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ABSTRACT

Cannabis is the preferred name of the plant Cannabis sativa, Cannabis indica, and Cannabis
ruderalis. The Cannabis plant is a known potent psychoactive substance. This study investigated the
effect of cannabis in the serum lipid profile levels of smokers in apparently healthy male students of
College of Health Sciences, Nnamdi Azikiwe University Nnewi campus, Anambra State, Nigeria. A
total of 60 male subjects (40 cannabis smokers and 20 non-cannabis smokers) were recruited for the
study. A well-structured questionnaire was used to obtain the demographic and anthropometric data of
the subjects. Thereafter, 5mls of fasting blood sample was collected from the subjects and analysed
for serum lipid profile (TC, TG, HDL, and LDL) respectively. The result showed no significant
differences in the mean serum triglyceride, total cholesterol low density lipoprotein, and high density
lipoprotein of cannabis smokers compared to the non- smokers. However, there were significant
increase in the mean weight (73.87+ 10.83mmol/l vs 67.75 £ 9.66mmol/l; p = 0.037) and body mass
index (24.26 + 3.61mmol/l vs 21.94 + 2.18mmol/l; p = 0.011) of smokers when compared with non-
smokers. This study shows that cannabis smoking may not have negative effect on serum lipid profile
values.

Key Words: Serum Lipid Profile, Male Cannabis Smokers, Nnewi Campus, Weight, Body Mass
Index.

INTRODUCTION

Smoking is an escalating public
health problem in developing countries like
Nigeria. World health organisation (WHO)
has recently declared smoking as fourth
global health threat (Soleiman et al.,2010).
Cannabis remains the most widely used
illicit drug worldwide due to its affordability
and availability (Bauman and phongsavan,

1999). It has been estimated in 2009 that
between 125 and 203 million people of the
world population aged 15-64 years used
cannabis at least once in a year (SAMHSA,
2010).Cannabis was said to be consumed
through various routes, with the most
common route being smoking followed by
vaporization, and then by the oral route
(Baggio et al., 2014).

International Journal of Health Sciences & Research (www.ijhsr.org) 1
Vol.8; Issue: 2; February 2018


http://www.ijhsr.org/

Okwara John Ekenedilichukwu et al. Evaluation of Serum Lipid Profile in Male Cannabis Smokers of College of
Health Sciences, Nnamdi Azikiwe University, Nnewi Campus, Anambra State, Nigeria

Azorlosa et al., (1995), reported that
“THC (A°tetrahydrocannabinol)
pharmacokinetics and effects vary as a
function of the weight of a cannabis
cigarette preparation, the rate of inhalation,
depth and duration of puffs, volume inhaled,
extent of Dbreath-holding and escaped
smoke”.
It was reported that an extensive comparison
of smoke generated by igniting cannabis and

tobacco  cigarettes, showed  marked
qualitative ~ similarities  in  specific
compounds (e.g. carbon  monoxide,

hydrogen cyanide) and also significant
quantitative differences. (Moir et al., 2008).
The in vivo cardiovascular effects of
cannabinoids are complex, with both
increase and decrease in blood pressure
being reported (Stark and Dews, 1980).As
reported by different research groups,
smoking increases the concentration of
serum total cholesterol, triglycerides, LDL-
cholesterol and decreases the levels of HDL
cholesterol (Adam et al.,, 2011). Major
component of total cholesterol is LDL-c
which is directly related to coronary artery
disease (CAD) has been reported to be
increased by cannabis use (Brousseau and
Schaefer, 2000).

Cannabis use was also said to be
associated with wvascular conditions that
increase the risks of myocardial infarction,
stroke, and transient ischemic attacks during
cannabis intoxication (Thomas et al., 2014).

Smoking, in different forms has been
reported to be a major risk factor for
atherosclerosis and coronary heart disease
(Fagerstrom, 2002).1t was also reported that
cannabis may produce adverse effects on the
cardiovascular system, because cannabis
and THC (A®tetrahydrocannabinol) cause a
dose-dependent increase in heart rate.
Cannabis use can also cause an increase in
the risk of myocardial infarction in an hour
after  use, and provokes angina
(inflammatory affection of the throat or
faces especial such that tends to produce
suffocation and choking, it can be marked
by chest pain) in patients with heart disease
(Hall and Degenhard, 2009).

