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Abstract: 

Background & objectives: Hirsutism is defined as excessive terminal hair growth on androgen dependent areas of the body in 

women, which grows in a typical male distribution pattern. Polycystic ovarian disease (PCOD) is the most common cause of it, in 

70-80% of women. Hirsutism is recognized to cause profound distress in affected women. Despite of available conventional 

treatment modalities, its management is still a challenge for physicians. The present study was conducted to evaluate the efficacy 

and safety of bark of Azadirachta indica (poste darakht Neem) and Zingiber officinale (Zanjabeel) on hirsutism in polycystic 

ovarian disease. Methods: A randomized controlled clinical study was carried out at Institute’s Hospital, Bengaluru. 40 hirsute 

women with Modified ferriman gallwey score (mFGS) of >6 associated with polycystic ovarian syndrome were assigned to two 

groups. In test group, decoction of Neem 24 g and Zanjabeel 4 g was given in 2 divided doses and in control group, standard drug 

(tablet cyproterone acetate 2 mg & ethinyl estradial 0.035 mg) was administered orally from 5th day of cycle for 21 days/cycle for 

three consecutive cycles for 3 months. Menstrual cycle pattern, ferriman gallway score, body mass index, hormonal assay, lipid 

profile, pelvic ultrasonography and safety profile were assessed during the trial. Data was analysed with student t test, chi square 

test and fisher exact test. Results: Fasting insulin (p=0.030), lipid profile (p<0.001) were reduces significantly in test as 

compared to control group. Modified ferriman gallwey score (p=0.950), body mass index (p=0.235), free testosterone ((p=0.185), 

and luteinizing hormone (p=0.203), reduced in test group similar to control group. Significant improvement of menstrual cycle 

was reported in control group (p=0.039) after treatment. Follicle stimulating hormone remained unchanged in both groups. 

Interpretation and conclusion: The test drugs poste darakht Neem and Zanjabeel are as effective as control group to improve 

Modified ferriman-gallwey score, bio chemical and hormonal changes in hirsutism due to PCOD. 

Keywords: Hirsutism, Polycystic ovarian disease, Modified ferryman gallwey score, Fasting insulin, Free testosterone, Neem, 

Zanjabeel. 

1. Introduction 

Hirsutism is defined as excessive terminal hair growth on 

androgen dependent areas of the body in women, which 

grows in a typical male distribution pattern.
[1,2]

 It’s a 

relatively common condition affecting about 5-10% of 

women in reproductive age group.
[2,3]  

Regardless of 

etiology, hirsutism can be a cause of significant mental 

trauma, decreased quality of life, and low self esteem, where 

much importance is given to physical appearance.
[1,3] 

Today, 

the phenomenon of female hirsutism is the focus of 

psychological and medical research. It is a perplexing issue 

having variable clinical presentations ranging from severity 

of  hirsutism to altered menstrual history with changes in 

body mass  index  and  yet  some  have  a  positive family 

history.
[4] 

The causes
 
of hirsutism are divided as androgenic, 

non androgenic, and idiopathic. Non androgenic factors are 

relatively rare, while androgenic causes accounts for more 

than 80% of patients and includes polycystic ovarian 

syndrome (PCOS) in approximately 90% of women with 

hirsutism.
[1,5]

 Even hirsutism in its mildest form, may be 

considered as presumptive loss of femininity
[3,6] 

and poses a 

serious cosmetic problem for the women
[3] 

and exemplify 
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itself as a challenging dilemma for management.
[7] 

A 

women’s history and physical examination are particularly 

important in evaluating the cause of hirsutism. The vast 

majority of women with hirsutism have the idiopathic 

variety and the diagnosis is made by exclusion. Although 

most causes of hirsutism are benign, the treatment is 

directed to improve the self esteem of the patients. Weight 

loss should be encouraged in overweight and obese hirsute 

women as it reduces insulin resistance and androgen 

production.
[1] 

The treatment options in conventional 

medicine include combinations of life style modification, 

mechanical hair removal and medical therapy.
[1,3] 

which 

though effective but are associated with side effects and 

complications. Hence the need for natural holistic 

pharmacological approach is often required in subjects with 

mild to moderate hirsutism to suppress the androgen 

production or its action at hair follicles and simultaneously 

rectifying the underlying cause. Consequently, Traditional 

medicines have sustained history of practice and are 

considered as inspiration for current perspective of 

medicine. It is also a known fact that strength of any 

medicine depends on continuous scrutiny of past theories, 

beliefs and practices, which is necessary to promote the 

development of evidence based medicine with surety of 

safety and efficacy.
[7]

