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ABSTRACT 

Scopoletin, a derivative of coumarin, is a benzopyrone in nature, and present in the various plants. In the present study, scopoletin 
at a dose of 1mg/kg p.o. once a day and scopoletin at a dose of 1mg/kg p.o. at two times in a day was evaluated for the 
hypoglycemic and hypolipidemic activity in Wistar albino rats in streptozotocin induced diabetic rats. Glimepiride (0.11mg/kg) was 
used as reference standard for the activity comparison. Fasting blood glucose level and plasma lipid profiles were measured in 
diabetic and non diabetic rats at the end of the experiment. Scopoletin showed significant reduction in blood glucose level and lipid 
level in streptozotocin induced diabetic rats that is comparable to Glimepiride, with more promising decrease in glucose 
concentration observed in scopoletin two times a day than the scopoletin given once a day. The finding of the present investigation 
showed that the scopoletin at 1mg/kg dose is very helpful in diabetes and its complication. It showed the significant anti 
hyperglycemic and anti hyperlipidemic activity in Streptozotocin induced diabetic rats. 
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INTRODUCTION 

iabetes, as we all know, is a very old disease 
prevailing among mankind. Traces of Indian 
diabetes mellitus can be found from the age of 

Charak (400 B.C. CharakSamhita) and Shushruta (200 B.C. 
ShushmtaSamhita), where diabetes is called as “Madhu-
Meha”.1 Diabetes mellitus is a group of metabolic 
diseases characterized by high blood sugar (glucose) 
levels, which result from defects in insulin secretion, or 
action, or both.2 Diabetes mellitus is the commonest 
endocrine disorder that affects more than 100 million 
people worldwide. The countries with the largest number 
of diabetes people in the year 2025 will be India, China, 
and United States. There are more than 30 million people 
with diabetes mellitus in India and the incidence is 
increasing.3 As a matter of fact there are different types of 
Diabetes Mellitus. Out of all the types, Type-2 is most 
common and the data says it accounts for 85% of all 
incidences worldwide. It is the major cause of end stage 
renal disease, non-traumatic lower limb amputation, 
adult blindness and profound cardiovascular morbidity 
and mortality.4 Traditional systems of medicines always 
played important role in meeting the global health care 
needs.5 It’s a proven historical fact that, mankind has 
been using herbs for the treatment of diabetes as they 
possess less cost, strength and effectiveness, better 
tolerance, more safety, less side- effects, ready 
availability, and ecofriendly in nature.6 Now scientists are 
working to discover a more effective and safe 
hypoglycemic agent using the plants constituents.7 
Therefore the present work have been planned to 
evaluate the hypoglycemic activity of scopoletin. 

Scopoletin, a derivative of coumarin, is a benzopyrone in 
nature, and found in the root of plants in the genus 

Scopolia like Scopoliacarniolica or Scopolia japonica, in 
chicory, in Artemisia scoparia, in the passion flower, in 
Brunfelsia, in Viburnum prunifolium or Kleinhovia hospita, 
Noni, manaca,  stevia, Agle marmelos etc. Chemical name 
is 7-Hydroxy-6-methoxycoumarin.8,9 Scopoletin possesses 
antioxidant property, scavenged superoxide anion in the 
xanthine/xanthine oxidase reaction system in a 
concentration-dependent manner.10 Scopoletin obtaind 
from fruits of Tetrapleura tetraptera (Mimosaceae),has 
hypotensive effect.11 It also shows antidepressant activity, 
angiogenic activity and antifungal activity.12-14 Scopoletin 
is coumarin derivative and coumarin is reported for 
hypoglycemic activity.15 

Considering the above facts, the present study was 
undertaken to evaluate the anti hyperglycemic and anti 
hyperlipidemic activity of scopoletin in streptozotocin 
induced diabetic rats. 

 
Figure 1: Structure of Scopoletin 

MATERIALS AND METHODS 

Chemicals  

STZ and nicotinic acid (Himedia laboratories Pvt. Ltd. 
Mumbai), Glimepiride (Alkem Pvt., Mumbai), Scopoletin 
S2500 (Sigma Aldrich USA), EDTA (LR, Qualigens), D-
glucose Anhydrous and Citric acid anhydrous (Nice 
chemicals Pvt. Ltd. Cochin), Sodium citrate 2-hydrate 
(Merk Specialities Pvt. Ltd. Mumbai). 

