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ABSTRACT 

Diabetes mellitus is a group of syndrome characterized by hyperglycemia, altered metabolism of lipids, carbohydrates 

and proteins and an increased risk of complications from vascular diseases. A number of investigations on hypoglycemic agents 

from plants used in traditional medicine have been conducted and many of them were found with good activity. A polyherbal 

formulation BSL-150 is a formulation manufactured by Indu Pharma and consists of combination of herbs and various 

bhasmas. Each tablet of BSL-150 weighing 500 mg contains Gymnema sylvestere, Tinospora cardiofolia, Embellica officinalis 

and various bhasmas. In this study the formulation is screened for its antihyperglycemic activity in Streptozotocin- 

Nicotinamide induced diabetes in Swiss albino mice. The effect of single and repeated oral administration of BSL-150 on 

glycemic parameters, lipid profile and histology of pancreas in doses of 250, 500 and 1000 mg/kg is evaluated. The significant 

(p<0.001) reduction in the glycemic parameters, and lipid profile (p<0.05) in BSL-150 treated groups was observed as 

compared to diabetic control group. While no significant (p<0.001) change in Serum and Pancreatic insulin level was observed 

in the animals treated with BSL-150 on the other hand there was significant increase (p<0.001) in Liver glycogen content in 

animals treated with BSL-150 as compared to the diabetic control group.  The histological studies of pancreas also showed the 

decreased tissue damage in the BSL treated groups as compared to diabetic control group. The results indicate that BSL 150 

possesses potential antihyperglycemic activity in STZ- Nicotinamide   induced diabetes in mice. 
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INTRODUCTION 

 Diabetes mellitus (DM) is a group of syndrome 

characterized by hyperglycemia, altered metabolism of 

lipids, carbohydrates and proteins and an increased risk of 

complications from vascular diseases.
 

It is a chronic 

disease  caused  by  inherited  or  acquired  deficiency  in  
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insulin secretion and/or by decreased responsiveness of the 

organs to secreted insulin. Such a deficiency results in 

increased concentrations of glucose in the blood, which in 

turn damage many of the body systems, in particular the 

blood vessels and nerves (Rother KI, 2007).
  
As per WHO 

key facts about diabetes are that 346 million people 

worldwide have diabetes. In 2004, an estimated 3.4 million 

people died from consequences of high blood sugar. More 

than 80% of diabetes deaths occur in low- and middle-

income countries. WHO projects that death due to diabetes 

will be double by 2005 to 2030. Healthy diet, regular 
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physical activity, maintaining a normal body weight and 

avoiding tobacco use can prevent or delay the onset of type 

2 diabetes (Diabetes Fact sheet N°312).  Various types of 

Oral Hypoglycemic agents such as biguanides, 

sulphonylureas and insulin are used for the treatment of 

diabetes mellitus (Holman RR and Turner RC, 1991) but 

are associated with the side effects (Valithan MS, 1998).
   

There are varieties of glucose-lowering agents available for 

the treatment of type 2 diabetes with differing mechanisms 

of action, although side effects, including weight gain and 

the risk of hypoglycemia, have been the main obstacles 

hindering achievement of glycemic targets. This treatment 

gap is highlighted by the recent controversy surrounding 

the outcome of the Action to Control Cardiovascular Risk 

in Diabetes (ACCORD) study, in which subjects who 

received intensive glucose control had increased weight 

gain, increased risk of hypoglycemia and increased risk of 

mortality during the study.
 

(The Action to Control 

Cardiovascular Risk in Diabetes Study Group, 2008). 

Thus, new strategies are needed for the prevention and 

treatment of diabetes. Amongst the existing alternative 

therapies, best is use of herbal remedies, which have been 

used since ancient times for the treatment of diabetes 

mellitus. 

 BSL 150 is a polyherbomineral formulation a 

proprietary medicine manufactured by Indu Pharma, Jejuri. 

As shown in the table no. 1, it consist of Syzygium cumini, 

Gymnema sylvester, Embillica officinalis, Tinospora 

cardiofolia and bhasmas of tin, gold, iron, lead and mica 

along with shilajeet. The herbs and bhasmas used in the 

formulation are reported in traditional medicine to treat 

diabetes mellitus. But the antidiabetic efficacy of the 

combination of all above as formulation is not evaluated 

pre-clinically.  The formulation BSL150 was evaluated for 

antihyperglycemic activity in STZ-Nicotinamide induced 

diabetic mice in this study.  