While some data suggest cannabis
use to confer cardio metabolic benefits such
as reductions in Low Density Lipoprotein
(LDL) (Penner et al., 2013).Some studies
show that cannabis users have a lower
plasma High Density Lipoprotein (HDL),

which are important risk factors for
cardiovascular  disease (Muniyappa et
al.,2013).

Some studies showed that cannabis
users show higher BMI, total cholesterol,
LDL-cholesterol, and triglycerides and that
none of these metabolic parameters however
reached statistical significance although
certainly demonstrated a trend for
unfavourable cardio metabolic profile
among cannabis smokers (Issa et al., 2014).
Cannabis may produce adverse effects on
the cardiovascular system, because cannabis
and THC (A°tetrahydrocannabiol) cause a
dose-dependent increase in heart rate (Hall
and Degenhard, 2009). Some studies show
that cannabis users have a lower Serum
High Density Lipoprotein (HDL), which are
important risk factors for cardiovascular
disease (Muniyappa et al.,2013). This is
why an understanding of the effect of
cannabis smoking on the different
parameters of serum lipid profile is of great
importance. This study may help to provide
information on the potential effects of
cannabis smoking on serum lipid profile and
its health implications.

MATERIALS AND METHODS
Study Area
This research was conducted in

College of Health Sciences Nnamdi
Azikiwe  University, Nnewi campus,
Anambra state, Nigeria.

Study Design

A total of 60 individuals (males)
were recruited for this study which
comprised of 20 male non-smokers used as
the control group and 40 male cannabis
smokers used as the test group. Both groups
were apparently healthy and aged between
18-30 years. Questionnaires were used to
obtain the anthropometric (weight, height,
and body mass index) data of the subjects.
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Thereafter, 5mls of fasting blood sample
was collected from both groups in plain
containers for the determination of serum
lipid profile (TC, TG, HDL, and LDL) of
subjects. Biochemical parameters (TC, TG,
HDL, and LDL) were assayed using
standard enzymatic methods as described by
Roeschlau et al. (1974); Tietz, (2006);
Burstein et al. (1980); and Assman et al.
(1984) respectively.
Ethical Consideration

The ethical approval for this
research was obtained from Ethics
Committee of Nnamdi Azikiwe University
Teaching Hospital, Nnewi and Ethics
committee of Faculty of Health Sciences
and  Technology, Nnamdi  Azikiwe
University, Nnewi Campus in accordance
with the Helsinki declaration by the world
medical association (WMA) on the ethical
principles for medical research involving
human subjects (Levine and Robert, 2006).
Informed consent was obtained from the
subjects before sample collection.
Inclusion Criteria
Apparently healthy cannabis male smokers
and non-smokers within 18-30 years of age
were included for this study.
Exclusion criteria
Individuals with known cardiovascular
disease, diabetes and those on drugs were
excluded from this study.

Statistical Analysis

Statistical package for social science (SPSS)
version 20.0 was used for the analysis of the
results. The data generated was presented as
mean =+ standard deviation (SD).The
Different serum lipid profile parameters
were compared between groups using

student’s paired t-test. The level of
Significance was set at p<0.05.
RESULT

The mean weight (kg), height

(meters) and body mass index (kg/m?) of
non-smokers and smokers were (67.75+£9.66
kg, 1.75+0.79 m, 21.94+2.18 kg/m?) and
(73.87+10.83 kg, 1.74+0.86 m, 24.26+3.61
kg/m?) respectively. All subjects were from
young and apparently healthy population.
When the anthropometric parameters of
subjects were compared between smokers
and non-smokers, there were significant
increase in the mean weight and body mass
index of smokers more than non-smokers
(73.87£10.83 kg Vs 67.75+9.66 kg; p =
0.037 and 24.26+3.61 kg/m?Vs 21.94+2.18
kg/m? p = 0.011) respectively. However,
there was no significant difference in the
mean height of both smokers and non-
smokers (See tablel).

Table 1: The Anthropometric parameters of subjects studied (Mean + SD; n=60)

Variables Non-smokers n=20 | smokers n=40 | t-value | p- value
Weight (kg) 67.75+9.66 73.87+10.83 -2.137 | 0.037*
Height (meter) | 1.75+0.79 1.74+0.86 0.314 0.754
BMI (kg/m?) 21.94+2.18 24.26+3.61 -2.63 0.011*

*statistically significant at p<0.05

Again, the result showed that the mean serum total cholesterol, triglyceride, high
density lipoprotein, and low density lipoprotein levels did not differ significantly between
smokers and non-smokers population (p> 0.05) (See table 2).

