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Abstract

Hyperlipidaemia is a metabolic disorder. It 
produces diseases like atherosclerosis, coronary heart disease (C.H.D) etc, 
which has an irreversible & fatal systemic effect. Majority of conventional 
allopathic drugs such as Statins and Fibrates etc have various adverse effects. 
An effective, safer, cheaper and readily available solution is needed to deal 
with Hyperlipidaemia. A compound formulation was prepared for this clinical 
study containing Methi (Trigonella foenum–graecum Linn) seeds, Tukhme 
Bartang (Plantago major Linn) seeds and rind of Ritha (Sapindus trifoliatus 
Linn) fruit. Muqil (Commiphora mukul Hook ex Stocks) a gum resin was taken 
as standard drug. Patients were selected from OPD of Mohammadia Tibbia 
College and Assayer hospital, Malegaon (MS) and randomly divided into two 
groups ‘A’and ’B’of 30 patients in each of either sex. In group ‘A’ test drug was 
given in a dose of 6.1 g. and in group ‘B’ standard drug Muqil (Commiphora 
mukul Hook ex Stocks) in the dose of 1 gm was given before meals, three 
times a day for the period of 60 days. Assessment of effi cacy was done on 
the basis of lipid profi le. Both the groups exhibited highly signifi cant anti 
hyperlipidaemic activity (p<0.001) except HDL (High density lipoproteins) level 
in standard control group. Test drug reduced the total Cholesterol (14.69%), 
TG (Triglyceride) (26.81%), and LDL (Low density lipoproteins) level (18.98%) 
and increased the HDL level (10.05%). Possible lipid lowering action of the test 
drug may be attributed to different constituents, such as saponin, mucilage, 
fi ber, etc. Test drug exhibited highly signifi cant antihyperlipidaemic activity and 
is as effective as standard drug.

Key words: Anti-hyperlipidaemic activity, Primary hyperlipidaemia, Methi, 
Bartang, Ritha

Introduction

Hyperlipidaemia is a metabolic disorder characterized by an excess of plasma 
lipids including the glycolipids, lipoprotien & phospholipids. Obesity is not a 
prequisite for hyperlipidaemia, but majority of obese population are found to 
be hyperlipidaemic. Though it is an easily diagnosable disorder but its effect 
on various structures is multifactorial, irreversible & fatal. Its abnormalities lead 
to incurable diseases like coronary heart disease, atherosclerosis, ischaemic 
heart disease, myocardial infarction, chronic renal failure, pancreatitis, liver 
diseases etc (Christopher et al., 1999; Panda, 2000; Alagappan, 2001; 
Shah, 2003). According to classical Unani concept all the white or colourless 



Hippocratic Journal of Unani Medicine 10

fl uids of the body are categorised as Balgham (Phlegm) (Istiyaq, 1980), 
and fat falls in the category of Balgham, therefore hyperlipidaemia can be 
a phlegmatic disorder. The term hyperlipidaemia in Unani literature was 
found to be attributed to the accumulation of Akhlat-e-Ghaliza especially the 
Balgham-e-gair mehmooda obstructing (Tasaddud) the affected vessels 
(Urooq) in favourable conditions & thus pronounced atheromatous plaque. 
The derangement in the metabolism of Khilt-e-balgham affects not only the 
vascular system, but also cardiac, cerebral & renal system. (Mobin, 2004). The 
concept of dusumate akhlat exits in classical literature, which is responsible 
for the development of Salabate Sharaeen (Atherosclerosis) (Majusi, 2010) 
“Dosoomat” means “fatty”, “oily” and “akhlat” means “Humour”, beside this 
Samane mufrat (obesity) has been described by Unani physicians and 
etiological factors, clinical features, complications of Saman mufrat has been 
discussed in detail. It is also mentioned that the obese persons are more prone 
to cardiac diseases and cerebrovascular accidents, there are various causative 
factors and complications of Samane mufrat (obesity) which are similar to 
hyperlipidemia. Yaboosat, barooadat mizaj and Ghalbe sauda wa balgham is 
considerd a contributing factor for development of salabate sharain (Majusi, 
2010; Ibn Sina, 980-1037 A.D.).