 

MATERIAL & METHODS 

Chemicals and Drugs 
 The BSL 150 was obtained as gift sample from 

Indu Pharma, Jejuri. The other drug glipizide was obtained 

as gift samples from Pharmaceutical industry. The 

chemicals required were purchased from local supplier 

Research laboratories, Hadapsar, Pune. The composition of 

BSL 150 is shown in Table No. 1.  

 

Animals 

 Swiss albino mice bred in the animal house 

facility of PDEA’s SGRS College of Pharmacy were used. 

The animals were maintained under controlled 

temperature, humidity and light cycle as per prescribed by 

the CPCSEA.  The standard animal chow and water was 

provided ad libitum.  The experimental protocol was 

approved by the IAEC (SGRS/IAEC/19/2009-10). 

 

Preparation and administration of test drugs 

 The test drug and reference drugs were triturated 

and either suspended in 5% carboxymethyl cellulose 

(CMC) or dissolved in water depending on solubility. The 

accurately measured dose was administered to animals. 

(Mutalik S et al., 2005). 

 

Induction of diabetes with Streptozotocin – Nicotinamide 

(STZ-NTM)  
 In overnight fasted mice Streptozotocin was 

injected (150 mg/kg, i.p.) 15 minutes after Nicotinamide 

injection (110 mg/kg) in all the groups except group I 

which was non-diabetic. Animals were fed with glucose 

solution (5%) for 12h to avoid hypoglycemia. 

Hyperglycemia was confirmed after 3 days. Mice having 

serum glucose >250 mg/dl were selected for the study 

(Rakieten N et al., 1963). 

Group Name of 

the Group 

Treatment Given 

Group-I Normal 

Control 

vehicle 5% CMC 

Group-

II 

Diabetic 

Control 

vehicle 5% CMC 

Group-

III 

  Std. Nicotinamide (110 mg/kg, 

i.p)+ Streptozotocin (150 

mg/kg, i.p.)+ Glipizide (10 

mg/kg p.o.) 

Group 

IV 

Test-I Nicotinamide (110 mg/kg, 

i.p.)+ Streptozotocin (150 

mg/kg, i.p.)+ BSL-150 (250 

mg/kg) 

Group 

V 

 Test-II Nicotinamide (110 mg/kg, 

i.p.)+ Streptozotocin (150 

mg/kg, i.p.)+ BSL-150 

(500mg/kg) 

Group 

VI 

Test-III Nicotinamide (110 mg/kg, 

i.p.)+ Streptozotocin (150 

mg/kg, i.p.)+ BSL-150 (1000 

mg/kg) 

 

Antihyperglycemic study  
 The mice were divided in six groups (each 

consisting 6 mice) and treated with test and reference drugs 

as following. The study was carried out in three ways: 

 

OGTT 

 The mice were fasted for 12-14 hours.  The test 

drug was administered orally. The blood glucose level was 

measured and glucose solution (2.5 g/kg body weight) was 

administered orally in a volume of 1 ml using oral feeding 

needle. The blood glucose level at 30, 60 and 120 minutes 

was measured.  

 

Acute study  

 The mice were allowed free access to tap water 

and standard laboratory diet except when  starvation  was  
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required. The test and reference drug solutions were 

administered orally according to the body weight of the 

animals and the blood glucose level at 0, 2, 4, 6 and 24 hr 

was evaluated.  

 

Sub-acute study  

 Chronic study involved daily administration of 

test drug for 28 days (once a day) at predetermined time 

and blood glucose was determined 7
th

, 14
th

, 21
st
 and 28

th
 

day.  

The Serum Insulin, Pancreatic Insulin, liver 

glycogen Glycosylated Haemoglobin, and 

histopathological changes in Pancreas were also evaluated. 

 

Statistical Analysis 

 The data are presented as the mean ± SEM. 

Results were analyzed statistically using the One Way 

ANOVA followed by Bonferroni multiple comparison 

tests. The minimum level of significance was set at 

p<0.05. 

 

RESULTS 

Effect of treatment with BSl-150 on OGTT 

 There was a significant (p<0.001) decrease in 

glucose clearance observed in group-II (DC) when 

compared with group-I (NC). On measuring the glucose 

clearance at 30 min no significant increase in glucose 

clearance was observed in group-III (Std) when compared 

with group-II (DC). While on the other hand it has been 

observed that at 30 min the glucose clearance was 

significantly (p<0.001) increased in group IV (Test-I) and 

group V (Test-II.), when compared with group-II (DC). 