Table 2: Lipid profile levels in subjects studied (Mean + SD; n=60)

Variables Non-smokers n=20 | Smokers n=40 | t-value | p- value
Total cholesterol (umol/1) 3.86+1.15 4.16+0.84 -1.150 0.255
Triglyceride (umol/l) 0.82+0.17 0.84+0.16 -0.599 0.552
High density lipoprotein (umol/l) | 1.26+0.48 1.31+0.46 -0.407 0.686
Low density lipoprotein (umol/l) | 1.96+0.56 2.07+0.42 -0.804 0.425

*statistically significant at p<0.05

However, there was a strong positive
correlation between body mass index and and

weight (r=0.793; p=0.000), total cholesterol
high density lipoprotein
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(r=0.593;p=0.006), total cholesterol and low
density lipoprotein (r=0.572;p=0.008), high

density lipoprotein and low density
lipoprotein  (r=0.810;p=0.000) of non-
smokers  (control group). This was

statistically significant at (p < 0.05) (See
table 3).

Table 3: The levels of Association Between parameters studied
in control subjects (non-smokers)

Parameters Subjects | Correlation coefficient | p-value
n=20 pearson (r)

BMI vs Weight 0.793 0.000*

Weight vs Height 0.698 0.001*

TCvsHDL 0.593 0.006*

TCvsLDL 0.572 0.008*

HDL vs LDL 0.810 0.000*

*statistically significant at p<0.05

More so, there was a strong
significant negative correlation between the
body mass index and height (r = 0.317; p =
0.046) in smokers. Also, there was a strong
positive correlation between body mass
index and weight (r = 0.771;p = 0.000),
triglyceride and total cholesterol (r =
0.410;p = 0.009), total cholesterol and high
density lipoprotein (r = 0.880; p = 0.000),
low density lipoprotein and high density
lipoprotein (r = 0.654; p = 0.000), low
density lipoprotein and cholesterol (r =
0.694; p = 0.000) in smokers compared with
the control subjects (see table 4).

Table 4: The levels of Association Between parameters studied
in smokers

Parameters Subjects Coefficient | p-value
n=40 Pearson (r)

BMI vs Weight 0.771 0.000*
BMI vs Height -0.317* 0.046

Weight vs Height 0.353 0.025*
TCvsTG 0.410 0.009*
TCvsHDL 0.880 0.000*
LDL vs HDL 0.654 0.000*
LDL vsTC 0.694 0.000*

*Statistically significant at p<0.05

DISCUSSION

Cannabis sativa is the most widely
used illicit drug worldwide due to its
affordability and availability (Bauman and
Phongsavan, 1999). Serum lipid profile has
been reported to be associated with
cardiovascular disease risk (Cooney et al.,

(A’tetrahydrocannabinol) cause increase in
heart rate (Hall and Degenhard, 2009).
However some data suggest cannabis use to
confer cardio metabolic benefits such as
reductions in Low Density Lipoprotein
(LDL) (Penner et al., 2013).

This study was therefore designed to
investigate the serum lipid profile in male
cannabis smokers of College of Health
Sciences, Nnamdi Azikiwe University,
Nnewi Campus, Anambra State, Nigeria. In
this study, there was no significant
difference in the mean serum high density
lipoprotein cholesterol (HDL-c) level of
cannabis smokers (p>0.05). This is in line
with the study carried out by Hossein
Hayatghaibi et al., (2007) which
investigated the hypercholesterolemic effect
of drug-type Cannabis sativa seed in guinea
pig, and found that serum high density
lipoprotein cholesterol (HDL-c) level was
not affected by the consumption of cannabis
seed.

Again, in this current study, the
mean serum levels of Total cholesterol, Low
density lipoprotein and Triglyceride did not
differ significantly in both smokers and
control subjects (p>0.05). This result
confirms the work carried out by
Muniyappa et al., (2013), which revealed
that cannabis consumption did not affect the
total cholesterol, triglyceride, and low
density lipoprotein in both subjects.

