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1. Introduction

Pueraria mirifica Airy Shaw and Suvatabandhu is an indigenous The
tuberous roots contain at least 17 phytoestrogen compounds, mainly {soﬂavones
estrogenic activity of P. mirifica has been evaluated on various organ systems, in
reproductive organs [3-5] and breast cancer [6]. Based on its estrogenic activity,
has become a major focal point for modern research on postmenopausal symptoms
[7-10], including osteoporosis. .

Osteoporosis is a skeletal disorder characterized by a low bone mineral d
microarchitectural deterioration of bone tissue, which predisposes the indivic
increaséd risk of fractures of the hip, spine and other skeletal sites [1.1]. Bone fra«
lead to disability, as well as a decreased quality of life, and increased morbidity anc
[12]. It has been estimated that the annual number of worldwide cases of osteoporo
hip fractures will increase from 1.66 million to 6.25 million by the year 2050 [13].
26% of all hip fractures in 1990 occurred in Asia, and this rate could rise to 37% ar
the year 2025 and 2050, respectively [14]. The higher prevalence of osteoporosis ha
recently in the world, especially in countries where.the human life-span has been |
Thus, in women aged 40 — 44 years (a premenopausal age), the prevalence of ostec
only 0.9%, but this increases to over 30% and 87% at 70 and dver '79 yeat
respectively [15].

In women, estrogen deficiency has been recognized as a key factor for os
development. Estrogen plays an important role in maintaining bone mass in adult
exerting a tonic suppression of bone remodeling and maintaining the balance betw
formation and bone resorption. Thus, entering the menopause, which is accompani
sudden loss of estrogen, could result in a decrease of bone mineral density and bon

content [16]. Therefore, estrogen replacement therapy is proposed to prevent bor
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2. Materials and methods
2.1. Animals

‘Adult female Sprague-Dawley rats, aged 60 days and weighiri‘g 200 - 250 g, were
obtained from the National Laboratory Animal Center, Mahidol University, Nakhon Pathom,
Thailand. They were housed in stainless steel cages with sawdust bedding at five
animals/cage in a room with controlled lighting (lights on 0600 — 2000 h) and temperature (25
+ 1 °C) at the Primate Research Unit, Department of Biology, Faculty of Science,
Chulalongkorn University. The animals were fed with a standard rat chow diet (C. P. 082,
Lot No. 17, S.W.T. Co., Ltd, Thailand) for 3.5 months (when they were 5.5 months old). Two
weeks in advance and during the experimental period, rats were fed a soy-bean free rat diet
(C.P. 082/SBF, Lot No. 080101, S. W. T. Co., Ltd, Thailand) to minimize the phytoestrogen
content in the diet, as reported previously [25]. To minimize the increase in body weight
caused by ovariectomy, the food consumption of ovariectomized rats was adjusted weeklyb to
the level of sham-operated rat consumption. Water was supplied ad libitum. The experimental
protocol was approved by the Institutional Animal Care and Use Committee of Faculty of

Science, Chulalongkorn University (Protocol Review no. 0823003).

2.2. Experimental procedure

At 6 months of age, blood samples were collected from the rats by cardiac puncture
and this day was designed as Do. Seventy rats were divided into two main groups: sham
control (15 rats) and ovariectomy (55 rats). In the ovariectomy group (OVX group), rats were
bilaterally ovariectomized from a dorsal approach. In the sham control group, ovaries were
exteriorized but replaced intact. The rats were then kept for 90 days after the surgery to induce
bone loss [22,23], before being submitted to the study, and blood samples were consecutively

collected every 30 days, which were designed as Do, Deo and Dy, respectively.
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2.4. The extraction of P. mirifica and isoflavone analysis

The isoflavone content of P. mirifica was analyzed by a high perfoi
chromatography (HPLC) technique. Before being submitted for the isofla
analysis, the P. mirifica powder was first extracted. In the extraction step, S(
mirifica powder was mixed with 150 ml of 95% t;,thanol and incubated in an inci

at 250 rpm, 50 °C for 24 hours. The ethanol extract was filtered by filter papc

No.4) and the solution was kept at -20 °C. The precipitation was again extracted
of 95% ethanol in the same way as mentioned above. The solutions collected fi
extractions were pooled together and solvents were removed under a vacuum
evaporator. Then, the extraction was dried by incubated in the water bath at 60 °C
extract was stored at -20 °C until HPLC analysis.

