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ABSTRACT

Diabetes is fast growing metabolic disease, with its control still far from true 

success owing to limitations of currently available medicines. Efforts are therefore 

underway for identifying novel adjuvant therapies to help achieving better control 

of the deranged metabolic environment for early disease remission. The current 

preclinical study tested the effect of Cresvin beta in experimental models (rats) 

with Streptozotocin induced diabetes. The rats were divided into five groups of 

six animals (n = 6) each for intervention as following: Group I - normal control 

(received distilled water 10 ml/kg b.w., p.o.); Group II - diabetic treated with standard 

drug Glibenclamide (0.25 mg/kg/day, p.o.); Group III - diabetic treated with Cresvin 

beta (200 mg/kg/day, p.o.); and Group IV - diabetic treated with Cresvin beta (400 

mg/kg/day, p.o.). Blood glucose levels and body weights were measured on the 

1st and 30th day of the study. Finally, on day 30, blood was collected to estimate 

various serum and plasma parameters. The results showed that Cresvin beta 

treated groups had a marked decrease in the blood glucose, and also improved 

body weight. The results seem to prove the hypoglycemic effect of Cresvin beta 

in Streptozotocin treated diabetic rats. Treatment with Cresvin beta appeared to 

appreciably normalize the activity of enzymes such as Hexokinase and Glucose 6 

phosphatase. Histopathological evidence showed that in diabetic rats, treatment 

with Cresvin beta resulted in normalizing the pancreatic histoarchitecture quite 

appreciably. An increase in the number of beta-cells in islets showed that they 

were potentially regenerated.
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 InTRoduCTIon

Diabetes, a metabolic condition characterized by 

dysfunction, loss, or insufficient mass of the insulin 

secreting beta-cells, is a major healthcare problem 

worldwide, with its prevalence rapidly rising at an 

alarming rate and reaching epidemic proportions 

globally.1,2 The condition, requires prompt identification 

and management, and if not controlled in time, leads 

to life threatening complications, compromise in 

quality of life, and eventually mortality.3 Nonetheless, 

a concurrent fact is that true success in diabetes 

control is yet to be achieved owing to limitations of 

current treatments, which in general have several 

limitations towards holistically addressing the 

underlying pathophysiologic causes of the disease.3,4 

In this event, as beta-cell destruction or insufficiency 

is well established as the key pathology in diabetes;5 

endogenous pancreatic beta-cells regeneration, 

through stimulation of existing beta-cells replication, 

is viewed as a potential therapeutic strategy for 

expansion of beta-cells to treat diabetes.6 Considering 

this, increasing efforts are being made at identification 

and development of novel adjuvant therapies with 

intent to accomplish improved control of diabetes. In 

this context, several molecules of varying therapeutic 

importance are being assessed for use in patients 

with diabetes to target the adjunct pathologies; 

viz. oxidative stress, inflammation, and beta-cells 

dysfunction, involved in the disease process. The 

current preclinical study explores effect of one such 

potential therapy – Cresvin beta – in modulating the 

underlying pathology of diabetes. The study findings 

could possibly help in designing appropriate testing 

and use of this potential therapy in human with 

diabetes also.

 AIm

The study aimed to determine the anti-diabetic efficacy 

of Cresvin beta tablets in animal models (rats) with 

experimentally induced diabetes.

 meThodology

Evaluation of antidiabetic activity
Induction of diabetes: Anti-diabetic models

For the purpose of this study, diabetes was induced in 

fasted rats by single intraperitoneal (i.p.) injection of 

Streptozotocin (STZ, Sigma), given at a dose 55 mg/kg 

b.w. freshly dissolved in 0.1 M cold citrate buffer of pH 

4.5; 48 hours later, blood samples were collected and 

blood glucose levels were determined to confirm the 

development of diabetes.

Those animals which showed hyperglycemia (blood 

glucose levels >240 mg/dl) were grouped according to 

the blood glucose levels, and these were used for the 

evaluation of anti-diabetic activity.

Antidiabetic model- Animal grouping

The rats were divided into five groups of six animals (n 

= 6) each for intervention as below:

 • Group I - Normal control (received distilled water 

10 ml/kg b.w., p.o.)

 • Group II - Diabetic treated with standard drug 

Glibenclamide (0.25 mg/kg/day, p.o.)