The conventional, allopathic treatments for hyperlipidaemia include 1) Statins 
2) Fibrates 3) Bile acid sequestrant resins 4) Nicotinic acid & its derivatives 
5) Fish oil 6) Probucol (Christopher et al., 1999; Alagappan, 2001; Satoskar 
and Bhandarkar, 2001; Shah, 2003). But majority of these drugs have various 
adverse effects like headache, fatigue, insomnia, nausea, gastrointestinal 
disturbances, constipation, etc. (Satoskar and Bhandarkar, 2001). Methi 
(Trigonella foenum–graecum Linn), Tukhme Bartang (Plantago major Linn) 
& Ritha (Sapindus trifoliatus Linn) are well known drugs to the ancient Unani 
physicians, and Ritha is mention as Mushil-e-Akhlate-Salasa (Ghani, 1926; 
Khan, 1353; Ibn-al-Baytar, 1197-1248).

Keeping in view the reported pharmacological activities of these three drugs 
i.e. Plantago major Linn (Bartang) for its plasma lipids, cholesterol, triglycerides 
lowering activity in rabbits with experimental atherosclerosis (Maksyutina et 
al., 1978; Newall Carol et al., 1996), Trigonella foenum graecum (Methi) for its 
hypocholesterolaemic activity (Sharma, 1986 ; Ribes, 1987), hypoglycaemic 
activity (Mishkinsky et al., 1967; Sharma, 1986.; Shani et al., 1974), and 
references of Unani classical text for its benefi cial effect in Balghami diseases 
(Ibn-al-Baytar, 1197-1248), and Sapindus trifoliatus Linn (Ritha) for its 
hypocholesterolaemic activity (Prajpati et al., 2003) and it is mentioned that “it 
expels Safra, Sauda and Balgham through faeces” (Ibn-al-Baytar, 1197-1248), 
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used to cure tridosha (Kirtikar and Basu, 1991), it was considered interesting to 
combine these three drugs and evaluate this formulation clinically to present a 
safer, cheaper, readily available and highly effective Unani formulation. Muqil 
(Commiphora mukul) (gum resin) was taken as standard drug because of its 
proven hypolipidaemic activity in human beings (Kuppuranjan et al., 1978; 
Malhotra and Ahuja, 1971; Malhotra et al., 1977; Nityanand and Kapoor, 1971, 
1973; Satyavati et al., 1969).

Materials and Methods

Total sixty cases of primary hyperlipidaemia of age ranging between 
20-80years of either sex were selected for the clinical study. They were divided 
into two groups ‘A’ & ‘B’ of 30 patients in each. The study was carried out at the 
Mohammadia Tibbia College & Assair Hospital, Mansoora Malegaon on O.P.D 
basis. Voluntary written consent was obtained from all participants.

Inclusion Criteria

• Diagnosed cases of primary hyperlipidaemia were selected for this clinical 
trial who were not on any hypolipidaemic drugs.

• Patient with serum triglycerides (TG) >160 mg/dl (male), >140 mg/dl 
(female) and LDL Cholesterol >150 mg/dl, Total Cholesterol >230 mg/dl 
was included in this study

Exclusion Criteria

• Secondary hyperlipidaemia

• Diabetes

• Severe active Coronary heart disease and ischaemic heart disease

• Alcoholism

• Pregnant women

• Patients with severe systemic disease, & organ failure were excluded.

A clear proforma was prepared. Clinical assessment was done for selection 
based on the following parameter. history, diet, symptoms: (Subjective 
Assessment: - Chest pain, palpitation, dyspnoea, giddiness, joints pain, 
increasing weight), Sign: - (Objective Assessment:-Increasing weight, 
premature arcus senilis, Xanthomas) (Christopher et al., 1999; Panda, 2000; 
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Shah, 2003). Effi cacy assessment was done primarily on the basis of lipid 
profi le.