To identify isoflavone contents, 3 mg of a dried extract was re-dissolved v
of absolute ethanol and diluted with 1.5 ml of solution A (100: 0.1% v/v of deioni:
phosphoﬁc acid). Then a 10-pul injection volume of extracted solution was analyz
isoflavones using a HPLC according to the previously described method [25] wil
modification. The HPLC system (Water 1525 binary HPLC pump, Waters 717
sampler, and Water 2487 UV absorbance Dual A detector (Waters,’Milford, Ut
performed in a 250 mm x 4.6 mm column (ODS, Japan) at 25 °C. The mobi;e phase
of solution A (100: 0.1% v/v of deionized water : phosphoric acid) and solution B (1
acetonitrile : phosphoric acid) with gradient elution, flow rate at 1 ml/min and «
wavelength was set at 255 nm. The isoflavone content in the sample was anal
comparing the retention time and quantifying the amount using standard curves of p
of the five isoflavone standards. Puerarin (>99 purity, LKT Laboratories, Inc., MN,
daidzin (>95 purity, Sigma-Aldrich, MO, USA), genistin (>95 purity, Sigma-Aldric

USA), daidzein (>98 purity, Sigrna-Aldﬁcﬁ, MO, USA) and genistein (>99% pur
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to a small size and then decalcified in EDTA-G soluti::)n (EDTA disodium salt 14.50 g, NaOH
1.25 g, glycerol 15 ml and distilled water 100 ml) for 4 weeks by changing the EDTA-G
solution every week. After four weeks, the decalcified bones were deh);drated through a series
of increasing ethanol concentrations to absolute ethanol and then cleared in xylene. After
embedded in paraffin, they were cut into 5 pm thick sections, and stained with hematoxylin
and eosin. The slides were analyzed under an Olympus light microscope and digitized with a
camera (Sony, DSC-S85).

The Digital Image Processing Software Image Pro (Plus Software Media Cybernatics,
Inc., USA) was used for quantitative bone histomorphometric measurements. The studied
region of préximal tibia metaphysis was trabecular bone between 2 and 4 mm distal to the
growth plate-epiphyseal junction. In each section, four non-overlapped windows of 1 x 1 mm
were determined, and five sections in each rat were randomly selected for the study. The
percent of trabecular bone area (%BA) was calculated by the trabecular bone area/total area x

100.

2.8. Statistical analysis

The data are expressed as the mean + 1 SEM. Differences in body weights, relativé
organ weights, %BA and serum alkaline phosphatase levels between each time point in each
group, and between each group in each time point, were analyzed by one way analysis of
variance (ANOVA) with post-hoc test by LSD test. In all cases significance was set at p <0.05.
As the body weights in all groups of rats significantly changed throughout the study period,

the relative organ weights (organ weight/body weight) were used.
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3.3. Bone histology and bone area

After OVX for 90 days, the trabecular bone area was dramaticai’ly reduced
bone marrow cavity was concomitantly increased (Figure 3). This confirms the sus
induction of bone loss by OVX in this study. The t;'abecular bone area in OVX ra
days was reduced further than that after 90 days, whilst in contrast trea}ment of th
with different doses of P. mirifica 6r with EE restored the trabecular- bone area.

VComparison between the éH and OVX groups after OVX for 90 and
revealed that the % trabecular bone area (%BA) in OVX groups were mai
significantly lower (65.40% and 72.72%, respectively) than those of the SH groups
1.34 vs. 7.88 = 0.99 for SH§0 and OVXyg (p < 0.001), and 17.71 £ 1.42 vs. 4.83
SH;s0 and OVX;g (p < 0.001), respectively, as shown in Figure 4. As the age of |
SH rats increased from 9 months (SHg group) to 12 months (SH;g group) old
showed é decrease in the %BA by 22.29% (p = 0.004), whilst that for the OVX rats
significant 38;7% decrease in the %BA (p = 0.01).