 

In classical Unani text, hirsutism is mentioned as a 

complication of prolonged amenorrhoea associated with 

other masculine features like hoarseness of voice, male body 

contour, acne etc.
[8] 

Ibn Sina and Ismail Jurjani explained 

the basic pathophysiology of hirsutism as variation in 

normal temperament of women. If amenorrhoea persists for 

a longer duration, it causes alterations in internal 

environment of the body and disturbed the equilibrium 

status of women, leading to growth of excessive hair over 

the body.
[8,9,10] 

The normal temperament of women gets 

transformed towards that of men due to prolonged 

amenorrhoea, which is mainly due to ehtiraq (detonation) of 

normal phlegm (cold and moist) to black bile (hot and dry), 

which may leads to hirsutism, acanthosis nigricans and 

acne.
[11] 

It was observed by Ibn Sina, Ismail Jurjani and Al-

Razi that development of masculine features is more 

common in obese women with robust body and prominent 

blood vessels, as these women have almost similar 

temperament as that of men.
[8,9] 

Ibn Sina states that 

amenorrhoea is associated with tulihtibas-i-mani (chronic 

anovulation), farbihi (obesity),
[8]

and uqr
 
(infertility)

[11,12] 
and 

such type of women resembles men. Thus, a well 

established association exists between anovulation, 

amenorrhoea, obesity, and infertility which correlate with 

polycystic ovarian disease. Rhazes recommended regular 

induction of menstruation as one of treatment modality 

applied for hirsutism in women with PCOD. He has also 

given treatment option for hirsutism based on correction of
 

temperament and menstrual irregularity by use of 

emmenagogue single herbs or compound formulations and 

local application of herbs to reduce severity of hair 

growth.
[13] 

In Unani system of medicine, several plants and 

formulations are available for its management possessing 

the properties of strong emmenagogue, anti thrombotic, 

deobstruent, hypolipedemic, hypoglycemic, insulin 

sensitizer and are known to contains phytohormones; among 

these drugs Azadirachta indica (poste darakht Neem) and 

Zingiber officinale (Zanjabeel)  have been selected for the 

trial as they are more potent than other drugs
[14] 

A randomized controlled study was carried in the Dept. of 

Ilmul Qabalat wa Amraze Niswan at National Institute of 

Unani Medicine, Hospital, Bengaluru. The hypothesis of the 

study was test drug may be as effective as control drug in 

hirsutism associated with PCOD. The objective of the study 

was to evaluate clinically the efficacy and safety of research 

drugs (Neem & Zanjabeel) in hirsutism associated with 

PCOD. 60 diagnosed cases of hirsutism with PCOD were 

enrolled & randomly allocated in 2 equal groups. In test 

group, research drugs was administered orally in decoction 

form from 5
th

 day of cycle for 21 days/cycle for three 

consecutive cycles & in control group, standard drug-tablet 

cyproterone acetate 2 mg & ethinyl estradial 0.035 mg (Tab. 

Krimson 35) daily once was given for the same duration. 

The inference was accomplished by appropriate statistical 

analysis. 

2. Materials and Methods: 

2.1: Study design: A single blind randomized standard 

controlled study was carried out in Dept. of Ilmul Qabalat 

wa Amraze Niswan, National Institute of Unani Medicine 

Hospital, Bengaluru in a duration of one and half year. 

2.2: Participants: A total (n=102) patients were evaluated 

for the study, (n=24) denied to participate and (n=78) were 

willing to participate. Out of 78, (n=38) were excluded for 

not meeting the inclusion criteria and (n=40) patients were 

included in the study & randomly divided in two equal 

groups, with (n=20) in each group by computer generated 

simple randomization table.
[15]

 

2.3: Sample size estimation: It was estimated on the basis 

of previous studies conducted on hirsutism with an assumed 

mean change in mFGS of 2 in test & 4 in control group as 

no study of 3 months was accessible for cyproterone acetate; 

provided 80% to power with a significance level of 5% and 

dropout rate of 10%, effective sample size of 62 was 

calculated.
[16]

 However, due to practical feasibility, cost 

effectiveness and availability of the patients in the hospital, 

the sample size of 40 was kept and distributed equally in 

two groups.  