Significant (p<0.01) increase in glucose clearance at 30 

min has been also observed in group VI (Test-III.) when 

compared with group-II (DC). At 60, 90 and 120 min 

significant (p<0.001) increase in glucose clearance has 

been observed in all the groups, group-III (Std.), group IV 

(Test-I.), group V (Test-II.), and group VI (Test-III.) when 

compared to group-II (DC) as seen in Table 2.   

 

Effect of BSL-150 on Blood Glucose Level in Acute study 

 As observed in Table 3 the significant (p<0.001) 

increase in blood glucose was observed in group-II (DC) 

when compared with group-I (NC). On measuring the 

blood glucose at 0.5 hrs after administration of test drugs 

significant (p<0.001) decrease in blood glucose was 

observed in group-III (Std.) when compared with group-II 

(DC). With group IV (Test-I.) and group V (Test-II.) 

significant (p<0.01) decrease in blood glucose was 

observed at 0.5 hrs when compared with group-II (DC). 

While with group VI (Test-III.) significant (p<0.05) 

decrease in blood glucose level was observed at 0.5 hrs 

when compared with group-II (DC). At 1,2,4,6, and 24 hrs 

significant (p<0.001) decrease in blood glucose was 

observed in all the groups, group-III (Std.), group IV (Test-

I.), group V (Test-II.), and group VI (Test-III.) when 

compared to group-II (DC). 

 

Effect of BSL-150 on Blood Glucose Level in Sub acute 

study 

 As seen in table 4, in the sub-acute study 

conducted for 28 days, significant (p<0.001) increase in the 

blood glucose was observed in group-II (DC) when 

compared with group-I (NC). On 7
th,

 14
th

, 21
st
 and 28

th
 day 

the significant (p<0.001) decrease in the blood glucose was 

observed in all the groups, group-III (Std.), group IV (Test-

I.), group V (Test-II.), and group VI (Test-III.) when 

compared to group-II (DC).  

 

Effect of BSL-150 on Serum Insulin in Sub acute study 

 Figure 1 shows the effect of treatment on Serum 

Insulin measured on 29
th

 day of treatment with standard 

and test drugs. Significant (p<0.001) decrease in the Serum 

Insulin was observed in group-II (DC) when compared 

with group-I (NC). The significant (p<0.001) increase in 

the Serum Insulin was observed in group-III (Std.) when 

compared with group-II (DC). While on the other hand no 

significant change in serum insulin has been observed in 

group IV (Test-I.), group V (Test-II.), and group VI (Test-

III.) when compared to group-II (DC).  

 

Effect of BSL-150 on Pancreatic Insulin in Sub acute 

study 

 Figure 2 shows the effect of treatment on 

Pancreatic Insulin measured on 29
th

 day of treatment with 

standard and test drugs. Significant (p<0.001) decrease in 

the Pancreatic Insulin was observed in group-II (DC) when 

compared with group-I (NC). The significant (p<0.001) 

increase in the Pancreatic Insulin was observed in group-III 

(Std.) when compared with group-II (DC). While on the 

other hand no significant change in Pancreatic insulin has 

been observed in group IV (Test-I.), group V (Test-II.), 

and group VI (Test-III.) when compared to group-II (DC).  

 

Effect of BSL-150 on Liver Glycogen content in Sub 

acute study 

 Figure 3 exhibits the effect of treatment on Liver 

Glycogen content measured on 29
th

 day of treatment with 

standard and test drugs. Significant (p<0.001) decrease in 

Liver Glycogen content was observed in group-II (DC) 

when compared with group-I (NC). Significant (p<0.05) 

change in Liver Glycogen content has been observed in 

group-III (Std.) when compared to group-II (DC). While 

the significant (p<0.001) increase in Liver Glycogen 

content was observed in group IV (Test-I.), group V (Test-

II.), and group VI (Test-III.) when compared with group-II 

(DC). 

 

Effect of BSL-150 on Glycosylated Haemoglobin content 

in Sub acute study 
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 Figure 4 exhibits the effect of treatment on 

Glycosylated Haemoglobin content measured on 29
th

 day 

of treatment with standard and test drugs. Significant 

(p<0.001) increase in Glycosylated Haemoglobin content 

was observed in group-II (DC) when compared with 

group-I (NC). While on the other hand significant 

(p<0.001) decrease in Glycosylated Haemoglobin  content 

was observed in group-III (Std), group IV (Test-I.), group 

V (Test-II.), and group VI (Test-III.) when compared with 

group-II (DC). 