Investigations: All the patients were investigated for lipid profi le,{Serum 
cholesterol, triglyceride HDL (High Density Lipoprotein), LDL (Low Density 
Lipoprotein) & VLDL (Very Low Density Lipoprotein), TC/HDL ratio (Total 
serum cholesterol & High density lipoprotein ratio) & LDL/HDL ratio (Low 
Density Lipoprotein & High Density Lipoprotein Ratio)}. Lipid profi le was done 
by using enzymatic method (Fischabach, 2000). Patients were asked not to eat 
any food accepts water for 12-14 hrs before taking the blood sample. Blood 
pressure was also recorded.

The study was open, controlled, randomized case control study for the period 
of 60 days.

Test drug formulation is a non pharmacopoeal compound drug designed for 
this study containing Tukhme Bartang (Plantago major Linn) (seeds), Methi 
(Trigonella foenum–graecum Linn) (seeds), and Ritha (Sapindus trifoliatus 
Linn) (fruit rind), it was given in group A in the dose of 6.1gm (thrice a day) 
orally and dosage of drugs was fi xed according to Unani text for Plantago 
major Linn (Bartang) 3g. (Hakeem, 1894; Khan, 1874) , Trigonella foenum- 
graecum Linn (Methi) 3g. (Anonymous, 1987; Hakeem, 1894; Kabeeruddin, 
2000; Rafi quddin, 1985; Lubhaya, 1977) and Sapindus trifoliatus Linn (Ritha) 
100mg (Lubhaya, 1977). Standard drug Muqil (Commiphora mukul Hook.ex 
Stocks) an Oleo-gum-resin was given to Group B in the dose 1 g. three times a 
day orally (Hakeem, 1894; Kabeeruddin, 2000).

Muqil was powdered & fi lled in capsules; 1g. Muqil powder was fi lled in 2 
capsules & given to patients of Group B (Standard control). Tukhme Bartang, 
Tukhme Methi, & post Ritha were powdered, and 6.1 gm powdered drug 
(dose) was given in different forms i.e. 3g. powder & 3.100 gm pills (9 pills) 
in single dose 3 times a day. Ritha was mixed in pills, to avoid its bad taste & 
nausifi cient properties. Pills were prepared manually using water as a binder.

Drugs to both groups were given three times a day before meal for a period of 
60 days. The patients were advised to have fat free diet & mild walking during 
the trial, and were assessed on every 15 days of medication. All the patients 
were treated in the Out Patient Department. Investigations as mentioned 
earlier were done before, during and after the treatment. Drug compliance was 
monitored by checking the empty polythene sachet of drugs.
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Each patient was recorded on a Performa, especially designed for the study. 
All base line assessments were taken on the day of inclusion (Day-0) in the 
study and a similar assessment was taken on Day-60 of treatment. (No 
separate base line observation was made beside observation for recruitment). 
The data of both the test and control groups were tabulated and statistically 
analyzed by calculating the mean and standard deviation (means ± SD) 
followed by applying ‘t’ test (paired) to the observations recorded at the end 
of the study (60 days) to determine statistical signifi cance of the test drug 
(Mahajan, 2003). Findings were compared in each group.

Observations and Results

Sex wise distribution shows that out of 60 cases there were 36 male and 24 
female (Table 1). in the age group of 20-40 no of cases were 25, In age group 
of 41-60 no of cases were 32, and in age group 61-80 no of cases were 03 
(Table 2). Maximum no of cases 40 out of 60 had sedentary working style 
(Table 3). As many as 58 (96%) cases were taking mixed (vegetarian and 
non vegetarian) diet (Table 4). 20% had hypercholesterolaemia, 53.33% 
have hypertriglyceridaemia and 26.66% cases were with mixed type of 
hyperlipidaemia (Table 5).

