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study was designed to assess testosterone and oestrogen levels of
young adult males involved with marijuana use in Port Harcourt,

*Corresponding Author

Nigeria. The study population includes; 90 males comprising 50
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17-41 years and the duration of marijuana use was between 0.6 to
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15years. Measurement of the weight, height and waist circumference
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was done using standard procedures. BMI and WHR were derived
appropriately and serum testosterone and estrogen levels were
determined by a microplate enzyme immunoassay kit. The study shows
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that the mean ±SD of BMI for the smokers and non smokers was 22.60
2

± 3.41kg/m and 21.37 ± 1.96 kg/m2, WHR was 0.86 ± 0.05 and 0.90 ± 0.11, testosterone was
6.94 ± 2.64 ng/mL and 7.37 ± 2.25 ng/mL and estrogen was 12.45 ±15.21 ng/mL and 9.40 ±
5.32 ng/mL respectively. While significant difference (p<0.05) was seen between the means
of BMI, others did not show significant differences (p>0.05). The average smoking period
was 4.97 ± 3.57 years and T/E ratio was 0.56. No significant correlations was seen between
testosterone and estrogen and the other parameters in both smokers and non smokers but
testosterone was positively correlated (r=0.27) with estrogen in the smokers (p<0.05). The
study shows that even in the population studied, the levels of testosterone and estrogen was
reduced in the smokers when compared with the non smokers and the effect of duration of
expoure to smoking was also inconsistent. The implication of the finding is that marijuana
www.wjpps.com

Vol 6, Issue 12, 2017.

450

Bartimaeus et al.