Hypoglycemic and Hypolipidemic Activity of Scopoletin (Coumarin Derivative) in 
Streptozotocin Induced Diabetic Rats
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Experimental animals 

Selected 30 numbers of adult male Wistar albino rats 
were housed in animal house (Regd. No. 
926/ab/06/CPSCSEA, 22-02-2006) of Roland Institute of 
Pharmaceutical Sciences, Berhampur. The animals were 
kept in polystyrene cages under standard laboratory 
conditions i.e. at temperature of 25±1°C, relative 
humidity of 60±2% and were exposed to a 12h 
photoperiod and fed on normal chaw pellet (Rayan’s 
biotechnologies Pvt. Ltd, Hyderabad, A.P. 

Induction of diabetes and method of blood collection 

Type II diabetes mellitus was induced in overnight fasted 
rats by a single intraperitonial injection of 120 mg/kg of 
NA dissolved in normal saline followed by freshly 
prepared STZ 50 mg/kg in 0.1M citrate buffer (pH 4.5) 
intravenously 15 min afterwards.16,17 After 3 days, blood 
was collected from sublingual vein of overnight fasted 
rats. Fasting blood glucose level was measured in the 
autoanalyser (3000 Evolution, BSI Italy) using 
commercially available biochemical kits. The threshold 
value of the fasting plasma glucose to diagnose diabetes 
was taken as >200 mg/dl. Only those rats that were found 
to have plasma glucose level >200 mg/dl were used in the 
study. 

Experimental design 

In the experiment, a total of 30 rats were used in the 
overall experiment. 6 rats were kept in a group and 5 
such groups were made. Total time of the experiment, 
after inducing the STZ diabetes was 6 weeks. Group I: 
non-diabetic rats treated with normal saline. Group II:  
diabetic control (STZ+ NA) treated with normal saline. 
Group III and IV: were diabetic rats treated with 
Scopoletin (1 mg/kg)18 once a day and Scopoletin (1 
mg/kg) two times a day. Group V: diabetic rats treated 
with 0.11mg/kg of Glimepiride.19 At the end of 
experiment, pancreas, liver and kidney were dissected 
out for histopathological studies. 

Collection of blood and determination of plasma glucose 
and other biological parameters 

Animals were fasted overnight. Blood (0.5 ml) was 
withdrawn from the sublingual vein under ether 
anesthesia and was collected in micro tubes previously 
filled with 10% EDTA solution (20 µl of 10% EDTA/ ml of 
blood). The micro tubes were centrifuged at 4000 rpm at 
4°C for 20 min to obtain clear plasma. The plasma was 
then analyzed for glucose, triglyceride, and total 
cholesterol in the autoanalyser (3000 Evolution, BSI Italy) 
using commercially available biochemical kits. 

Oral glucose tolerance test  

The rats were kept on fasting overnight for performing 
the OGTT. The rats were however allowed to drink water 
and the treatment groups were administered the 
respective drugs at the regular time.  Glucose (2 g/kg) was 
fed to each animal 10 min after collecting blood at 0 min. 
0.1 ml blood was withdrawn from the sublingual vein 

under ether anesthesia at 0min, 30min, 60 min and 120 
min and was collected in micro tubes previously filled 
with 10% EDTA solution (20 µl of 10% EDTA/ ml of blood). 
The micro tubes were centrifuged at 4000 rpm at 4°C for 
20 min to obtain clear plasma. The plasma was then 
analyzed for glucose through the above mentioned 
method.20 

Histopathological Study of rat’s pancreas 

At last, all the rats of the different groups, which survived, 
were sacrificed by cervical dislocation method. After that 
pancreas of the rats of different groups were removed 
and treated with the ice-cool saline immediately. The 
pancreases were fixed in 10% of neutral formalin. The 
sections of 3-5 mm thickness were stained with 
hematoxylin and eosin for histopathological studies.21 

Statistical analysis  

All values were expressed mean ± standard error mean. 
Statistical analysis of in vivo results were performed by 
one-way analysis of variance (ANOVA) followed by 
Dunnet t-test. P < 0.05 was considered statistically 
significant.  

RESULTS AND DISCUSSION 

Effect of scopoletin on body weight 

The pharmacological investigation on the basis of body 
weight was performed on streptozotocin-induced diabetic 
rats and non-diabetic rats. The body weight was slightly 
increased in normal control rats compared to initial body 
weight whereas streptozotocin-induced diabetic rats 
showed loss of body weight (135 ± 2.88g) after 6 weeks as 
compared with initially weight of diabetic rats (  177.5 ± 
2.13g). However, body weight of diabetic rats was 
restored by treating with Glimepiride (0.11 mg/kg) and 
scopoletin (at a dose of 1 mg/kg OD and 1 mg/kg BD, p.o.) 
shown in table 1. 

