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ABSTRACT 
Pre-diabetes is a ‘grey area’ between normal and diabetes. Various studies have shown that pre-diabetic subjects who developed diabetes had higher 
triglyceride and cholesterol values at baseline. At the time of diagnosis of diabetes around half of the patients will show some evidence of coronary 
artery disease. Treating dyslipidaemia in pre diabetes condition can not only reduce the conversion rate to diabetes but also occurrence of coronary 
artery disease (CAD). The Purpose of present study was to see whether an Ayurvedic polyherbal formulation PDBT which contains water extracts of 
Guduchi (Tinospora cordifolia), Vijaysar (Pterocarpus marsupium), Gudmar (Gymnemma sylvestre), Karvellak (Momordica charantia) and Shunthi 
(Zinziber officinale) can reduce mild to moderate dyslipidaemia in Pre-diabetic state as compared to placebo. A double blind placebo controlled 
(Randomized Controlled Trial) RCT was conducted on 100 patients (50 in each group) having mean age 48.78 ± 10.098; for 6 months to see the 
effect of polyherbal formulation as compared to placebo in pre-diabetic individuals. A diagnostic criterion for pre-diabetes was set according 
American Diabetic Association (ADA) 2000. Cholesterol, High Density Lipoprotein (HDL), was done with Wyebenga and Pileggi’s method / Bio-lab 
Kit. Triglycerides were estimated by enzymatic Kit method. Blood sugar level (BSL) was calculated by Glucose oxidase- peroxidase (GOD-POD) 
method. Low Density lipoprotein (LDL), Very Low Density Lipoprotein (VLDL) was calculated by formula. These investigations were done before 
treatment (BT) and after treatment (AT). Unpaired T and paired T test were applied by INSTAT 2 software as a test of significance. Mean Cholesterol 
before treatment and after treatment 200.04 ± 41.6 and 172.09 ± 42.29, Mean HDL before treatment and after treatment 44.544 ± 10.517 and 47.30 ± 
8.35, Mean LDL 116.37 and 92.91. Triglycerides before treatment and A. T. 160.16 ± 132.02 in PDBT treated group. While in placebo treated group 
these values were increased from 170.53 ± 32.05 to 191.62 ± 36.75, for Cholesterol before treatment and after treatment. LDL increased from 92.85 ± 
31.19 to 99.139 for LDL. While for triglycerides values increased from 165.75 ± 44.33 to 211.18 ± 46.7. 
Keywords: Dyslipidaemia, pre diabetes, PDBT, Coronary Artery Disease (CAD) 
 
INTRODUCTION 
The international rise and incidence of diabetes is 
staggering. The WHO predicts that the global prevalence 
of Diabetes will increase to 300 million by 2025 with 
India set to have 57 million diabetics by 20251. Two third 
of Type 2 diabetic patients die of macro vascular disease. 
Among them three fourth are from Coronary Artery 
Disease. At the time of diagnosis of diabetes around half 
patients will show some evidence of atherosclerosis or 
cardiac involvement if subjected to investigation with 
sophisticated tools2.  Prior to development of 
hyperglycemia and Type 2 DM individuals undergo 
prolong pre-diabetic phase involving impaired glucose 
tolerance (IGT), impaired fasting glucose (IFG), and 
insulin resistance3. There is no doubt that cardiovascular 
risk factors are elevated long before development of 
diabetes, as it was shown in San-Antonio study4. Subjects 
in this study had high BP, Higher LDL, Triglycerides, and 
low HDL. The ‘Rancho Bernardo’ subjects who 
subsequently developed diabetes had higher triglycerides 
at the baseline5. These studies confirm that dyslipidaemia 
when treated early in pre-diabetes state can not only 
reduce the conversion rate from pre-diabetes to diabetes 
but also it can reduce incidence of atherosclerosis and 
coronary artery disease. Dyslipidaemia is  becoming the 
cause of most complicated and life threatening disorders 
such as coronary artery disease, Ischemia, cerebrovascular 
accidents, myocardial infarction, arthritis, and various 
other disorders like hypertension leading to multi organ 

