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ABSTRACT 
 
Aim & Objectives: The correlation of Cannabis user 
groups with duration of one-month, one
year (Both diabetic and non-diabetic groups) with 
serum Vitamin C level and serum vitamin E level.
 
Research Design and Methods: In a cross
case-control study, we studied cannabis user 55 and 
50 cannabis non-user, male-subjects aged between 25 
and 65 years. Fasting blood samples were obtained 
from 55 diabetic male subjects and 50 healthy contr
subjects. Blood samples were withdrawn who were 
taking 5 to 10 gm of cannabis per day and analyzed 
for Antioxidant serum Vitamin C and serum vitamin 
E by standard technique using UV
Spectrophotometer.  
 
Results:  serum Vitamin C and serum vitamin E were 
measured and the results were compared with those of 
controls. Antioxidants levels were found to be 
significantly higher in diabetic and non
subjects using cannabis 5 to 10 gm per day for the last 
one month, one year and five years when compare 
with normal control and diabetic control 
subjects(p<0.01). 
 
Conclusion: Study shows a significant increased in 
Vitamin C and serum vitamin E level recorded 
diabetic patients and non diabetic groups using 
cannabis for the last one year and five year as well as
in the whole group as compared to that of normal 
control. It might be possible that either cannabis may 
enhanced the insulin release or increase the 
penetration of sugar into the cells and might be due to 
antioxidant activity of cannabis. 
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The correlation of Cannabis user 
month, one-year and five 

diabetic groups) with 
serum Vitamin C level and serum vitamin E level. 

In a cross-sectional, 
control study, we studied cannabis user 55 and 

subjects aged between 25 
and 65 years. Fasting blood samples were obtained 
from 55 diabetic male subjects and 50 healthy control 
subjects. Blood samples were withdrawn who were 
taking 5 to 10 gm of cannabis per day and analyzed 
for Antioxidant serum Vitamin C and serum vitamin 
E by standard technique using UV-

serum Vitamin C and serum vitamin E were 
measured and the results were compared with those of 
controls. Antioxidants levels were found to be 
significantly higher in diabetic and non-diabetic 
subjects using cannabis 5 to 10 gm per day for the last 
one month, one year and five years when compare 

th normal control and diabetic control 

Study shows a significant increased in 
Vitamin C and serum vitamin E level recorded 
diabetic patients and non diabetic groups using 
cannabis for the last one year and five year as well as 
in the whole group as compared to that of normal 
control. It might be possible that either cannabis may 
enhanced the insulin release or increase the 
penetration of sugar into the cells and might be due to 

Keywords: Diabetes Mellitus, 
Antioxidants (Vitamin C & E).
 
INTRODUCTION 
 
Diabetes mellitus (DM) is not a single disease entity 
but rather a multi systemic metabolic disorder 
showing the common underlying feature of 
hyperglycemia.1 Oxidative stress thought to be 
increased in a system where the rate of free radical 
production is increased and/or the antioxidant 
mechanisms are impaired.2 Increased oxidative stress 
is a widely accepted participant in the development 
and progression of diabetes and its complications.
well established correlation exists between 
development of macro and micro vascular disease in 
diabetes mellitus.4 Vascular endothelial cells are an 
important target of hyperglycemic damage, but the 
mechanisms underlying this damage are not fully 
understood. Early marker of such damage is the 
development of an endothelial dysfunction.
chronic complications of DM affect many organ 
systems and are responsible for the majority of 
morbidity and mortality associated with t
Hence the aim of the present was to evaluate the 
oxidative stress in type 2 DM and follow
with vitamin E supplementation.
The prevalence of type 2 diabetes mellitus (DM) is 
increasing, and it is projected that in the USA alone, 
type 2 DM will increase to 48.3 million by 2050.
addition to defects in pancreatic b
insulin sensitivity, systemic inflammation is thought 
to be involved in its pathogenesis.
most commonly used illicit drug in the USA an
currently used by 14.4 million Americans.
Cannabis sativa (marijuana) plant contains bioactive 
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Diabetes Mellitus, Cannabis sativa, 
Antioxidants (Vitamin C & E). 