Patients of both the group A and B have been investigated for parameters 
like lipid profi le, before, during & after treatment during 60 days and statistical 
signifi cance for test drug was determine for before and after treatment data. 
After 60 days of medication response of both the group i.e. group ‘A’ & 
group ‘B’ in decreasing the serum total cholesterol was (14.69% & 15.7%), 
TG (26.81% & 23.3%), LDL (18.98% & 19.54%) & VLDL (25.34%& 23.6%) 
respectively this reduction was signifi cant (P< 0.001) in comparison to before 
treatment range (Base line). There was also an increase in the HDL in group A 
and B (10.05% & 3.92%) respectively but increase in HDL was not signifi cant 
in group ‘B’ (control) (Table 6).

Table  1: Distribution of patients according to their sex:

Sr. No. Sex No. of Patient Percentage

1 Male 36 60%

2 Female 24 40%

Total 60 100%
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Table  2: Distribution of patients according to their age:

Sr. No. Age group No. of Patients Percentage

1 20-40 25 41.6%

2 41-60 32 53.3%

3 61-80 03 5.0%

4 Total 60 100%

Table  3: Distribution of patients according to their profession

Sr. No. Profession No. of Patients Percentage

1 Offi cial 12 20%

2 Sedentary 40 66.6%

3 Hard workers 08 13.3%

Total 60 100%

Table  4: Distribution of patients according to their dietary habits

Sr. No. Dietary Habit No. of Patients Percentage

1 Veg. 02 3.3%

2 Mixed 58 96.6%

Total 60 100%

Table 5: Distribution of Patients According to increase in type of plasma lipids 
i.e. Cholesterol, Triglyceride or mixed:

Plasma lipids elevated No. of patients Percentage

Group A Group B Total

* 
Hypercholesterolaemia

06 06 12 20.00%

* Hypertriglyceridaemia 13 19 32 53.33%

* Mixed type 11 15 16 26.66%

 Total 30 30 60 100%
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Table 6: Effect of Drugs on serum lipids

Parameters Test Drug (Group A) Control Drug (Group B)

Before 
treatment
At day-0

After 
treatment
At day-60

% Change 
 ↑ / ↓

Before 
treatment 
At day-0

After 
treatment 
At day-60

%
Change 

 ↑ / ↓

Total 
cholesterol 
mg/dl

229.4
± 29.9

195.7
± 21.6*

14.69%
Reduction

228.8
± 46.8

192.7
± 22.1*

15.7% 
Reduction

Triglycerides 
mg/dl

181.6
± 32.1

132.9
± 30.2*

26.81%
Reduction

198.9
± 49.4

152.5
± 34.3*

23.3%
Reduction

HDL mg/dl 40.1
± 5.9

44.2
± 6.4*

10.05%
Increase

39.79
± 9.11

41.35
± 8.3

3.92%
Increase

LDL mg/dl 153.3
± 26.5

124.2
± 16.4*

18.98%
Reduction

150.9
± 44.32

121.4
± 20.75*

19.54%
Reduction

VLDL mg/dl 36.6
± 6.4

27.1
±4.6*

25.34%
Reduction

39.8
± 10.3

30.4
± 7.06*

23.6%
Reduction

TC/HDL 
ratio

5.7 4.4 22.8%
Reduction

5.8 4.73 18.4%
Reduction

LDL/HDL 
ratio

3.7 2.79 24.59% 
Reduction

3.8 2.93 22.89%
Reduction

Statistical method used, mean ± standard deviation and paired “t” test
P*< 0.001 as compare to before treatment value, (n=30)

