101 Does Not Functionally Interact With Estrogen Receptor
Alpha (ER)
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[0081]  To determine if MF101 is an agonist for ERa, which could exert unwanted
proliferative effects on breast and uterine cells, thereby potentially increasing breast and uterine
cancer risk, ERo was transiently transfected into ER-negative U20S osteosarcoma cells. An

estrogen response element-thymidine kinase (tk)-luciferase (ERE-tk-Luc) construct was
transiently co-transfected into the cells. MF101 or estradiol was then added at physiological

concentrations and the cells were incubated for 18 hours at which time luciferase activity was

measured. As seen in FIG. 7, MF101 does not activate ERa; however, estradiol activates ERa.,

and this transactivating activity can be ihibited by the pure estrogen antagonist, ICI 182,780
(ICI).

[0082] Example 7 -- MF101 Causes Estrogen Receptor Beta (ERP) Selective

Transcriptional Activation

[0083] To study the ER[p-mediated effects of MF101, ER[3 was transiently transfected into
U20S osteosarcoma cells. The ERE-tk-Luc construct was transiently co-transfected. MF101 or

estradiol were then added at physiological concentrations for 18 hours, and luciferase activity

was measured. As shown in FIG. 8, MF101 activates ER3. Both MF101 and estradiol activate
ERf, and this activity 1s blocked by ICI 182,780. The results suggest that estradiol universally
interacts with both ERa and ER[3, while MF101 selectively interacts with ER[3 only.

[0084] Example 8 -- MF101 Exhibits Antiproliferative Activity on Breast Cancer Cells

[0085] The objective in the next set of laboratory studies was to exclude a proliferative effect

of MF101 on breast cancer cells in vitro. FIG. 9 demonstrates that MF101 exhibits anti-

proliferative activity on ER-positive breast cancer cells using the Cy-Quant Molecular Devise

system. MCF7 cells express endogenous ERa, while SKBR3 cells are ER-negative. MF101
shows greater mnhibition on the ER positive cells. This suggests an ER-independent anti-

proliferative effect and no evidence of growth stimulation.

[0086] Example 9 -- MF101 Protects Bone Cells from the Activity of TNF beta and May

Prevent Osteoporosis.

[0087] In bone, estrogen 1s felt to repress certain estrogen suppressible genes like tumor
necrosis factor 3 (TNF[3) and thereby mediate its bone mineralization protection effect. To

observe the potential effect of MEF101 on bone cells, ERf} (the more abundant ER in the bone)

was transiently transfected into U20S osteosarcoma cells. TNFB-tk-response element-luciferase

construct (TNF-RE-tk-Luc) was transiently co-transfected into the cells, MF101 or estradiol was
added and luciferase activity was measured after 18 hours. Both MF101 and estradiol inhibited
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* tumor TNFp, which mhibition was blocked by ICI 182,780 (ICI). The data shown in FIG. 10

suggest both estradiol and MF101 would be effective at maintaining bone mass in

postmenopausal women.

[0088] Example 10 -- ER Selectivity of Individual Herbal Components of MF101

[0089] The ERa and ERP transcriptional activities of several of several individual herbs

have also been assessed. Since one object of the invention is to test the entire MF101 formula,
in keeping with the traditional Chinese medical approach, laboratory tests have been focused on
the entire formula. However, of 67 herbs screened in a transient transfection assay, 33 exhibited

activity with ERE-tk-Luc or TNF-RE-tk-Luc reporters, and 8 demonstrated ERa selectivity,
while 4 had ER[} selectivity.

[0090] Example 11 -- Feasibility and Toxicity Data from the Completed Phase I Clinical
Trial of MF101
[0091] A Phase I trial was conducted at the University of San Francisco, California, to assess

the safety and feasibility of MF101 to alleviate hot flashes and other symptoms associated with
menopause. The study was an uncontrolled, open-label trial among 31 healthy post-menopausal
women aged 50 to 65 who reported at least 56 hot flashes during a 7-day period. Participants
were treated with 5 grams of granulated MF101 as a powder mixed with warm water, taken
orally, twice a day for 30 days. The primary outcome measure was safety.and secondary
outcomes included change in the frequency of hot flashes as well as effects on serum estradiol,
vaginal maturity and bone resorption markers. The study included a 30-day run-in period
followed by a 30-day treatment period with the study drug. Table 7 summarizes the number of

study participants included in the analysis, those excluded and the reasons for exclusion.