Diabetes mellitus (DM) is not a single disease entity 
but rather a multi systemic metabolic disorder 
showing the common underlying feature of 

Oxidative stress thought to be 
increased in a system where the rate of free radical 
production is increased and/or the antioxidant 

Increased oxidative stress 
is a widely accepted participant in the development 

diabetes and its complications.3 A 
well established correlation exists between 
development of macro and micro vascular disease in 

Vascular endothelial cells are an 
important target of hyperglycemic damage, but the 

this damage are not fully 
understood. Early marker of such damage is the 
development of an endothelial dysfunction.5 The 
chronic complications of DM affect many organ 
systems and are responsible for the majority of 
morbidity and mortality associated with the disease.6 
Hence the aim of the present was to evaluate the 
oxidative stress in type 2 DM and follow-up along 
with vitamin E supplementation. 
The prevalence of type 2 diabetes mellitus (DM) is 
increasing, and it is projected that in the USA alone, 

DM will increase to 48.3 million by 2050.7 In 
addition to defects in pancreatic b-cell function and 
insulin sensitivity, systemic inflammation is thought 
to be involved in its pathogenesis.7,8 Marijuana is the 
most commonly used illicit drug in the USA and is 
currently used by 14.4 million Americans.9 The 
Cannabis sativa (marijuana) plant contains bioactive 
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components termed cannabinoids (CB). The major 
psychoactive CB is delta 9-tetrahydrocannabinol 
(THC) whose effect is mediated through the CB1 and 
the CB2 subtypes of CB receptors found in the brain 
and lymphoid tissues.10 The endo-cannabinoids, a 
group of neuromodulatory lipids also bind to these 
receptors.11 Cannabis, THC and other CBs have been 
shown to have both beneficial 12 and detrimental 
effects.13 Marijuana users have higher caloric intake 
while eating less nutrient-rich foods,14 yet have 
similar 14 or slightly lower 15 body mass index (BMI) 
than non users. We hypothesised that the prevalence 
of DM would be reduced in marijuana users due to the 
presence of one or more CBs because of their 
immunomodulatory and anti-inflammatory 
properties.10 we assessed the association between DM 
with antioxidants level and marijuana use among 
adults aged 25 to 65 years in a Bikaner zone sample 
of the general population. 15   
 
Antioxidants such as -tocopherol and Ascorbic acid 

16,17 are effective neuroprotectans because of their 
ability to reduce the toxic reactive oxygen species 
(ROS) formed during is chemical metabolism. 

 
Cannabinoids like (-) 9- tetrahydrocannabinol (THC) 
and its psychoactive analogues also have been 
reported to be neuroprotective against glutamate 
toxicity in vitro.17 Cannabinoids have been suggested 
to prevent glutamate neurotoxicity by activating 
Cannabinoid receptors, which can reduce calcium 
influx through voltage sensitive calcium channels.18 

 
MATERIALS AND METHODS  

The present study was conducted on 105 male-
subjects aged between 25 and 65 years during the 
period of August 2011 to October 2013.They were 
randomly selected irrespective their caste and creed. 
Those individuals who were suffering from other 
inflammatory conditions like tuberculosis, leprosy, 
pregnancy, cancer, skin diseases, gout, liver and 
kidney diseases were excluded to rule out any 
increase in inflammatory markers due to causes other 
than DM. They were divided into the following 
groups (Table 1). 

Only those subjects included in the present study, who 
were taking 5 to 10 gm of cannabis per day. Majority 
of these subjects were Brahmin by caste, belonging to 
lower middle class. After their small earning, they 
spent their rest of time in worshiping lard Shiva and 
residing in temple area called “Bagechi”. There they 

used to take cannabis “bhang” routinely in-group of 5-
8 persons in the form of semi solid mass or in solution 
form. 
They presented themselves voluntarily for the present 
study on the basis of personal request, relationship 
and their eternal eagerness to know about the effect of 
“Bhang” 5 ml of venous blood samples collected at 
the time of presentation of patients OPD in EDTA 
bottles and samples were centrifuged at 3000 rpm for 
10 minutes. Plasma was collected taking care to avoid 
hemolysis. (Table I). 
 
