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Abstract

Polycystic ovary syndrome (PCOS)is the commonest cause (70%) of an ovulatory infertility. The primary
abnormality seems to be an excess of androgen production within the ovary that leads to the recruitment of large
numbers of small preovulatory follicles, which fail to respond to normal concentrations of follicle stimulating
hormone. In recent time’s siddha system of traditional medicine gaining much attention for management of PCOS.
Further there is some evidence of positive effects in women with PCOS for towards herbal medicines. It was noted
from the siddha literatures that several siddha formulation has potential of preventing the progression of PCOS one
such novel drug is Kalingathi Ennai (KE). The main aim of the present study is to evaluate the ovulation induction
potential of the formulation KE in hormone induced PCOS in female rats. In the present study PCOS was induced in
wistar rats by injecting estradiol and progesterone. Result of the investigation has cleared suggested that trestment
with KE at the dose of 100 and 200 mg/kg has significantly increased the level of reproductive hormones such as
luteinizing hormone (LH) and follicle stimulating hormone (FSH). Further it was also noted that the level of estrodia
and progesterone has shown marked decrease in treatment group when compare to that of the hormone alone induced
group. Similar results were observed in rates treated with standard drug clomiphene at the dose of 10mg/kg. It was
concluded from the data’s of the present study the ovulation induction potential of the siddha formulation KE may be
due to some of the bioactive components present in it. Further investigation at clinical level need to be carried out to
justify the present pre-clinical data before exploring the KE for the treatment of PCOS.
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Int. J. Curr. Res. Med. Sci. (2018). 4(9): 1-9

1. Introduction

PCOS disorders of anovulation account for about
30% of infertility and often present with irregular
periods (oligomenorrhoea) or an absence of
periods (amenorrhoea). Many of the treatments
are simple and effective, so couples may need
only limited contact with doctors. This makes it
easier for a couple to maintain a private loving
relationship than in the stressful, more
technological environment of assisted conception.
However, not al causes of anovulation are
amenable to treatment by ovulation induction.
Anovulation can sometimes be treated with
medical or surgica induction, but it is the cause
of the anovulation that will determine whether
ovulation induction is possible.
Hyperprolactinemiais usually caused by a
pituitary microadenoma. This leads to a reduction
in the production of pituitary FSH and LH.
Although the commonest presentation is
secondary amenorrhoea, some women may
present with galactorrhoea| 1].

PCOS is recognized as the most common
endocrinopathy of women. Increased androgen
synthesis, disrupted folliculogenesis, and insulin
resistance lie at the patho-physiological core of
PCOS. Current therapy for such a syndromeis use
of insulin sensitizers. Large randomized clinical
trials of metformin as the insulin-sensitizing drug,
however, suggested that it produces many side
effects after prolonged usage [2].

Pharmaceutical  treatment  for  menstrual
irregularity includes the oral contraceptive pill
(OCP) and ovulation induction with clomiphene
citrate (clomiphene) [3,4] depending on fertility
needs. Women with PCOS are however likely to
exhibit contraindications for the OCP [5] and
whilst induction of ovulation with clomiphene has
demonstrated success, pregnancy rates remain
inexplicably low [6]. Up to thirty 30% of women,
particularly overweight women with PCOS, fail to
respond to clomiphene therapy [7,9].
Management for hyperandrogenism includes anti-
androgens and hypoglycaemic pharmaceuticals
such as metformin [9]. Metfomin has
demonstrated effectiveness for improving insulin

sensitivity and hyperandrogenism, however use of
metformin is associated with the high incidence of
adverse effects including nausea, vomiting and
gastro-intestinal disturbances.

Herbal medicines are complex interventions with
the potential for synergistic and antagonistic
interactions between compounds [10]. Effects
within the body may also exhibit complexity by
simultaneous interactions with various body
systems, both biochemically and by altering organ
function [11].Traditional systems of medicine
often contain information on treatments which
have been used for centuries. These can be
sources of new drug discoveries [12]. One of the
difficulties in this area is that the paradigm of
medicine was different and so the terminology
used in ancient manuscripts is different from what
we understand today. Ancient practitioners often
had a holistic approach towards the human body
as regards health and sickness. But if the
medicines used by ancient healers were effective,
it should be explicable by arational mechanism of
action as well. Siddha system of traditional
medicine has several holistic approaches for the
clinical management of PCOS in women’s since
several years. The main aim of the present study
is to evaluate the ovulation induction potential of
the formulation KE in hormone induced PCOS in
femalerats.