Table 1: Body weights of streptozotocin-induced diabetic 
rats after treatment with Scopoletin 

 Initial body wt Final body wt 
Normal control 180.33 ± 0.75 190 ±1.82 
Diabetic control 177.5 ± 2.13 135 ± 2.88 
Scopoletin (OD) 181.67 ± 2.1 175.83 ± 2.38** 
Scopoletin (BD) 186.67 ± 3.33 182.5 ± 2.13** 

Glimepiride 192.5 ± 2.13 187.5 ± 2.81** 
Values are expressed as mean ± SEM, n=6 Statistical analyses 
were carried out by Dunnett-test. **P< 0.01 as compared to 
diabetic control group. 

Effect of scopoletin on plasma glucose, TC and TG level 

The biochemical parameters were measured for plasma 
blood glucose level, total cholesterol and total triglyceride 
level. Streptozotocin treated rats resulted in elevation of 
fasting blood glucose, triglycerides and total cholesterol 
levels as compared to the normal control rats as noted at 
end of the study. When diabetic rats treated with 
scopoletin at a dose of 1mg/kg OD and 1 mg/kg BD, p.o 
for 6 weeks showed significant (P <0.01) reduction in 
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fasting blood sugar levels (208.5 ± 2.03 mg/dl and 166.5 ± 
1.25 mg/dl respectively). However, the standard drug 
glimepiride (0.11mg/kg, p.o) exhibited potent anti-
diabetic activity with maximum reduction of fasting blood 
sugar level (142.83 ± 1.4 mg/dl) on 6 weeks as compared 

to the diabetic control. There was a significant (P <0.01) 
reduction in triglycerides and total cholesterol levels of 
diabetic rats treated with scopoletin (1mg/kg OD and 
1mg/kg BD, p.o) as compared to diabetic controland 
shown in table 2. 

Table 2: Effect of Scopoletin on FBS, TC and TG in normal and diabetic rats for 6 weeks 

BBP Days Group 1 Group 2 Group 3 Group 4 Group 5 

FBS (mg/dl) 
0 week 
6 week 

88.6±2.77 
95.17±2.24 

256.0±1.75 
296.5±2.6## 

240.5±3.22 
 ٭٭208.5±2.03

234.3±2.84 
 ٭٭ 166.5±1.25

249.5±2.01 
 ٭٭142.83±1.4

TC (mg/dl) 
0 week 
6 week 

103.5±0.4 
100.5±0.88 

169.9±0.7 
175.3±0.75## 

161.89±1.51 
 ٭٭118.3±0.98

159.1±2.86 
 ٭٭105.0±2.86

153.33±1.58 
 ٭٭98.2±1.58

TG (mg/dl) 
0 week 
6 week 

87.5±0.99 
98.7±1.55 

145.6±0.8 
188.7±2.0## 

141.3±0.98 
 ٭٭130.4±1.5

143.5±0.75 
 ٭٭114.0±1.46

138.5±0.84 
 ٭٭102.3±0.59

Values are expressed as mean ± SEM. n=6/group. Group-I served as normal control. Group-II served as diabetic control. Group III received 1mg/kg p.o 
scopoletin (OD). Group IV received 1mg/kg p.o scopoletin (BD). Group V received 0.11mg/kg p.o glimepiride. BBP-Biochemical parameters, FBS-fasting 
blood sugar, TC-total cholesterol, TG-triglycerides. ##P <0.01, non-diabetic group vs. diabetic group.  ٭٭P <0.01, treated diabetic groups vs. diabetic 
control group. 

Table 3: Effect of Scopoletin in oral glucose tolerance test 

 0min 30 min 60min 120 min 

Group I 85.83±0.7 143.5±0.62 134.16±0.74 120±0.57 

Group II 286.5±0.76## 345.17±1.07## 323.5±1.02## 317.83±0.7 ## 

Group III 199.5±3.96 ٭٭ 4.16±224 ٭٭3.71±266 ٭٭ 5.08±287 ٭٭ 

Group IV 167.33±0.84 ٭٭ 0.94±190.16 ٭٭0.56±235.5 ٭٭ 0.88±253.66 ٭٭ 

Group V 142.33±3.7 ٭٭ 6.36±155 ٭٭6.25±177.5 ٭٭ 5.9±197.3 ٭٭ 
Values are expressed as mean ± SEM, n=6 Statistical analysis was carried out by Dunnet t-test. **P< 0.01 as compared to diabetic control group. ## 
p<0.01 as compared with non-diabetic group. 

