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 To investigate the comparative effects of Cannabis sativa and 

cannabigerolic acid in streptozotocin-(STZ) induced diabetic rats. The 

study was performed by using different group-normal control, diabetic 

control, glibenclamide 5 mg/kg p.o., Cannabis sativa (100 and 200 

mg/kg p.o.) and cannabigerolic acid (50 and 100 mg/kg/ p.o.), 

respectively The anti-diabetic activity was assessed using blood glucose 

level, lipid profile and insulin, respectively. The biochemical indicator 

assessment was done by malondialdehyde (MDA), reduce glutathione 

(GSH) level, superoxide dismutase (SOD) and catalase activity (CAT). 

Cannabigerolic acid exhibited an antidiabetic effect by significantly 

decreased the level of blood glucose, regain lipid profile level, increase 

serum insulin level and significant (p<0.05) biochemical marker i.e. 

MDA, GSH, SOD and CAT as compared to Cannabis sativa. The results 

of the study demonstrated that the treatment with cannabigerolic acid 

was more potent effect compared to Cannabis sativa. Our study 

indicates the role of Cannabigerolic acid (CBGA) play a role in 

preventing diabetic complications as compare to Cannabis sativa. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Diabetes mellitus is a common disorder associated with markedly increased morbidity and mortality rate 

and characterized by chronic hyperglycemia resulting from defects in insulin secretion, insulin action or 

both resulting in impaired function in carbohydrate, lipid and protein metabolism. Diabetes mellitus is one 

of the most rapidly growing diseases worldwide and is a prime cause of excess cardiovascular morbidity 

and mortality [1], [2]. The marketed drugs are present for the treatment of diabetes with adverse effects [3]. 

Some studies shown that there are some medicinal plants extract inhibit the elevation of blood sugar level, 

this elevation of blood sugar caused due to inhibition of peripheral utilization of glucose which regulated by 

pituitary hormone, its also cause glycogenolysis in maturity-onset diabetes. It was also observed that some 

plants have tendency promote regeneration of pancreatic β-cells of Islets of Langerhans in the pancreas, 

lower cholesterol level and triglycerides (TGA) level. These medicinal plants have tendency of lowering 

blood glucose level and, hypocholesteremia, hypotensive and antioxidant activities [4]. Concurrently, 
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phytochemicals identified from medicinal plants are presenting an exciting opportunity for the development 

of new types of therapeutics. Therefore, as the disease is progressing unabated, there is an urgent need of 

identifying indigenous natural resources for their detailed study, their potential on newly identified targets 

in order to develop them as new therapeutics. Cannabis sativa is an herbaceous flower that usually belongs 

to eastern Asia but its cosmopolitan distribution due to widespread cultivation. Cannabis sativa is an 

important traditional drug in medicine. Because of their utility in our traditional system of medicine it has 

been extensively investigated by the research workers. In India traditionally use as medicine as 

hallucinogenic, hypnotic, sedative, analgesic, and anti-inflammatory agent. Cannabis Sativa and its 

derivatives can of blocking or inhibiting the transmission of the nervous impulse at various levels. This 

pharmacological activity appears to be exerted through the activation of CB1 receptors at the level of the 

brain, spinal cord, and peripheral sensory neurons [5]. Also, Cannabis Sativa contained different chemical 

constituents for pharmacological activity. 

  

The aim of present study was to investigate the comparative effects of Cannabis sativa and cannabigerolic 

acid in streptozotocin-(STZ) induced diabetic rats. STZ are cyotoxic agent which considered the most 

common diabitogenic chemicals used in research related diabetes with good constructive validity paradigm. 