2. Materialsand Methods

2.1. Source of raw drugs

The Required raw materials were procured from a
well reputed indigenous drug shop from, Chennai,
Tamil Nadu, India .All raw drugs were
authenticated by respective authorities before
utilizing the same for the preparing the
formulation.

2.2. Ingredients

The siddha formulation Kalingathi Ennai
comprises of the following ingredients

Varithumatikaisaru (Citrulluscol cocynthis)
Vengayasaru (Allium cepa)
X Elumitchampalasaru (Citrus limon)
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X Chitramanakkuennai (Castor oil)

<> Injirasam (Zingiber officinale)

X Seeragam (Cuminum cyminum)

<> Dhaniya (Coriandrum sativum)

X Sathakuppai (Anethum graveolens)
<> Lavangam (Syzygium aromaticum)
X Lavangapattai (Cinnamom umverum)
X Manjal (Curcuma longa)

Elam (Elettaria cardamomum)

S

2.3. Formulation of Trial drug KalingathiEnnai
[13]

The above mentioned juices and oil are mixed
together in a mud pot and boiled. During boiling
the above given purified herbal ingredients are
made into powder form and mixed together.
Finally, oil prepared in the way as mentioned in
the literature is safely kept.

2.4. Animal

Healthy adult Wistar albino rats were used for the
study. The animals were housed in poly
propylene cages and were kept in well ventilated
with 100% fresh air. A 12 light / dark cycle were
maintained .Room temperature was maintained
between 22 + 2° Cand relative humidity 50-65%.
They were provided with food (Sa feeds,
Bangalore, India) and water ad libitum. All the
animals were acclimatized to the laboratory for 7
days prior to the stat of the study. The
experimental protocol was approved by The
Institutional  Anima  Ethics Committee of
C.L.BaidMetha College of Pharmacy, Chennai,
Tamil Nadu, India XLV I11/02/CLBMCP/2016.

2.5. Synchronization of animals reproductive
cycle[14,15]

Before starting drug treatment, the reproductive
cycles of the rats were synchronized by the
following method. 100ug estradiol dissolved in 2
ml olive oil was injected subcutaneously. All rats
after a 24 hr period, received intramuscular
injections of 50 pg progesterone dissolved in
olive oil. After few hours, vaginal smears were
obtained by vaginal lavage to monitor ovulation
and oestrous cycle. Vagina smears were prepared
by washing vaginal opening with 0.9% w/v of

sodium chloride with a glass dropper and placed
in a clean glass dlide and viewed under light
microscope at 40X magnification. Examination of
vagina smears showed that all the animals were
in the oestrous stage.

2.6. Grouping and Experimental design

> Group I Norma Control animals 1mi/kg
of CMC solution.

> Group Il rats were administered
Kalingathi ennail00mg/kg for 10days,

> Group Il rats were administered
Kalingathiennai200mg/kg for 10 days

> Group IV received Clomiphene 10mg/kg
and served as standard.

All the drugs were given orally. After that 2ml of
blood was collected by retro orbital puncture.
Blood samples were centrifuged for 15 minutes at
4000 rpm and the separated serum samples were
frozen at -20°C and kept for later estimation of
LH, FSH and Estradiol by ELISA method.

2.7.Biochemical assay [16]

The method employed was Microwell Enzyme
Linked Immunosorbent Assay (ELISA) using
anaytical grade reagents.

2.7.1.Estimation of serum luteinizing hormone
(LH)

The method employed was Microwell
immunoassay (ELISA) using anaytical grade
reagents. 0.050ml of the serum was pipetted into
the assigned wells. 0.00lml of LH-Enzyme
reagent was added to all the wells. The microplate
was swirled for 20-30 seconds and covered, this
mixture was allowed to incubate for 60 minutes at
room temperature. After which, the contents were
discarded by decantation. 350ul of wash buffer
was added and decanted for 3 times. 100ul of
working substrate solution was added to al the
wells and was allowed to incubate for fifteen
minutes. 50pl of stop solution was added to all the
wells and gently mixed for 20 seconds. The
optical density was read at 450nm in a microplate
reader within 30mins. The mean absorbance
values for each set of standards, controls, and test
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samples were calculated and a standard curve was
constructed by plotting a mean absorbance
obtained from each of the reference standard
against its concentration from the standard curve.