Treatment of the OVX rats with P. mirifica could prevent the progressive
of %BA from that of the OVXg group (%BA = 7.88 +£0.99 for the OVXgo group),
at the higher doses (%BA = 4.83 + 0.42, 6.73 + 0.92, 7.45 £+ 0.93 and 8.01 + 1.27
PM10, PM100 and PM1000, respectively), as shown in Figure 3, whilst the %l
PM1000 group was nearly the same as that of the EE group (%BA = 8.67 & 0.96). |
the %BA in the PM1000 and EE groups were significantly higher than the Pl
(p<0.05), by 65.80% and 79.50%, respectively, and slightly higher than that of tl
group, by 1.64%v and 10.90%, respgctively. Thus, feeding of PM1000 and EE t

seems to rescue the %BA. However, restoration of the %BA was not complete
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rats, where ovariectomy increased the body weight [23,25,31]. This was also the case in the

present study, where the body weights of rats were increased after OVX and dose-dependently
decreased after P. mirifica treatment, confirming that the raté were in an endogenous estrogen
deficiency stage after the OVX, and that P. mirifica could reverse the estrogenic activity, as
also observed in the EE group.

Since the body weights of rats were altered after P. mirifica imd EE treatmerit, the
weights of the organs are presented as the relative organ weights (organ weight/body weight).
The OVX showed a very mild effect on the relative weights of the metabolic organs. However,
the relative uterus weights were highly decreased after OVX treatment but recovered after the
administratioh of P. mirifica or EE, as has been reported previously [4,5,32].

Phytoestrogens exhibit estrogenic activity by binding at both estrogen receptors (ERs),
ERa and ERP, with a higher binding affinity [33] and expression of mRNA at ERp [34]. ERa

dominates in a few specific tissues, and is mainly involved in the reproductive sy'éti‘im,

whereas ERp is expressed in many tissues including the bone, especially the lumbar vertébra‘
and trabecular bone [34, 35] Intensive 1nvest1gat10n is currently underway to identify selectWe
estrogen receptor modulators (SERMs), which display the desirable estrogenic effects but lack
or have a greatly reduced level of undesirable side effects. Thus, phytoestrogens are
considered to be SERMs activity. There is a marked difference between phytoestrogen
dosages that protect against bone loss and those that induce uterine hypertrophy. Thus
treatment of the OVX mice with genistein at 0.5 - 0.7 mg/day could prevent trabecular bone
loss without inducing the hypertrophic effects on the uterus [36,37]. The OVX rats fed with
soy protein containing the isoflavone content (which include genistin, genistein, daidzin and
daidzein), at 1,462.0, 25.1, 590.0 and 11.3 mg/kg soy protein isolate, increased the bone
femoral density, but induced no significant effect on the uterine weight [38]. The OVX mice

fed with P. lobata, another phytoestrogen containing herb, showed an amelioration of bone

13
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prevent the bone loss (anti-osteoporosis effect), but they also restored the «

osteoporosis (anabolic effect) in female rats, as seen by the fact that the %BAs i
and EE groups were higher than the OVXyy group by 1.64% and 10.9%, re:
although it was not significant. This was also reported in seven-month old rats w
induced to osteoporosis by ovariectomy and kept for 80 days (OVXso) with ¢
subsequent treatment with 20 — 80 mg/kg BW of soybean isoﬂavgne for 84 .

Although the BMD and bone area at D;¢s were not significantly different from th

‘OVXgo rats, the numerical values tended to be higher, especially for the trabecular 1

[46].

Alkaline phosphatase has been clinically available for several years as a r
bone metabolism. Serum alkaline phosphatase consists of several dimeric isof
originate from various tissues, such as the liver, bone, intestine, spleen, kidney and
In adults with a normal liver function, approximately 50% of the total alkaline pt
activity arises from the liver and 50% arises from the bone. Thus, we assume that th
in the serum alkaline phosphatase levels in the present study are due to the chan;
bone isoform, because P. mirifica had no effect on the liver weights, although of ¢
awaits formal confirmation. In agreement with the previous published reports indic
ovariectomy increased serum alkaline phosphatase levels [32,47,48], our OVX rats s
increase in serum alkaline phosphatase levels starting from D3, whereas the levels w
in 'the SH rats throughout the study period. Serum alkaline phosphatase is an indire
of bone formation, osteoblast cell proliferation, differentiation and synthesis of coll:
It suggests then that the OVX rats have increased bone formation. Concomitantl;
hydroxyproline and serum tartrate-resistant acid phosphatase activity, which are 1
bone resorption markers, were also elevated in OVX rats [38,50]. Thus, bone form