 

2. Materials and Methods 

 

2.1 Animals 

Wistar rats (150–200 g) were group housed (n= 6) under a standard 12 h light/dark cycle and controlled 

conditions of temperature and humidity (25±2°C, 55–65%). Rats received standard rodent chow and water 

ad libitum. Rats were acclimatized to laboratory conditions for seven days before carrying out the 

experiments. All the experiments were carried in a noise-free room between 08.00 to 15.00 h. A separate 

group (n=6) of rats was used for each set of experiments. The animal studies were approved by the 

Institutional Animal Ethics Committee (IAEC), constituted for the purpose of control and supervision of 

experimental animals by Ministry of Environment and Forests, Government of India, New Delhi, India. 

 

2.2 Chemicals 

Streptozotocin (Sigma-Aldrich) was used in the present study. All other chemicals and other biochemical 

used in the experiments were of analytical grade from different firms.  

 

2.3 Experimental design and treatment protocol 

The rats were injected intraperitoneal by a single dose of prepared solution of STZ (40 mg/kg suspended in 

0.1 mol/L citrate buffer at pH 4.5). If the fasting blood glucose (FBG) was more than 300 mg/100 ml after 

72 h of STZ injection, the diabetic type 2 models was successful. Approximately 200μl blood was collected 

from each animal by retro-orbital sinus in 0.5ml eppendorf tubes containing 20μl of 20% Sodium Fluoride 

solution. Collected blood was centrifuged at 8000 rpm at temperature18-22ºC for 10 minutes by centrifuge 

machine. All animals were weighed, randomized and divided into seven groups (6 animals each), and were 

given following treatment for 21 days by oral route [6]. 

 

Group I- Normal animals 

Group II- STZ induced diabetic rats received only distilled water and DMSO (negative control) 

Group III- STZ induced diabetic rats were treated with glybencliamide (5 mg/kg p.o.) Group IV- STZ 

induced diabetic rats were treated with Cannabis sativa (100 mg/kg p.o.) Group V- STZ induced diabetic 

rats were treated with Cannabis sativa (200 mg/kg p.o.) 

Group VI- STZ induced diabetic rats received Cannabigerolic acid (CBGA) (50 mg/kg/day p.o.) 

https://www.teikyomedicaljournal.com/
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Group VII- STZ Induced Diabetic rats received Cannabigerolic acid (CBGA) (100 mg/kg/day p.o.) 

 

At the end of the 21st day treatment i.e., 24 h after the last dose of the drug and standard drugs the rats were 

anaesthetized and blood was collected by retro-orbital plexus. After blood withdrawal animal was 

sacrificed. The serum was separated by centrifugation at 3000 rpm at 4°C for 20 minutes for the analysis of 

various biochemical parameters. 

 

2.4 Biochemical Evaluation in Serum 

Lipid profile was determined by using standard kits from Transasia BioMedical Limited, Mumbai, India. 

The estimation procedure is obtained in detail from leaflets provided by the commercially available kits are 

as follows. The biochemical indicator assessment was done for determination of malondialdehyde (MDA), 

reduce glutathione (GSH) level, superoxide dismutase (SOD) and catalase activity (CAT). 

 

2.5 Statistical analysis 

All statistical analysis is expressed as the mean ± standard error of the mean (SEM). Data were analyzed by 

one way ANOVA, where applicable p<0.05 was considered statistically significant, compared with vehicle 

followed by Dunnett’s test. 

 

3. Results 

 

3.1 Effect of Cannabis sativa and Cannabigerolic acid (CBGA) on blood glucose level in STZ - induced 

diabetic rats 

Blood glucose level of animals in all groups was recorded at 1, 8th and 21th day. Progressive decrease in 

blood glucose level was found in all treatment groups during study. At the end of experiment, 

glibenclamide 5 mg/kg p.o, Cannabis sativa 100 and 200 mg/kg p.o., Cannabigerolic acid (CBGA) 50 and 

100 mg/kg/p.o., treated group was decrease significantly (p<0.05) blood glucose level at 21st days (Figure 

1). 