2.7.2.Estimation of serum follicle stimulating
hormone (FSH)

The method employed was Microwell
immunoassay (ELISA) using anaytical grade
reagents. 0.050ml of the serum was pipetted into
the assigned wells. 0.001lml of FSH-Enzyme
reagent was added to all the wells. The microplate
was swirled for 20-30 seconds and covered, this
mixture was alowed to incubate for 60 minutes at
room temperature. After which, the contents were
discarded by decantation. 350ul of wash buffer
was added and decanted for 3 times. 100ul of
working substrate solution was added to all the
wells and was alowed to incubate for fifteen
minutes. 50ul of stop solution was added to all the
wells and gently mixed for 20 seconds. The
optical density was read at 450nm in a microplate
reader within 30mins.The mean absorbance
values for each set of standards, controls, and test
samples were calculated and a standard curve was
constructed by plotting a mean absorbance
obtained from each of the reference standard
against its concentration from the standard curve

2.7.3.Determination of serum progesterone
levels

The method employed was Microwell
immunoassay (ELISA) using anaytical grade
reagents. 0.025ml of the serum was pipetted into
the assigned wells. 0.050ml of progesterone
Enzyme reagent was added to all the wells. The
microplate was swirled for 20 seconds to mix,
0.050ml progesterone biotin reagent was added to
al the wells, the mixture was swirled for 20
seconds to mix and covered, this mixture was
allowed to incubate for 60 minutes at room
temperature. After which, the contents were
discarded by decantation. 350ul of wash buffer
was added and decanted for 3 times. 100ul of
working substrate solution was added to all the
wells and was alowed to incubate for twenty
minutes. 50ul of stop solution was added to all the
wells and gently mixed for 20 seconds.

The optical density was read at 450nm in a
microplate reader within 30mins. The mean
absorbance values for each set of standards,
controls, and test samples were calculated and a
standard curve was constructed by plotting a
mean absorbance obtained from each of the
reference standard against its concentration from
the standard curve.

2.7.4.Determination of serum Estradiol levels

The method employed was Microwell
immunoassay (ELISA) using anaytical grade
reagents. 0.025ml of the serum reference was
pipetted into the assigned wells. 0.050ml of
Estradiol Biotin reagent was added to all the
wells. The microplate was swirled for 20 seconds
to mix, the mixture was incubated at room
temperature for 30mins,0.050ml Estradiol enzyme
reagent was added to all the wells , the mixture
was swirled for 20 seconds to mix and covered,
this mixture was alowed to incubate for 90
minutes at room temperature. After which, the
contents were discarded by decantation. 350ul of
wash buffer was added and decanted for 3 times.
100u! of working substrate solution was added to
al the wells and was alowed to incubate for
twenty minutes. 50pl of stop solution was added
to al the wells and gently mixed for 20 seconds.
The optical density was read at 450nm in a
microplate reader within 30mins. The mean
absorbance values for each set of standards,
controls, and test samples were calculated and a
standard curve was constructed by plotting a
mean absorbance obtained from each of the
reference standard against its concentration from
the standard curve.

3. Results

3.1. Effect of Kalingathi Ennai on Serum
concentration of reproductive hormones

Results analysis of the present study has revealed
an evidence based data’s on serum hormone
concentration of the experimental animals. PCOS
induced rats has shown an €elevated level of
estradiol and progesterone .Further depletion in
the concentration of LH and FSH were observed
in these rats. Treatment with KE at the dose of
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100 and 200 mg/kg has significantly increased the
level of reproductive hormones such as
luteinizing hormone (LH) and follicle stimulating
hormone (FSH). Further it was also noted that the
level of estrodial and progesterone has shown

marked decrease in treatment group when
compare to that of the hormone aone induced
group. Similar results were observed in rates
treated with standard drug clomiphene at the dose
of 10mg/kg. Asshown in table 1.