 • Group III - Diabetic treated with Cresvin beta (200 

mg/kg/day, p.o.)

Several molecules of varying therapeutic 
importance are being assessed 
for use in patients with diabetes to 
target the adjunct pathologies 
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 •  Group IV -Diabetic treated with Cresvin beta (400 

mg/kg/day, p.o.)

Blood glucose levels and body weights were 

measured on the 1st and 30th day of the study. Finally, 

on day 30, blood was collected to estimate various 

serum and plasma parameters. 

Estimation of plasma glucose, body weight: Every 

week, following overnight fasting (4 hours fasting 

with free access to water), the blood samples were 

withdrawn from the animals by retro-orbital puncture 

under light ether anaesthesia. Estimation of plasma 

glucose was done by the glucose oxidase/peroxidase. 

A digital weighing scale was used for recording the 

body weight of all experimental animals.

Estimation of serum insulin: Serum insulin 

concentration was determined by radioimmunoassay 

kit done spectro-photometrically using standard 

kits. The kit included human insulin as standard and 
125I-labelled human insulin antibody, which cross reacts 

similarly with the rat insulin.

Estimation of body weight, feed consumption, and 

water consumption after intervention: The effect 

of Cresvin beta on parameters like body weight, 

feed consumption, and water consumption were 

determined and recorded during the study period.

Estimation of glycated hemoglobin (HbA1c): After 

30 days’ experimental period, the 4 hours fasted rats 

were sacrificed by excess ether anaesthesia, blood was 

withdrawn by retro-orbital puncture under light ether 

anesthesia and HbA1c was estimated.

Estimation of liver glycogen: After 30 days’ 

experimental period, the 12 hour fasted rats were 

sacrificed by cervical decapitation. The liver tissue (1 g) 

was collected, placed in a centrifuge tube containing 

2 ml of KOH (300 g/L) after washing with saline water 

and heated for 20 minutes with occasional shaking. 

A saturated solution of sodium sulphate (0.2 ml) was 

added to this and mixed thoroughly. The glycogen was 

precipitated by addition of ethanol (5 ml).

Table 1: Effect of Cresvin beta on water consumption and food consumption

Groups Water consumption  (mL/day) Food consumption  (g/day)

Normal (Saline) 22.12 ± 1.21 20.29 ± 2.10

Glibenclamide (Standard) 45.91 ± 0.92 24.12 ± 3.30

Cresvin beta (200mg/kg) 49.12 ± 1.34 23.49 ± 2.90

Cresvin beta (400mg/kg) 41.32 ± 2.11** 24.42 ± 3.11**

*P ≤ 0.05, **P ≤ 0.005 compared with standard values

Serum insulin concentration was 
determined by radioimmunoassay kit done 
spectro-photometrically using standard kits
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Table 2: Activities of hepatic hexokinase, glucose-6-phosphatase and fructose-1, 6-biphosphatase 
after 28 days of treatment

Groups Hexokinase (U/g 
protein)

Glucose-6-
phosphatase
(U/g protein)

Fructose- 
1,6-biphoshphatase  

(U/g protein)

Normal (Saline) 269.80 ± 2.57 0.14 ± 0.11 479.12 ± 2.54

Glibenclamide 
(Standard) 257.45 ± 2.49** 0.12 ± 0.04** 524.23 ± 2.31**

Cresvin beta (200mg/
kg) 183.16 ± 2.34** 0.14 ± 0.02** 720.15 ± 2.48**

Cresvin beta (400mg/
kg) 212.74 ± 2.67** 0.15 ± 0.01** 659.46 ± 1.70**

*P ≤ 0.05, **P ≤ 0.005 compared with standard values.

The precipitate was removed and dissolved in 10 

ml of water. One ml of this solution was added to 1 ml 

of HCl (1.2 mol/l) and boiled for 2 hours. After 2 hours, 

solutions were neutralized by NaOH (0.5 mol/l) using 

phenol red as indicator. The neutralized solution was 

diluted to 5 ml and transferred to a calorimeter tube 

and read at 620 nm after adjusting the calorimeter 

with the reagent blank. The glycogen content was 

expressed as mg/g of liver tissue.

Estimation of protein, urea, creatinine: Serum was 

collected and analyzed for glucose, cholesterol, 

triglycerides, LDL, SGOT, SGPT, ALP, creatinine, urea 

and total protein estimation by using Automatic 

Biochemistry Analyser.