Discussion

Majority of cases of hyperlipidaemia were from in the age group of 41-60 and 
had sedentary life style. Most of the cases were of hypertriglyceridaemia and 
decrease in TG level was also signifi cant in this study. Possible lipid lowering 
action of test drugs might be attributed to several constituents of these 
drugs such as; 1) high concentration of saponin in fruit rind of Ritha. (Kirtikar 
and Basu, 1991; Rastogi and Mehrotra, 1990, 1995) (Saponin are bile acid 
sequestrant they combine with bile acids (bile acids are formed in the liver from 
cholesterol) & retard their re-absorption there by evacuating out lipid through 
the feces & reduce the plasma lipid levels) (Malinow, 1977; Oakenfull, 1979); 
2) mucilaginous fi ber & saponin fraction in Methi (Rastogi and Mehrotra, 
1993,1995) retard the absorption of fat whereas fi ber are not absorbed and 
form a bulk in intestine, its steroidal saponins also reduces cholesterol (Petit 
et al., 1995), beside this, it also contains alkaloids (Mainly trigonelline) & 
protein high in lysine, L-tryptophan, methionine, Vit B (Nicotinic acid) which 
has lipolytic activity (Anonymous, 2005; Evans, 2002; Kolousek and Coulson, 
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1955; Lakshmiah and Ramshastri, 1969); 3) Mucilage content in Bartang 
(Chopra, 2002; Evans, 2002; Khare, 2004; Anonymous, 2005) reduces serum 
Cholesterol (Maksyumtina, et al., 1978; Newall, 1996) and can also act as 
corrective (Musleh) for the saponin (GIT irritation if any in given dose).

Both the drugs of group A & B were well tolerated, one of the drugs in 
formulation-Ritha (Rind Powder) has been used in formulation named Habbe 
Ritha mention in Qarabadeene sarkari Unani Andhra pradesh for piles since 
long time (Anonymus, 1988). According to Dymock (1890) “we have no record 
of the use of this fruit (Ritha) as a poison for human being, doses of 70 grain 
(4.53g.) and more appear to have no injurious effect upon the system when 
taken as purgative’’ quantity used in our study is very less.

Test drug formulation had great potential in reducing TG, VLDL and LDL & 
increasing good cholesterol HDL. One important fi nding was that HDL level 
was signifi cantly increased in test group i.e. group A (10.05%) while in group 
B i.e. standard group HDL level did not increase signifi cantly (only 3.92%) 
when compared with baseline plasma lipid levels. Lipid imbalance is highly 
associated with insulin resistance, obesity and diabetes, and studies suggest 
that many subjects with low HDL level and those with high triglyceride level 
can also be insulin resistant. (Ginsberg, 2000; Markku, 2004) This means that 
they are unable to effectively used insulin, which is essential for regulating the 
storage & use of glucose (Sugar) & amino acids (proteins) in the body. It is 
now believed to be a major risk factor for the heart disease. Test formulation 
may be having some role in insulin stimulating activity & research had 
shown hypoglycemic activity in the drugs present in formulation. In Methi 
the fraction producing the hypoglycaemic effect is also responsible for its 
hypocholestrolaemic effect (Puri et al., 1994). Further test formulation reduces 
TC / HDL ratio upto 22.8% which is a major coronary risk factor, decrease in 
TG & increase in HDL was highly signifi cant in group A (test group). These 
effects may be due to the combination of Ritha with Methi which would have 
potentiated its action. Reetha used in this formulation can be of great potential 
as an anti - Hyperlipidaemic for which it has not been used so far. And this 
work might also help to validate classical Unani claims about the action of 
Ritha that it excretes Khilt-e-Balgham through faeces (Ghani, 1926). Results 
of improvement in test drug are similar to control (standard) drug Muqil. 
Above mentioned fi ndings of this formulation need further evaluation, also 
comparative study with Fibrates & Bile acid binding resins is needed.
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Conclusion

It may be concluded that the effect of the test formulation in lowering the 
level of serum total cholesterol, serum triglycerides, serum LDL, serum VLDL 
and increasing the level of serum HDL is signifi cant in patients of primary 
hyperlipidaemia, Highly signifi cant reduction in TG & HDL level in group A (test 
group) was noted.

Acknowledgement

Authors wish to thanks Mr. Arshad Mukhtar president A.J.M.A.K. for his 
encouragement and his co operation throughout the work.

References

Alagappan, R., 2001. Manual of Practical Medicine (Reprint). Jaypee brothers, 
New Delhi. pp. 463-467.

Anonymous, 1987. Standardization of single drug of Unani medicine, Methi. 
CCRUM, Vol. 1, pp. 220-225.

Anonymous, 2005. Plantago major Linn, The Wealth of India. CSIR. New Delhi 
(Reprint). Vol. VIII, pp. 147-148.