FSH Estrodiol Progesterone
S. No Grou Treatment and dose LH (1U/ml
P UMb qumy  (pgmi) (pg/ml)
1. Normal 2ml/kg 2% CMC 0.28+0.12 0.33+0.24 54.10+3.5 9.03t1.65
2. Low dose KGE 100 mg /kg 0.36+0.09 0.46+0.20 38.32+2.6 6.6+1.14
3. High dose KGE 200 mg /kg 0.43+0.14 0.55+0.16 32.68+2.1 6.4+0.46
4, Standard Clomiphene 10mg/kg 0.56+0.27 0.63+0.21 27.17+1.8 5.9+0.86
- i)
0.2
o - g

Table 1. Effect of Kalingathi Ennai on Serum concentration of reproductive hormones

Hormmones

Figure 1. Representation of Serum concentration of LH and FSH level on Kalingathi Ennai and
standard drug treated rats

80 -

60 -

20 4

Figure 2. Representation of Serum concentration of estradiol and progesterone level on Kalingathi
Ennai and standard drug treated rats
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4. Discussion

Polycystic ovary syndrome (PCOS) is the most
common female reproductive endocrine disorder
[17] estimated to affect up to one in five women
[18]. PCOS has broad health implications
including adverse metabolic (obesity, type two
diabetes, cardio vascular disease), reproductive
(infertility, miscarriage, pregnancy and neonatal
complications) [19,20], and psychological
(anxiety, depression and stress) [21,22] risks. The
pathogenesis is underpinned by insulin resistance
[23] which affects up to 75% of lean women and
up to 95% of obese women (compared to 62% in
BMI matched non-POCS controls) [24].
Prevention and reduction of being overweight
with lifestyle interventions is first-line evidence-
based treatment [25], however the strength of
evidence for lifestyleis limited by high attrition in
randomised controlled trials (RCTs) [26,27] and,
as in the general population, engagement and
adherence to lifestyle intervention is impacted by
psychosocial and physical barriers in women with
established obesity [28]. Additional treatments for
PCOS symptoms include pharmaceutical agents
[29] (contraceptive  pills  (OCP)  and
hypoglycaemics), but contraindications for the
OCP are common in overweight women [30] and
hypoglycaemic agents are associated with
significant rates of unpleasant side effects,
potentially worsening women’s quality of life.
Women with PCOS have been shown to seek out
aternative [31] and adjunct treatments including
complementary medicines (CM) to improve their
hedlth, fertility and wellbeing [32].

PCOS has many clinical manifestations, including
oligomenorrhea and hyper-androgenism, leading
to metabolic dysfunction [33]. In the present
study, we investigated the biochemical and
clinical characters of PCOS in a rat model. In
PCOS, excess production of androgens interferes
with the process of follicular maturation and
selection of dominant follicles during ova
formation. It also promotes early stages of
follicular growth in primate ovary leading to the
syndrome’s insulin resistance and fat distribution.
In our study, PCO rats demonstrated the
formation of empty cysts filled with follicular
fluid similar to reported ovarian histology. In al

these ways, the rat model behaves similarly to the
human system indicating that it adequately
mimics the human PC ovary.

Complementary medicine (CM) use by women
has increased during the past ten years with rates
of use ranging between 26% and 91% [34-38].
One of the popular types of CM is herbal
medicine [39]. Herbal medicines are known to
contain pharmacologically active constituents
with  physiologica  effects on female
endocrinology and have been positively
associated with reduced incidences of breast
cancer, osteoporosis and cardiovascular disease
[40-45].