  

3.2 Effect of Cannabis sativa and Cannabigerolic acid (CBGA) on lipid profile in STZ - induced diabetic 

rats 

In Cannabis sativa 100 and 200 mg/kg p.o., Cannabigerolic acid (CBGA) 50 and 100 mg/kg/p.o., were 

decreased significantly (p < 0.05) total cholesterol, triglyceride, low density lipid and increased high density 

lipid protein level. Furthermore, glibenclamide (5 mg/kg/p.o.) was significantly (p < 0.05) maintained the 

lipid profile level as compared with control group, respectively (Figure 2-5). 

 

3.3 Effect of Cannabis sativa and Cannabigerolic acid (CBGA) on insulin in STZ-induced diabetic rats 

In comparison to the diabetic control, Cannabis sativa 100 and 200 mg/kg and Cannabigerolic acid (CBGA) 

50 and 100 mg/kg and Glibenclamide 5 mg/kg p.o administration significantly (p < 0.01) increased serum 

insulin levels as compared to control group (Figure 6). 

 

3.4 Effect of Cannabis sativa and Cannabigerolic acid (CBGA) on biochemical assessment in in STZ-

induced diabetic rats 

STZ-induced diabetic control group, SOD, CAT and GSH level was decreased significantly, while in 

treated group, with Cannabis sativa (100 and 200 mg/kg) and Cannabigerolic acid (CBGA) 50 and 100 

mg/kg and glibenclamide 5 mg/kg p.o. were significantly (p < 0.001) increased SOD, CAT and GSH level. 

However, MDA level was found to be increased significantly in STZ-induced diabetic control group, while 
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in Cannabis sativa (100 and 200 mg/kg) and Cannabigerolic acid (CBGA) 50 and 100 mg/kg and 

glibenclamide 5 mg/kg p.o. were significantly (p < 0.001) decrease found in MDA (Figure 7-10). 

 

4. Discussion 

The research carried out on traditional Indian medicines suggested about antidiabetic activity that Cannabis 

sativa and Cannabigerolic acid (CBGA) its exhibited tremendous antidiabetic potential. Therefore in the 

light of earlier research and widespread utilization of plant constituents, current research drew attention at 

large to unveil the untapped potential of this drug by paving the way for treatment of diabetes and related 

diseases. In the present study, the comparative effects of Cannabis sativa and cannabigerolic acid (CBGA) 

in streptozotocin-(STZ) induced diabetic rats. In present investigation comparison analysis between normal 

saline control groups with STZ treated group demonstrated that; STZ control group showed significant 

diabetogenic responses such as hyperglycemia, and certain biochemical profiles such lipid as clinical 

indications of diabetes mellitus. The increase in glucose levels in the diabetic control group was found to be 

significant (P < 0.05) when compared to normal control group. Blood glucose level of animals in all groups 

was recorded at 1, 8th and 21st day. Progressive decrease in blood glucose level was found in all treatment 

groups during study. The Cannabis sativa (100 and 200 mg/kg p.o.) and Cannabigerolic acid CBGA (50 and 

100 mg/kg/p.o) have antidiabetic activity as evaluated reduced the blood glucose level in STZ-induced 

diabetic rats. whereas, treatment protocol with low dose of plant extract of Cannabis sativa 100mg 

mg/kg/p.o. and high dose of Cannabis sativa 200 mg mg/kg/p.o. less significantly reduce the blood glucose 

level on 8th and 21st day of assessment. In another experimental group treated with CBGA with two 

different doses lower dose 50mg mg/kg/p.o. (p<0.05) and higher dose 100mg mg/kg/p.o. (p<0.01) 

significantly decreases the blood glucose level on day 21st of protocol. This study results are agreed with 

[7], [8]. The increase in blood sugar is accompanied by the increase in (total cholesterol) TC, (triglyceride) 

TG, (low density lipoprotein) LDL, (very low-density lipoprotein) VLDL and fall of (high density 

lipoprotein) HDL. It is well known that in uncontrolled type 2 diabetes mellitus, there will be an increase in 