World Journal of Pharmacy and Pharmaceutical Sciences

could have damaging effects on the fertility profile of smokers in Port Harcourt. Thus efforts
short be doubled to educate youths on the danger of this practice on their procreativity
potential.
KEYWORDS: Male, obesity, infertility, testosterone, estrogen, body mass index, waist to
hip ratio.
INTRODUCTION
It has been reported that exposures to certain drugs and toxins may play a role in male
infertility and recreational use of illicit drugs is an important factor for consideration when
assessing the etiology of male infertility in couples diagnosed with infertility. Some of the
illicit drugs that have been found to adversely impact male fertility includes marijuana, opioid
narcotics, methamphetamines, cocaine, and anabolic-androgenic steroids (AAS).[1] Marijuana
has been reported to rank highest (20.10%) among all illicit drugs used by young males
within the ages of 26-34 years according to the survey made by the National Survey on Drug
Use and Health (NSDUH) in 2009 in the USA.[2] When marijuana derived from the dried
leaves and flowers from the marijuana plant (Cannabis sativa) is smoked, the psychoactive
cannabinoid compound called delta-9-tetrahydrocannabinol (THC) is released.[3] The
cannabinoids can be synthesized endogenously and are known to modulate several
pathophysiologic processes, including neuropathic pain, mood disorders, movement disorders
such as Parkinson disease and Huntington disease, disease processes such as cancer,
atherosclerosis, and obesity, as well as reproductive functions.[4-5]
The negative impact of THC on male reproductive physiology has been well documented and
it has been reported that testosterone levels in the plasma of chronic marijuana smokers were
significantly lower when compared with age-matched controls who had never used
marijuana, and the reduction was dose dependent.[6] Some reports of the cardiovascular
effects of marijuana exposure stated that administration to healthy marijuana users led to an
increase in both pulse rate and blood pressure.[7] Despite these concerns, the idea that
marijuana use is safe is deep seated in the public especially amoung young adults and even
among some health-care professionals. In Nigeria, as at the time of this study, there are
scanty documented reports on the effect of marijuana use on the ferility profile of young
adults despite widespread knowledge of its use. Thus, this study was designed to assess
testosterone and oestrogen levels of young adult males involved with marijuana use in Port
Harcourt, Nigeria in order to allay concerns about the possibility that marijuana use might
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impair male sexual function or even lead to impotence among the teaming population of
young adults involved in its use.
MATERIALS AND METHODS
Study population
The study was conducted among young male adults residing in various waterfronts in parts of
Port Harcourt, Nigeria. They were randomly selected. Both the study subjects (marijuana
users) and the control subjects willingly gave their consent to participate in the study. The
study population includes; 90 males comprising 50 marijuana users (smokers) as study
subjects and 40 apparently healthy males (non smokers) as control subjects, their age ranging
between 17-41 years and the duration of marijuana use among the study subjects was
between 0.6 to 15years.
Ethical approval
The ethical approval for the study was granted by the Local Ethics Committee of the Rivers
State Health Management Board, Port Harcourt and the Research Ethics Committee, Faculty
of Science, Rivers State University, Nkpolu- Oroworukwo, Port Harcourt, Nigeria.
Blood sample collection
5ml of venous blood was collected under aseptic condition from the ante cubital vein into
sterile plain containers from the selected subjects. Then serum was separated by making a
centrifugation for all samples by digital centrifuge 1500 rpm for 2 min according to the
method of Sood.[8]
Inclusion and exlusion criteria
Only subjects who accepted to have used marijuana or are currently smoking marijuana were
included as study subjects. It is also pertinent to state that most of the users also smoked
cigarettes. Normal healthy subjects as control group incuded people who have never smoked
marijuana or even cigarettes. However, subjects who showed signs of psychiatric illness and
also reported being treated for liver disease were excluded from the study.
Measurement of weight, height and waist circumference
The height was measured (in metres) to the nearest 0.1 m with a calibrated meter rule placed
horizontally against the wall. The subjects were barefooted and wore light clothing. The
subjects stood 0n a flat surface, with weight distributed evenly on both feet, heels together
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and the head positioned so that the line of vision is perpendicular to the body. The hands
hung freely by the sides and the head, back, buttocks and the heels were in contact with the
vertical board. The moveable headboard was brought onto the topmost point of the head with
sufficient pressure to compress the hair. The weight of the subjects was measured (in
kilograms) with participants wearing light clothing and no shoes, and recorded to the nearest
0.1 kg as recommended by the World Health Organization[9] (WHO, 1995). The Hana
Bathroom Scale (Pese-Personne Br 9011) weight balance made in China was used to measure
the weight of the participants. Body mass index (BMI) was calculated as BMI= body mass in
kg/height in m2. Based on the waist measuring at the narrowest place and hip measuring at
the widest place, Waist-to-Hip-Ratio (WHR) was calculated according to the following
formula: WHR = waist (cm)/hip (cm).[9]
Determination of serum testosterone and estrogen concentations
The Accubind ELISA Microwells which is a Testosterone Test System and Estrogen Test
System was used for the quantitative determination of total testosterone and estrogen
concentrations in the serum samples by a Microplate Enzyme Immunoassay. The kit was
manufactured by Monobind Inc. Lake Forest, CA 92630, USA.
RESULTS
The present study was designed to investigate the effect of marijuana consumption on the
levels of testosterone and estrogen in young male adults involved in its use. The study
(smokers) and control (non smokers) subjects were age-matched. The results of testosterone,
estrogen, body mass index (BMI), waist-to hip ratio (WHR), duration of exposure (years of
intake of marijuana) and testosterone/eostrogen ratio is shown in table 1.
Table 1: Mean±SD of biochemical and anthropometric parameters.
Study subjects
Control
(n=50)
subjects (n=40)
Age (years)
23.62 ±4.10
23.80 ± 4.87
BMI (Kg/m2)
22.60 ± 3.41
21.37 ± 1.96
WHR
0.86 ± 0.05
0.90 ± 0.11
Duration of exposure (yrs)
4.97 ± 3.57
Testosterone (ng/ml)
6.94 ± 2.64
7.37 ± 2.25
Oestrogen (ng/ml)
12.45 ±15.21
9.40 ± 5.32
Testosterone/Estrogen ratio
0.56
0.78
Note: *Normal range for serum testosterone = 2.5 – 10 ng/mL
Parameters

p-value
0.85, NS
0.04, p<0.05
0.40, NS
0.4089, NS
0.243, NS

Normal range for estrogen: 4 – 94 ng/mL
Normal range for WHR in men: >9.0
www.wjpps.com

Vol 6, Issue 12, 2017.