PCOS is a life-long condition and although the
exact cause is yet to be identified, it is believed to
have epigenetic origins, influenced by the uterine
environment and behaviourafactors. Being
overweight exacerbates al aspects of PCOS due
to underlying metabolic disturbances [46]. Signs
and symptoms are mediated by hormonal disorder
including elevated androgens and fasting insulin,
and abnormal relative ratio of the gonadotropins
luteinising hormone (LH) and follicle stimulating
hormone (FSH) . Endocrine imbalances occur
within the framework of disordered ovarian
folliculogenesis, chronic anovulation, clinical
signs of hyperandrogenism and metabolic
syndrome [47]. Results analysis of the present
study has revealed an evidence based data’s on
serum hormone concentration of the experimental
animals. PCOS induced rats has shown an
elevated level of estradiol and progesterone.
Further depletion in the concentration of LH and
FSH were observed in these rats. Treatment with
KE a the dose of 100 and 200 mg/kg has
significantly increased the level of reproductive
hormones such as luteinizing hormone (LH) and
follicle stimulating hormone (FSH). Further it was
aso noted that the level of estrodial and
progesterone has shown marked decrease in
treatment group when compare to that of the
hormone aone induced group. Similar results
were observed in rates treated with standard drug
clomiphene at the dose of 10mg/kg. Results of
this current investigation contribute to the
evidence for siddha system of ancient traditional
medicine for PCOS. Traditional siddha herbal
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formulations are another form of ingestible
complementary medicine of interest to women
with PCOS.

5. Conclusion

Polycystic ovary syndrome (PCOS) is a complex,
common reproductive and endocrine disorder
affecting up to 17.8% of reproductive aged
women. Medical management places strong
emphasis on a multidisciplinary approach as
pharmaceutical treatments appear to be only
moderately effective in treating individual
symptoms. Conventional pharmaceutical
management is limited by the prevalence. Herbal
remedies from siddha origin has potential of
aleviating the symptoms in PCOS since several
years. Results of the present study also justifies
the same which was evident by increase in the
level of LH, FSH and decrease in the level of
progesterone and estradiol in rats treated with
siddha drug KalingathiEnnai. In conclusion, the
present study indicates that KalingathiEnnai has
potential efficacy in the prevention and
maintenance of PCOS.

Acknowledgements

| wish to acknowledge my thanks to The Noble
research solutions, Chennai, Tamil Nadu, India
for their technical assistance in publishing this
research work.

6. References

1. Hamilton-Fairley D, Taylor A. ABC of
subfertility: Anovulation. BMJ. 2006; 327:
546-549.

2. RadhaMaharjan. Effect of Aloe barbadensis
Mill. formulation on Letrozole induced
polycystic ovarian syndrome rat model. J
Ayurveda Integr Med. 2010 Oct-Dec; 1(4):
273-279.

3. ESHRE Consensus on infertility treatment
related to polycystic ovary syndrome. Hum
Reprod. 2008;23(3):462-477.

4. Brown J, Farquhar C, Beck J, Boothroyd C,
Hughes  E.Cochrane  Database  Syst
Rev. 2009. Clomiphene and anti-oestrogens
for ovulation induction in PCOS.

5.

10.

11.

12.

13.

14.

15.

16.

ESHRE Consensus on women’s health aspects
of polycystic ovary syndrome (PCOS) Hum
Reprod. 2012;27(1):14-24.

Messinis |E. Owvulation induction: a mini
review. Hum Reprod. 2005; 20(10):2688—
2697.

Polson D, Kiddy DS, Mason HD, Franks S.
Induction of ovulation with clomiphene citrate
in women with polycystic ovary syndrome:
the difference between responders and
nonresponders. FertilSteril. 1989;51(1):30-34.
Kousta E, White D, Franks S. Modern use of
clomiphene citrate in induction  of
ovulation. Hum Reprod Update. 1997,
3(4):359-365.

Tang T, Glanville J, Hayden CJ, White D,
Barth JH, Balen AH. Combined lifestyle
modification and metformin in obese patients
with  polycystic ovary syndrome. A
randomized, placebo-controlled, double-blind
multicentre study. Hum Reprod. 2006; 21(1):
80-89.

Williamson E. Synergy and other interactions
in phytomedicines. Phytomedicine. 2001
8(5): 401-409.

Mills S, Bone K. Principles and Practice of
Phytotherapy. London, England: Churchill
Livingstone Harcourt Publishers; 2000.
Fabricant D.S., Farnsworth N.R. The value of
plants used in traditional medicine for drug
discovery. Environ Health Perspect. 2001,
1:69-75.

Sikitcharatna Deepam Irandam Pagamagiya
Vaithiya Chinthamani

V. Aarthi. Effect of Ehretia microphylla
Lamk on Stimulation of Reproductive
Function and Ovarian Folliculogenesis In
Rats. Int J Pharm Bio Sci 2012 July; 3(3): (P)
273 -280

GholamaliJelodar.Hydroalcoholic  extract of
flaxseed improves polycystic ovary syndrome
in a rat model. Iran J Basic Med Sci. 2018
Jun; 21(6): 645-650.