Histopathological study: For histopathological study, 

a portion of pancreas and liver was dissected out 

and fixed in 10% buffered neutral formal saline and 

processed. After fixation, tissues were embedded in 

paraffin. Fixed tissues were cut at 5 µm and stained 

with hematoxylin and eosin (H&E). The sections 

were then examined under light microscope and 

photomicrographs were taken.

Statistical analysis: The results were expressed as 

mean± S.E.M. Statistical difference was tested by 

using one-way analysis of variance (ANOVA) followed 

by Dunnett’s multiple comparison test. A difference in 

the mean p value <0.05 was considered as statistically 

significant.

 ReSulTS

The results obtained from analyses of all four groups of 

animals are depicted in the tables and figures. Table 1 

shows the effect of Cresvin beta on water consumption 

and food consumption. Table 2 shows information 

on activities of hepatic hexokinase, glucose-6-

phosphatase and fructose-1, 6-biphosphatase after 

28 days of treatment. Table 3 shows the levels of body 

weight, insulin, total hemoglobin, HbA1c, proteins, 

serum urea and serum creatinine after 28 days of 
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Table 3: Levels of body weight, insulin, total hemoglobin, HbA1c, proteins, serum urea and serum creatinine after 
28 days of treatment

Groups

Body weight (g) Insulin (U/L)
Total 

hemoglobin 
(mg/dL)

HbA1C  
(% Hb)

Protein  
(g/dL)

Serum 
urea (mg/

dL)

Serum 
creatinine 
(mg/dL)

Day 0 Day 28 Day 0 Day 28

Group I 155.12
± 4.11

221.34
± 1.46

14.23
± 2.24

15.82
± 2.12

14.91
± 0.44

4.95
± 1.12

6.88
± 0.90

22.54
± 2.91

0.29
± 0.03

Group II 160.21
± 6.54

131.34
± 3.40

4.92
± 2.49

5.93
± 0.88

10.24
± 1.76

12.84
± 1.40

6.20
± 0.42

66.35
± 2.49

1.12
± 0.02

Group III 155.45
± 2.47

172.15
± 6.23*

5.12
± 1.95

11.25
± 2.11*

12.94
± 1.54

9.90
± 0.84

5.44
± 0.90

52.65
± 1.90*

0.89
± 0.12**

Group IV 172.32
± 7.14

188.12
± 3.01**

5.92
± 0.95

12.14
± 2.05**

14.01
± 1.91

6.94
± 1.14*

6.30
± 0.78

47.34
± 2.49**

0.69
± 0.08**

*P ≤ 0.05, **P ≤ 0.005 compared with standard values.

treatment. Figure 1 and 2 shows the histopathological 

sections of liver and pancreas from all four animal 

groups. Figure 1 represents the sections of liver 

which showed histopathological changes of normal, 

standard, Cresvin beta 200 mg/kg treated and 

Cresvin beta 400mg/kg treated, respectively. Figure 

1(a) showed no pathological changes. The group 

2 seen in Figure 1(b) showed normal liver cells. 

Group 3 in Figure 1(c) showed minimal mononuclear 

infiltrations. Group 4 in Figure 1(d) showed minimal 

mononuclear cell infiltrations.

 dISCuSSIon

This preclinical animal study noted that Cresvin beta 

treated groups, at 200 and 400mg/kg, had a marked 

decrease in the blood glucose levels after 14 days of 

treatment. This effect of Cresvin beta treated groups 

may possibly be from an increased release of insulin 

from the remaining beta-cells in the pancreas; and 

could be attributable to the several constituents 

contained in the tablet. Each tablet of the Cresvin 

beta contains several extracts from plants of medicinal 

importance, like Pterocarpus marsupium, Curcumin, 

Withania somnifera, Salacia reticulata, Gymnema 

sylvestre, and Resveratrol. An increase in the plasma 

insulin levels was also noted, thereby showcasing an 

insulinogenic activity. Treatment with Cresvin beta 

also improved the body weight, highlighting that 

there was improvement in muscle wasting resulting 

Cresvin beta treated groups, at 
200 and 400mg/kg, had a marked 
decrease in the blood glucose levels 
after 14 days of treatment
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Figure 1: Histopathological sections: Liver sections of rats

1(a) NORMAL 
(GROUP I)

 1(c) CRESVIN BETA 200mg/kg
 (GROUP III)

1(b) STANDARD
(GROUP II)

1(d) CRESVIN BETA (400mg/kg)
(GROUP IV)

from glycemic control. This seems to prove the 

hypoglycemic effect of Cresvin beta in Streptozotocin 

treated diabetic rats.  