2.4: Selection criteria of patients: 

Inclusion criteria: Patients in the age group of 14-40 years 

having hirsutism associated with PCOD along with 
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menstrual irregularities like oligomenorrhoea or 

amenorrhoea.  

Exclusion criteria: Pregnant and lactating women, patients 

who had thyroid dysfunction, adrenal & ovarian tumors, 

systemic illnesses, malignancy and those on hormonal & 

steroid therapy in last 3 months. 

2.5: Study procedure: All patients with hirsutism 

(mFGS>8) with clinical features of PCOD were evaluated at 

Gynic OPD of NIUM hospital. Detailed history was elicited 

from each included patient, and complete physical 

examination & laboratory investigations like UPT, FBS, 

thyroid profile, serum total testosterone & pelvic ultra 

sonography were performed to rule out virilism, pregnancy, 

diabetes mellitus, thyroid dysfuction, adrenal and ovarian 

tumors respectively. Height, weight, BMI, waist 

circumference, hirsutism score and vitals were noted along 

with assessment of socioeconomic status, mizaj 

(temperament), menstrual blood loss was also recorded in 

case record form designed for the study. During the trial, 

patients were instructed not to take any hormonal pills, not 

to apply any cosmetics for hair removal and they were asked 

to maintain the menstrual calendar, diet & physical activity 

as usual. 

2.6: Intervention: In test group, research drugs (Neem-24g 

and Zanjabeel-4g)
[14] 

were taken; cleaned, pounded and 

decoction was prepared in 375 ml of water; qand siyah 

(sugar)-24g was added and administered orally twice daily 

before meals from 5
th

 day of cycle for 21 days/cycle for 

three consecutive cycles. In control group, standard drug, 

Tablet Krimson 35 combination of cyproterone acetate-2 mg 

with ethinyl eatradiol 0.035mg (Manufactured by Sun 

Pharmaceutical India Ltd) was given for the same duration. 

2.7: Blinding and Compliance: Blinding of patients in 

either group was maintained as medicine was dispensed in 

similar pack to one patient at a time. For maintaining patient 

compliance, drugs were given to patients for 1 month only, 

informed them to revisit and receive the remainder of the 

treatment in subsequent follow ups. 

2.8: Follow up: Patients were followed for three 

consecutive cycles during treatment and one cycle after 

treatment. During this follow up visit, menstrual cycle 

pattern, hirsutism score, changes in BMI was assessed and 

they were also enquired for any adverse drug reaction. 

Repeat biochemical test, hormonal assay and ultrasound 

pelvis were carried out after completion of treatment.  

2.9: Assessment of efficacy: Primary outcome measures 

were changes in mFGS of hirsutism, Serum free 

testosterone, Serum fasting insulin and secondary outcome 

measures (improvement in Lipid profile, Serum FSH, Serum 

LH, USG-Pelvis) were assessed to determine the 

effectiveness of either therapy. 

3. Ethics: Clinical study was started after obtaining ethical 

clearance from institutional ethical committee and written 

informed consent was obtained from them. 

3.1: Statistics: Descriptive and inferential statistical 

analysis has been carried out in the present study. Results on 

(Min-Max) and results on categorical measurements are 

presented in Number (%). Student t test (two tailed, 

dependent) has been used to find the significance of study 

parameters on continuous scale within each 

group.Significance is assessed at 5% level of significance. 

The Statistical software namely SAS 9.2, SPSS 15.0, Stata 

10.1, MedCalc 9.0.1 ,Systat 12.0 and R environment 

ver.2.11.1 were used for the analysis of the data. 