damage. The statistics says that the prevalence of 
dyslipidaemia in the Indian population is higher in males 
than in females. As per statistics 38.7 % were males and 
23.3 % were females6. There is also increase in 
occurrence of CAD in persons having high levels of 
cholesterol, high triglycerides and low HDL hence there 
is strong association between dyslipidaemia and various 
vascular disorders7. Hence treating early borderline 
dyslipidaemia is one of the key of success in preventing 
cardiovascular disorders and atherosclerosis. A recent 
paper by Gosavi et al states that lipid management 
reduces the cardiovascular complications in individuals 
with diabetes and pre diabetes.8 Ayurveda with its holistic 
approach does the multi targeted action. Ayurvedic herbal 
medicines are multi targeted and act without much 
adverse drug reactions. Type 2 DM can be compared with 
Prameha in Ayurveda and Pre-diabetes with 
poorvarupavastha (~prodromal stage) of Prameha. The 
concept of medadhatvani mandya, (~impaired lipid 
metabolism) and rasa raktagat meda (~raised levels of 
lipids) in the pathogenesis of prameha from its 
poorvarupava is extensively described in Ayurveda. 
Hence an Ayurvedic polyherbal formulation which is 
safe, cost effective, having multi targeted action with 
holistic approach which can be effective in pre diabetes 
and borderline dyslipidaemia. Plants mentioned in 
Ayurvedic classics were selected and formulation 
prepared which was termed as PDBT. A cost effective 
multi targeted indigenous herbal formulation is always 
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safer than modern chemical agents like Atorvastatin and 
fenofibrates for mild to moderate Dyslipidaemia. As these 
drugs come up with various ADR’s like fibromyalgia9, 
weakness in muscular layer of blood vessels; also with 
their action specific targets neglecting the other 
mechanism of dyslipidaemia. Hence a polyherbal 
formulation is made from aqueous extracts of Guduchi 
(Tinospora cordifolia), Karvellak (Momordica 
charantia), Vijaysar (Pterocarpus marsupium), Gudmar 
(Gymnemma Silvestre) and Shunthi (Zinziber officinale). 
All these herbs are mentioned in Ayurvedic Texts for 
their Medoghna (~destroying fats) and Pramehgna 
(~antidiabetic) action. While Guduchi is also mentioned 
for its Rasayan (~rejunevetive and antioxidant) 
properties.10-12 
 
MATERIAL AND METHODS 
Plant material Zingiber officinale (Rhizome) batch 
number AHZO 1156, Tinospora cordifolia (stem), batch 
number AHTC 1147 Momordica Charantia (fruit) batch 
number AHMC1128, Gymnema sylvestre (leaves) batch 
number AHGS 1127, Pterocarpus marsupium (bark) 
batch number AHPM1112 which are indigenous to India 
were collected from local market and identified by 
Dravyaguna Department of R.A. Podar Ayurved College 
Worli Mumbai, India. These herbs were shadow dried and 
sent to Amrita Herbals, Indore for Water extraction. The 
extraction was done with Soxhlet apparatus after 
pulverisation. The extract was evaporated to dryness 
under vacuum desiccators (15.5 % w/w). After the 
standardisation of extracts as per API guidelines, PDBT 
capsules of 500 mg each containing equal amount of each 
extract were prepared. RCT- (CTRI Ref No. 
REF/2013/10/005824) (Ethical Clearance Number-

2314/31-03-2011. Total 114 pre-diabetic individuals with 
mean Age as 48.78 ± 10.098 were recruited for clinical 
trial after approval from institutional ethics committee 
and successful safety and efficacy in preclinical animal 
studies on wristar rats13. Diagnostic criteria for pre 
diabetes was according ADA14 (.i.e. Fasting BSL 100-125 
mg/dl, GTT 140-199 mg/dl or presence of both) 2000. 
Cholesterol HDL15-17, were analysed with Wyebenga and 
Pileggi’s method / Bio-lab Kit. Triglycerides by 
enzymatic method (Bio lab Kit)18,19 BSL by GODPOD20 
method Biolab diagnostic kit and LDL,VLDL were 
calculated by formula21-23. Patients were divided in to two 
groups Group A and Group B by lottery method of 
randomisation. Double blind placebo controlled study was 
done between the two groups. Those two groups were as 
follows PDBT + LSM (Lifestyle management) or Placebo 
+ LSM. LSM defines 150 minutes of walk per week. The 
drug was given 1 g (2 capsules in each dose) BD with 
Luke warm water as anupana morning after breakfast 
(Vyana Kal) and evening before dinner (Apan Kal). The 
placebo was given in same format, for six months. After 
six months repeat Lipid profile was done. During the six 
month study there was 14 drop out seven from each ± 
group. BSL fasting and PM was  done  every month to 
watch for conversion in Diabetes mellitus (DM). Patients 
who became diabetic as per WHO criteria were termed as 
converted to DM and they were not considered for further 
months. Lipid profile values at the time of diagnosis of 
DM were considered as after treatment values. After 
completion of trial blinding was opened; and data was 
analysed with INSTAT 2 software by applying paired T 
and unpaired T test. Group A was PDBT while Group B 
was placebo. Formula for LDL estimation- 

 
LDL Cholesterol = Sr.Cholesterol- (Sr.Triglycerides/5+ HDL-Cholesterol). 

Formula for VLDL was described by Friedewalt W.T. et al in 1972.  VLDL= Triglyceride/5. 
 