Mboso O.E.The effects of the ethanolic
extract of Ereromastax speciosa leaf on the
serum levels of leuteinizing hormone, follicle
stimulating hormone, progesterone and
estradiol in female pubertal rats. Annals of
Biological Research, 2013, 4 (2):136-140.



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Int. J. Curr. Res. Med. Sci. (2018). 4(9): 1-9

ESHRE Consensus on women's health aspects
of polycystic ovary syndrome (PCOS) Hum
Reprod. 2012;27(1):14-24.

March WA, e a. The prevalence of
polycystic ovary syndrome in a community
sample assessed under contrasting diagnostic
criteria. Hum Reprod. 2010;25(2):544-551.
Doherty DA, Newnham JP, Bower C, Hart R.
Implications of polycystic ovary syndrome for
pregnancy and for the headth of
offspring. Obstet Gynecol. 2015;125(6):1397-
1406.

Boomsma CM, Eijkemans MJC, Hughes EG,
Visser GHA, Fauser BCIM, Macklon NS. A
meta-analysis of pregnancy outcomes in
women with polycystic ovary syndrome. Hum
Reprod Update. 2006;12(6):673-683.

Dokras A. Mood and anxiety disorders in
women with PCOS. Steroids. 2012
77(4):338-341.

Hat R, Dohety DA. The potentia
implications of a PCOS diagnosis on a
Woman's long-term health using data
linkage. J Clin Endocrinol Metab. 2014;
100(3):911-919.

Cassar S, et a. Insulin resistance in polycystic
ovary syndrome: a systematic review and
meta-analysis of euglycaemic—
hyperinsulinaemic ~ clamp  studies. Hum
Reprod. 2016;31(11):2619-2631.

Stepto NK, Cassar S, Joham AE, Hutchison
SK, Harrison CL, Goldstein RF, Teede HJ.
Women with polycystic ovary syndrome have
intrinsic insulin resistance on euglycaemic—
hyperinsulaemic clamp. Hum Reprod. 2013.
AAPCOS . In: Evidence-based guideline for
the assessment and management of polycystic
ovary syndrome. NHMRC, editor. Melbourne:
Jean Hailes Foundation for Women's Health
on behalf of the PCOS Australian Alliance;
2011.

Moran LJ, Hutchison SK, Norman RJ, Teede
HJ. Lifestyle changes in women with
polycystic ovary syndrome. Cochrane
Database Syst Rev. 2011.

Moran LJSR, Zoungas S, McNaughton SA,
Brown WJ, Teede HJ. The contribution of
diet, physical activity and sedentary behaviour
to body mass index in women with and

28.

29.

30.

31

32.

33.

35.

without polycystic ovary syndrome. Hum
Reprod. 2013.

Diamanti-Kandarakis E, Baillargeon JP,
luorno MJ, Jakubowicz DJ, Nestler JE. A
modern medical quandary: polycystic ovary
syndrome, insulin resistance, and ord
contraceptive pills. J Clin Endocrinol Metab.
2003;88(5):1927-1932.

Legro RS, Barnhart HX, Schlaff WD, Carr
BR, Diamond MP, Carson SA, Steinkampf
MP, Coutifaris C, McGovern PG, Cataldo
NA. Clomiphene, metformin, or both for
infertility in the polycystic ovary syndrome. N
Engl JMed. 2007;356(6):551-566.

Tang, T., JM. Lord, R.J. Norman, E. Yasmin,
A.H. Baden, Insulin-sensitising drugs
(metformin, rosiglitazone, pioglitazone, D-
chiro-inositol) for women with polycystic
ovary syndrome, oligoamenorrhoea and
subfertility. Cochrane Database Syst Rev,
2012. 5.

Sills ES, Perloe M, Tucker MJ, Kaplan CR,
Genton MG, Schattman GL. Diagnostic and
treatment characteristics of polycystic ovary
syndrome: descriptive measurements  of
patient perception and awareness from 657
confidential  self-reports. BMC ~ Womens
Health. 2001;1(1):3.