[0092] Table 7. Summary of the Study Participants Included in the Analysis
Subject Category # Subjects 1
Study Partiéipants Consented 31
Consented but not treated with 2 J
MF101
Included in Safety Analysis 25
' Completed Study 22
Discontinued Treatment: ' 7 ]
Loss to Follow Up |4 -
Adverse Effects 2
Unpleasant Taste 1 T
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[0093]  On average, the study participants who completed the trial took 87.8% of the
prescribed dose of MF101 over the 30-day treatment period. There were no reported Grade III
or IV adverse events measured by NCI common toxicity criteria for the 25 participants with
available toxicity data. There were a total of 9 adverse events reported by the study participants
to the investigative physician and categorized as possibly or probably related to MF101. Five of
the adverse events were categorized as Grade I, and four were recorded as Grade II adverse
events according to the NCI common toxicity criteria. The most commeon toxicities reported
were slight nausea or stomach bloating (4/25 women). The other five adverse events were for
the following reasons: headache, lethargy, depression, mood changes and elevated blood

pressure. None of the study participants required treatment for any reported side effects nor were

there any hospitalizations.

[0094] All 22 participants who had baseline and study termination blood and urine laboratory
tests were included 1n the analysis for toxicity. There were no statistically significant changes in

any of the laboratory values for the complete blood count, chemistry, liver panel, or in serum or

urinary estrogen or gonadotropin levels.

[0095] Although this study was not designed to measure efficacy as a primary endpoint,
there was a statistically significant reduction 1n the frequency and severity of hot flashes after 30
days of treatment. The mean frequency of hot flashes was 57.3 per 7 days at baseline and 44.9
aiter treatment (p=0.003). The hot flash score (frequency multiplied by severity) decreased from
98.0 at baseline to 81.7 after treatment (p=0.03). Of the 22 women who completed the study, 18
(82%) had fewer hot flashes after 30 days of study medication while only 4 (18%) had more.
There was a 22% reduction in the frequency of hot flashes experienced over a 7-day period
measured at baseline as compared to the last 7 days on the study medication (p=0.0035). There
was also a 17% reduction 1n hot flash score (frequency multiplied by severity) after 30 days of

treatment (p=0.031).

[0096] In summary, preliminary clinical trial data indicate MF101 1s safe for the treatment of
hot flashes and can be feasibly administered with good compliance. MF101 reduced the
frequency and severity of hot flashes; however, the effect was small. The results of this study

are shown 1n FIG. 4, Table 1, where it 1s shown that 7 of 22 patients demonstrated a greater than

40% reduction in the symptoms of menopause.

[0097] Example 12 — Increased Dose Study

[0098] A double-blind, placebo-controlled, randomized clinical trial for the Phase II study

that 1s longer in duration than that set forth in Example 11, and that includes a comparison higher

dose of MF101, is conducted. The dose of MF101 1s 5 grams of dry weight of MF101 twice per
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day and 10 grams of dry weight of MF101 twice per day. The study medication is packaged in
capsule form in an effort to reduce the number of gastrointestinal complaints that may arise from

the bitterness of the herbal tea and to minimize withdraw from the study due to the unappealing

taste of the liquid extract.
[0099] Conclusion

[00100] Based on the observations that ERa promotes breast cancer cell proliferation, whereas
ERS inhibits proliferation and tumor formation, ERG-selective estro gens should not promote
breast cancer and may prevent hot flashes. The results herein demonstrate that MF101 regulates
gene transcription through ERB by selectively recruiting coregulatory proteins. Unlike estrogens
in hormone therapy, MF101 does not stimulate proliferation of MCF-7 cells, nor does it activate
the proliferative genes, c-myc and cyclin D1, suggesting that MF101 does not promote breast
cancer. In the study outlined in Example 11, above, MF101 did not elicit any adverse effects and
produced a greater than 40% reduction in hot flashes in seven out of twenty-two women who
completed the trial. These results demonstrate that MF101 contains ER8-selective estro gens,

which 1s consistent with MF101 being a safer alternative to non-selective estrogens used in

hormone therapy to prevent hot flashes.