bone resorption were greater in the OVX rats. Controversial results of the effect of
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hormone [54]. However, parathyroid hormone has uﬁdesirable side effects, including nausea,
vomiting, headache, leg cramps and dizziness, and, most importantly, it is very expensive.
Thus, parathyroid hormone treatment is reserved for patients with sevé:re osteoporosis who are
unable to take other medications or for whom other medications are not effective [54].
Regardi}ng the results presented here, P. mirifica might be a candidate of choice, because P.
mirifica also confers beneficial effects in terms of the reduction of tumorigenesis and tumor

growth [6]. Thus, the use of P. mirifica could promise major advances to bone health in

" postmenopausal women.
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100 and 1000 mg/kg BW/day (OVX, PMI10, PMIOO and PM1000, respectively) for 90
days (B). Except for the SH and OVX groups, the data are expressed as only the mean
(derived from 10 replicates) because the SE values overlapped mai(ing the plot unclear. *

and ** = p < 0.05 and 0.01, respectively, compared to the SH group.
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Phytoestrogen from a Thai herb promise major advances to yyomen health

Suchinda Malaivijitnond
Primate Research Unit, Department of Biology, Faculty of Science, Chulalongkomn University,
Bangkok, Thailand E-mail: Suchinda.M@chula.ac.th

Osteoporosis, breast cancer and reproductrve function abnormalities are the
ma_]or health problems and the big concerns for women in the world. The main factors
causing those symptoms are the disorder or the deficiency of sex steroid hormone,
estrogens. Therefore, many synthetic estroggns (analogue, agonist or aantagonist of
estrogens) are being sought tu cure the symptoms. By-using those synthetic estrogens,
however, it is not only because it has a high cost but because it also has undesirable side
effects, it therefore does not appropnate to use by Thai women. Puweraria mirifica (PM)
is an endemic Thai herb which commonly found throughout Thailand, especially in the
North. It contained at least 17 phytoestrogens, mainly isoflavones. The first identified
phytoestrogen was miroestrol in the year 1960. Phytoestrogens found in PM are
structugally and functionally similar to 17B-estradiol, but it binds mainly to the estrogen =
receptor beta (ERB). PM’s roots have been used in Thai traditional medicine to.
rejuvenate and remedy the postmenopausal. symptoms for more than 60 years; ordinary ‘s
dose of PM consumed in native Thai people is 200 mg/day (or 4 mg/kg). Thus, the PM
should be comsidered for an alternative choice of estrogen replacement therapy in
women. - We here assessed estrogenic activities of PM on stimulating reproductive
organs, preventing and curing osteoporosis and suppressing breast cancers in mice, rats,
monkeys and humans. PM induced increase of uterus weights and vagmal cornification,
supptmscd serum L:H and FSH levels and decreased body weight gain in ovariectomized
mice and rats. In adult female monkeys PM increased the length of menstrual cycles or
induced cessation :of menstruation via suppression of folhculogenesxs and ovulatlon.
Changes of LH, FSH, E; and P, levels were congruent with changes in menstrual cycle
lengths. In aged female monkeys, serum FSH, LH and E; levels were dose-dependently
decreased after PM treatment and showed a. reboundod increase after the cessation. In
perimenopausal women, the PM intake could alleviate the climacteric symptoms, such
as hot flushes, ﬁfustmtxon, sleep disorder, -skin dryness, high blood. cholesterol,
ohgomenorrhca and amenorrhea. PM dose-dependcntly reduced the tumoriogensis and
tumor growth in'NMU-induced rats. Feedings of PM in female rats significantly
prevented bone loss.induced by ovariectomy and could slow the progress of the occurred
osteoporosns Based on these results, the use of PM should promise. major advances to
women’s health. It can be used as a contraceptive drug in premenopausal women and as
an estrogen replacement therapy for osteoporosis and alleviation of climacteric
symptoms in postmenopausal women, with a great benefit on no undesirable side effect
on breast cancer stimulation.