+ Suggestive significance (P value: 0.05<P<0.10) 

* Moderately significant (P value: 0.01<P  0.05) 

** Strongly significant   (P value: P0.01 
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Trial flow chart 

4. Result:  

Table 1: Comparison of baseline characteristics in two groups 

Baseline characteristics 
Test Group 

(n=20) 

Control Group 

(n=20) 
P value 

Age (yrs) 25.25±5.24 26.20±6.27 0.606 

Marital status 

 Married 

 Unmarried  

15(75%) 

5(25%) 

12(60%) 

8(40%) 
0.311 

Age of menarche (yrs) 13.30±0.73 13.15±0.88 0.560 

Socioeconomic status 

 Upper lower  

 Lower middle 

 Upper Middle 

 

 

4(20.0%) 

10(50.0%) 

6(30.0%) 

 

 

7(35.0%) 

3(15.0%) 

10(50.0%) 

 

 

1.000 

 

Mood disturbances 

 Present 

 Absent 

17(85%) 

3(15%) 

16(80%) 

4(20%) 0.936 

Mizaj 

 Balghami 

 Damvi 

 

6 (30.0%) 

14(70.0%) 

 

 

5(25.0%) 

15(75.0%) 
0.723 

Sr. Total Testosterone(ng/ml) 62.13±12.09 58.37±14.12 0.677 

Data were presented as mean ±SD & number (percentage), Student’s t-test 

Baseline characteristics were statistically similar in both groups                     

Table 2: Comparison of polycystic ovaries in two groups 

Polycystic ovaries Before Treatment After Treatment % change 

Test group 20(100%) 6 (30.0%) 70.0% 

Control group 20(100%) 4(20.0%) 80.0% 

Data were presented as number (percentage), student t test 

Excluded (n=38) 

Ethnic origin of hirsutism(n=18) 

Hypothyroidism               (n=08) 

Hyperthyroidism              (n=05) 

Ovarian cysts                   (n=03) 

Pregnancy                        (n=02) 

Paraovarian cyst              (n=01) 

Diabetes mellitus             (n=01) 

Randomized (n=40) 

Test group (n=20) 

 
Control group (n=20) 

Included (n=40) 

Analyzed 

(n=20) 

Completed study    

(n=20) 

     Completed study 

(n=20) 

 

Analyzed 

(n=20) 
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Table 3: Comparison of BMI in two groups 

BMI (kg/m
2
) Before Treatment After Treatment P valve 

Test group 30.76±4.57 29.58±4.82 <0.001** 

Control group 28.61±5.95 27.57±5.55 0.040* 

P valve 0.207 0.235  

Data were presented as Mean±SD, Chi-square test/ Fisher Exact test 

Table 4: Comparison of menstrual cycle pattern in two groups 

Menstrual cycle BT 
During treatment 

AT 
1

st
 Cycle 2

nd
 Cycle 3

rd
 Cycle 

DOC (Days)      

Test group 57.00±11.31 35.15±8.31 31.30±5.08 30.74±4.54 30.68±2.38 

Control group 60.95±6.20 29.30±2.05 29.00±1.17 28.65±1.18 28.65±3.42 

P value 0.179 0.004** 0.056+ 0.055+ 0.039* 

DOF (Days)      

Test group 3.4±1.64 3.9±1.17 3.85±0.93 4.32±0.95 3.79±1.03 

Control group 3.75±1.21 4.3±0.66 4.45±0.51 4.25±0.64 4.45±0.69 

P value 0.446 0.189 0.016* 0.800 0.023* 

AOM(Pads/day)      

Test group 1.50±0.76 1.90±0.45 1.90±0.45 2.11±0.46 2.00±0.00 

Control group 2.15±0.67 1.95±0.39 1.90±0.31 2.00±0.00 2.05±0.39 

P value 0.007** 0.710 1.000 0.311 0.584 

Data were presented as Mean±SD, Chi-square test/ Fisher Exact test,DOC-duration of cycle,  

DOF- duration of flow, AOF-amount of flow, BT-before treatment, AT-after treatment. 