 

Effect of BSL-150 on Histology of Pancreas in STZ-NTM 

induced diabetic mice 

 Pancreas was observed for following findings 

under 400X  after staining with hematoxyllin stain. 

 i) Beta cells (slightly elongated cells blue arrow with 

bright pink colored cytoplasmic granules 

 ii) Loss of cytoplasmic granules The histopathological 

studies showed the more than 75% pathological changes in 

Pancreas (Fig. 5) in group II (DC) as compared to group I 

(NC). The Group III (std), IV ( Test-I), V(Test-II) , and VI( 

Test-III) showed less pathological changes (50%) as 

compared to Group II (DC) suggesting that treatment with 

the test drug is decreasing tissue dam 

 

Table 1. Composition of BSL-150  

Sr.No. Common Name Quantity Botanical Name 

1 Jambhul beej 150 mg Syzygium cumini 

2 Madhunashini 100 mg Gymnema sylvester 

3 Amalaki 100 mg Embillica officinalis 

4 Guduchi Ghana 50 mg Tinospora cardiofolia 

5 Shuddha Shilajit 40 mg Mineral 

6 Abhrak Bhasma 10 mg Bhasma of mica 

7 Naag Bhasma 10 mg Bhasma of Lead 

8 Jasad Bhasma 10 mg Zinc Oxide 

9 Kantloha Bhasma 10 mg Iron 

10 Vang bhasma 10mg Bhasma of Tin 

11 Suvarna makshik Bhsama 10 mg Bhasma of Gold 

 

Table  2. Effect of treatment with BSl-150 on OGTT in STZ-NTM induced diabetic mice 

Groups Treatment 
Blood Glucose Level ( mg/dl) 

0 min 30 min 60 min 90 min 120 min 

I 
Normal 

Control 
95.3± 1.44 131±1.93 156.6±4.60 127±2.27 94.6±1.89 

II 
Diabetic 

Control 
361.6± 0.82 415.5±9.40*** 448 ±16.30*** 416.3±18.11*** 383.8±17.31*** 

III Std 352.8±5.72 393.1±2.42ns 314.1±4.04*** 270.3± 8.67*** 236.6±9.25*** 

IV Test-I 305.6±11.36 354.5±13.01*** 311.5±11.16*** 250.6±6.58*** 184.5±3.94*** 

V Test-II 316.8±15.43 345.1±13.85*** 308.5±13.76*** 283.8±12.29*** 225±12.40*** 

VI Test-III 311±12.04 366±10.45** 323±27.48*** 291±21. 07*** 248±22.15*** 

All values are expressed as mean ± SEM. n = 6.  All data are subjected to One Way ANOVA followed by Bonferroni’s multiple 

comparison test using GraphPad Prism 5 software; When group-II is compared with group I; and group-III, group-IV, group-V 

and group-VI are compared with group-II.P value are expressed as ***-p<0.001, **-p<0.01, *-p<0.05 and NS is not significant. 

 

Table 3. Effect of BSL-150 on Blood Glucose Level in STZ-NTM induced diabetic mice (Acute study) 

Groups Treatment 
Blood Glucose Level ( mg/dl) 

0 hr 0.5 hr 1 hr 2 hr 4 hr 6 hr 24 hr 

I 
Normal 
Control 

90.83±2.40 91.33±2.34 90.67±2.40 90.83±2.4 91.67±1.54 90.83±2.02 91.5±2.17 

II 
Diabetic 

Control 
375.16± 8.72 376.5±7.38*** 374.8±8.33*** 376.5±7.63*** 375.5±7.27*** 375±7.86*** 376±8.20*** 

III Std. 346.3± 9.97 319.3±9.10*** 293.8±8.59*** 275.3±8.76*** 253.3±8.29*** 226.3±8.40*** 217.3±9.03*** 

IV Test-I 343.1± 7.32 332.1±7.15** 36.3±5.16*** 298.1±4.26*** 283.6±4.20*** 234±3.80*** 197.1±1.57*** 

V Test-II 350± 7.85 336.6±7.74** 322.8±7.62*** 308±6.38*** 290.3±4.72*** 248.3±3.87*** 205±3.89*** 

VI Test-III 353.5± 11.51 342.3±11.43* 327±11.46*** 313.8±11.75*** 299.8±10.91*** 260.8±12.19*** 219.6±9.73*** 

All values are expressed as mean ± SEM. n = 6.  All data are subjected to One Way ANOVA followed by Bonferroni’s multiple 

comparison test using GraphPad Prism 5 software; When group-II is compared with group I; and group-III, group-IV, group-V 

and group-VI are compared with group-II.P value are expressed as ***-p<0.001, **-p<0.01, *-p<0.05 and NS is not significant. 
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Table 4. Effect of BSL-150 on Blood Glucose Level in STZ-NTM induced diabetic mice (Sub- acute study) 