Abstract of the 14 Biologjcal &cicaces Graduale Congress
10* -12* Deceaber, 2009, Chulalongkors Universily. Bangkok. Thailand

3.1. AnennsTuiBay (Keynote speaker)
-Malaivijitnond S. 2009. Phytoestrogens from a Thai herb promise major advances to women’s health.
Biological Science Graduate Congress. 10-12 December 2009. Faculty of Science, Chulalongkorn.

University, Bangkok, Thailand.



EFFECT OF DIETARY PHYTOESTROGENS ON RODEN]
MONKEY AND HUMAN PHYSIOLOGY

Suchinda Malazvuzmond Nontakorn Urasopon Sonmirudee Harnmanoy
Ubon Chimsakul', Sukanya Jar oenporn Wichai Cherdshewasarr’
Gen Watanabé’, , Kazuyoshi T aya’®

'Primate Research Unit, Chulalongkom University, Bangkok, Thailanc
Faculty of Agriculture, Ubon Rajathanee University, Thailand -
*Tokyo University of Agriculture and Technology, Tokyo, Japan
E-mail: suchinda.m@chula.ac.th

Osteoporosis, breast cancer and reproductive functmn abnormalmes a
major health problems and the big concerns for women in the world: The
factors causing those symptoms are the disorder or the deficiency of ,ex's1
hormone, estrogens. By using the synthetic estrogens, however, it is niot
because it has a high cost but because it also has undesirable side ef
Pueraria mirifica (PM) is-an endemic Thai herb which commoniy
throughout Thailand. It contained at least 17 phytoestrogens. Phytoestr
found in PM are structurally and functionally similar to 17B-estradiol, -
binds mainly to the estrogen receptor-B. PM’s roots have been used in
traditional medicine to rejuvenate and remedy the postmenopausal sym
for more than 60 year. Thus, we here assessed estrogenic activities of’]
stimulating reproductive organs, preventing and curing osteoporos;
suppressing breast cancers in mice, rats, monkeys and humans. PM i
increase of uterus weights and vaginal cornification, increased the I “.
reproductive cycles via suppression of folliculogenesis and ovulation if:
rats and monkeys. In perimenopausal women, the PM iutake could alleyia
climacteric symptoms, such as hot flushes, frustration, sleep disorder,
dryness, high blood cholesterol, oligomenorrhea and amenorrhea, &
dependently reduced the tumoriogensis and tumor growth in NMU-ifi c%\
Feedings of PM in female rats significantly prevented bone loss {f; ey
gonadectomy. Additionally, high dose of PM treatment also exhibite
therapeutic effect on bone loss in female rats. Based on these results, ‘the
PM should prormse major advances to women’s health. It can be uSed

. contraceptive drug in premenopausal women and as an estrogen replace

therapy for osteoporosis and alleviation of climacteric symptoms in menog

. women, with a great benefit on no undesirable side effect on breast ¢
 stimulation.

Key Words: Pueraria mirifica, phytoestrogens, osteoporosis, breast-carice
monkeys
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Preventive and therapeutic effects of Pueraria mirifica herb-containing
phytoestrogens on bone loss

S. Malaivijitnond’, N. Urasopon?, S. Hammanop', U. Chimsakul', W. Tiyasatkulkovit'
and S. Jaroenporn'

Primate Research Unit, Faculty of Science, Chulalongkorn University, Bangkok,
"’Department of Anlmal Science, Faculty of Agriculture, Ubon Rajathanee University,
* . Thailand.