Objective Parameters: 

Table 5: Comparison of mFGS of hirsutism in two groups 

mFGS BT 
During treatment 

AT 
1

st
 Cycle 2

nd
 Cycle 3

rd
 Cycle 

Test group 11.15±4.83 10.9±4.83 9.95±4.65 8.53±4.34 8.53±4.34 

Control group 11.05±3.38 10.8±3.07 9.65±3.23 8.45±3.09 8.45±3.09 

P value 0.940 0.938 0.814 0.950 0.950 

Data were presented as Mean±SD, Chi-square test/ Fisher Exact test, 

mFGS- modified ferrimangallway score 

Table 6: Comparison of objective parameters in two groups 

Parameters  Before Treatment After Treatment P value 

Free testosterone (pg/ml)    

Test group 6.34±4.64 4.11±3.85 0.004** 

Control group 4.46±3.26 2.68±2.67 0.040* 

P value 0.145 0.185  

Sr. Fasting insulin (µU/ml)    

Test group 17.36±13.08 12.59±8.51 0.021* 

Control group 21.34±27.04 19.93±11.53 0.821 

P value 0.557 0.030*  

Sr. FSH (mIU/ml)    

Test group 5.59±1.63 5.19±1.83 0.512 

Control group 5.55±1.59 4.95±2.11 0.193 

P value 0.943 0.709  

Sr. LH (mIU/ml)    

Test group 13.61±10.95 9.90±4.15 0.165 

Control group 10.63±5.27 8.07±4.64 0.047* 
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P value 0.280 0.203  

Sr. Cholesterol (mg/dl)    

Test group 202.25±36.06 188.37±28.02 0.064+ 

Control group 166.10±24.05 192.60±31.50 <0.001** 

P value 0.001** 0.661 - 

Sr.Triglycerides (mg/dl)    

Test group 146.35±53.72 134.05±43.09 0.135 

Control group 150.60±33.38 168.85±39.61 0.004** 

P value 0.765 0.012* - 

HDL (mg/dl)    

Test group 39.95±6.48 44.05±12.91 0.214 

Control group 43.20±6.00 42.50±6.35 0.980 

P value 0.303 0.634 - 

Data were presented as Mean±SD, student t test  

Table 7: Comparison of outcome measures in two groups 

Outcome Measures 
Test group 

(n=20) 

Control group 

(n=20) 
P value 

Primary     

 mFGS 20(100.0%) 20(100.0%) 1.000 

 Sr. Free testosterone 15(75.0%) 15(75.0%) 1.000 

 Sr. fasting insulin 15(75.0%) 8(40.0%) 0.013* 

Secondary    

 LIPID profile 15(75.0%) 3(15.0%) <0/001** 

 Sr. FSH 10(50.0%) 8(40.0%) 0.429 

 Sr. LH 11(55.0%) 15(75.0%) 0.257 

 USG-Pelvis 13(65.0%) 18(90.0%) 0.408 

Data were presented as number (percentage), Student’s t-test, 

5. Discussion:  

Baseline characteristics: Mean age of patients was 

25.25±45.24 and 26.20±6.27 in test and control groups 

respectively with P=0.606, which is in accordance with the 

study of Parveen et al
[17]

 reported 26.70 ± 5.20 and 26.60 ± 

5.09 in two groups, Rehana et al
[18] 

reported 27.53±4.83, 

Yousuf R. et al
[19]

 reported 27.66 in married and 25.46 years 

in unmarried patients. Even evidence suggest that hirsutism 

with PCOD is more common in reproductive age group.
[20]

 

Mean age of menarche was 13.30±0.73 and 13.15±0.88 in 

test and control groups respectively, which is in 

conformance with the study of  Rehana et al
[18] 

 reported 

13.2±1.92, Parveen et al
[17] 

reported 13.45±1.09 and 

13.30±0.80, Ganie MA. et al
[21]

 reported 12.9±1.3 and 

13.0±1.2. Further, it matched well with the demographic 

data reported for southern India.
[22] 

Marital status was 

similar in both the groups with P= 0.31. In test group, 30%, 

50% and 20%; while, in control group, 50%, 15%, and 35% 

patients were from upper middle, lower middle; upper lower 

class respectively. This shows that, strong relationships exist 

between the high SES status of patients and hirsutism, as 

these women tends to have sedentary life style which leads 

to obesity, insulin resistance and hyperandrogenism.
[23] 

Mood disturbance was observed in 85% patients in test and 

80% in control groups respectively. This correlates well 

with the observations of eminent Unani scholars, who states 

that women tends to lose their generosity and become 

hysteric due to prolonged amenorrhoea resulting in 

hirsutism.
[8,24] 

Most of the patients possessed Damwi 

/sanguineous mizaj i,e; 70% and 75% in test and control 

groups respectively followed by Balghami /phlegmatic i,e; 

30% and 25% in test and control group respectively. 