 
(A) 

 
(B) 

 
(C) 

 
(D) 

Figure 2: Photomicrographs rat pancreas stained by haematoxylin and eosin (magnification 400x) of untreated diabetic 
rats(A), STZ induced diabetic rats (B) , Scopoletin (BD) treated rats (C) and Glimepiride treated rats (D). 

 
Values are expressed as  mean ± SEM, n=6 Statistical analysis was carried out by Dunnett-test.  *P< 0.05 as compared to diabetic control group, **P< 
0.01 as compared to diabetic control group. ## p<0.01 as compared with non-diabetic group. 

Figure 3: Effect of scopoletin on rat's liver and kidney 
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Effect of scopoletin on oral glucose tolerance test (OGTT) 

In oral glucose tolerance test a significant reduction in 
blood glucose level (compared with initial level) was also 
observed with scopoletin 1 mg/kg OD and 1 mg/kg BD  
with the maximum fall of (190.16 ± 0.94mg/dl) reduction 
in blood glucose concentration at the end of 120min with 
scopoletin 1mg/kg BD . On the other hand, scopoletin 
1mg/kg OD showed (224 ± 4.16mg/dl) reduction in blood 
glucose concentration at 120 min after glucose 
administration. The standard drug Glimepiride showed 
maximum lowering glucose concentration of (155 ± 
6.36mg/dl) at the end of 120 min. Shown in table 3. 

Histopathology of Pancreas 

In histopathological study the non- diabetic rats were 
characterized by normal acini, and normal cellular 
population in the islets of langerhans in pancreas. Finally, 
a comparison was made between  diabetic group and the 
non- diabetic group and it was found that islets tissue of 
diabetic rats were characterized by disrupted boundaries 
and abnormal distribution of cytoplasm, it also shows 
impaired structure and reduction in number of cells. 
Scopoletin (BD) showed slight regeneration of β-cells was 
seen when compared with diabetic control. Glimepiride 
showed restoration of normal cellular population of islets 
and shown in figure 2. 

Effect of Scopoletin on organ weight in streptozotocin 
induced diabetic rats 

Figure 3 shows the liver and kidney weight in STZ induced 
diabetic rats. It was observed that the weight of liver and 
kidney in proportion to the body weight was more in 
diabetic rats as compared to the non-diabetic rats. 
Enlargement of liver might be due to increased 
accumulation of triglyceride. Renal hypertrophy might be 
due to an increase protein synthesis or decrease in the 
degradation of renal extracellular matrix components. 

Various experimental papers suggest that scopoletin 
possesses an ability to reduce the blood glucose level on 
various diabetic models but no one chooses the 
streptozotocin induced diabetic model. The present study 
was carried out to explore the effect of scopoletin on 
blood glucose and plasma lipid profile on streptozotocin-
induced diabetic rats. The fundamental mechanism 
underlying hyperglycemia in diabetes mellitus involves 
overproduction (excessive hepatic glycogenolysis and 
gluconeogenesis) and decreased utilization of glucose by 
the tissues.22 In the present study, an increase in blood 
sugar levels in diabetic rats was observed after the 
induction of diabetes by streptozotocin. This was 
prevented by treating diabetic rats with scopoletin (at a 
dose of 1 mg/kg OD and 1 mg/kg BD, p.o) for 6 weeks. 
The standard drug Glimepiride has been used to treat 
diabetes, which stimulate insulin secretion from 
pancreatic beta cells, it may be suggested that the 
mechanism of action of scopoletin is similar to 
Glimepiride.  

 

CONCLUSION 

The results provided a scientific validation of the 
scopoletin and suggested that the scopoletin has 
promising therapeutic activity for the maintenance of 
diabetes mellitus. 

REFERENCES 

1. Das AK, Shah Siddharth, History of Diabetes: From Ants to 
Analogs. Supplement to JAPI, 59, 2011, 6-7. 

2. www.medicine net.com/diabetes mellitus. 

3. Jarald E, Joshi SB, Jain DH, Diabetes and Herbal Medicines, 
Iranian Journal of Pharmacology and Therapeutics, 7, 2008, 
97-106. 

4. Lango Dan, Jameson J. Larry, Harrison’s Principles of 
Internal Medicine, Published by McGraw-Hill Medical 
Professional, New York, 16, 2004, 506- 514. 