The samples were analyzed for the following 
parameters by UV-Spectrophotometer using  
standardized Dipyridyl method are serum vitamin E 
by Barker and Frank (Varley, 1976) 20 and  Serum 
ascorbic acid was estimated by Roe and Kuethe 
(1943) using  2,4-dinitrophenylhydrazine.19 

Estimation of vitamin E was done by colorimetric 
method as described by Barker and Frank (Varley, 
1976) using reagent.20 

 
RESULTS 

The present study was conducted on 105 male 
subjects aged between 25 and 65 years, comparising 
of 85 volunteers acted as study group and 20 normal 
healthy subjects acted as control. The study group was 
further divided into three groups’ viz. diabetic 
subjects and cannabis user normal as well as cannabis 
user diabetic subjects. The cannabis user subjects 
(Both diabetic and non- diabetic) were further sub-
divided into their sub-groups viz. Chronic, Sub-
chronic and Acute groups (Table-I) depends upon the 
duration for which they were using cannabis. 

The blood samples as control as well as study groups 
were withdrawn and analyzed for α-tocopherol and 
Ascorbic acid concentration. In this study, table IV,V  
show that the increase in blood parameters for normal 
healthy subjects that is normal control group and 
Diabetic control subjects and parameters represent 
Mean and SD along with p value which show highly 
significant (p <.001) when compared to Diabetic 
control subjects as well as Increased level in serum 
vitamin E & C level in normal control cannabis user 
(Diabetic and Non-Diabetic) subjects was statistically 
significant as compared to that of normal control as 
evident by P-value (P< 0.001). This indicates that 
lipid peroxidation is significantly increased and 
antioxidants (Vitamin-C & E) level significantly 
decreased in diabetes but cannabis user has 
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significantly increased in antioxidants (Vitamin-C & 
E) level. 
 
DISCUSSION 

It is revealed that the mean serum vitamin E level was 
found to be raised to 1.75 ± 0.24 with a ranged of 1.42 
to 2.06 mg percent in normal control subjects using 5 
to 10 gm cannabis per day for the last one month 
(Table IV). Increase in serum vitamin E level in 
normal control cannabis user subjects was statistically 
significant as compared to that of normal control as 
evident by P-value (P< 0.001; Table IV). The values 
of vitamin E level in normal control subject were in 
close agreement with the finding of Bellizzi et al 
(1997).21 The vitamin E level in normal control 
subjects using cannabis for the last one year ranged 
from 1.88 to 2.61 with an average of 2.11 ± 0.30 mg 
percent (Table IV). Where, it ranged from 2.01 to 
3.51 with a mean of 2.81 ± 0.56 mg percent in those 
normal subjects using cannabis 5 to 10 gm per day for 
the last five year (Table IV). 

The serum vitamin E level was increased significantly 
in all the groups taking cannabis for the various 
duration of intake as shown by P value which is less 
than 0.001 in all the groups (Table IV). The increase 
in vitamin E concentration in cannabis users might be 
due to the antioxidant activity of cannabis, which 
spared the vitamin E to be utilized for free radical 
scavenger antioxidant activity.22 

 
Oxidative stress has been produced by diabetes 
mellitus which in turn increased the production of free 
radical species and -tocopherol acted as free radical 
scavengers and acted as antioxidant and get itself 
oxidized to quinine form as reported by Machin & 
Lawrense(1991)22.This may lead to decreased the 
vitamin E concentration in diabetic subjects as 
compared to that of control. 
 
The serum vitamin E concentration was found to be 
0.33 ± 0.15 with a range of 0.15 to 0.67 mg percent in 
diabetic subjects using 5 to 10 gm cannabis per day 
for the last one month (Table V). The increase in 
vitamin E level in diabetic subjects using cannabis 
was not significant as revealed by P-value (P<0.2; 
Table V) as compared to that of diabetic controls. 
 
The vitamin E level was ranged from 0.82 to 3.15 
with an average of 1.88 ± 0.84 mg percent in diabetic 
subjects using cannabis for the last one year; while it 
was 2.38 ± 0.53 with a range of 1.36 to 3.18 mg 

percent in those diabetic subjects using 5 to 10 gm 
cannabis per day for the last five years. 
Further, it is observed from table II that vitamin E 
concentration was found to be 1.87 ± 0.97 with a 
range of 0.15 to 3.21 mg percent in cannabis user 
diabetic subjects as a whole group (Table II). 
 