Moreover, these coincides well with the theories proposed 

by eminent Unani physicians, who states that when 

temperament of women shift from normal to abnormal with 

prolonged amenorrhoea, it results in hirsutism and other 

masculine features.
[25] 

Mean ± SD of Sr. total testosterone 

was 62.13±12.09 and58.37±14.12 in test and control group 

respectively with P=0.677. Raised total testosterone was 

observed in 25% patients in test and 15% in control groups, 

which matched well with the study of Ansarin et al.
[26]  

Evidence suggest that total testosterone is related with high 

BMI which probably reflect the insulin effect on theca cells 

of ovary leading to excess androgen production.
[27] 

(Table-

1)  

USG-Pelvis: All subjects had PCOD at baseline, which 

persist in 30% and 20% patients in test and control groups 

respectively after treatment. This action is credited to 

hypoglycaemic, insulin sensitizing, phytoestrogenic effect of 

test drugs.
[28,29]

 Further, literature report says that even 5-
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10% reduction of initial body weight may regulate the 

hormonal imbalance and menstrual irregularities by 

promoting ovulation and improves insulin resistance, thus 

prevent long term consequences of PCOD.
[30]

 (Table-2) 

BMI: The MeanSD of BMI before and after treatment in 

test group was 30.76±4.57 and 29.58±4.82 respectively with 

P<0.001**, considered strongly significant and in control 

group was 28.61±5.95 and 27.57±5.55 respectively with 

P=0.040,*considered significant. This finding is in 

consonance with the study of Al-Ruhaily et al,
[31] 

Rehana et 

al
[18] 

reported 29.71±3.87, and 28.89±3.75, Awalekar J.et 

al
[32]

 reported reduction from 29.58±3.34 to 27.04±3.33 in 3 

months, and Nemati M. et al
[33]

reported reduction from 

29.53±2.75 to 28.34±2.5 in 3 months. Further, it is in 

agreement with literature report which states that 50% 

patients of PCOD are obese and hirsutism are more common 

in women with higher BMI.
[34] 

Significant reduction in BMI 

in test group is attributed to anti-obesity, hypolipedemic and 

hypoglycemic activities of test drugs, mainly zanjabeel.
[35]

 

(Table-3) 

Menstrual cycle: The MeanSD of duration of cycle before 

treatment, 1
st
, 2

nd 
& 3

rd
cycle of treatment and after treatment 

were 57.00±11.31, 35.15±8.31, 31.30±5.08, 30.74±4.54, 

30.68±2.38 respectively in test group; and 60.95±6.20, 

29.30±2.05, 29.00±1.17, 28.65±1.18, 28.65±3.42 

respectively in control group. Significant reduction in 

duration of cycle was observed from baseline to post 

treatment with in each groups (intra group comparison) and 

the difference was strongly significant (P=0.039*) in control 

group than compare to test group (inter group comparison), 

though remarkable improvement was also noted in test 

group. The MeanSD of duration of flow before treatment, 

1
st
, 2

nd
& 3

rd
cycle of treatment and after treatment were 

3.4±1.64, 3.9±1.17, 3.85±0.93,4.32±0.95, 3.79±1.03 

respectively in test group; and 3.75±1.21, 4.3±0.66, 

4.45±0.51, 4.25±0.64,4.45±0.69 respectively in control 

group. Significant improvement in duration of flow was 

observed from baseline to post treatment with in each 

groups (intra group comparison) and the difference was 

strongly significant (P=0.023*) in control group than 

compared to test group (inter group comparison), though 

remarkable improvement was also noted in test group. No 

significant improvement in amount of flow was observed in 

either group with P=0.584. This action was attributed to 

medicinal properties of test drugs, which possess 

mulattifkhoon (anti thrombotic), mufattehsadad 

(deobstruent) and mudirhaiz (emmenagogue)
[10,12,24,25,36] 

properties which probably may open the blood vessel, 

liquefy the blood, remove obstruction in blood flow towards 

the uterus and normalize the uterine function. Hence, Razi 

recommended menstrual regulation as the basic treatment 

option in patients with hirsutism.
[13]

 (Table-4) 