Anonymous, 2005. Trigonella foenum–graecum Linn, The Wealth of India. 
CSIR. New Delhi. (Reprint), Vol. X, pp. 299-306.

Anonymus, 1988. Qarabadeene Sarkari Unani, Part II. Govt. Indian Medicine 
Pharmacy (Unani), Govt. Central Press, Govt. of Andhra Pradesh, p. 169.

Chopra, R.N., Nayar, S.L., Chopra, I.C., 2002. Glossary of Indian Medicinal 
Plants., 6th (reprint) NISCAIR (CSIR), New Delhi, pp. 196, ibid, pp. 248 – 
249.

Christopher, Haslett, Edwin, R., Chilvers, Nicholas A. Boon, John A. Hunter, 
1999. Davidson’s Principles of Practice of Medicine, Edn 18th, pp. 527- 534.

Dymock, W., 1890. (Reprinted 1972). Pharmacographia Indica (vol. 1). A 
history of the principle drugs of vegetable origin. Bishen Singh Mahendra 
Pal Singh, Dehradun (Reprinted by the Institute of Health and Tibbi 
Reasearch, Pakistan), pp. 100 - 101.

Evans, W.C., 2002. Trease & Evans Pharmacognosy, 15th Edn. W. B. 
Saunders Company Limited, Printed in China. pp. 292 – 293, p. 210.

Fischabach Frances, 2000. A manual of Laboratory & Diagnostic test. 
Lippincott. Edn. 6th, p. 473.

Ghani, N., 1926. Khazinatul Advia, Vol 1. Karkhana Pai Lahore (Reprint), 
Khazainul Adviya Idara kitabul shifa, S.H Offset Press, New Delhi, p. 746.



Hippocratic Journal of Unani Medicine 18

Ginsberg, H.N., Huang L.S., 2000. The Insulin Resistance Syndrome: Impact 
on Lipoprotein Metabolism and Atherothrombosis J. Cardiovasc Risk 
7:325-331.

Hakeem A., 1894. Bustanul Mufradat, First Edn. Mujtaba Press, Lucknow, pp. 
85, 286, 327.

Ibn Sina, (980-1037 AD). Al Qanoon, Urdu Translation by Kantoori G.H., Idara 
Kitabul Shifa, Vol. 3rd. Part 1st, pp.755-757.

Istiyaq, AH.S, 1980. Al-Umur Al Tabiyah. Saini Printers, Delhi-6, pp. 
105,107,108

Kabeeruddin, 2000(Reprinted). Makhzanul Mufradat Al Maruf Khawasul Advia 
(Reprint). H.S. Offset Press, New Delhi, pp. 307 - 308, 547-548, 562 – 564.

Khan, M.M.M, 1874. Tohfatul Mominin. Anjuman Taraqqui Urdu, Urdu bazar, 
Delhi, p. 488.

Khan, R.A., 1353. Yadgare-Razayee, Tazkiratul Hind (Persian). Shamsul Islam 
Press, Hyderabad, p. 100

Khare, C.P, 2004. Encyclopedia of Indian Medicinal Plants. Springer - Verlag 
Berlin Heidelberg, New York, Germany, pp. 458 – 460.

Kirtikar, K.R., Basu B.D., 1991. Indian Medicinal Plants, Vol I. Shiva Offset 
Press, Dehradun, pp. 631 – 635.

Kolousek, J. and Coulson, C.B., 1955. Plant proteins II. —Amino-acid content 
of the seed protein of Trigonella foenum-graecum L. and of the seed 
protein and thallus protein of Galega offi cianalis L. Journal of the Science 
of Food and Agriculture 6(4): 203-206.

Kolousek, J. and Coulson, C.B., 1955. Plant proteins IV.—amino-acids present 
in alcoholic extracts of grass and legume hays and fenugreek seeds. 
Journal of the Science of Food and Agriculture 6(8): 455-461.

Kuppuranjan, K., Rajgopalan S.S., Koteswara Rao T., & Sitaraman R., 1978. 
Effects of guggle on serum lipids in obese hypercholesterolaemic & 
hyperlipidaemic cases. J. Assoc. Physician. India 25: 367-371.