It is observed from these data that vitamin E 
concentration was found to be increased significantly 
in both the cannabis user groups who used to take 
cannabis for the last one year and five years as well as 
cannabis user group as a whole as evident by P-value 
which is less than 0.001 in all the groups (Table II and 
V). The increase in vitamin E concentration in 
cannabis user groups might be due to antioxidant 
activity of cannabis, which spares the vitamin E to be 
utilized for free radical scavengers. 
 
It is observed from Table III that the vitamin E level 
in normal cannabis users was found to be 2.37 ± 0.63 
and 1.87 ± 0.97 mg percent respectively. The 
decreased in vitamin E concentration in diabetic 
cannabis users was not highly significant as compared 
to non-diabetic cannabis users as evident by P-value 
(P<0.05;table III). However, slight decreased in 
diabetic cannabis users might be due to stress 
produced by diabetes mellitus may over product the 
free radical species and vitamin E acted as scavenger 
to excess of free radicals resulted decreased to level. 
Although cannabis might has similar effect in both the 
groups of normal & diabetic. 
 
The mean vitamin C level was found to be 1.99 ± 0.24 
with a range of 1.63 to 2.31 mg percent in normal 
control subjects using 5 to 10 gm cannabis per day for 
last one month (Table IV) increase in serum vitamin 
C level in normal control cannabis user group was 
statistically significant as compared to that of normal 
control as evident by P-value (P<0.001; Table IV). 
The values of ascorbic acid in normal control were 
resembled with finding Groff et al (1995)23. 
 
The serum vitamin C level ranged from 1.95 to 3.07 
with an average of 2.32 ± 0.45 mg percent in control 
subjects using cannabis for the last one year while it 
ranged from 2.35 to 3.51 with an average of 2.91 ± 
0.40 mg percent in those control subjects using 5 to 
10 gm cannabis per day for last five years (Table IV). 
The serum vitamin C level was increased significantly 
in all the groups taking cannabis for different period 
of intake under study as shown by P-value which is 
less than 0.001 in all the groups (Table IV). The 
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increase in vitamin C might be due to the fact that it 
acts as antioxidant to protect cellular component from 
free radical damage and also it reduces the toxic 
reactive oxygen species (ROS) as reported by 
Macgregor et al (1996)24. However, cannabis might 
have acted as antioxidant & performed similar 
function in cannabis user & spared the vitamin C 
resulting increased its level. 
 
The serum ascorbic acid level was found to be 0.34 ± 
0.17 with a range of 0.13 to 0.59 mg percent in 
diabetic subjects using 5 to 10 gm cannabis per day 
for last one month (Table V). The increase in vitamin 
C level in cannabis user diabetic subjects was not 
significant as compared to diabetic control as evident 
by P-value (P<0.4;table V). 
 
Further, it is observed from table XV that vitamin C 
concentration varied from 0.13 to 3.35 with an 
average of 1.91 ± 0.98 mg percent in cannabis user 
diabetic subjects as a whole group (Table II). The 
increase was statistically significant as compared to 
diabetic control group (0.26±0.09) as evident by P-
value (P<0.001; table II). 
 
Thus, it is observed that ascorbic acid level was found 
to be increased significantly in both the cannabis user 
groups who used to take cannabis for the last one year 
and five year as well as cannabis user group as a 
whole as evident by P-value which is less than 0.001 
in all the groups (Table V). The increase in vitamin C 
level might be due to compensatory mechanism of 
cannabis as antioxidant activity, which spared vitamin 
C leading to increase its level in cannabis user group. 
 
It is observed from Table III that the vitamin C level 
in normal cannabis users and diabetic cannabis users 
were found to be 2.53 ± 0.54 and 1.91 ± 0.98 mg 
percent respectively. The decrease in vitamin C 
concentration in diabetic cannabis users was not 
highly significant as compared to that of non-diabetic 
cannabis users as evident by P-value (P<0.05;table 
III). However, slight decrease in diabetic cannabis 
users might due to diabetic stress which may caused 
over production of reactive oxygen species (ROS) and 
vitamin C acted as antioxidant to nullify the adverse 
effect of ROS resulting decreased its own 
concentration in cannabis diabetic subjects. Although 
cannabis might has similar effect in both normal and 
diabetic groups. 
 
