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The efficacy of a marketed polyherbal ayurvedic formulation in streptozotocin-nicotinamide model in 
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Introduction

Presently there is growing interest in herbal remedies due to the side 
effect considerations associated with the synthetic oral hypoglycemic 
agents in the treatment of diabetes mellitus. Hence the traditional 
herbal medicines are mainly used which are obtained from plants [1-4]. 
The present study is an attempt towards assessment of the efficacy 
and safety of a polyherbal proprietary medicine in streptozotocin-
nicotinamide induced experimental diabetes in wistar albino rats. The 
study attempts to investigate the possible antidiabetic potential of the 
polyherbal proprietary medicine (Table 1) against the pancreatic 
damage in streptozotocin induced diabetes in wistar rats [5-9]. 

Although the individual constituents of this formulation has been 
studied previously but the proprietary medicine, as a whole, has not 
been studied for its efficacy in treating diabetes in established animal 
models as well as to assess the extent of impact of the medicine on 
major body organs such as liver, kidney, pancreas though the use of 
biochemical tests and histopathological studies [10-12]. Thus present 
study is aimed at an overall assessment of the safety and efficacy of 
this polyherbal formulation [13-15].

Materials and Methods

Chemicals and reagents

Streptozotocin (Batch No: T-6737644, Manufacturer: Sisco Research 
Laboratories Pvt. Ltd.) Glibenclamide tablets (Manufacturer : Sanofi-
Aventis, Batch no: 11T-0332), PHAF capsules (Batch no : DA-2354) 
was received as a gift sample from the manufacturers , Nicotinamide 
( Mf. Himedia) Trisodium citrate, Carboxymethylcellulose starch ( 
CMC) (Manufacturer: Hi Media Lab Pvt. Ltd) 

Experimental Animals

Healthy male Wistar rats (130-180 gm) maintained at standard 
laboratory conditions and fed standard pellet diet and given water ad 
libitum [16]. Permission was obtained from the Institutional Animal 
Ethics Committee prior to conducting the experiments (IAEC/2013-
Feb/03). Experimental groups and their treatment schedules are 
given in Table 2.
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Table 1: Composition of the polyherbal ayurvedic formulation (PHAF)
 in capsule dosage form

Ingredients Amount

Meshashingi (Gymnema sylvestre)

Indrayav
(Holarrhena antidysenterica)

Methi (Trigonella foenum graecum)

Neem (Azadirachta indica)

Jambeez (Syzgium cuminii)

Karala  (Momordica chirantia)

Swarna Bhasma, Roupya Bhasma

Abha, Probal, Mukta

1.5 gm

950 mg

1 gm

500 mg

500 mg

500 mg

4 mg each

8 mg each

Table 2: Experimental groups and their treatment schedules

Group Treatment

GROUP 1- Vehicle Control

GROUP 2- Positive Control    
(STZ) plus nicotinamide 
120 mg/kg b.w

GROUP 3- Standard Group 
(Glibenclamide  treated)

GROUP 4- DIABIND treated

GROUP 5- Glibenclamide + 
DIABIND  treated

2% CMC solution.

STZ 60 mg/kg dose  +  120 mg/ kg 
nicotinamide +2% CMC solution.

Glibenclamide 10 mg/kg body weight 
along oral route

200 mg/kg along oral route

Glibenclamide 5 mg/kg body weight 
along oral route + DIABIND  200 mg/kg 

along oral route
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Study in normoglycemic animals

Healthy rats were divided into three groups (n=6). After overnight 
fasting with free access to water, fasting blood glucose (FBG) levels of 
each animal was determined at the beginning of the experiment (at 0 
h). Animals in control group (group I) received only the vehicle and the 
test group animals (group II) were treated with DIABIND (200 mg/kg 
b.w) orally. The animals (group III) received DIABIND (200 mg/kg) plus 
glibenclamide (5 mg/kg). Blood glucose levels were determined again 
at 1/2 h, 1 h and 2 h after oral administration of test samples to assess 
the effect of test samples on normoglycemic rats [15, 16].
Study in STZ induced diabetic rats

Healthy male wistar albino rats were divided into five groups (n=6). 24 
animals were induced with STZ at 60 mg/kg body weight followed by 
nicotinamide 120 mg/kg b.w. The animals were checked after 72 h 
(after the triphasic reaction on glycemic levels) and only those animals 
with random blood glucose levels greater than 200 mg/dl were 
selected for inclusion in the study thereafter. The streprozotocin dose of 
60 mg/dl with nicotinamide 120 mg/kg replicates a model of Type 2 
diabetes mellitus in Wistar rats.