Lakshmiah and Ramshastri, 1969. Nutritive Value of Indian foods. T.Nutr & 
Dret. 6:200.

Lubhaya, R., 1977. Goswamy Bayanul Advia, Part I. Goswami Kutub Khana, 
Aala Press Delhi-6. 2nd Edn. Part l, pp. 138-139, 114 - 116.

Lubhaya, R., 1977. Goswamy Bayanul Advia, Part II. Goswami Kutub Khana, 
Aala Press Delhi-6. 2nd Edn., pp. 228 – 229.

Mahajan, B.K., 2003. Methods in Biostatistics. Jaypee Brothers Medical 
Publishers, New Delhi (Reprint), pp. 149-151.



Hippocratic Journal of Unani Medicine 19

Majusi, A.A., 2010 (Reprint). Kamilus Sana (Urdu Translation by Kantoori G.H.) 
Idara Kitabul Shifa, Vol. 1, Chapter 7, pp.372-73, chapter 23, p. 54.

Maksyutina, N.P., Nikitina, N.I., Lipkan, G.N., Gorin, A.G., Voitenko, I.N., 1978. 
Chemical composition and hypocholesterolemic action of some drugs 
from Plantago major leaves. 1. Polyphenolic compounds. Farm-Zh-Kiev 
(Farmatsevtichnii-Zhurnal) 33(4): 56-61.

Malhotra, S.C. and Ahuja, M.M.S., 1971. Comparitive hypolipidaemic 
effectness of gum gugglu fraction A, CDIB Ciba 13437 Su. Ind. J. Med. 
Res. 59:1621.

Malhotra, S.C., Ahuja, M.M.S. and Sundaran, K.R., 1977. Long term clinical 
studies on the hypolipidaemic effect of Commiphora mukul (Gugglu) & 
clofi brate. Ind. J. Med. Res. 65: 390-392.

Malinow, M.R., Carolyn, S., George, O.K., Livingston, A.L., Peter, R.C. 1977, 
Effect of alfalfa saponins on intestinal cholesterol absorption in rats, 
Oregon Regional primate research center , Am.J.Cl.Nutr. 30:2061-2067.

Markku laakso, 2004. Gene variants, insulin resistance, and dyslipidaemia, 
Current Opinion in Lipidology 1(4):222-223.

Mishkinsky J., Joseph, B., Sulman, F.G., 1967. Hypoglycaemic effect of 
trogonelline. Lancet 2: 1311-12.

Mobin, Wahaburrehman, Mir, Y., 2004. Role of Zanjabeel and Luk Magsool in 
Hyperlipidaemia: a clinical trial M.D (Ilmul advia) Thesis, N.T.R University 
of Health Sciences, Vijayawada A.P., p. 2.

Newall Carol A., Anderson Philips David J, 1996, Herbal Medicine: A Guide for 
Health Care Professional. Britain, pp. 117 - 118, 210 – 212.

Nityanand, S. and Kapoor, N. K., 1973. Cholesterol lowering activity of the 
various fraction of Commiphora mukul (Guggul). Ind. J. Exp.Bio. 11:395.

Nityanand,S. and Kapoor, N. K., 1971. Hypocholesterolaemic effect of 
Commiphora mukul Guggal. Indian J. Exp. Bio. 9:376.

Oakenfull D.G., Fenwick D.E., Hood R.L., Topping D.L., Illman R.L., Storer 
G.B. 1979. Effects of saponins on bile acids and plasma lipids in the rat, Br. 
J. Nutr. 42(2):209-16.

Panda, U.N, 2000. Text Book of Medicine (First Edn.). S.K. Jain, Daryaganj, 
New Delhi, pp. 486 – 487.

Petit, P.R., Sauvarie, Y.D., Hillaire B.D.M. et al., 1995. Steroidal saponin from 
fenugreek seeds, extraction, purifi cation and pharmacological investigation 
on feeding behavior and plasma cholesterol. Steroids 60(10):674.