Interestingly, there was a significant
increase in the mean weight of cannabis
smokers when compared with non-smokers
(73.87+10.83 kg Vs 67.75+£9.66 kg; p =
0.037). This result is in agreement with the
work carried out by Jin et al., (2017), which
investigated the association between use of
cannabis in Adolescence and weight change,
which showed that cannabis use promotes
weight gain. Again, there was a significant
increase in the body mass index of cannabis
smoker in this study (24.26+3.61 kg/m® Vs
21.94+2.18 kg/m?; p = 0.011). This result
confirms the work carried out by Issa et al.,

2009). Cannabis may produce adverse  (2014), which showed that cannabis
effects on the cardiovascular system,  Smokers had higher body mass index than
because cannabis and THC  hon-smokers. However, this is in contrast
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with the work carried out by Ghanshyam
Gahlot et al., (2017) which revealed that
there was tendency towards a lower BMI
among cannabis users. The significant
increase in the weight of cannabis smokers
may be due to the presence of cannabinoid
content of cannabis which has been found to
stimulate appetite via activation of
endocannabinoid system and potentially
promoting weight gain (Lexie et al., 2017).

HDL-c has preventive role in
coronary artery disease and some studies in
animal models of atherosclerosis support the
cardio protective role of HDL-c (Kawahiri
et al., 2000). The HDL level of cannabis
smokers was not significantly raised but
there was a trend for HDL-c to increase, this
means that cannabis could be beneficial to
cardiovascular health. Some studies have
also established that appetite is modulated
by the cannabinoid (Kirkham and Williams,
2001).

CONCLUSION

In conclusion, we found no
significant differences in the mean serum
lipid profile of both smokers and non-
smokers alike. However, there were
significant increases in the mean body mass
index and weight of smokers compared to
the control subjects. This study therefore,
suggests that cannabis smoking may not
have deleterious effect on serum lipid
profile values.

Recommendation

Based on our findings, we recommend
that further studies in which both the frequency
and duration of cannabis smoking among
participants are included should be carried out in
order to further unravel the full potential effects
of cannabis use in humans.

REFERENCES

e Adam, D.G., Heather, M., Timothy, B.,
James, H. (2011). Effects of smoking and
smoking  cessation on lipids and
lipoproteins: outcomes from a randomized
clinical trial. American Heart Journal; 16:
145-151.

Assman, G., Jabs, H.U., Kohnert, U., Nolte,
W.,  Schriewer, H. (1984). LDL-C
determination in blood serum following
precipitation of LDL with polyvinyl
sulphate. Journal of Analytical Chinical
Acta; 140: 77-83.

Azorlosa, J.L., Greenwald, M.K., Stitzer,
M.L. (1995). Marijuana smoking: Effects of
varying puff volume and breath hold
duration. Journal Pharmacology and
Experimental Therapy; 272: 560-569.
Baggio, S., Deline, S., Studer, J., Mohler-
Kuo, M., Daeppen, J.B., Gmel, G. (2014).
Routes of administration of cannabis used
for nonmedical purposes and associations

with patterns of drug use. Journal
Adolescence Health; 54: 235-240.
Bauman, A., Phongsavan, P. (1999).

Epidemiology of substance use in
adolescence: prevalence, trends and policy
implications. Drug and alcohol dependence;
55:187-207.

Brousseau, M.E., Schaefer, E.J. (2000). Diet
and Coronary Heart Disease: Clinical Trials
on Current Atherosclerosis; 2: 487-493.
Burstein, M., Scholnick, H.R., Morfin,
R.(1980). Rapid method for the isolation of
lipoproteins from serum by precipitation
with polyanions. Scandinavian Journal of
Clinical and laboratory investigation;40:
583-595

Cooney, M., Dudina, A., De Bacquer, D.,
Wilhelmsen, L., Sans, S., Menotti, A.,
Jousilahti, P., Keil, U., Thomsen, T.,
Whincup, P., Graham, L.M., SCORE and
investigators. (2009). Athersclerosis;
206:611-616.

Fagerstrom, K. (2002). The epidemiology of
smoking: health consequences and benefits
of cessation. Drugs; 62 2:1-9.

Ghanshyam, G., Yogita, S., Rachit, S.,
Mamta, C.,Gajanand, J. (2017).The
Metabolic Impact of Cannabis User
on Biochemical Markers Among Bikaner
Adults. International Journal of
Biotechnology and Biochemistry; 13: 1-10.
Hall, W., Degenhard, L. (2009). Adverse
health effects of non-medical cannabis use.
Lancet; 374:1383-1391.

Hossein, H., Isaac K. 1. (2007).
Hypercholesterolemic Effect of Drug-Type
Cannabis sativa L. Seed (Marijuana Seed)
in Guinea Pig. Pakistan Journal of
Nutrition;6 (1): 59-62.