All experimental animals received 15-day treatment as follows: the 
non-diabetic control and diabetic control groups both received vehicle - 
2 % CMC; the other three groups received glibenclamide (10 mg/ kg), 
PHAF (200 mg/kg) and PHAF (200 mg/kg) plus glibenclamide (5 
mg/kg), respectively. Post prandial blood glucose measures was taken 
2 h post food being accorded to these animals with carbohydrates. 
Blood was withdrawn from the dorsal tail vein. The results were 
checked in a semi-autoanalyser and correalated with the glucometer 
readings (Figures 1, 2, 3; Table 3)
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Figure 1: Comparison of body weights of study groups at the beginning 
and end of the study. (n=6). All values represent Mean and SEM values

Figure 2: Comparison of reduction in Fasting Blood Glucose across 
study groups. All values represent Mean and SEM values

Figure 3: Comparison of reduction in post prandial blood glucose 
thacross the treatment groups. Intervals of 0, 5, 10 and 15  day. (n=6)

Table 3: Findings of the organ weight post study period. Liver, kidney, 
heart and spleen was isolated from an experimental animal after 
sacrifice and compared to the standard weights. (n=6).  Pancreas 
weight was also incorporated. Wistar albino rat. Body weight of the 
animal 160-180 gm

Group Liver Heart Kidney Spleen Pancreas

Group 1

Group 2

Group 3

Group 4

Group 5

7.178gm

5.901 gm

7.29 gm

7.44 gm

7.361 gm

0.512 gm

0.5156 gm

0.5423 gm

0.522 gm

0. 5343 gm

1.141 gm

1.39 gm

1.010 gm

1.133 gm

1.226 gm

1.163 gm

1.211 gm

1.151 gm

1.166 gm

1.213 gm

0.88 gm

0.64 gm

0.81 gm

0.73 gm

0.67 gm

Statistical Analysis

Values were expressed as Mean ± Standard Error Mean. Between 
groups comparison was done using Analysis of Variance (ANOVA) 
followed by post-hoc Tukey's multiple comparison test. Analysis of 
data was achieved with the help of standard statistical software, 
namely Microsoft Excel, Primer of Biostatistics version 5.1 and SPSS 
version 17. P < 0.05 was considered statistically significant [17-20]. 
ANOVA using SPSS was used to find out the difference in the groups 
at 95 % C.I. Treatment and the Disease Control groups were 
compared. Since more than 2 groups were used. t tests were not 
liable for being used.                 

Effect on Body Weight in Rats 

The changes in body weight across different study groups expressed 
on Day 0 and on Day 15 are given in Table 4. 

Table 4: Changes in body weight in Wistar albino rats 

Group Group 1 Group 2 Group 3 Group 4 Group 5

Day-0 148.33 ±
 3.02

143.33 ±
2.96

148.33 ± 
2.11

160 ±
1.87

146.67± 
1.91

Day-15 150 ±
1.91

111.67±
2.36

131.67 ±
1.44

133.3 ±
1.67

128.33±
1.79
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weight and vital organ histological studies, indicated no significant 
changes between different groups. This leads us to hypothesize that 
the marketed PHAF actually possesses significant blood sugar 
lowering property with little safety concerns. However, future studies 
in clinical settings are warranted to corroborate the present findings 
conclusively.

Acknowledgements

The authors are grateful to all the respective institutions for their 
constant support and motivation to carry out this research work.

Conflicts of interest

The authors declare no competing interest.

1. Ali KM, Chatterjee K, De D, Bera TK, Ghosh D. Efficacy of aqueous extract of 
seed of Holarrhena antidysenterica for the management of diabetes in 
experimental model rat: A correlative study with antihyperlipidemic activity. 
Int J Appl Res Nat Prod 2009; 2:13-21.

2. Mohamed M, Mohamed E, Perumal S. Effect of Pongamia pinnata to lipid 
peroxidation and antioxidants in hyperammoneomic rats: With references to 
circadian variation. Ir J Pharmacol Therap 2007; 6:119-23.

3. Trivedi NA, Mazumder B, Bhtt JD, Hemavathi KG. Effect of Silajit on blood 
glucose and lipid profiles in alloxan-induced diabetic rat. Ind J Pharmacol 
2004; 36:373-76.

4. Sathishekar D, Subramanian S. Antioxidant properties of Momordica 
charantia(bitter gourd) seeds on streptozotocin-induced diabetic rats. Asia 
Pac J Clin Nutr 2005; 14:153-58. 

5. Maiti R, Jana D, Das UK, Ghosh D. Antidiabetic effect of aqueous extract of 
seed of Tamarindus indica in streptozotocin induced diabetic rats. J 
Ethnopharmacol 2004; 92: 87-93. 

6. Szkudelski T. The mechanism of alloxan and streptozotocin action on ß-
cells of rat pancreas. Physiol Res 2001; 50:536-46.

7. Chandalia HB, Sadikot S, Bhargava DK, Krisnaswami PR. Estimation of 
glycosylated haemoglobin by a simple chemical method and its use in 
monitoring control of diabetes mellitus. J Assoc Phys Ind 1980; 28:285-86. 

8. Chou AC, Wilson JE. Carbohydrate metabolism. In: Wood WA, editor. 
Methods in Enzymol. New York: Academic Press; 1975. pp. 20-21.