Groups Treatment Blood Glucose Level ( mg/dl) 

0 day 7 day 14 day 21 day 28 day  

I Normal Control 97± 2.39 97.5±2.31 96.16±2.98 95.33±2.45 97.83±3.04 

II Diabetic Control 357.1±4.45 359.6±4.54
***

 359±4.12
***

 357.1±4.24
***

 356.1±3.54
***

 

III Std. 349.6±9.62 244.1±6.03
***

 202.5±2.36
***

 159.5±4.63
***

 100.33±3.06
***

 

IV Test-I 347±7.74 263.5±8.04
***

 221.5±4.07
***

 164.3±4.14
***

 114.8±3.90
***

 

V Test-II 345.3±6.06 266.3±3.53
***

 224±8.19
***

 165.66±5.17
***

 120.5±3.53
***

 

VI Test-III 342.8±6.48 264.5±2.27
***

 227.8±1.70
***

 167±3.45
***

 123.66±3.14
***

 

All values are expressed as mean ± SEM. n = 6.  All data are subjected to One Way ANOVA followed by Bonferroni’s multiple 

comparison test using GraphPad Prism 5 software; When group-II is compared with group I; and group-III, group-IV, group-V 

and group-VI are compared with group-II.P value are expressed as ***-p<0.001and NS is not significant. 

 

Fig 1. Effect of BSL-150 on Serum Insulin in STZ-NTM 

induced diabetic mice 

 

Fig 2. Effect of BSL-150 on Pancreatic Insulin in STZ-

NTM induced diabetic mice 

 

Fig 3. Effect of BSL-150 on Liver glycogen in STZ-NTM 

induced diabetic mice 

 

Fig 4. Effect of BSL-150 on Glycosylated Haemoglobin in 

STZ-NTM induced diabetic mice 
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Fig 5. Effect of BSL-150 on Histology of Pancreas in STZ-NTM induced diabetic mice. 

 
Pathological grade: Grade: -- No injury; Grade: +++ severe injury; Grade: ++ moderate injury; Grade: + mild injury 

 

DISCUSSION 

 The World Health Organization (WHO) has 

recommended the evaluation of efficacy of plants (Day C, 

1998) in various conditions. Most often herbal 

formulations are prepared from a combination of two or 

more plant products which many a time contain active 

constituents with multiple physiological activities (Pieme 

CA et al., 2006). These formulations are administered in 

most disease conditions over a long period of time without 

proper dosage monitoring and consideration of toxic 

effects that might result from such prolonged usage 

(Ogbonnia SO et al., 2009).  

 BSL 150 a polyherbomineral proprietary medicine 

manufactured by Indu Pharma, Jejuri. consist of Syzygium 

cumini, Gymnema sylvester, Embillica officinalis, 

Tinospora cardiofolia and bhasmas of tin, gold, iron, lead 

and mica along with shilajeet. The herbs and bhasmas used 

in the formulation are used in traditional medicine to treat 

diabetes mellitus. From all over the world, the fruits of 

Syzygium cumini have been used for a wide variety of 

ailments, including cough, diabetes, dysentery, 

inflammation and ringworm (Reynertson KA et al., 2005). 

Gymnema sylvester has been reported for the treatment of 

diabetes since 2,000 years. (Saneja A et al., 2010; 

Vaidyaratnam, 1995). Embillica officinalis has its 

beneficial role in cancer, diabetes, liver treatment, heart 

trouble, ulcer, anemia and various other diseases. (Khan 

KH, 2008). While Tinospora cardiofolia is widely used in 

veterinary folk medicine/ ayurvedic system of medicine for 

its general tonic, antiperiodic, anti-spasmodic, anti-

inflammatory, antiarthritic, anti-allergic and anti-diabetic 

properties (Zhao TF et al., 1991). But as the efficacy of the 

formulation is not evaluated pre-clinically the formulation 

BSL150 was evaluated for antihyperglycemic activity in 

the present study.  

 Streptozotocin is an antibiotic derived from 

Streptomyces achromogenes and structurally is a 

glucosamine derivative of nitrosourea. Rakieten and his 

associates first demonstrated the diabetogenic property of 

STZ in dogs and rats in 1963. Like alloxan, it causes 

hyperglycaemia mainly by its direct cytotoxic action on the 

pancreatic beta cells. The evidences are accumulating on 

the mechanisms associated with diabetogenecity of STZ. 