Treatment with Cresvin beta appeared to 

appreciably normalize the activity of enzymes such 

as Hexokinase, Glucose 6 phosphatase, Fructose 1,6 

biphosphatase. In the diabetic rats, treatment with 

Cresvin beta resulted in normalizing the pancreatic 

histoarchitecture quite appreciably. An increase in the 

number of beta-cells in islets showed that they were 

regenerated; thereby augmenting the pronouncement 

that Cresvin beta can facilitate beta-cells regeneration.  

Earlier evidence also suggests that Pterocarpus 

marsupium induced decrease in blood glucose may 

be mediated via an enhanced secretion of insulin by 

regeneration of the islets’ beta-cells.7 In addition, an 

increase in the secretory granules in cells indicated 

that the cells were stimulated for insulin synthesis. A 

decrease in the number of secretory granules, nuclear 

shrinkage and pyknosis, swelling of mitochondria, 

Treatment with Cresvin beta resulted in 
normalizing the pancreatic histoarchitecture 
quite appreciably. An increase in the 
number of beta-cells in islets showed 
that they were regenerated
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 2(c) CRESVIN BETA 200mg/kg
 (GROUP III)

2(d) CRESVIN BETA (400mg/kg)
(GROUP IV)

Figure 2: Histopathological sections: Pancreatic sections of rats

2 (a) NORMAL 
(GROUP I)

2 (b) STANDARD
(GROUP II)

hypertrophied cytoplasmic organelles such as Golgi and endoplasmic reticulum (ER) have been observed in 

the beta cells of Streptozotocin induced diabetic rats. 

ConCluSIon

The present animal study, conducted to determine the anti-diabetic efficacy of Cresvin beta confirmed that 

Cresvin beta tablet has potential anti-diabetic action in Streptozotocin induced diabetic model of rats, when 

compared with that of the standard drug Glibenclamide. Further clinical studies in humans could help in 

establishing the effect and usage of Cresvin beta in patients with diabetes mellitus.
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Disclaimer: The contents of this scientific report are developed and compiled by Passi HealthCom Pvt. Ltd. (formerly Passi Publications Pvt. 
Ltd.) exclusively for Apex Laboratories Pvt. Ltd. The content of the animal study cited in this report has been provided by Apex Laboratories Pvt. 
Ltd through study co-ordinator, and Passi HealthCom Pvt. Ltd. (formerly Passi Publications Pvt. Ltd.) disclaim any liability for the completeness 
or inaccuracies in the publication whether arising from negligence or otherwise however, or for any consequences arising there from. Although 
great care has been taken in compiling and checking the information, the authors, Passi HealthCom Pvt. Ltd. (formerly Passi Publications Pvt. Ltd.) 
and its agents and sponsors shall not be responsible, or in any way liable for any errors, omissions or inaccuracies in this publication whether arising 
from negligence or otherwise, however, or for any consequences arising there from.
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hIghlIghTS of The STudy

1. Cresvin beta tablets produced a marked decrease in the blood glucose levels after 14 days of treatment 

in rats.

2. Cresvin beta tablets increases the release of insulin from the beta cells in the pancreas.

3. It increases plasma insulin levels, thereby showcasing an insulinogenic activity.

4. Cresvin beta also improved the body weight, indicating that there was improvement in muscle wasting 

resulting from glycemic control.

5. It appreciably normalized the activity of enzymes such as Hexokinase, Glucose 6 phosphatase, Fructose 

1,6 biphosphatase.

6. It also increases the number of beta cells in the islets, thereby showing that they were regenerated. 

Also, the increase in secretory granules in the cells indicates that the cells were stimulated for insulin 

synthesis.

Sponsor: This preclinical animal study was sponsored by Apex Laboratories Pvt Ltd., 3rd Floor SIDCO Garment 

Complex, Guindy, Chennai - 600 032.
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