suchinda.m@chula.ac.th

Osteoporosis is a major publi¢ health problem in aging population. Though estroge‘ o
is effective in reducing bone loss, it associates with a high risk of breast :
endometriurh cancers. The alternative drugs for bone loss therapy with: ]
undesirable side effects need to be sought. The present study determined prev_; 1
and therapeutic effects of Pueraria mirifica Thai herb, which contains a high amOU;
of phytoestrogens, on bone loss in fully mature female and male rats. For the
preventive effect study, 6 months old female and male rats were gonadectomized
and subsequently fed with suspensions of P. mirifica at the concentraticn of.0, 10,
100 or 1000 mg/kg BW/day (PM-0, PM-10, PM-100 and PM-1000, respecztive'ly)-;or
0.1 mg/kg BW/day of 17a-ethinylestradiol (EE) for 3 months. For the therapeuﬂc
effect study, rats were gonadectomized and kept for 3 months, for bone loss
induction, and then were fed with the suspensxons as described above for 3 months
Changes of bone mineral density, bone mineral content, bone histomorphometry,
serum bone markers, and sex organ weights were determined. Bone loss was
significantly induced by gonadectomy and it was dose-dependently prevented by P.
mirifica treatment for 3 months in female as well as in male rats. At PM-100 and PM-
1000, bone loss was completely prevented, as expected, comparable to those in the
EE group. Surprisingly, PM-1000 also exhibited the therapeutic effect on bone loss in
both sexes of rats as in the EE group: Though weights of seminal vesicle and ventral.
prostrate gland in orchidectomized rats were not altered by P. mirifica, the uterus
weights were dose-dependently increased in ovariectomized rats. The results
suggest that P. mirifica may be applicable for prevention and therapeutics on
oste_oporosis in -andropausal men and menopausal women; however, an undesirable
side effect on stimulating female reproductive organs should be concerned.

4a. u'uauauﬂmuuumhmﬂm
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The therapeutic effects of White Kwao Krua Pueraria mirifica Airy
Suvatabandhu on ovariectomy — induced osteoporotic rat

S. Hanmanop' and S. Malaivijitnond?

'Physiology M.Sc. Program, Graduated School, 2Primate Research Unit,
of Biology, Faculty of SCIence Chulalongkorn Umversnty Bangkok 10330
Hanmanop@hotmail.com

Pueraria mirifica Airy Shaw & Suvatabundhu (PM) is a Thai indigenot
tuberous roots contain several isoflavonoid compounds which could pr
loss in gonadectomized rats. In the present study, the therapeutic effect
bone loss in osteoporotic rats have been investigated. Six months old
were ovariectomized (OVX) or sham operated (SH) on day 0 and were

days to induce bone loss. On day 90, five rats in each group (OVXg
groups) were randomly selected, euthanized and left tibia were cc
histomorphometry study and kept as a base-line value. The remainir
(SH1g0) were gavaged daily with distilled water for 90 days. The OVX wer
divided into five groups, PM0O, PM10, PM100, PM1000 and EE groups \
gavaged daily with 0, 10, 100 and 1,000 mg/ kg BW/ day of PM and 0.1 n
day of 17-a ethinylestradiol, respectively, for 90 days, and were sacrific
180. The left tibia was removed for bone histomorphémetry study. Ninety
ovariectomy the trabecular bone area in OVXgo group was lower than the ¢
by 65.42%, indicating that bone loss was successfully induced by ovarieci
90 days of PM or EE treatment, the trabecular bone area in PM1000 and

was significantly higher than the PMO. group by 65.80% and 79.46% (p<(
rather higher than that of OVXge group by 1.64% .and 10.91%. Hov
increase in trabecular bone area in PM1000 and EE groups was still lower
SHigo group by -54.77% and -51.04%. These results indicate that PM co

could significantly prevent bone loss and tend to reverse the established bc
osteoporotic rats.

3a, ﬁﬂmuanmwuuummmas
-Hanmanop S, Malaivijitnond S. 2010. The therapeutnc effects of white Kwao Krua Pueraria mii
Shaw & Suvatabanhdu on ovariectomy-induced osteoporotic rats. The 6" Intercongress

of the Asia and Oceania Society for Comparative Endocrinology (AOSCE), Palmerston N
Zealand, January 19-22, 2010. pp. 86.
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Reproductive Endocnne Research on
Pueraria Mirifica Herb and Its Estrogenic
Efficacy

5¢l.a%. a0 aEIasuun

Reproductive function abnormalities are the major health problems
and the big éoncerns for women in the world. The main factors causing