Objective parameters: 

mFGS of hirsutism: No significant improvement in 

hirsutism score was noted in either group, probably due to 

short duration of intervention as minimum 6 months 

treatment is required for hirsutism.
[3]

 (Table-5) 

Free testosterone: The MeanSD of free testosterone 

before and after treatment in test group was 6.34±4.64 and 

4.11±3.85 respectively with P=0.004**, considered strongly 

significant and in control group was 4.46±3.26 and 

2.68±2.67 respectively with P=0.040*, considered 

significant; though it was not significant on inter group 

comparison. Highly significant reduction in free testosterone 

in test group is attributed to anti-androgenic activity of neem 

due to the presence of active ingredient azadirachtin-A, 

which may affects the androgen synthesis.
[37]

 Neem and 

zanjabeel both possess hypolipedemic effect due to the 

presence of isoperanoids, which suppress the cholesterol 

concentration–a substrate for steroid synthesis.
[38]

 

Sr. Fasting insulin: The MeanSD of Sr. fasting insulin 

before and after treatment in test group was 17.36±13.08 

and 12.59±8.51with P=0.021*,considered significant and in 

control group was 21.34±27.04 and 19.93±11.53 with 

P=0.821 (NS); though the difference was significant in 

control group after treatment with P=0.030*.Significant 

reduction in Sr. fasting insulin in test group is credited to 

hypoglycemic effect of neem due to the presence of Beta- 

sitosterol
[39]

 and insulin sensitizing effect of zanjabeel due to 

the presence of active ingredient gingerol which improve the 

insulin sensitivity.
[40]

 

Sr. FSH: No significant effect on Sr. FSH was noted in 

either group with P=0.709. 

Sr. LH: No significant effect on Sr.LH was noted on intra 

group comparison (P=0.203), though the difference was 

significant in control group on inter group comparison with 

P=0.047 after treatment. 

Lipid profile: WRT serum cholesterol, suggestive 

significant reduction (P=0.064) in test group, and in control 

group highly significant rise (P<0.001); WRT serum 

triglycerides, non significant change in test group, while in 

control group highly significant rise (P=0.004) on intra 

group comparison and the difference was significant on inter 

group comparison (0.002*): WRT HDL cholesterol, no 

significant change was observed during the study. The effect 

of test drug in increasing the level of HDL cholesterol is 

significant probably this may be due to reduction in body 

weight and triglycerides both of which are inversely related 

to HDL cholesterol in blood. Literature report says that OC 

pills containing cyproterone acetate and ethinyl estradiol 

induces an adverse effect on lipid metabolism in women 

with PCOD resulting in dyslipedemia.
[34] 
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The test drugs were safe as safety profile was normal and no 

adverse effect with test drugs was encountered during the 

study. (Table-6) 

Outcome measures: Primary outcome measures were 

changes in mFGS, free testosterone and fasting insulin; 

100% patients achieved changes in mFGS (P=1.000) and 

75% patients in free testosterone (P=1.000) in either group; 

changes in fasting insulin was achieved in 75% in test and 

40% in control groups with P=0.013,*considered 

significant. Secondary outcome measures were 

improvement in lipid profile, FSH, LH and USG-Pelvis; 

improvement in lipid profile was achieved in 75% in test 

and 15% in control groups with P<0.001, considered as 

highly significant, the difference in FSH, LH and USG-

Pelvis was not significant in either group (P>0.05). (Table-

7) 

6. Conclusion 

Finally, it can be concluded that the effect of test drugs 

(Neem and Zanjabeel) was comparable with that of control 

drug to reduce hirsutism and free testosterone by inducing 

menstruation in patients with PCOD due to its anti 

androgenic, emmenagogue, deobstruent, anti thrombotic 

properties. Test drugs more efficiently lessened BMI, fasting 

insulin, cholesterol and triglycerides by hypolipedemic, 

hypoglycemic and insulin sensitizing effect, thus they 

improves the insulin resistance and can able to combat 

PCOD. Hence, it can be inferred that test drugs can be used 

as a suitable alternative treatment option in patients of 

hirsutism associated with PCOD. Limitation of the study 

were small sample size, short treatment duration, short 

follow up, presence of chronic PCOD in most of the 

patients. Future trial are recommended on large sample size 

for longer duration at least for 6 months with long term 

follow up for better therapeutic outcome. 
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