453

Bartimaeus et al.

World Journal of Pharmacy and Pharmaceutical Sciences

Significant difference in mean was observed in the BMI (p<0.05) between the smokers and
non smokers although the levels of the parameters were within acceptable limits. No
significant difference in means (p>0.05) was seen in the other variables. The average years
that the subjects were exposed to marijuana was 4.97 ±3.57 years.
The effect of duration of exposure (years that the subjects smoked) to marijuana and the
levels of testosterone and estrogen is shown in table 2. The table shows that smoking of
marijuana among the smokers which ranged from between 0.6 to 15 years did not have
significant (p>0.05) effect on the levels of testosterone and estrogen between the age classes.
However, while steady inconsistent increase in the means was observed in the levels of
testosterone between the age classes as the years of exposure increases, the reverse was the
case with estrogen levels. Thus, while the testosterone levels which was 7.57 ± 2.97 ng/mL
for 0-3years at baseline declined to 6.18 ± 2.27 ng/mL at 4-7 years, it rose to 8.13 ± 2.26
ng/mL for 12 and above years and estrogen levels declined from 12.59 ± 14.83 ng/mL for 03years to 7.13 ± 1.70 ng/mL for 12 and above years.The levels of the two hormones did not
rise above or decrease below the level for normal population.
Table 2: Effect of duration of exposure to marijuana on testosterone and estrogen levels.
Duration of exposure to Testosterone (ng/mL) Estrogen (ng/mL)
marijuana (years)
Mean ± SD
Mean ± SD
0 -3 (n=23)
7.57 ± 2.97
12.59 ± 14.83
4 – 7 (n=17)
6.18 ± 2.27
11.93 ±17.47
8 – 11 (n=6)
6.42 ± 2.17
11.28 ± 13.79
12 and above (n=4)
8.13 ± 2.26
7.13 ± 1.70
p-value
p>0.05, F=1.273
p>0.05, F=0.1482
Note: *Normal range for serum testosterone = 2.5 – 10 ng/mL
Normal range for estrogen: 4 – 94 ng/mL
As seen in tables 3 and 4, no significant correlations was seen between testosterone and
estrogen and age, BMI and WHR non smokers but testosterone was positively correlated with
estrogen in the marijuana smokers. However, the percentage of the subjects with mean values
of measured parameters outside the range stipulated for normal populations were
considerably similar between the two populations studied. While 100% of both the smokers
and non smokers had estrogen levels within the levels stipulated for normal populations, the
levels of testosterone in the subjects who had consummed marijuana showed that while
94.00% had testosterone level within the normal range, 6.00% of the subjects had levels
above normal range. The results of BMI values shows that while 88% of the study subjects
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had normal BMI values, 4% were obese and 8% deficient BMI values. In the control subjects,
95.50% of subjects had normal BMI values while 7.50% were deficient in BMI (table 5).
Table 3: Correlation coefficients of testosterone and estrogen with other measured
parameters in the non smokers.
Correlation
coefficients (r)
-0.08
-0.03
-0.06
0.16

Parameters
Testosterone vs age
Testosterone vs BMI
Testosterone vs WHR
Testosterone vs estrogen

Parameters
Estrogen vs age
Estrogen vs BMI
Estrogen vs WHR
Estrogen vs testosterone

Correlation
coefficients (r)
0.19
0.15
0.17
0.16

Table 4: Correlation coefficients of testosterone and estrogen with other measured
parameters in the smokers.
Parameters
Testosterone vs age
Testosterone vs BMI
Testosterone vs WHR
Testosterone vs estrogen
Testosterone vs dur. of exposure
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Correlation
coefficients (r)
-0.02
-0.24
-0.30
0.27
-0.04

Parameters
Estrogen vs age
Estrogen vs BMI
Estrogen vs WHR
Estrogen vs testosterone
Testosterone vs dur. of exposure
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Table 5: Effect of marijuana on the level of measured parameters
Mean within normal range
Parameters
Testosterone
Estrogen

