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Abstract 
Smoking has been known to cause a wide range of deleterious effects on human health but the impact of cannabis use on the antioxidant 

vitamins are not well known. In this study, we evaluated the effect of cannabis smoking on antioxidant vitamin C and E levels of male 

cannabis smokers in Nnewi, Nigeria. A total of hundred (100) male participants aged between 18 and 45 years (50 cannabis smokers and 50 

non-smokers) were recruited for the present study. Also, the anthropometric indices (height, weight and body mass index (BMI) of the 

participants were measured while other relevant data such the feeding habit, life style and age of the subjects were obtained using a structured 

questionnaire. Afterwards, 5 ml of venous blood sample was collected from each participant into plain containers and used for laboratory 

analysis by using standard methods. There was a significant decrease in the vitamin C and E levels in cannabis smokers than in non-smokers 

(p=0.000), whereas, the weight and BMI of both groups were similar (p>0.05). This study has shown that cannabis smoking depletes the 

antioxidant vitamins C and E status in users. Thus, antioxidant supplementation may be necessary in the diet of cannabis smokers as a way 

of boosting their antioxidant status. 
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Introduction 

Smoking is the act of inhaling and exhaling the fumes of 

burning plant material. A variety of plant materials are 

smoked including marijuana (Cannabis sativa) and hashish, 

but the act is most commonly associated with tobacco as 

smoked in a cigarette, cigar or pipe.1 Cannabis is consumed 

by various routes with the most common route being 

smoking, followed by vaporization and then by the oral route. 

Cannabis products may be taken by ingesting edibles, 

sublingual or rectal administration via transdermal delivery, 

eye drops and aerosols.2 Cannabis sativa is a dioiecous plant 

of the Cannabaceae family and it is widely distributed all over 

the world.3 Cannabis sativa has been an important source of 

food, fiber and medicine for thousands of years in the Old 

World.4-7 Cannabis is the most commonly cultivated, 

trafficked, and abused illicit drug worldwide; according to the 

World Health Organization (WHO), marijuana consumption 

has an annual prevalence rate of approximately 147 million 

individuals or nearly 2.5% of the global population.8 The 

fiber from the stalk is still used in the modern production of 

durable fabrics and special papers in some countries; e.g. as 

canvas, linen, tea bags, paper money, cigarette papers and 

other strong, thin papers that are used to make thick books. 

Both the ripened seed of hemp and seed meal are excellent 

sources of dietary oil, fiber and protein.8 

Vitamins are a class of essential nutrients in the body; 

thus, they play important roles in human health. The 

chemicals are involved in many physiological functions and 

both their lack and excess can put health at risk.9 Vitamins are 

involved in the processes of normal metabolism and cell 

regulation, and they are necessary for growth and 

development; thus, they are chemicals that we all need to stay 

healthy.10 Although about 4000 antioxidants have been 

identified, the best known are vitamin E,11 vitamin C12 and 

the carotenoids.13 The antioxidant effect is due to donation of 

an electron to a rampaging reactive oxygen species (ROS), 

which destroys it and its capacity to cause damage. 

Antioxidant properties of tocopherols have been known and 

exploited for some time. Traditional supplementation of 

tocopherols has primarily focused on its form. Many plants 

however, including hemp, tend to have significantly higher 

levels of gamma-tocopherol. Although both exhibit 

antioxidant activity, their differing metabolic paths confer 

other specific activities to their respective isomeric forms.14 

The biological activity of alpha-tocopherol tends to be 

significantly higher than gamma-tocopherol as a result of its 

greater affinity to be secreted by the liver into very-low 

density lipoproteins.15 Gamma-Tocopherol has been shown 

to have significant antioxidant effects in vitro even at 

concentrations less than 50 ppm.16 Within hemp seed oil, 

gamma-tocopherol is present in significantly higher 

quantities than alpha-tocopherol. They both however, play an 

important role as antioxidants in their respective 

physiological systems. The additional bioactive properties 

they possess add to their benefits as components of the seed 

oil.14 The principal cannabinoids in the cannabis plant include 

Δ9-tetrahydrocannabinol (THC), Cannabidiol (CBD) and 

cannabinol (CBN).17 THC is the primary psychoactive 

compound, with CBD, a non-psychoactive compound, 

ranking second.18 In the ambit of non-psychoactive 

compounds, CBD represents the most valuable one from the 

pharmaceutical point of view, since it has been found to 



I.P. Ezeugwunne et al. Effect of cannabis smoking on Vitamin C and E levels of male cannabis smokers…. 

Panacea Journal of Medical Sciences, January-April, 2019;9(1):15-18 16 

possess a high antioxidant and anti-inflammatory activity, 

together with antibiotic, neuroprotective, anxiolytic, and 

anticonvulsant properties.3 The THC content is highest in the 

flowering tops, declining in the leaves, lower leaves, stems 

and seeds of the plant.19 Cannabidiol (CBD) at lower doses 

has physiological effects that promote and maintain health, 

including antioxidative, anti-inflammatory, and 

neuroprotection effects. For instance, CBD is more effective 

than vitamin C and E as a neuroprotective antioxidant and can 

ameliorate skin conditions such as acne.20 Direct 

measurement of oxidative stress reveals that cannabinoids 

prevent cell death by antioxidation. The antioxidative 

property of cannabinoids is confirmed by their ability to 

antagonize oxidative stress and consequent cell death 

induced by the powerful oxidant, retinoid anhydroretinol. 