9. Sadasivam S, Manickam A. Carbohydrate. In: Sadasivam S, Manickam A, 
editors.Methods in Biochemistry. New Delhi: New Age International Pvt Ltd; 
1996. pp. 11-12.

10. Henry RJ, Chiamori M, Gonub OJ, Berkman S. Revised 
spectrophotometric methods for the determination of glutamate oxaloacetic 
transaminase, glutamic pyruvate transaminase and lactic acid 
dehydrogenase. Am J Clin Pathol 1960; 34:381-98. 

11. Oberley LW. Free radical and diabetes. Free Rad Biol Med 1988; 5:13-24.

12. Carter AC, Broder L, Friedman M. Streptozotocin and metastatic 
insulinoma. Ann Intern Med 1971; 74:445-6. 

13. Barthel A, Schmoll D. Novel concepts in insulin regulation of hepatic 
gluconeogenesis. Am J Physiol Endocrinol Metab 2003; 285:685-92. 

14. Maiti R, Jana D, Das UK, Ghosh D. Attenuation of hyperglycemia and 
hyperlipidemia in streptozotocin induced diabetic rats by aqueous extract of 
seed ofTamarindus indica. Biol Pharm Bull 2005; 28:1172-76. 

15. Slave A, Carrupt PA, Tillement JP, Testa B. Structural damage to protein 
caused by free radicals: Assessment, protection of antioxidant influence of 
protein binding.Biochem Pharmacol 2001; 61:1237-42. 

16. Prakasam A, Subramaniam S, Pugalendi KV. Effect of Caseria esculenta 
on blood glucose and plasma antioxidant status in Stretozotocin diabetic rats. 
Polish J Pharmacol 2003; 55:43-49. 

17. Mandal S, Barik B, Mallick C, De D, Ghosh D. Therapeutic effect of ferulic 
acid, an ethereal fraction of ethanolic extract of seed of Syzygium cumini 
against streptozotocin induced diabetes in male rats. Methods Find Exp Clin 
Pharmacol 2008; 30:121-28. 

18. Saravanan S, Pari L. Antihyperlipidemic and antiperoxidative effect of 
Diasulin, a polyherbal formulation in alloxan induced hyperglycemic rats. 
BMC Com Alt Med 2005; 5:1-8. 

19. Heidi KO. In-vivo insulin regulation of skeletal muscle glycogen synthase 
in calorie-restricted and in ad libitum-fed rhesus monkeys. J Nutr 2001; 
131:907-13.

20. Ruiter JD. Overview of the antidiabetic agent. Endocrine 
Pharmacotherapy  Module spring 2003: 1-33

References

Findings of histological studies is given in Figures 4, 5 and 6.

Discussion

The polyherbal drug being studied contains six herbal drug 
combinations like Gymnema sylvestre, Holarrhena antidysenterica, 
Trigonella foenum graecum, Azadirachta indica, Syzgium cuminii, 
Momordica chirantia and traditional ayurvedic excipients such as 
bhasma. The study revealed that this PHAF reduces fasting blood 
glucose and post prandial blood glucose level significantly * (P< 0.05) 
as compare to glibenclamide. It demonstrated a significant reduction (p 
<0.05) in reduction of median fasting blood glucose level by 40.7 % 
compared to 36.25 % in the glibenclamide treated group.  Organ weight 
also did not reveal any significant untoward effect of the polyherbal 
marketed formulation as capsules on the major organs such as 
pancreas, kidney and the liver of wistar rats. Follow up studies using 
larger samples need to be performed to substantiate and corroborate 
this present hypothesis about this polyherbal product. From the 
findings we hypothesize that the polyherbal formulation was found to 
be safe and effective, having an add-on effect when co administered 
with glibenclamide. Histological studies revealed normal architecture 
of the tissues in the treatment as well as standard groups at 10 x and 40 
x magnification levels. The tissue sections showed no untoward 
effects in the treatment groups but deleterious changes were visible in 
the negative control and diabetic control groups.

Conclusion

A 15-day treatment with PHAF significantly reversed hyperglycemia in 
streptozotocin induced diabetes that was comparable to glibenclamide 
(p<0.05). The said PHAF in combination with glibenclamide produced 
a synergistic effect (p<0.05). Routine biochemical parameters, body 

Figure 4: Findings of the histological study of rat pancreas sections 
under (40 X magnification) across groups (1-4) showed the destruction 
of beta cells in the disease controlled group. The treatment groups (3 
and 4) showed signs of regaining of normal architecture of the cells of 
the pancreas indicating the efficacy of the PHAF in therapy.

Figure 5: Findings of the histological study of rat kidney sections under 
(10 x and 40 x magnification) did not show any remarkable changes 
across groups (1-4)

Figure 6: Findings of the histological study of rat liver sections under 40 
x magnification did not reveal any remarkable changes across the 
study groups (1-4) 
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