6.13±2.10
12.45 ±15.21

Nonsmokers
6.89±1.96
9.40 ±5.32

BMI

22.56± 2.34

21.68 ± 1.73

WHR

0.84 ± 0.04

0.84 ±0.03

Smokers
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Mean above normal
Mean below
Percentage
Percentage
range
nornal range
NonNonNon
Non
Non
Smokers
Smokers
Smokers
Smokers
Smokers
smokers
smokers
smokers
smokers
smokers
94.00%
87.5% 11.02±0.73 10.90±0.76 6.00%
12.5%
100%
100%
32.99
17.18±
17.79±
88.00% 92.50%
4.00%
8.00%
7.50%
±2.34
1.59
0.77
82.00%
67.5%
0.92± 0.01 1.03± 0.12
8.00%
32.5%
Percentage
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DISCUSSION
Marijuana is one of the most commonly used illicit drug in Nigeria even though it is
considered illegal and smokers are often treated as criminals. In the United States, people of
about 12 years of age have been reported of having used marijuana and its use among young
adults is particularly high.[10] It has reported that the regular use of marijuana during
adolescence could be associated. with an increased likelihood of damaging consequences.[11]
Brown and Dobs[12] reported that marijuana and other cannabinoids, act on the hypothalamic
– pituitary – gonadal (HPG) integrity and affect reproductive function which results in
infertility. Earlier studies have also reported that the effects of marijuana on fertility are
mediated by central cannabinoid receptors (CB1) in the hypothalamus.[13] These cannabinoid
receptors have been found in the testes[14] and ovaries[15], of experimental animals which
suggests that cannabinoids could have some effect on the gonads. Kelodny and his coworkers[16] reported decreased level of testosterone in male marijuana smokers while
Freidrich et al.[17] observed no significant difference in the testosterone levels of marijuana
smokers and non-smokers. The results of mean ±SD of testosterone obtained in this study for
subjects who smoked marijuana was 6.94 ± 2.64 ng/mL while that obtained for non smokers
of marijuana was 7.37 ± 2.25 ng/mL and there was no significant difference (p>0.05)
between the two means though the level was slightly higher in the non smokers. In a related
study carried out in Edo State, mean ±SD testosterone obtained for smokers and non smokers
of marijuana was 5.33±3.5ng/mL and 8.5 ± 2.4 respectively and the difference was
significant (p<0.05).[18] The levels of testosterone obtained in these two separate studies from
the same geo-political zone, the Niger Delta region are similar since they are within the
normal reference range of 2.4-9.4 ng/mL.[19] However, an outstanding observation in the two
studies is that the levels of testosterone was reduced in the smokers when compared with the
non smokers. This may be the basis for the conclusion by Kelodny and co-workers[6] that
marijuana causes a decrease in testosterone level in males and therefore could cause male
infertility. Decrease in testosterone often occurs when there is inhibition of the gonadotrophin
releasing hormone (GnRH) pulse generator in the hypothalamus usually caused by Δ9THC.[20] Low or reduced testosterone level suppresses spermatogenesis and cause
oligospermia.[1] However, the findings of Freidrich et al.[17] maintained that no significant
difference occurs between the serum testosterone level of marijuana smokers and nonsmokers
and thus infertility in marijuana smokers should not be delibrately attributed to the effect of
marijuana on testosterone in male marijuana smokers.
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Estradiol, the predominant form of estrogen reportedly plays a critical role in male sexual
function. By ensuring that proper degree of libido, erectile function and spermatogenesis
occurs in the males.[21] Decreased testosterone has been reported to be clearly associated with
low libido in males.[22] In addition, an abnormal T/E ratio (<10) has been associated with
decreased semen parameters, poor sperm concentration, motility, and morphology.[3] Tietz et
al.[19] recommended etrogen level of 4-94 ng/mL as the normal reference range for serum
estrogen. The estrogen concentration obtained from this study for smokers and non smokers
of marijuana were 12.45 ±15.21 ng/mL and 9.40 ± 5.32 ng/mL respectvely and this value is
relatively low for normal population. Increase in the levels of estrogen and testosterone thus
is required to boost libido and sexual drive in males.[24] These reports confoundly supports the
observation of Kelodny and his co-workers.[16] However, sperm counts, motility, morphology