 

CONCLUSION 

A significant increase in vitamin E & C level were 
recorded in normal subjects using cannabis 5 to 10 gm 
per day for the last one month as compared to that of 
normal control, both Serum vitamin E,C level were 
found to be increased significantly in normal cannabis 
user group as a whole as well as those normal subjects 
using cannabis for the last one-year and five year as 
compared to normal control group; it might be sparing 
action of cannabis for the vitamin E,C.   

A decreased concentration of vitamin E & C were 
recorded in diabetic subjects as compared to that of 
control group oxidative stress of diabetes caused 
increased production of reactive oxygen species 
(ROS), which in turn decreased vitamin E, C levels in 
diabetes.   
 
A slight increased in vitamin E, C concentration in 
diabetic subject using 5 to 10 gm cannabis per day for 
the last one month as compared to that of diabetic 
control.  
 
A significant increase in vitamin E & C concentration 
were recorded in diabetic cannabis user group as a 
whole and also in those diabetic subject using 
cannabis 5 to 10 gm per day for the last one year as 
well as for 5 year as compared to that of diabetic 
control due to sparing action of cannabis for the 
vitamin E, C.       
 
A decreased level of vitamin C & E were recorded in 
diabetic subjects as compared to that non-diabetic 
control group. It might be oxidative stress of diabetes, 
which result increased production of reactive oxygen 
species (ROS), which in turn decreased vitamin C 
level in diabetes subjects.    
   
A significant increase in vitamin E, C level was 
recorded in diabetic cannabis user group as a whole 
and also in that diabetic subject using 5 to 10 gm 
cannabis per day for the last one year as well as for 5 
year as compared to that of diabetic control. It might 
be due to compensatory action of cannabis for the 
vitamin C. 
    
STATISTICAL ANALYSIS: 

Frequencies, proportions, means, and SDs were used 
to describe the overall sample, and the marijuana 
users and non-users. Student’s t-test and chi-square 
tests were used to compare the descriptive statistics 
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depending on data type. Data was analyzed using 
SPSS statistical package version 21 (SPSS, Inc, 
Chicago, IL). 
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OBSERVATION 

 Table-I 

S.No. GROUP NUMBER OF SUBJECT 

1. Ist normal control 20 

2. IIed Diabetic subjects 30 

3. IIIed Normal Subject cannabis user 30 

4. IVth Diabetic subjects cannabis user 25 

 
TABLE  II - MEAN VALUES OF BLOOD PARAMETERS IN DIABETIC CONTROL SUBJECTS 

USING CANNABIS COMPARE WITH THAT OF DIABBETIC CONTROL 

HS** = Highly Significant. 

TABLE III– COMPARISON OF MEAN VALUES OF BLOOD PARAMETERS IN CANNABIS USER 
DIABBETIC AND NON-DIABETIC SUBJECTS 

 

HS** = Highly Significant.                S* = Significant. 

 

 

Blood Parameters 
 

Diabetic Control Subjects. 
(n=30) 

Diabetic Subjects using 
Cannabis. (n=25) 

Significant 

Mean + S.D Range S.E. Mean + S.D Range S.E. t p 

-Tocopherol   
(Vit. E) mg% 

0.26+0.11 0.09-0.51 0.02 1.87+0.97 0.15-3.21 0.19 8.47 <0.001 
(HS**) 

Ascorbic Acid  
(Vit. C) mg% 

0.26+0.09 0.14-0.44 0.01 1.91+0.98 0.13-3.35 0.19 8.68 <0.001 
(HS**) 

Blood Parameters 
 

Normal Subjects using 
Cannabis. (n=30) 

Diabetic Subjects using 
Cannabis. (n=25) 

Significant 

Mean + 
S.D 

Range S.E. Mean + 
S.D 

Range S.E. t p 

-Tocopherol    
(Vit. E) mg% 

2.37+0.63 1.42–
3.51 

0.14 1.87+0.97 0.15-3.21 0.19 2.08 <0.05 
(S*) 

Ascorbic Acid 
(Vit. C) mg% 

2.53+0.54 1.60-3.51 0.12 1.91+0.98 0.13-3.35 0.19 2.81 <0.05 
(S*) 
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TABLE  IV - COMPARISON OF MEAN VALUES OF BLOOD PARAMETERS IN NORMAL 
CONTROL SUBJECTS WITH NORMAL SUBJECTS USING CANNBIS 5 to 10 gm PER DAY FOR 

THE LAST ONE MONTH, ONE YEAR AND FIVE YEARS. 