[00101] Many women are eagerly awaiting safe and effective alternatives to estro gens used 1n
HT for menopausal symptoms after the results of the Women’s Health Initiative trial, which
showed that the risks of HT exceed the benefits. In the meantime a recent survey reported that
79% of peri- and post-menopasual women are using botanical dietary supplements (BDS).
Despite the widespread use of BDS the mechanism of action, efficacy and safety of botanicals
has not been rigorously examined. MF101 is a formula that contains 22 individual herbs used
historically in Traditional Chinese Medicine (TCM) to alleviate hot flashes and other climacteric
symptoms. The results herein demonstrate that MF101 has selective estro gen receptor activity

that could be exploited clinically to prevent hot flashes.

[00102] The finding that MF101 is ERB-selective ﬁrovides a unique opportunity to investigate
the role of ERB in the treatment of hot flashes in women. As discussed above, a prospective,

single-arm, phase 1 clinical trial was performed with MF101 in surgically-induced or naturally
occurring healthy postmenopausal women between the ages of 40-60 who reported =7 moderate
to severe hot flashes per day or >50 moderate to sever hot flashes per week. During the first 30-
days of the trial (run-in period), baseline outcome measures were obtained, including a daily
diary recording hot flash frequency and severity, as well as laboratory measures of hematologic

values, blood chemistry, hepatic function, renal function and hormonal status. Following the

run-in period, women were treated twice daily for 30 days with an oral, 5 gm MF101 extract that
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repeated. Twenty-two women completed the trial. There was a statistically significant reduction
in both the frequency and severity of hot flashes. The mean frequency of hot flashes dropped
from 57.3 at baseline to 44.9 hot flashes per week after treatment (p=0.003, paired t-test) (data
not shown). The hot flash score (frequency multiplied by severity) also decreased from 98.0 at
baseline to 81.7 after treatment (p=0.031, paired t-test). Seven women reported a greater then
40% reduction in hot flashes (Table 1). These data suggest that MF101 decreases the frequency

and severity of hot flashes in some women with moderate to severe symptoms.

[00103]  The foregoing examples demonstrate that MF101 triggers only ER(-mediated
transcriptional pathways. Surprisingly, MF101 binds equally to purified ERc and ERfB. This
observation indicates that screening compounds only for ligand binding activity with purified
ERs may not be an effective strategy for drug discovery of ER-subtype specific compounds. It
was determined that the ERf-selectivity of MF101 results from its capacity to create a

conformation that allows ERP to bind to an ERE and recruit coregulators, such as GRIP1 and
CBP. The selective recruitment of coactivators to ERf by MF101 is clinically important because

ERamediates cell proliferation and tumor formation of MCF-7 breast cancer cells, whereas ER]3
acts as a tumor suppressor in ER positive breast cancer cells. (Paruthiyil, S. et al., “Estrogen
receptor beta mhibits human breast cancer cell proliferation and tumor formation by causing a
G2 cell cycle arrest,” Cancer Res. 64, 423-8 (2004); Strom, A. et al., “Estrogen receptor beta
inhibits 17beta-estradiol-stimulated proliferation of the breast cancer cell line T47D,” Proc. Natl.
Acad. Sci. U S 4 101, 1566-71 (2004)). The lack of recruitment of coactivators to ERa could

account for the observation that MF101 did not activate transcription of c-myc and cyclin D1 or

stimulate proliferation of MCF-7 cells.

[00104]  While preferred embodiments of the present invention have been shown and
described herein, it will be obvious to those skilled in the art that such embodiments are provided
by way of example only. Numerous variations, changes, and substitutions will now occur to
those skilled in the art without departing from the invention. It should be understood that various
alternatives to the embodiments of the invention described herein may be employed 1n practicing

the invention. It is intended that the following claims define the scope of the invention and that

methods and structures within the scope of these claims and their equivalents be covered thereby.
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CLAIMS
WHAT IS CLAIMED IS:
1. A method of treating menopause, comprising administering to a menopausal subject an

herbal composition sufficient to treat menopause, said herbal composition comprising a mixture
of Herba Scutellaria Barbata, Radix Sophora Subprostratae, Radix Anamarrhena, Semen Glycine
Sojae, Radix Glycyrrhiza, Rhizoma Rhei, Fructus Tritici Levis, Radix Astragali, Radix
Rehmania, Fructus Ligustri Lucidi, Semen Zyziphi Spinozae, Plumula Nelumbinis, Poria Cocos,
Rhizoma Alismatis, Cortex Moutan Radicis, Fructus Comi, Radix Achyranthis, Concha Ostrea,

Radix Aspargi, Radix Pueraria, Radix Atractylodis Macrocephala and Herba Epimedia or an

extract of said nuxture.