and viability, which are cardinal indices indicating the fertility status of males were not
determined in this study making it difficult to fully ascertain the fertility profile of the study
populations.
The effect of number of years of smoking on testosterone and estrogen levels (table 2) did not
show consistency in the concentration of the hormones. The comparison of the means of the
hormones according to the years of exposure (in classes) did not also show any significant
difference (p>0.05) between the various classes of years of exposure and level of estrogen
and testosterone in the subjects but a positive correlation was observed between testosterone
and estrogen concentration (r= 0.27). This positive correlation beween testosterone and
estrogen agrees with the works of Ramasamy et al.[25] and Schlegel[24] who reported that both
estrogen and testosterone are necessary for normal libido in testosterone‑deficient men.
However, while inconsistent increase in the means was observed in the levels of testosterone
between the age classes as the years of exposure increases, the reverse was the case with
estrogen levels. The results of human studies investigating the effects of cannabinoids on
reproductive hormones have been conflicting. While lower testosterone levels were reported
in chronic marijuana users compared to nonusers in some studies[6], in others, acute decreases
in both LH and testosterone have been observed after marijuana smoking.[26] Research
designs aimed at investigating the conflicting effect of chronic marijuana smoking had shown
no significant changes in LH and testosterone levels over the period of study.[27] This
inconsistent observation was also made in this study and could be attributed to reflect the
development of tolerance in the users. Tolerance to chronic marijuana use has been reported
in experimental animal studies.[28]
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The BMI, defined as kg/m2, is a useful tool to measure obesity. Obese men are three times
more likely than healthy men of normal weight to have a sperm count of fewer than 20
million/ml, an indicator of oligospermia.[29] This study revealed that obesity was evident in
4% of the marijuana smokers in the population studied (table 5). MacDonald et al.[30] found
no evidence for a relationship between BMI and total sperm concentration or total sperm
count. For the whole range of BMI values, Giagulli et al.[31] reported that there is a negative
correlation of BMI values to serum testosterone levels. This discovery was also made in this
study where serum testosterone level was found to be negatively correlated with BMI (r= 0.24). No correlation with BMI values (r=-0.07) was found with serum estrogen levels (table
4). The BMI of marijuana smokers was also significantly higher (p<0.05) when compared
with non-smokers. This observation agrees with the findings of previous authors.[32, 33] Gorter
et al.[34] and Glass[35] had previously reported that marijuana smokers often show increase in
the circulating estrogen/androgen ratio which physiologically lead to accumulation of breast
tissue which is responsible for the increase in BMI in marijuana smokers. We reasoned that
this condition could also be responsible for the increase in BMI in mar ijuana smokers in this
population. It is of note to state that total sperm counts was not performed on the marijuana
smokers who participated in this study, thus, the effect of BMI on spermatogenesis could not
be determined in these subjects.
An elevated BMI value has been recognised as an established risk factor for ischaemic heart
disease, stroke and many cancers.[36] Researchers has opined that as a result of the inclusion
of abdominal fat deposition in the Syndrome X, Waist-Hip- ratio (WHR) should be regarded
as a more sensitive indicator of obesity.[37] The mean difference in WHR obtained in this
study between the marijuana smokers and non smokers was insignificant (p>0.05) indicating
that the influence of WHR on obesity in this population may have been insignificant.
CONCLUSION
The evidence obtained from this study suggests that marijuana use could be a major cause of
infertility and marijuana – related complications among young male adults in Port Harcourt,
Nigeria. We recommend that a comprehensive investigation into the health effects, patterns
of use and problems and especially its effects on the risks of cardiovascular, respiratory
disease and cancer risks be made a priority in our health policy formulation in order to save
our future generations.