International Journal of Health Sciences & Research (www.ijhsr.org) 5
Vol.8; Issue: 2; February 2018



Okwara John Ekenedilichukwu et al. Evaluation of Serum Lipid Profile in Male Cannabis Smokers of College of
Health Sciences, Nnamdi Azikiwe University, Nnewi Campus, Anambra State, Nigeria

Issa, J.S., Santos, P.C., Vieira, L.P., Abe,
T.0., Kuperszmidt, C.S., Nakasato, M.
(2014). Smoking cessation and weight gain
in patients with cardiovascular disease or
risk  factor. International Journal
Cardiology; 172(2):485-487.

Jin, L.Z., Rangan, A., Mehlsen, J.,
Andersen, L.B., Larsen, S.C., Heitman,
B.L.(2017). Association Between Use of

Cannabis is Adolescence and weight
Change into midlife. PL0oS ONE;
12(1):e0168897.d0i:10.1371.

Kawahiri, M.C., Maugeais, Rader, D.
(2000). High density lipoprotein
metabolism: Molecular target for new
therapies for atherosclerosis.  Current
Atherosclerosis Report; 2: 363-372.
Kirkham, T.C., Williams, M.C. (2001).

Endogenous cannabinoids and appetite.
Nutrition. Research Reviews; 14: 65-86.
Levine, Robert, J. (2006). Some Recent
Developments in  the International
Guidelines on the Ethics of Research
Involving Human Subjects. Annals of the
New York Academy of Sciences; 918: 170—
180.

Lexie, Z., Anna, R., Jesper, M., Lars, A,
Sofus, C., Berit, L., (2017). Association
between  use of cannabis in adolescence
and weight change into midlife. PLoS ONE;
12(1):e0168897,doi:
10.1371/journal.pone.0168897.

Moir, D., Rickert, W.S., Levasseur, G.,
Larose, Y., Maertens, R., White, P.,
Desjardins, S. (2008). A comparison of
mainstream and sidestream marijuana and
tobacco cigarette smoke produced under
two machine smoking conditions. Chemical
Research Toxicology; 21(2): 494 - 502.
Muniyappa, R., Sable, S., Ouwerkerk, R.,
Mari, A., Gharib, A.M., Walter, M. (2013).
Metabolic effects of chronic cannabis
smoking. Diabetes Care;36(8):2415-2422

Penner, E.A., Buettner, H., Mittleman, M. A.
(2013). The impact of marijuana use on
glucose, insulin, and insulin resistance
among US adults. American Journal of
Medicine;126(7):583-589

Roeschlau, P., Bernt, E., Gruber, JW.
(1974). Enzymatic procedure for cholesterol
determination .Journal of clinical chemistry
and clinical Biochemistry; 12: 403.
SAMHSA, National Household Survey on
Drug Use and Health (2011); NIDA,
Monitoring the Future, Dec. 2010.
Soleiman, Haji Mahmoud, Jalali. (2010).
Thelle, D.S., Shaper, A.G., Whitehead, T.P.,
Bullock, D.G., Ashby, D. and Patel,
1.(1983). Blood lipids in middle-aged
British men. British Heart Journal; 49: 205.
Stark, P., Dews, P.B. (1980). Cannabinoids
Il.  Cardiovascular  effects.  Journal.
Pharmacology Experimental Therapy; 214,
131-138.

Thomas, G., Kloner, R.A., Rezkalla, S.

(2014). Adverse cardiovascular,
cerebrovascular, and peripheral vascular
effects of marijuana inhalation: what

cardiologists need to know. American
Journal Cardiology;113(1): 187-90.
Tietz, N.W. (2006). Clinical Guide to

Laboratory Tests, 4" Edition, W.B.
Saunders.

World Health  Organization  (2015).
Management ~ of  Substance  Abuse:
Cannabis. site.

http://www.who.int/substance_abuse/facts/c
annabis/en/.

How to cite this article; Ekenedilichukwu OJ, Obioma OJ, Chukwuemeka OE et al. Evaluation of
serum lipid profile in male cannabis smokers of college of health sciences, Nnamdi Azikiwe
university, Nnewi campus, Anambra state, Nigeria. Int J Health Sci Res. 2018; 8(2):1-6.

*khkhkhkhkhhhkhkkkx

International Journal of Health Sciences & Research (www.ijhsr.org) 6
Vol.8; Issue: 2; February 2018


http://www.who.int/substance_abuse/facts/cannabis/en/
http://www.who.int/substance_abuse/facts/cannabis/en/