2. The method of claim 1, wherein said treatment comprises reducing the severity or

frequency of at least one symptom of menopause.
3. The method of claim 2, wherein said symptom of menopause 1s hot-flashes.

4. The method of claim 2, wherein the symptom of menopause is selected from the group
consisting of fatigue, mrritability, insomnia, inability to concentrate, depression, memory loss,
headache, anxiety, nervousness, imntermittent dizziness, paresthesias, palpitations, tachycardia,

nausea, constipation, diarrhea, arthralgia, myalgia, cold hands and feet, weight gain, urinary

incontinence, vaginal dryness and loss of pelvic muscle tone.

5. The method of treating menopausal symptoms of claim 1, wherein the amount of herbal

composition administered to the subject 1s about 0.1-10 mg of herbal composition per kg body

weight of the subject.

6. The method of treating menopause of claim 1, wherein the herbal composition 1s an

extract of a mixture of herbs.

7. A method of preparing an herbal composition, comprising:

combining Herba Scutellaria Barbata, Radix Sophora Subprostratae, Radix
Anamarrhena, Semen Glycine Sojae, Radix Glycyrrhiza, Rhizoma Rhei, Fructus Tritici
Levis, Radix Astragali, Radix Rehmania, Fructus Ligustri Lucidi, Semen Zyziphi
Spinozae, Plumula Nelumbinis, Poria Cocos, Rhizoma Alismatis, Cortex Moutan
Radicis, Fructus Corni, Radix Achyranthis, Concha Ostrea, Radix Aspargi, Radix
Pueraria, Radix Atractylodis Macrocephala and Herba Epimedia to form a mixture;
boiling the mixture in water; and

separating the mixture from the water to form the herbal composition.
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8.  Themethod of claim 7, further comprising:

d) removing water from the herbal composition to provide a dehydrated herbal

composition.

0. The method of claim 8, further comprising combining the dehydrated herbal composition

with a diluent to prepare a reconstituted herbal composition.

10. The method of claim 9, wherein the diluent comprises water.

11. A composition comprising the herbal ingredients: Herba Scutellaria Barbata, Radix
Sophora Subprostratae, Radix Anamarrhena, Semen Glycine Sojae, Radix Glycyrrhiza, Rhizoma
Rhei, Fructus Tritici Levis, Radix Astragali, Radix Rehmania, Fructus Ligustri Lucidi, Semen
Zyziphi Spinozae, Plumula Nelumbinis, Poria Cocos, Rhizoma Alismatis, Cortex Moutan
Radicis, Fructus Corni, Radix Achyranthis, Concha Ostrea, Radix Aspargi, Radix Pueraria,
Radix Atractylodis Macrocephala and Herba Epimedia.

12. The composition of claim 11, comprising the herbal ingredients in the proportions set

torth 1n the following table:

Herbal Ingredient Proportion (percent by weisht of
total composition)

Herba Scutellaria Barbata 5-16%

Radix Sophora Subprostratae >-16%

Radix Anamarrhena 2-6%

Semen Glycine Sojae 3.5-10.5%

Radix Glycyrrhiza 1.5-4.5%

Rhizoma Rhei 1.5-4.5%

Fructus Tritici Levis 2.5-7.5%

Radix Aétragali 2-6%

Radix Rehmania | | 2-6%

Fructus Ligustri Lucidi 2.5-7.5%

Semen Zyziphi Spinozae 1.8-5.4%

Plumula Nelumbinis 1.8-5.4%

Poria Cocos 1.8-5.4%

Rhizoma Alismatis | 1.8-5.4% B

Cortex Moutan Radicis | 1.5-4.5% o )
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|'Fructus Corni. 1.8-5.4%
Radix Achyranthis 1.8-5.4% o
Concha Ostrea 2-6%
Radix Asparagi 2-6%
Radix Pueraria 1.8-5.4% o
Radix Atractylodis Maoi&:ephala 1.8-5.4%
Herba Epimed 1.5-4.5%
13.  The composition of claim 12, comprising the herbal ingredients in the proportions set

forth 1n the following table:

Herbal Ingredient Proportion (percent by weight of
total composition)

Herba Scutellaria Barbata 7.5-12.5%

Radix Sophora Subprostratae 7.5-12.5%

Radix Anamarrhena 3-3%

Semen Glycine Sojae 3-9%

Radix Glycyrrhiza 2-4%

Rhizoma Rhei 2-4%

Fructus Tritici Levis 4-7%

Radix Astragali 3-5%

Radix Rehmania 3-5%

Fructus Ligustr1 Lucidi 4-7T%

Semen Zyziphi Spinozae 2.7-4.5%

Plumula Nelumbinis 2.7-4.5%

Poria Cocos - 2.7-4.5%

Rhizoma Alismatis 2.7-4.5%

Cortex Moutan Radicis 2-4%

Fructus Comni 2.7-4.5%

Radix Achyranthis 2.7-4.5%

Concha Ostrea 3-5%

Radix Asparagi 3-5%

Radix Pueraria ) 2.7-4.5%

Radix Atractylodié Macrocephala 2.7-4.5% o
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Herba Epimedi

2-4%

forth in the following table:

15.

The composition of claim 13, comprising the herbal ingredients in the proportions set

Herbal Ingredient

Approximate Proportion
(percent by weight of total
composition)

Herba Scutellaria Barbata 10.7
Radix Sophora Subpréétratae 10.7
Radix Anamarrhena 4.0
Semen Glycine Sojae 7.0
Radix Glycyrrhiza 3.0
Rhizoma Rhei 3.0
Fructus Tritic1 Levis 5.4
Radix Astragah 4.0
Radix Rehmania 4.0
Fructus Ligustri Lucidi 5.4
Semen Zyziphi Spinozae 3.6
Plumula Nelumbinis 3.6
Poria Cocos 3.6
Rhizoma Alismatis 3.6
Cortex Moutan Radicis 3
Fructus Corni 3.6
Radix Achyranthis 3.6
Concha Ostrea | 4
Radix Asparagi 4
Radix Pueraria 3.6
Radix Atractylodis Macrocephala | 3.6
Herba Epimedi 3

proportions set forth in the table.
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16. A composition comprising an extract of a mixture of the herbal ingredients: Herba
Scutellaria Barbata, Radix Sophora Subprostratae, Radix Anamarrhena, Semen Glycine Sojae,
Radix Glycyrrhiza, Rhizoma Rhei, Fructus Tritici Levis, Radix Astragali, Radix Rehmania,
Fructus Ligustri Lucidi, Semen Zyziphi Spinozae, Plumula Nelumbinis, Poria Cocos, Rhizoma
Alismatis, Cortex Moutan Radicis, Fructus Corni, Radix Achyranthis, Concha Ostrea, Radix
Aspargi, Radix Pueraria, Radix Atractylodis Macrocephala and Herba Epimedia.

17.  The composition of claim 16, wherein the mixture of herbal ingredients comprises the

herbal ingredients in the proportions set forth in the following table:

Herbal Ingredient Proportion (percent by weight
of total composition)

Herba Scutellaria Barbata 5-16%

Radix Sophora Subprostratae 5-16%

Radix Anamarrhena 2-6%

Semen Glycine Sojae 3.5-10.5%

Radix Glycyrrhiza 1.5-4.5%

Rhizoma Rhei 1.5-4.5%

Fructus Tritic1 Levis | 2.5-7.5%

Radix Astragali 2-6%

Radix Rehmania 2-6%

Fructus Ligustri Lucidi 2.5-7.5%

Semen Zyziphi Spinozae 1.8-5.4%

Plumula Nelumbinis 1.8-5.4%

Poria Cocos ) 1.8-5.4%

Rhizoma Alismatis 1.8-5.4%

Cortex Moutan Radicis 1.5-4.5%

Fructus Corni 1.8-5.4%

Radix Achyranthis 1.8-5.4%

Concha Ostrea ' 2-6% )