www.wjpps.com

Vol 6, Issue 12, 2017.

459

Bartimaeus et al.

World Journal of Pharmacy and Pharmaceutical Sciences

REFERENCES
1. Fronczak CM, Kim ED, Barqawi AB. The insults of illicit drug use on male fertility. J
Androl, 2012; 33: 515–28.
2. Substance Abuse Mental Health Services Administration. Results from the 2008 National
Survey on Drug Use and Health: national findings. NSDUH Series H-36: HHS
Publication SMA 09-4434.Rockville, MD: Office of Applied Studies, 2009.
3. Devane WA, Hanus L, Breuer A, Pertwee RG, Stevenson LA, Griffin G, Gibson D,
Mandelbaum A, Etinger A, Mechoulam R. Isolation and structure of a brain constituent
that binds to the cannabinoid receptor. Science, 1992; 258: 1946–9.
4. Pacher P, Batkai S, Kunos G. The endocannabinoid system as an emerging target of
pharmacotherapy. Pharmacol Rev., 2006; 58: 389– 62.
5. Schuel H, Burkman LJ, Lippes J, Crickard K, Mahony MC, Giuffrida A, Picone RP,
Makriyannis A. Evidence that an andamide signaling regulates human sperm functions
required for fertilization. Mol Reprod Dev., 2002; 63: 376–87.
6. Kolodny RC, Masters WH, Kolodner RM, Toro G. Depression of plasma testosterone
levels after chronic intensive marihuana use. N Engl J Med, 1974; 209: 872–4.
7. Benowitz

NL,

Jones

RT.

Cardiovascular

effects

of

prolonged

delta-9-

tetrahydrocannabinol ingestion. Clin Pharmacol Ther, 1975; 18(3): 287-97.
8. Sood R. Clinical haematology. In Medical Laboratory Technology: Methods and
Interpretations. Jaypee Brothers Medical Publishers Ltd. New Delhi 5th edn, 2002;
167-71.
9. World Health Organization. Technical Report Series-854. Physical Status: The use and
interpretation of anthropometry. WHO, Geneva, 1995.
10. World

Drug

Report.

Vienna,

UN

Office

on

Drugs

and

Crime,

2015

(https://www.unodc.org/unodc/en/frontpage/2015/June/2015-world-drug-report-findsdrug-use-stable--access-to-drug-and-hiv-treatment-still-low.html, accessed 20 June 2017).
11. Jouanjus E, Kapeyre-Mestre M, Micallef J. French Association of the Regional Abuse
and Dependence Monitoring Centres (CEIP-A) Working Group on Cannabis
Complications. Cannabis use: signal of increasing risk of serious cardiovascular
disorders. J Am Heart Assoc, 2014; 32(2): e000638.
12. Brown TT, Dobs AS. Endocrine effects of marijuana. J Clin Pharmacol, 2002; 42:
90S-6S.

www.wjpps.com

Vol 6, Issue 12, 2017.

460

Bartimaeus et al.

World Journal of Pharmacy and Pharmaceutical Sciences

13. Murphy LL, Munoz RM, Adrian BA and Villanna MA. Function of cannabinoid
receptors in the neuroendocrine regulation of hormone secretion. Neurobio Dis., 1998; 5:
432-46.
14. Gerard CM, Mollereau C, Vassart G, Parmenttier M (1991). Molecular cloning of a
human cannabinoid receptor which is also expressed in testes. Biochem J., 1991; 279:
129-34.
15. Galiegue S, Mary S, Marchand J, Dussossoy D, Carriere D, Carayon P, Bouaboula M,
Shire D, Le Fur G, Casellas P. Expression of central and peripheral cannabinoid receptors
in human immune tissues and leukocyte subpopulations. Eur. J. Biochem, 1995; 232:
54-61.
16. Kolodny RC, Lessin P, Toro G, Masters WH, Cohen J. Depression of testosterone with
acute administration. In: Braude MC, Szara S (eds.), Pharmacology of Marijuana. New
York: Raven, 1976; 217-25.
17. Friedrich G, Nepita W, Andre T. Serum testosterone concentration in cannabis and opiate
users. Beit Ger Med., 1990; 48: 57-66
18. Adu EM, Popoola OA, Adikema NA. Serum testosterone level in Nigerian marijuana and
cigarette smokers, Afri J Cell Path, 2014; 2: 35-39.
19. Tietz NW. Clinical Guide to Laboratory Tests. 3nd edition, Philadelphia, USA: W.B.
Saunders Company, 1995; 1-178.
20. Murphy LL, Chandrashekar V, Barke A. Delta -9- tetrahydrocannabinoid inhibits
pulsatile luteinizing hormone secretion in the male rat. Neuroendocrin letter, 1994; 1994;
16: 1-7.
21. Gillies GE, McArthur S. Estrogen actions in the brain and the basis for differential action
in men and women: a case for sex‑specific medicines. Pharmacol Rev., 2010; 62:
155–98.
22. Travison TG, Morley JE, Araujo AB, O’Donnell AB, McKinlay JB. The relationship
between libido and testosterone levels in aging men. J Clin Endocrinol Metab, 2006; 91:
2509–13.
23. Schlegel PN. Aromatase inhibitors for male infertility. Fertil Steril, 2012; 98: 1359–62.
24. Carani C, Granata AR, Rochira V, Caffagni G, Aranda C. Sex steroids and sexual desire
in a man with a novel mutation of aromatase gene and hypogonadism.
Psychoneuroendocrinology, 2005; 30: 413–7.