Arentz S, et a. A survey of the use of
complementary medicine by a self-selected
community group of Australian women with
polycystic ovary syndrome. BMC
Complement Altern Med. 2014;14(1):472.
Dickerson EH, Cho LW, Maguiness SD,
Killick SL, Robinson J, Atkin SL. Insulin
resistance and free androgen index correlate
with the outcome of controlled ovarian
hyperstimulation in  non-PCOS women
undergoing IVF. Hum Reprod. 2010;25:504—
9

.Holden S, Davis R, Yeh G. Pregnant

Women’s Use of Complementary &
Alternative Medicine in the United States. J
Alternative Compl Med. 2014;20(5):A120.
Lunny CA, Fraser SN. The Use of
Complementary and Alternative Medicines
Among a Sample of Canadian
Menopausal-Aged Women.J Midwifery
Womens Health. 2010;55(4):335-343.



36.

37.

38.

39.

40.

4]1.

Int. J. Curr. Res. Med. Sci. (2018). 4(9): 1-9

Bishop JL, Northstone K, Green JR,
Thompson EA. The use of complementary
and aternative medicine in pregnancy: data
from the Avon Longitudina Study of Parents
and Children (ALSPAC) Complement Ther
Med. 2011;19(6):303-310.

Nordeng H, Bayne K, Havnen GC, Paulsen
BS. Use of herba drugs during pregnancy
among 600 Norwegian women in relation to
concurrent use of conventional drugs and
pregnancy outcome. Complement Ther Clin
Pract. 2011;17(3):147-151.

Smith CA, Bateson DJ, Weisberg E. A survey
describing the use of complementary therapies
and medicines by women attending a family
planning clinic. BMC Complement Altern
Med. 2013;13(1):224.

Stankiewicz M, Smith C, Alvino H, Norman
R. The use of complementary medicine and
therapies by patients attending a reproductive
medicine unit in South Austrdia a
prospective survey. Aust New Zed J
ObstetGynaecol. 2007; 47(2):145-149.

Ren MQ, Kuhn G, Wegner J, Chen J.
Isoflavones, substances with multi-biological
and clinical properties. Eur J Nutr. 2001,
40(4):135-1486.

Whitten PL, Naftolin F. Reproductive actions
of phytoestrogens. Baillieres Clin Endocrinol
Metab. 1998;12(4):667-690.

42.

43.

45.

46.

471.

Wolff MS, Teitelbaum SL, Pinney SM,
Windham G, Liao L, Biro F, Kushi LH,
Erdmann C, Hiatt RA, Rybak ME, Cdafat
AM. Investigation of relationships between
urinary  biomarkers of  phytoestrogens,
phthalates, and phenols and pubertal stages in
girls. Environ Health Perspect. 2010; 118(7):
1039-1046.

We W, Zhao H, Wang A, Sui M, Liang K,
Deng H, Ma Y, Zhang Y, Zhang H, Guan Y.
A clinical study on the short-term effect of
berberine in comparison to metformin on the
metabolic characteristics of women with
polycystic ovary syndrome. Eur J Endocrinol.
2012; 166(1):99-105.

. Francis G, Kerem Z, Makkar HPS, Becker K.

The biological action of saponins in animal
systems: areview. Br J Nutr. 2002;88(6):587-
605.

Grant P, Ramasamy S. An Update on Plant
Derived Anti-Androgens. Int J Endocrinol
Metabol. 2012;2012(2, Spring):497-502.
ESHRE Consensus on women’s health aspects
of polycystic ovary syndrome (PCOS) Hum
Reprod. 2012;27(1):14-24.

Norman RJ, Dewailly D, Legro RS, Hickey
TE. Polycystic ovary syndrome. Lancet.
2007; 370(9588):685-697.

AccessthisArticlein Online

Website:
WWW.ijcrims.com

Subject:
Siddha Medicine

Quick Response Code

How to cite this article:

S. Brunda, S.Arulpriya, N. Anbu, K. Kanakavalli. (2018). Investigation of Ovulation Induction
Potential of Siddha Formulation Kalingathi Ennai by Hormone induced Polycystic Ovarian Syndrome
in Rats. Int. J. Curr. Res. Med. Sci. 4(9): 1-9.

DOI: http://dx.doi.org/10.22192/ijcrms.2018.04.09.001