Radix Asparagi 2-6%

Radix Pueraria L 1.8-5.4%

Radix Atractylodis - 11.8-54%

Macrocephala

Herba Epimedi 1.5-4.5%
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18.  The composition of claim 17, wherein the mixture of herbal ingredients comprises the

herbal ingredients in the proportions set forth in the following table:

Herbal Ingredient Proportion (percent by weight
of total composition)
Herba Scutellaria Barbata 7.5-12.5%
Radix Sophora Subprostratae | 7.5-12.5%
Radix Anamarrhena 3-5%
Semen Glycine Sojae 5-9%
Radix Glycyrrhiza 2-4%
Rhizoma Rhei 2-4%
Fructus Tritict Levis 4-T%
Radix Astragali 3-5%
Radix Rehmania 3-5%
Fructus Ligustr1 Lucid: 4-7%
Semen Zyziphi Spinozae 2.7-4.5%
Plumula Nelumbinis 2.7-4.5%
Poria Cocos 2.7-4.5%
Rhizoma Alismatis 2.7-4.5%
Cortex Moutan Radicis 2-4%
Fructus Cormi 2.7-4.5%
Radix Achyranthis 2.7-4.5%
Concha Ostrea 3-5%
Radix Asparagi 3-5%
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Radix Pueraria 2.7-4.5%
Radix Atractylodis 2.7-4.5%
Macrocephala
Herba Epimedi 2-4%
19.  The composition of claim 18, wherein the mixture of herbal ingredients comprises the

herbal ingredients in the proportions set forth in the following table:

Herbal Ingredient | Approximate Proportion
(percent by weight of total
composition)

Herba Scutellaria Barbata 10.7

Radix Sophora Subprostratae 10.7

Radix Anamarrhena 4.0

Semen Glycine Sojae 7.0

Radix Glycyrrhiza 3.0

Rhizoma Rhei 3.0

Fructus Tritici Levis 5.4

Radix Astragali 4.0

Radix Rehmania 4.0

Fructus Ligustr1 Lucidi 5.4

Semen Zyziphi Spinozae 3.6

Plumula Nelumbinis 3.6

Poria Cocos 3.6

Rhizoma Alismatis 3.6

Cortex Moutan Radicis 3

Fructus Corni 3.6

Radix Achyranthis 3.6

Concha Ostrea ) 4 ]

Radix Asparagi ) 4

Radix Pueraria J 3.6

' Radix Atractylodis 3.6 o
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| Macrocephala™
Herba Epimgai 3 )
20.  The composition of claim 18, wherein the mixture consists essentially of the herbal

ingredients in the approximate proportions set forth in the table.

21. A composition comprising a mixture of extracts of Herba Scutellaria Barbata, Radix
Sophora Subprostratae, Radix Anamarrhena, Semen Glycine Sojae, Radix Glycyrrhiza, Rhizoma
Rhet, Fructus Tritici Levis, Radix Astragali, Radix Rehmania, Fructus Ligustri Lucidi, Semen
Zyziphi Spinozae, Plumula Nelumbinis, Poria Cocos, Rhizoma Alismatis, Cortex Moutan
Radicis, Fructus Corni, Radix Achyranthis, Concha Ostrea, Radix Aspargi, Radix Pueraria,
Radix Atractylodis Macrocephala and Herba Epimedia.

22.  The composition of claim 21, wherein the extracts are combined in the proportions set

forth 1 the following table:

Herbal extract: Proportion of the mixture
of extracts

Herba Scutellaria Barbata 3.6-10.8%
Radix Sophora Subprostratae 2.8-8.6%
Radix Anamarrhena 5.8-17.4%
Semen Glycine Sojae 1.4-4.1%
Radix Glycyrrhiza 2.5-7.5%
Rhizoma Rhel 2.3-7.0%
Fructus Tritici Levis 1.8-5.4%
Radix Astragali 2.5-7.5%
Radix Rehmania 7.5-22.5%
Fructus Ligustri Lucidi 3.0-9.2%
Semen Zyziphi Spinozae 1.1-3.3%
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Plumula Nelumbinis 2-6%
Poria Cocos 0.1-0.5%
Rhizoma Alismatis 0.8-2.4%
Cortex Moutan Radicis 1.0-3.2%
Fructus Corni 1.5-5%
Radix Achyranthis 5-15%
Concha Ostrea 1-3%
Radix Asparagi 0.05-0.15%
Radix Pueraria 1.0-3.0%
Radix Atractylodis Macrocephala | 2.3-6.9%
Herba Epimedi 0.75-2.3%