www.wjpps.com

Vol 6, Issue 12, 2017.

461

Bartimaeus et al.

World Journal of Pharmacy and Pharmaceutical Sciences

25. Ramasamy R, Scovell JM, Kovac JR, Lipshultz LI. Elevated serum estradiol is associated
with higher libido in men on testosterone supplementation therapy. Eur Urol, 2014; 65:
1224–5.
26. Kolodny RC, Masters WH, Kolodner RM, Toro G. Depression of plasma testosterone
levels after chronic intensive marihuana use. N Engl J Med., 1974; 290: 872-4.
27. Mendelson J, Ellingboe J, Kuehnle J, Mello NK. Effects of chronic marihuana use on
integrated plasma testosterone and luteinizing hormone levels. J Pharmacol Exp Ther,
1978; 207: 611-7.
28. Rosenkrantz H, Esber H: Cannabinoid-induced hormone changes in monkeys and rats. J
Toxicol Envir Health, 1980; 6(2): 297-13.
29. Hammoud AO, Gibson M, Peterson CM, Hamilton BD, Carrell DT. Obesity and male
reproductive potential. J Androl, 2006; 27(5): 619-26.
30. Macdonald AA, Herbison GP, Showell M, Farquhar CM. The impact of body mass index
on semen parameters and reproductive hormones in human males: a systematic review
with meta-analysis. Hum Reprod Update, 2010; 16(3): 293–11.
31. Giagulli VA, Kaufman JM & Vermeulen A. Pathogenesis of the decreased androgen
levels in obese men. J Clin Endocrin Metab, 1994; 79: 997- 00.
32. Heidary F, Alimadi R, Lotfti A. The effect of cigarette or Hookah smoking on serum
levels of LH, FSH or Testosterone in male Rats. International Conference Molecular
Biology Psychological Society, 2012; 17-18.
33. Nelson K, Walsh D, Decter P, Sheehan F. A phase 2 study of Delta-9tetrahydrocannabinol for appetite stimulation in cancer associated anorexia. J Palliative
Care, 1994; 10(1): 14-18.
34. Gorter R, Seifried M, Volberding P. Dronabi and effects on weight in patients with HIV
infection. Acquired Immunodef Dis., 1992; 6: 127.
35. Glass AR. Gynecomastia, In: Becker K.L (ed), Principles and Practice of Endocrinology
and Metabolism. Philadelphia: Lippincott, Williams & Wilkins, 2001; 1200-06.
36. Whitlock G, Lewington S, Sherliker P, Clarke R, Emberson J, Halsey J, Qizilbash N,
Collins R, Peto R. Prospective Studies Collaboration. Body-mass index and causespecific mortality in 900 000 adults: collaborative analyses of 57 prospective studies. The
Lancet, 2009; 373(9669): 1083–96.
37. WHO Global InfoBase team. Surveillance of chronic diseases and risk factors: Country
level data and comparable estimates. Geneva: World Health Organization, 2005.

www.wjpps.com

Vol 6, Issue 12, 2017.

462