 
Blood Parameters 

 
 

Normal 
Control 
subjects. 
(n=20) 

 

Normal 
Subjects using 
Cannabis (for 

the last one 
month). 

(n=7) 

Significant 
Normal Subjects 
using Cannabis 
(for the last one 

year). 
(n=8) 

Significant Normal Subjects 
using Cannabis 
(for the last five 

years). 
(n=15) 

Significan
t 

Mean + 
S.D. 

S.
E. 

Mean + 
S.D. 

S.E
. 

t p Mean + 
S.D 

S.E
. 

t p Mean + 
S.D. 

S.E
. 

t p 

-Tocopherol    
 (Vit. E) 

mg% 

1.02+0.36 
(0.30-
1.66) 

0.
08 

1.75+0.2
4 

(0.42-
2.06) 

0.1
0 

5.5
4 

<0.0
01 

 
HS** 

2.11+0.30 
 

(1.88-
2.61) 

0.1
3 

7.2 <0.00
1 
 

HS** 

2.81+0.56 
 

(2.01-
3.51) 

0.1
7 

9.
36 

<0.00
1 
 

HS** 

Ascorbic Acid 
 (Vit. C) 

mg% 

1.08+0.38 
 

(0.37-
1.90) 

0.
08 

1.99+0.2
4 
 

(1.63-
2.31) 

0.1
0 

7.0
0 

<0.0
01 

 
HS** 

2.32+0.45 
 

(1.95-
3.07) 

0.1
9 

6.2 <0.00
1 
 

HS** 

2.91+0.40 
 

(2.35-
3.51) 

0.1
2 

4.
46 

<0.00
1 
 

HS** 

Figures in parenthesis indicate the range.  
 

 
TABLE V- COMPARISON OF MEAN VALUES OF BLOOD PARAMETERS IN DIABETIC 

CONTROL SUBJECTS WITH DIABETIC SUBJECTS USING CANNBIS 5 to 10 gm PER DAY FOR 
THE LAST ONE MONTH, ONE YEAR AND FIVE YEARS. 

 
Blood 

Parameter
s 
 
 

Diabetic Control 
subjects. 
 (n=30) 

 

Diabetic Subjects 
using Cannabis 
(for the last one 

month). 
(n=5) 

Significan
t 

Diabetic Subjects 
using Cannabis 
(for the last one 

year). 
(n=5) 

Significant Diabetic Subjects 
using Cannabis 
(for the last five 

years). 
(n=15) 

Significant 

Mean + 
S.D. 

S.E
. 

Mean + 
S.D. 

S.E. t p Mean + 
S.D 

S.E. t p Mean + 
S.D. 

S.E. t P 

 
Tocopherol   

(Vit. E) 
mg% 

0.26+0.11 
 

(0.09-0.51) 

0.0
2 

0.33+0.15 
 

(0.15-
0.67) 

0.09 0.8
8 

<0.2 
 

IS 

1.88+0.84 
 

(0.82-3.15) 

0.37 4.41 <0.00
1 
 

HS** 

2.38+0.53 
 

(1.36-3.18) 

0.14 13.1
9 

<0.0
01 
 

HS*
* 

Ascorbic 
Acid 

 (Vit. C) 
mg% 

0.26+0.09 
 

(0.14-0.43) 

0.0
1 

0.34+0.17 
 

(0.13-
0.59) 

0.08 1.0
0 

<0.4 
 

IS 

1.91+0.72 
 

(0.94-2.96) 

0.32 5.00 <0.00
1 
 

HS** 

2.44+0.55 
 

(1.58-3.55) 

0.14 15.5
4 

<0.0
01 
 

HS*
* 

Figures in parenthesis indicate the range. 
 

 