23.  The composition of claim 22, wherein the extracts are combined in the approximate

proportions set forth in the following table:

Proportion of the mixture
Herbal extract:

of extracts

Herba Scutellaria Barbata 6-8%

Radix Sophora Subprostratae 5-6%

Radix Anamarrhena 11-12%

Semen Glycine Sojae 2-3%

Radix Glycyrrhiza 4.5-5.5%

Rhizoma Rhei | | 4-5%

Fructus Tritici Levis 3-4% -
Radix Astragali 4.5-5.5%
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| Radix Rehmania 14.5-15.5%

Fructus Ligus;ri Lucidi | ) 5.5-6.5%

Semen Zyziphi Spinozae 1.7-2.7%

Plumula Nelumbinis 3-5%

Poria Cocos O.EZ-O.4% ﬂ

Rhizoma Alismatis 1-2%

Cortex Moutan Radicis 1.5-2.5%

Fructus Corni 2.7-3.7%

Radix Achyranthis 9-11%

Concha Ostrea 1.5-2.5%

Radix Asparagi 0.05-0.15%

Radix Puerana 1-3%

Radix Atractylodis

Macrocephala %

Herba Epimed:i 1-2%

proportions set forth in the following table:

Herbal extract:

Proportion of the mixture

of extracts
Herba Scutellaria Barbata | 7.2%
Radix Sophora Subprostratae >.6%
Radjix Anamarrhena 11.6%
Semen Glycine Sojae 2.7% L
Radix Glycyrrhiza 5.1% T
Rhizoma Rhei1 4.7%
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| FructusTntlcl Levg 3.6%
Raciix Astra-gali 4.9%
Radix Rehmania L 14.9%
Fructus Ligustri Lucidi 6.1%
S emen Zyziphi Spinozae 2'.2%
Plumula Nelumbinis . 4.0%
Poria Cocos 0.3%
Rhizoma Alismatis 1.6%
Cortex Moutan Radicis 2.1%
Fructus Corni 3.3%
Radix Achyranthis 10.0%
Concha Ostrea 1.9%
Radix Asparagi 0.1%
Radix Pueraria 2.0%
Radix Atractylodis
Macrocephala 0%
Herba Epimedi 1.5%

25. A method of evaluating a drug candidate for use as a drug for treatment of menopause,

comprising;

determining the ability of the drug candidate to activate an ERa-linked ERE and an
ERB-linked ERE; and

comparing the ability of the drug candidate to activate the ERa linked ERE and the
ERQ linked ERE, whereby a drug candidate that activates ERB linked ERE to a greater
extent than ERG linked ERE is determined to be a likely to be a drug for treatment of

menopause.
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26.  The method of claim 25, further comprising evaluating the ability of the drug candidate
to stimulate proliferation of breast cancer cells; and selecting as a drug for treatment of
menopause a drug candidate that exhibits substantially no stimulation of breast cancer cell
proliferation.

27. The method of claim 26, wherein the drug for treatment of menopause exhibits less than
about 10% stimulation of breast cancer cell proliferation.

28. The method of claim 27, wherein the drug for treatment of menopause exhibits less than
about 5% stimulation of breast cancer cell proliferation.

29.  The method of claim 28, wherein the drug for treatment of menopause exhibits
substantially no stimulation of breast cancer cell proliferation as compared to a control.

30. A method of evaluating a drug candidate for use as a drug for treatment of menopause,

comprising:

obtaining 1mages of proteolytic degradation of ER in the presence of control,

estradiol (E;) and the drug candidate;
comparing the images obtained in (a); and
selecting as a drug for treatment of menopause a drug candidate which shows a

proteolytic cleavage pattern for ERQ that is different proteolytic cleavage pattern for both

control and E..
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