Its nitrosourea moiety is responsible for beta cell toxicity, 

while deoxyglucose moiety facilitates transport across the 

cell membrane. Like alloxan, the involvement of free 

radicals generation and resulting alteration of endogenous 

scavengers of these reactive species have been reported in 
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STZ diabetogenecity. Further, STZ causing alkylation or 

breakage of DNA strands and a consequent increase in the 

activity of poly-ADP-ribose synthetase, an enzyme 

depleting NAD in beta cells finally leading to energy 

deprivation and death of beta cells is reported (Srinivasan 

K & Ramarao P, 2007).
 

 Recently, a new animal model of type 2 diabetes 

has been produced by combination of STZ and NAD 

administration in adult rats. The rats administered NAD 

(230 mg/kg, ip) 15 min before STZ (65 mg/kg, iv) has 

been shown to develop moderate and stable non-fasting 

hyperglycaemia without any significant change in plasma 

insulin level. As NAD is an antioxidant which exerts 

protective effect on the cytotoxic action of STZ by 

scavenging free radicals and causes only minor damage to 

pancreatic beta cell mass producing type 2 diabetes. 

Therefore, this model is found to be an advantageous tool 

for investigation of insulinotropic agents in the treatment 

of type 2 diabetes (Masiello P et al., 1998). Recently, 

moderate insulin deficiency and type 2 diabetes was 

developed in a non-rodent model of Gottingen pig by 

combination of STZ and NAD, which provides good 

opportunity to investigate diabetes in much closely similar 

pathophysiological situation as in human (Larsen MO et 

al., 2002). 

 Glucose tolerance test is a standard procedure that 

addresses how quickly exogenous glucose can be cleared 

from blood. Specifically, uptake of glucose from the blood 

by cells is regulated by insulin. Impairment of glucose 

tolerance (i.e, longer time to clear given amount of 

glucose) indicates problems with maintenance of glucose 

homeostasis (insulin resistance, carbohydrate metabolism, 

diabetes, etc). 

 The components of BSL-150, Gymnema 

sylvestere (Mishra B and Pancholi SS; 2013), Tinospora 

cardiofolia, (Verma RK et al., 2013), Syzigium cumuni 

(Sharma AK et al; 2012)  and Embelica officinalis (Rajathi 

D & Daisy P, 2011) are proven to be hypoglycemic when 

used individually. As seen in Table 1,  OGTT studies  of 

the BSL 150 in dose of 250 mg/kg showed statistically 

significant (P<0.001) increase in glucose clearance when 

compared to diabetic control group indicating increased 

glucose uptake by cells. This suggests that the BSL -150 is 

clearing the glucose from blood which might be due to 

enhanced uptake of glucose from the cells which is 

regulated by insulin. The results also point out that the 

components of BSL-150 are not antagonizing the 

hypoglycemic effect of each other even in combination.  

 The acute study / single dose administration study 

gives the idea about time of onset of action and duration of 

action. There was a consistent decrease in the blood 

glucose level in acute study conducted in STZ-NAD 

induced diabetic mice as shown in table 2. In the groups 

treated with glipizide and BSL 150 at the doses of 250, 

500, 1000 mg/kg of the body weight reduction in blood 

glucose level was statistically significant (p< 0.001) till 24 

hrs after administration. At 4 hrs after administration of 

BSL 150 more than 25% reduction in blood glucose was 

observed so this can be considered as onset of action of 

BSL 150 however consistent decrease in blood glucose 

was observed till the end of 24 hrs, so time of peak action 

could not be determined from this study. The results 

obtained suggest that the drug should be administered 4 hrs 

before meal so that it will effectively start its action and 

will help to maintain the blood glucose level. The reason 

behind occurrence of action at 4 hrs may be time required 

for the release of active constituents from the components 

of BSL 150, their systemic absorption and then reaching to 

site of action.  

 As shown in Table 3. In the Sub acute study 

conducted in STZ-NAD induced diabetic mice the 

consistent decrease in the blood  glucose level was 

observed in the groups treated with glipizide and BSL 150 

at the doses of 250, 500,1000 mg/kg of the body weight till 

28 days of  administration .  A marked decrease in blood 

glucose was started after 7 days of drug administration.  

On 14
th

 day more than 25 % reduction in blood glucose 

was observed. On 28
th

 day of administration the blood 

glucose was found closer to normal blood glucose level.  

This suggests that the BSL 150 required the duration of 

about 28days to reduce the blood glucose level to 

physiological limit. 