Hippocratic Journal of Unani Medicine 20

Prajpati, Purohit, Sharma, Kumar, 2003. A Hand Book of Medicinal Plants, 
Jodhpur (India), p. 407.

Puri, D., Prabhu K.M., Murthy, P.S., 1994. Hypocholesterolaemic effect of 
hypoglycemic principle of fenugreek (Trigonella foenum-graecum) Seeds. 
Indian Journal of Clinical Biochemistry 9(1):13

Rafi quddin, M., 1985. Kanzalul Advia Mufrida, First edition, A.M.U. Press, 
Aligarh, pp. 141-142; 305, 370.

Rastogi, R.P., Mehrotra,B.N., 1990. Compendium of Indian Medicinal Plants 
(Vol. 1). Central Research Institute of Medicinal and Aromatic Plants 
(CIMAP), Lucknow, PID, New Delhi (reprint 2004), p. 361.

Rastogi, R.P., Mehrotra,B.N., 1991, Compendium of Indian Medicinal Plants 
(Vol. 2). Central Research Institute of Medicinl and Aromatic Plants 
(CIMAP), Lucknow, PID, New Delhi (reprint 1999), pp. 609-610.

Rastogi, R.P., Mehrotra,B.N., 1993 (reprint 2001) . Compendium of Indian 
Medicinal Plants (Vol.3). Central Research Institute of Medicinal and 
Aromatic Plants (CIMAP), Lucknow, PID, New Delhi, p. 659.

Rastogi, R.P., Mehrotra,B.N., 1995. Compendium of Indian Medicinal Plants 
(Vol. 4). Central Research Institute of Medicinal and Aromatic Pants, 
Lucknow, PID, New Delhi (reprint 2002), pp. 654, 740 - 741

Ribes, G., Sauvaire Y, Da Costa C, Baccou J.C., Loubatieres-Mariani, M.M., 
1987. Hypocholesterolaemic and hypotriglyceridaemic effects of sub 
fractions from fenugreek seeds in alloxan diabetic dogs. Phytotherapy 
research 1: 38-43.

Satoskar, R.S., Bhandarkar S.D., 2001. Pharmacology & 
Pharmacotherapeutic, 17 Edn. Popular Prakashan, Mumbai, pp. 563 - 565,

Satyavati, G.V., Dwarkanath, C., & Tripathi, S.N., 1969. Experimental studies 
on the hypocholesterolaemic effect of Commiphora mukul Engl. (Guggul). 
Ind. J. Med. Res. 57:1590

Shah N.S., Anand M.P., 2003. A.P.I. Text Book of Medicine, 7th Edn. 
Association of Physicians of India, Bombay, pp. 252-258.

Shani (Mishkinsky), J., Goldschmied, A., Joseph, B., Ahronson, Z. and Sulman, 
F. G., 1974. Hypoglycaemic effect of Trigonella foenum graecum [sic] and 
Lupinus termis (Leguminosae) seeds and their major alkaloids in alloxan-
diabetic and normal rats. Arch. Int. Pharmacodyn. 210: 27-37

Sharma, R., 1986. An evaluation of hypocholesterolaemic factor of Fenugreek 
seeds in Rats. Nutr. Rep. Int. 33:669 - 677.



Hippocratic Journal of Unani Medicine 21

Sharma, R.D., 1986. Effect of fenugreek seeds & leaves on blood glucose & 
serum insulin response in human subject. Nutr. Res. 6:1353 -1364.

Ziya-uddin Abdullah Bin Ahmed Ibn-al-Baytar, 1197-1248. (Urdu translation 
1986), Aljamiul Mufradat al Advia wal-Aghzia, Vol II (Urdu translation by 
CCRUM, New Delhi), pp.54-55.

Ziya-uddin Abdullah Bin Ahmed Ibn-al-Baytar, 1197-1248. (Urdu translation 
1986), Aljamiul Mufradat al Advia wal-Aghzia, Vol I (Urdu translation by 
CCRUM, New Delhi), pp. 298-30. 