TC, TG, LDL and a decrease in HDL which contributes to the coronary artery disease [9]. At the 21st day 

STZ treated group exert significant increases serum level of total cholesterol; LDL; TG; as compare to 

normal control group (p<0.001) and significantly decreases serum levels of HDL (p<0.001). In same line of 

investigation in another group treated Cannabis sativa (100 and 200 mg/kg p.o.) and Cannabigerolic acid 

CBGA (50 and 100 mg/kg/p.o) and standard drug glibenclamide remarkably decreases the serum levels of 

total cholesterol; LDL; TG (p<0.001) and increases the serum levels of HDL (p<0.001) which in 

accordance with [7]. Furthermore, Cannabis sativa (100 and 200 mg/kg) and Cannabigerolic acid (CBGA) 

50 and 100 mg/kg as well as glibenclamide administration significantly (p < 0.01) increased serum insulin 

levels as compared to control group. The present results are in line with [10]. 

 

Treatment protocol with Cannabis sativa (100 and 200 mg/kg) and Cannabigerolic acid (CBGA) 50 and 100 

mg/kg with two different doses on serum enzymatic profiles demonstrated that, lower dose of Cannabis 

sativa (100mg/kg/p.o.) and Cannabigerolic acid (CBGA) 50mg/kg less significantly (p<0.05) as compared 

to higher dose of both traetments. The assessment lower dose also more significantly increase SOD, GSH 

and CAT level and more significantly decreases serum MDA level. Treatment with Cannabis sativa (100 

and 200 mg/kg) and Cannabigerolic acid (CBGA) 50 and 100 mg/kg was significantly (p<0.05) increases 

SOD, CAT and GSH levels (p<0.001) as well more significantly decreases serum MDA levels (p<0.001) 

which is agreed with [11], [12]. The underlying molecular mechanisms of action probably involved, the 

ability of and Cannabigerolic acid CBGA (50 and 100 mg/kg/p.o) to exerts strong effects by regulating 

stress biomarkers i.e. TNF- α, SOD, CAT and GSH levels that are observed in diabetic rat models as 

compared to Cannabis sativa at higher (200 mg/kg) and lower dose (100 mg/kg). 
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5. Conclusion 

Our study indicates the role of Cannabigerolic acid (CBGA) play a role in preventing diabetic 

complications and found to be more effective than Cannabis sativa. Cannabigerolic acid potently 

maintained blood sugar level, insulin resistance, hyperlipidemia and oxidative stress in rats. 
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Figure 1. Antidiabetic activity of Cannabigerolic acid (CBGA) and Cannabis sativa on blood glucose level 

in STZ-induced diabetic rats 

 

 
Figure 2. Effect of Cannabigerolic acid (CBGA) and Cannabis sativa on total cholesterol level in STZ -

induced diabetic rats 
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Figure 3. Effect of Cannabigerolic acid (CBGA) and Cannabis sativa on triglyceride level in STZ -induced 

diabetic rats 

 

 
Figure 4. Effect of Cannabigerolic acid (CBGA) and Cannabis sativa on HDL in STZ -induced diabetic rats 
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Figure 5. Effect of Cannabigerolic acid (CBGA) and Cannabis sativa on LDL in STZ -induced diabetic rats 

 

 
Figure 6. Effect of Cannabigerolic acid (CBGA) and Cannabis sativa on Insulin in STZ-induced diabetic 

rats 
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Figure 7. Effect of Cannabigerolic acid (CBGA) and Cannabis sativa on SOD level in rats 

 

 
Figure 8. Effect of Cannabigerolic acid (CBGA) and Cannabis sativa on CAT level in rats 
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Figure 9. Effect of Cannabigerolic acid (CBGA) and Cannabis sativa on GSH level in rats 

 

 
Figure 10. Effect of Cannabigerolic acid (CBGA) and Cannabis sativa on lipid peroxidation-MDA level in 

rats 
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