 Figures 1, 2, 3 and 4 show the effect of treatment 

with BSL-150 on serum insulin, pancreatic insulin, liver 

glycogen and Glycosylated heamoglobin respectively. 

Insulin is the main regulator for glycogenesis in liver. The 

decrease of liver glycogen observed in this study may be 

due to lack of insulin in diabetic state (Grover JK et al., 

2002) or oxidative stress by diabetes may inactivate the 

glycogen synthetase. In study conducted also similar 

decrease in the serum insulin, pancreatic insulin and liver 

glycogen was observed in diabetic animal. After 28 days 

treatment with BSL-150 the liver glycogen level was 

significantly elevated but the serum and pancreatic insulin 

were found to be unchanged as compared to diabetic 

control group. In the view of glycogen level, possible way 

of antidiabetic action of BSL 150 may be by preventing the 

inactivation of the glycogen synthetase and by synthesize 

the glycogen synthetase (Selvan VT et al., 2008).  

 In uncontrolled or poorly controlled diabetes, 

there is an increased glycosylation of number of proteins 

including haemoglobin.( Pari L & Amarnath SM, 2004)   

Figure 4 shows the effect of treatment with Glycosylated 

haemoglobin. Statistically significant decrease (p<0.001) 

in the Glycosylated heamoglobin was observed while the 

untreated diabetic controlled group showed the increase in 

Glycosylated haemoglobin. This could be due to the result 

of improved glycemic control produced by components of 

BSL-150.    

 A decrease on the number of cytoplasmic 

secretory granules has been reported in beta cells of STZ 

induced diabetic rats (Hong EV et al., 2002; Decermenci I 
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et al., 2005). As observed in figure 5 the histopathological 

studies of pancreas shows the marked decrease in beta cell 

mass and cytoplasmic granules in Diabetic control group as 

compared to normal control group. In the groups treated 

with BSL-150 and glipizide showed less damage to beta 

cell mass and reduced loss of cytoplasmic granules 

indicating protective role of components of BSL 150.  The 

results of this study are in accordance with the previous 

report. 

 

CONCLUSION 

 The   present   finding   suggests  that  BSL 150, a  

combination of traditionally used herbs and bhasmas has a 

potent hypoglycemic action in STZ-Nicotinamide induced 

diabetic mice. The formulation is significantly reducing the 

glycemic parameters, thus it can be an alternative as well 

as supportive medication in case of type 2 diabetic 

individuals.  

 

ACKNOWLEDGEMENT 

 The authors are thankful to the Dr. Kute, Indu 

Pharma Jejuri for providing the gift samples of BSL- 150 

and management of Pune District Education Association 

for providing the necessary research facilities. 

 

REFERENCES 

Anonymous 1. Diabetes Fact sheet N°312 available from http://www.who.int/mediacentre/factsheets/fs312/en/index.html. 

Anonymous 2. Glucose Tolerance Test in Mice from http://www.bio-protocol.org/wenzhang.aspx?id=159. 

Day C. Traditional plant treatment for diabetes mellitus: Pharmaceutical foods. British Journal of Nutrition. 1998; (80): 5-6. 

Desirmenci I, Ustuner MC, Kalender Y, Kalender S, Gunes HV. The effect of Acarbose and Rumen patentia L. on 

ultrastructural and biochemical changes of pancreatic beta cells in STZ induced diabetic rats. J Ethonopharmacol. 

2005; 97: 555-559. 

Grover JK, Vats V, Yadav S. Effect of feeding aqueous extract of Petrocarpus marsupium on glycogen content of tissues and 

the key enzymes of carbohydrate metabolism. Mol cell Biochem. 2002; 241: 53-9. 

Holman RR, Turner RC. Oral agents and insulin in the treatment of diabetes, Blackwell. Oxford. 1991; 467-69. 

Hong EV, Noh HY, Lee SK, Chung YS, Lee KW, Kim HM. Insulin and glucagon secretion and morphological changes of 

pancreatic islets in OLETF rats, a model of Type 2 diabetes mellitus. J. Korean Med. Sci. 2002; 17: 34-40. 

Khan KH, Roles of Emblica officinalis in Medicine - A Review. Botany Research International. 2009; 2 (4): 218-28. 

Larsen MO, Wilken M, Gotfredsen CF, Carr RD, Svendsen O, Rolin B. Mild streptozotocin diabetes in the Gottingen minipig. 

A novel model of moderate insulin deficiency and diabetes. Am J Physiol Endocrinol Metab. 2002; 282: 1342-51. 