5. Ravishankar B, Shukla VJ, Comlimentary and Alternative 
Medicine, African Journal of Traditional, 4, 2007, 319-337. 

6. Mukherjee PK, Maiti K, Mukherjee K, Houghton PJ, Leads 
from Indian medicinal plants with hypoglycemic potentials, 
Journals of Ethnopharmacology, 106, 2006, 1-28. 

7. Bailey CJ, Day C, Diabetes Care, 12, 1989, 553. 

8. chemicalland21.com/lifescience/phar/SCOPOLETIN. 

9. www.zhion.com/phytonutrients/Scopoletin. 

10. Chin-Ying Shaw, Chen-Hui Chen, Chih-Chieh Hsu, Chien-
Chih Chen, Ying-Chieh Tsai, Antioxidant Properties of 
Scopoletin Isolated from Sinomoniumacutum, 
Phytotherapy research, 17, 2003, 823–825. 

11. Ojewole JA, Adesina SK, Mechanism of the Hypotensive 
Effect of Scopoletin Isolated from the Fruit of 
Tetrapleuratetraptera, Plantamedica, 49, 1983, 46-50. 

12. Juliano C. Capra, Mauricio P. Cunha, Daniele G. Machado, 
Andrea D.E. Zomkowski, Beatriz G. Mendes, Adair Roberto 
S. Santos, Moacir G. Pizzolatti, Ana Lucia S. Rodrigues, Anti 
depressant-like effect of scopoletin, a coumarin isolated 
from Polygala sabulosa (Polygalaceae) in mice: Evidence 
for the involvement of monoaminergic systems, European 
Journal of Pharmacology, 643, 2010, 232-238. 

13. Rong Pan, Yue Dai, Jian Yang, Ying Li, Xiujuan Yao, Yufeng 
Xia, Anti-angiogenic Potential of Scopoletin is Associated 
with the Inhibition of ERK1/2 Activation, Drug development 
research, 70, 2009, 214–219. 

14. Carpinella MC, Ferrayoli CG, Palacios SM, Antifungal 
Synergistic Effect of Scopoletin, a Hydroxycoumarin 
Isolated from Meliaazedarach L. Fruits, J. Agric. Food Chem, 
8, 2005, 2922–2927. 

15. Leelavinothan Pari, Narayanasamy Rajarajeswari, Efficacy 
of coumarin on hepatic key enzymes of glucose metabolism 
in chemical induced type 2 diabetic rats, Chemico-
Biological Interactions, 181, 2009, 292–296. 

16. 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, 47, 1998, 224-229. 

17. Barik R, Jain S, Quatra D, Joshi A, Tripathy GS, Goyal R, 
Antidiabetic activity of aqueous root extract of 



Int. J. Pharm. Sci. Rev. Res., 22(1), Sep – Oct 2013; nᵒ 17, 79-83                                                                       ISSN 0976 – 044X  

 

 

International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

 

83 

Ichnocarpusfruitescens in streptozotocin-nicotinamide 
induced type-II diabetes in rats, Indian Journal of 
Pharmacology, 40, 2008, 19-22. 

18. Panda Sunanda, KarAnand, Evaluation of the Antithyroid, 
Antioxidative and Antihyperglycemic Activity of Scopoletin 
from Aeglemarmelos leaves in Hyperthyroid Rats, 
Phytotherapy research, 20, 2006, 1103–1105. 

19. Maged M. YASSIN, Saleh N. MWAFY, Protective potential of 
glimepiride and Nerium oleander extract on lipid profile, 
body growth rate, and renal function in Streptozotocin-
induced diabetic rats, Turk J Biol, 31, 2007, 95-102. 

20. Bhat ZA, Ansari SH, Bader GN, Khan NA, Chashoo IA, 
Mustafa G, Anti-Hyperglycemic activity of alcoholic extract 
of SwertiaTetragonaEdgew, Phamacologyonline, 2, 2009, 
912- 917. 

21. Pattanayak S, Nayak SS, Panda D, Shende V, Hypoglycemic 
of Cajanusscarabaeoides in glucose overloaded and 
Streptozotocin- induced diabetic rats, Bangladesh J 
Pharmacol, 4, 2009, 131- 135. 

22. B.Ramesh, K.V. Pugalendi, Antihyperglycemic effect of 
Umbelliferone in Streptozotocin-diabetic rats, J Med Food 
9, 2006, 562–566. 

 

 

 

 

Source of Support: Nil, Conflict of Interest: None. 

  