RESULTS  
 

Group Total Recruited Dropped Out Completed trial Converted to Type 2 DM Not converted to DM 
PDBT (Gr.A) 57 07 50 08 42 

Placebo (Gr.B) 57 07 50 15 35 
Relative risk = 1.438 by 95 % Confidence Interval: 0.7944 to 2.601 (using the approximation of Katz.) 30.46 % Risk reduction as compared to 

placebo group 
 

Cholesterol  
Group BT AT P value Test of significance 
Gr A 200.04 ± 41.6 172.09 ± 42.29 < 0.0001 Significant Paired T 
Gr B 170.53 ± 32.05 191.62 ± 36.75 < 0.0001 Significant Paired T 

P value  0.0154 Significant     
Test of significance  Unpaired T    

Values are expressed as mean ± SD. N = 50 in Group A and Group B p < 0.05) BT: Before Treatment; AT: After Treatment 
 

HDL 
Group BT AT P value Test of significance 
Gr A 44.544 ± 10.517 47.30 ± 8.35 0.0274 Significant Paired T 
Gr B 41.98 ± 7.22 43.76 ± 8.03 0.0128 Significant Paired T 

P value  0.0331 Significant   
Test of significance  Unpaired T   

Values are expressed as mean ± SD. N = 50 in Group A and Group B p < 0.05 BT: Before Treatment; AT: After Treatment 
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Triglycerides 
Group BT AT P value Test of significance 
Gr A 160.16 ± 63.829 132.02 ± 57.158 0.0002 Significant Paired T 
Gr B 165.75 ± 44.33 211.18 ± 46.7 < 0.0001 Significant Paired T 

P value  < 0.0001 Significant   
Test of significance  Unpaired T   

 
LDL 

Group BT AT P value Test of significance 
Group A 116.37 ± 39.04 92.91 ± 35.34 < 0.0001 Extre. Signi Paired T 
Group B 92.85 ± 31.194 99.139 ± 33.324 0.4988 Not significant Paired T 
P value  0.3674 Not Significant   

Test of significance  Unpaired T   
Values are expressed as mean ± SD. N = 50 in Group. A and Group. B p < 0.05 BT: Before Treatment; AT: After Treatment 

 
VLDL 

Group BT AT P value Test 
Group A 28.975 ± 13.236 25.532 ± 10.263 0.0186 Significant Paired T 
Group B 35.565 ± 10.357 35.541 ± 10.316 0.1621 Not Significant Paired T 
P value  < 0.0001 Extre Significant   

Test of significance  Unpaired T   
Values are expressed as mean ± SD. N = 50 in Group. A and Group. B p < 0.05 BT: Before Treatment; AT: After Treatment 

 
DISCUSSION 
As we can see in the chart the mean cholesterol, LDL 
VLDL and Triglyceride levels were decreased in Group 
A. These values were increased in Group B. HDL levels 
were increased in both groups this shows that LSM can 
increase HDL levels but LSM+ PDBT can increase better 
than only LSM. Number of individuals who became 
diabetic was also less in PDBT treated group. Relative 
risk ratio suggests that there was 30.46 % risk reduction 
in occurrence of DM as compared to placebo. Reduction 
in occurrence of diabetes is indicative of reduction in 
CAD risk24. Sushruta has said that shukradosha 
(~disorders of genital systems) and prameha are due to 
vitiation of Vyana Vayu and Apana vayu25 keeping that 
reference in mind medicines were given morning after 
breakfast and evening before dinner. According to 
Ayurvedic physiology Hridaya (~Heart) is a site of vyan 
vayu.26 Medicinal timing for vyan vayu is after morning 
breakfast while that for apan vayu is before meals. 
Dyspnoea on exertion is a cardinal sign of CAD which is 
nicely described in clinical features of Medovruddhi by 
vagbhat as ‘Alpe api cheshtite shwasam’27. Some of the 
herbs from this formulation are mentioned as 
medopachak28; which includes guduchi and shunthi. 
According to Ayurveda these herbs can treat 
medadhatvagni mandya, rasaraktagat meda and this 
combination is hridya (means beneficial for heart) also. 
Multi factorial etiology of CAD has been recognized for 
long time. Multiple risk factor intervention trial (MRFIT) 
focused on evaluation of multi-pronged preventive 
strategies and control of multiple risk factors29. For the 
years the focus of prevention of cardiovascular diseases 
has been on blood pressure, lipid profile and glycaemic 
control30. The ATP III guidelines emphasize that LDL 
and cholesterol reduction is the primary target for 
prevention of CAD and increase in HDL and reduction in 
Triglycerides are secondary targets. While 
‘Ranchobernaldo’ subjects who were converted to 
diabetic had hypertriglyceridemia. PDBT contains water 
extract of Ayurvedic herbs which have proved 
hypoglycemic activity31. This study demonstrates its 
action on lipid profile. Hence this will act on prevention 

of diabetes as well as CAD; by its multitargated action. 
While no other adverse drug reaction were observed 
during the study. 
 
CONCLUSION 
An Ayurvedic poly herbal formulation PDBT can reduce 
dyslipidaemia in pre-diabetics. Due to this activity this 
can also work against early pathogenesis of CAD. This 
can also delay the onset of early atherosclerosis and 
diabetes. 
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