Cannabinoids also modulate cell survival and growth of B-

lymphocytes and fibroblasts.21 

However, several authors have documented conflicting 

reports regarding the effect of cannabis use on the biomarkers 

of oxidative stress.22-23 Previously, some authors in this area 

had noted the effect cannabis smoking on both the kidney 

function and lipid profile levels in cannabis smokers.24-25 

However, there is paucity of information regarding the effect 

of cannabis smoking on antioxidant status of cannabis 

smokers especially in the present area under study. Therefore, 

the present study is geared towards evaluating the effect of 

cannabis smoking on vitamin C and E levels of male cannabis 

smokers in Nnewi, Nigeria. 

 

Materials and Methods 
Study Area 

This study was carried out in Nnewi North Local Government 

Area of Anambra State, Nigeria. 

Study Design 

This is a cross-sectional study designed to assess the levels of 

vitamin C and E among cannabis smokers in Nnewi North, 

Anambra State, Nigeria. The protocol was explained to the 

intending participants and those who gave informed consent 

were randomly recruited. A total of hundred (100) male 

participants aged between 18 and 45 years (50 cannabis 

smokers and 50 non-smokers) were recruited for the present 

study. The height, weight and body mass index (BMI) of the 

participants were measured and feeding habit, life style and 

age of the subjects were obtained using a structured 

questionnaire. Afterwards, 5mls of venous blood sample was 

collected from each participant into plain containers and used 

for laboratory analysis. The serum vitamin C and E levels 

were estimated using standard methods as described by 

Omaye et al26 and Jadoon et al27 respectively. 

Ethical Consideration 

This was obtained from the Faculty of Health Sciences and 

Technology Ethics Committee of Nnamdi Azikiwe 

University, Nnewi, Nigeria.  

Inclusion Criteria and Exclusion Criteria 

Apparently healthy male cannabis smokers aged 18 to 45 

years were included in the present study but cannabis users 

taking vitamins C and E supplements, diabetics and 

alcoholics, female cannabis users and those younger than 18 

years or older than 45 years were not allowed into this study. 

 

Statistical Analysis 

The data obtained from this study was organized and 

subjected to statistical analysis using Statistical packages for 

social science (SPSS) version 20. Student t-test was used to 

compare differences between groups and was deemed 

significant at P<0.05.  

 

Results 
Table 1 showed that there was a significant difference in the 

mean age of the subjects between the cannabis smokers 

(29.76±5.03) and control group (24.40±4.10) at p<0.05. The 

weight of the subject showed that there was no significant 

difference between the cannabis smokers (62.28±5.09) and 

control group (62.72±6.22), (p>0.05). Also, the result of BMI 

showed no significant difference between cannabis smokers 

and control group (p>0.05). 

Table 2 results show the independent t-test analysis 

comparing the level of Vitamin C and E level of cannabis 

smokers and non-smokers. There was a significant decrease 

in the mean level of vitamin C in cannabis smokers compared 

with non-smokers (p=0.000). Also, the mean level of Vitamin 

E differed significantly between cannabis smokers and non-

smokers (p=0.000).  

 

Discussion 

Oxidative stress is considered as an imbalance between pro- 

and antioxidant species, which results in molecular and 

cellular damage.28 Smoking may impact negatively on the 

antioxidant status of the body as a result of its ability to 

generate free radicals which may induce damage to cells by 

passing its unpaired electron resulting in oxidation of cell 

components and molecules.29 

Findings from this study showed no significant 

differences in mean weight and body mass index of cannabis 

smokers in comparison with non-smokers. The mechanism 

that explains the current result is not quite clear. This is in 

agreement with the report of some previous studies.30-31 The 

present finding is not in keeping with the report of some 

previous studies.32-33 The result showed a significant 

reduction in the mean serum levels of both vitamin C and E 

in cannabis smokers than in non-smokers. The reason for the 

decreased serum levels of these vitamins (C and E) may be 

attributed to the generation of reactive oxygen species (ROS) 

by cannabinoid leading to increase in oxidative stress which 

tends to deplete the antioxidant balance. Oxidative stress 

leads to changes in the cellular structure and function which 

may ultimately culminate in cell death.34 Due to the paucity 

of information regarding the present study, we could not 

make a direct comparison with any previous finding 

involving the effect of cannabis smoking on serum vitamin C 

and E levels. However, our findings corroborate the previous 

findings of some studies on the effect of cigarette smoking on 

antioxidant status.35-37 
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Table 1: Anthropometric indices in subjects studied 

Groups Age (years) Weight (kg) Height (m) BMI (Kg/m2) 

Cannabis smokers (n=50) 29.76±5.03 62.28±5.09 1.69±0.10 22.19±3.22 

Control (n=50) 24.40±4.10 62.72±6.22 1.69±0.00 22.12±2.94 

p-value 0.000 0.722 1.000 0.918 

t-value 0.820 0.022 0.000 0.300 

*Statistically significant at p<0.05; CS=Cannabis smokers. 

 

Table 2: Level of serum vitamin C and E between smokers of cannabis sativus and Non-smokers 

Variables Groups Mean±SD p-value t-value 

Vitamin C CS (n=50) 

Control (n=50) 

0.82±0.33 

1.55±0.33 

 

0.000 

 

7.980 

Vitamin E CS (n=50) 

Control (n=50) 

11.92±1.45 

15.57±2.03 

 

0.000 

 

7.624 

*Statistically significant at p<0.05; CS=Cannabis smokers 

 

Conclusion 
This study has shown significant reductions in the serum 

levels of Vitamin C and E in cannabis smokers than in non-

smokers. Thus, antioxidant supplementation may be 

necessary in the diet of cannabis smokers as a way of 

boosting their antioxidant status. 
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