those symptoms are the disorder or the deficiency of sex steroid hormone,

estrogens. Therefore, many synthetic estrogens (analogue, agonist or
tagonist of estrogens) are being sought to cure the symptoms. 2
those synthetic estrogens, however, it is not only because it has a ‘
but because it also has undesirable side effects, it therefare does ndt )
priate to use by Thai wamen. Thus Pueraria mirifica herb, knowanhﬁi
white Kwao Krua, containing at least 17 phytoestrogens (Cherdshewasart et
al., 2007a; Urasopon et al,, 2008a) should be considered as an altemative
choice of estrogen replacement therapy in women. Phytoestrogens found in
P. mirifica are structurally and functionally similar to 17B-estradicl, but it
binds mainly to the estrogen receptor beta (ERO (Ku_iper et &l.,, 1997; 1998).
P. mirifica’s roots have been used in Thai traditional medicine to rejuvenate
‘ and remedy the postmencpausal symptoms for more thian 60 years; ordinary
’ ' dose of P. mirifica consumed in native Thai people is 200 mg/day (or 4 mg/
kg) (Muangman and Cherdshewasart, 2001). We here assessed estrogenic
act'rviﬁss of P. mirifica on reproductive organs and fertility in both sexes of
mice and rats and in female monkeys. »

A madwausranvlunsdszgadonsiudssmea
4. ANy (nvited speaker)
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The isoflavone contents in P. ‘mirifica tuberous 100ts vary widely b
tween locations (Cherdshewasart et al., 2007b), between seasor
(Cherdshewasart and Sriwatcharakul, 2007), and even between roots of tt
same plant (Urasopon et al., 2008a). The estrogeni¢ activity of wild P. mirifica
tuberous roots collected from 28 out of 76 provinces of Thailand was teste
by MCF-7 proliferation assay (Cherdshewasart et al., 2008), vaginal cornific
‘tion assay (Cherdshewasart et al., 2007b) and uterotropic assay (Malaivijitnon
et al., 2006). The tuberous root of P. mirifica collected from Chiang M:

.province which had an optimal tuber size and growth rate ‘and showing
high estrogenic activity was chosen for the study, and hereafter name
P. mirifica cultivar Wichai-Ill. A voucher specimen of P. mirifica (No. BCI

" 114065) is dep;osited at the herbarium of the Department of Botany, Faculty ¢
Science, Chulalongkorn University (Cherdshewasart et al., 2007b).

An oral administration of 1,000 mg/kg BW/day of P. mirifica s
sion decreased the serum luteinizing hormone (LH) levels:

greater than those of male rats. P. mirfica induced increase in uterus weight:
. and vaginal proliferation, and decreased body weight gain in gvariectomizec
rats. In adult female monkeys, P. mirifica increased the length of menstrua
cycles or induced cessation of menstruation via suppression of folliculogenesis
and’ ovulation (Trisomboon et al., 2004; 2006; 2007a). Changes of LH, FSH
estradiol (E2) and progesterone (P4) levels were congruent with changes ir
menstrual cycle lengthis’ (Trisomboon et al, 2004; 2005; 2007a). In.aged
female mankeys, serum FSH, LH and E2 levels were dose-dependently de-
'cmeased after P. mirifica treatment and showed a.rebounded increase after
the cessation (Trisomboon etal, 2006a; 2007b) Moreover, P. mirifica could
. exhibit the estmgemc effect on sex skm of aged female monkeys (Tnsomboon
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et al., 2006b). An oral administration of 100 mg/kg BW/day of P. mirifica for
- 8 weeks decreased the mating efficiency in female mice (Jaroenporn et al,
:2007), though it did not affect fertility in male mice (Jaroenpom et al., 2006).
'F_Based- on these results, the use of P. mirifica should promise major advances
f;o incur a reproductive function in women. It might be used as a contracep-
tive drug in premenopausal women and as an esttogen replacement therapy,
viz. for alleviation of climacteric symptoms, in postmenopausal women. Re-
garding to the recent Iécults showing that P. mirifica dose-dependently re-
duced the tumoriogenesis and tumor growth in NMU or DMBA-induced rats
(Chedshewasart et al., 2007c; Wannaprasert et al, 2007), use of P. mirifica to
incur a reproductive function in women should have a great benefit on no
. undesirable side effect on breast cancer stimulation. As we also discovered
that P. mirifica could prevent bone loss induced by gonadectomy in female
and male rats (Urasopon et al., 2007; 2008b) and could slow the progre ¢
. the occurred osteoporosis (Malaivijitnand et al., 2010), P. mirifica sha)
be one of the alternative choices far osteoporosis treatment; in hu
' Key words: Pueraria mirifica, phytoestrogens, reproductiois,
ts, monkeys
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