Masiello P, Broca C, Gross R, Roye M, Manteghetti M, Hillaire-Buys D.  Experimental NIDDM: development of a new model 

in adult rats administered Streptozotocin and nicotinamide. Diabetes. 1998; 47: 224-9. 

Mishra B, Pancholi SS. Investigation of a new antidiabetic combination based on Gymnema sylvestre and Momordica charantia 

along with Pioglitazone in major diabetic complications. Molecular & Clinical Pharmacology. 2013; 4(1): 11-25.  

Mutalik S, Chetana M, Sulochana B, Devi PU, Udupa N. Effect of Dianex, a herbal formulation on experimentally induced 

diabetes mellitus. Phytother Res. 2005; 19(5): 409-15. 

Ogbonnia SO, Odimegwu JI, Enwuru VN. Evaluation of hypoglycaemic and hypolipidaemic effects of aqueous ethanolic 

extracts of Treculia africana Decne and Bryophyllum pinnatum Lam. and their mixture on Streptozotocin (STZ)-

induced diabetic rats. African Journal of Biotechnology. 2008; 7 (15): 2535-39. 

Pari L & Amarnath SM. Antidiabetic activity of Boerhaavia diffusa L.: Effect on hepatic key enzymes in experimental diabetes. 

J Ethnopharmacol. 2004; 91: 109.  

Pieme CA, Penlap VN, Nkegoum B, Taziebou CL, Tekwu EM, Etoa FX, Ngongang J. Evaluation of acute and subacute 

toxicities of aqueous ethanolic extract of leaves of Senna alata (L) Roxb (Ceasalpiniaceae). Afr. J. Biotechnol. 2006; 

5(3): 283-89. 

Rajathi D, Daisy P. Hypoglycemic and hypolipidemic effects of Phyllanthus (Euphorbiaceae) fruits in alloxan-induced diabetic 

rats. IJPI’s Journal of Biotechnology and Biotherapeutics. 2011; 1(5): 34-9. 

Rakieten N, Rakieten ML, Nadkarni MV. Studies on the diabetogenic action of streptozotocin (NSC-37917). Cancer 

Chemother Rep. 1963; 29: 91-8. 

Reynertson KA, Basile MJ, Kennelly EJ. Antioxidant potential of seven myrtaceous fruits. Ethnobot Res Appl. 2005; 3: 25-35. 

Rother KI. Diabetes Treatment – bridging the divide. The New England Journal of Medicines. 2007; 356(15): 1499-1501.  

Saneja A, Sharma C, Aneja K.R, Pahwa R. Gymnema Sylvestre (Gurmar): A Review. Der Pharmacia Lettre. 2010; 2(1): 275-

84. 

Selvan VT, Manikandan L, Senthil Kumar GP,Suresh R, Kakoti BB, Gomathi P,Kumar DA, Saha P, Gupta M, Mazumder UK. 

Antidiabetic and Antioxidant Effect of Methanol Extract of Artanema sesamoides in Streptatozocin-Induced Diabetic 

Rats. International Journal of  Applied Research in Natural Products. 2008; 1(1): 25-33. 

Sharma AK, Bharti S, Kumar R, Krishnamurthy B, Bhatia J, Kumari S et al., Syzygium cumini ameliorates Insulin Resistance 

and β-Cell Dysfunction via modulation of PPARγ, Dyslipidemia, Oxidative Stress, and TNF-α in Type 2 Diabetic rats. 

J Pharmacol Sci.  2012; 119: 205 – 13. 



1159 
Vaishali R. Undale. et al. / International Journal of Biological & Pharmaceutical Research. 2013; 4(12): 1151-1159. 

 
The Action to Control Cardiovascular Risk in Diabetes Study Group. Effects of intensive glucose lowering in type 2 diabetes. 

N. Engl. J. Med. 2008; 358: 2545-59. 

Vaidyaratnam. Indian Medicinal Plants. Orient Longman Publisher, Madras. 1995; 3: 107. 

Valithan MS. Healing Plants. Current Science. 1998; 75: 1122-26. 

Verma RK, Aslam I, Roy SP. Hypoglycemic effect of Tinospora cordifolia on Swiss albino mice. Indian Journal of 

Fundamental and Applied Life Sciences. 2013; 3(1): 120-22. 

Zhao TF, Wang X, Rimando AM, Che C. Folkloric medicinal plants: Tinospora sagittata var. cravaniana and Mahonia bealei. 

Planta Med. 1991; 57: 505. 


