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 ABSTRACT 

Cigarette smoking is highly prevalent among men. Many studies have evaluated the effect 

of cigarette smoking on levels of male reproductive hormones; however, the findings still 

remain controversial. The main objective was to study the effect of cigarette smoking on 

Luteinizing, Prolactin and Testosterone hormones in male. Hundred blood samples were 

collected from apparently healthy Sudanese individuals, smoker (N= 50) and non smoker 

as control (N=50). All volunteers were recruited from Omdurman area- Khartoum- Sudan. 

The samples measured using ELISA full automated hormone analyzer (Human-Ouno, 

Germany). This study showed that Luteinizing hormone levels among smokers and non-

smoker were (mean ± SD 3.16±1.09 ng/ml, and 3.17±1.23 ng/ml), respectively with no 

significant difference between meansP =>0.05), also it showed no significant differences in 

prolactin levels in smokers (M±SD = 7.3±2.0ng/ml) compared with control group (M±SD 

= 7.6±1.8ng/ml, P = 0.83). While there is significant lower levels in testosterone [M±SD 

=3.0±1.9ng/ml] compared with control group (M±SD = 6.1±2.8ng/ml), P = 0.03. The study 

concluded that there was significant low level of testosterone in smokers compared to non-

smokers, while there were no significant differences on serum levels of Luteinizing 

Hormone and prolactin. 

 
INTRODUCTION 

 The health consequences of cigarette smoking and 

of the use of other tobacco products are well known. They 

are an important cause of increased mortality and 

morbidity in developed countries and the prevalence is 

increasing in the developing world as well [1]. 

 Smoking has an effect on the various metabolic 

and biological processes in the body including secretion of 

hormones. Cigarette smoking has major effects on the 

reproductive potential of humans; it has anti-estrogenic 

effect in women. In males, the effect of smoking is on 

androgen levels; given the recent interest in the association 

between androgen levels and metabolic syndrome and 

coronary heart disease [2]. 
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 Impotence also known as erectile dysfunction 

which characterized by men's inability to achieve or 

maintain an erection [3]. If he is a cigarette smoker, 

nicotine may be the culprit since it acts as vasoconstrictor 

(4) which means it cause blood vessels to become narrower 

and reduces blood flow. This constriction is sometimes to 

blame for men's reduced sexual arousal. Furthermore, 

erectile dysfunction resulting from smoking can be 

difficult to treat when caused by damage to blood vessel 

[4, 5]. 

 Cigarette smoking stimulates the release of 

several anterior and posterior pituitary hormones [6]. 

Smoking acutely increases the plasma levels of prolactin, 

adrenocorticotrophin (ACTH), growth hormone (GH) and 

arginine vasopressin (AVP) without significant changes in 

TSH, luteinizing hormone (LH) and follicle-stimulating 

hormone (FSH). These effects are directly proportional to 

the nicotine content of cigarettes, with greater hormonal 

responses observed in high content cigarettes [7]. 
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 Cigarette smoking is a known risk factor for many 

diseases such as respiratory, cardiovascular, and neoplastic 

and also affects the male's fertility functions. 

 Studies show that various hormones including sex 

steroid hormones can modulate the effects of nicotine and 

nicotinic receptors in a differential manner. Hypothalamic 

– pituitary - gonadal axis, sex steroid hormones 

metabolism and prostate or seminal vesicle functions are 

influenced by cigarette nicotine [8]. Changes at cellular 

and molecular levels in various tissues including 

reproductive tissues have also been reported following 

cigarette smoking [9]. 

 High nicotine cigarette smoking stimulated 

significant increases in LH release that were temporally 

correlated with increases in plasma levels of nicotine [10]. 

In the male, LH acts upon the Leydig cells of the testis and 

is responsible for the production of testosterone, 

an androgen that exerts both endocrine activity and 

intratesticular activity on spermatogenesis [11]. 

 The release of LH at the pituitary gland is 

controlled by pulses of gonadotropin-releasing 

hormone (GnRH) from the hypothalamus. Those pulses, in 

turn, are subject to the estrogen feedback from the gonads. 

Testosterone circulates into two forms, the major is bind to 

sex hormone binding globulins (SHBG) which represents 

about (65-80 %) of the total, and free form. Thus levels of 

total testosterone can be affected by changes in the levels 

of SHBG and other plasma proteins [12]. 

 Prolactin is the main hormone involved in the 

formation and production of milk. It is secreted by the 

anterior pituitary gland. 

 The hormonal response to cigarette smoke 

inhalation has been studied with somewhat equivocal 

results in the recent past. Under some condition activity of 

the adrenal cortex and the adrenal medulla, and secretion 

of growth hormone, gonadotropin and testosterone have all 

shown some response to cigarette smoke [13]. The result 

appear to be conflict, we therefore, decided to restudy the 

acute endocrine effects of cigarette smoking under 

controlled conditions. The aim of this study is to evaluate 

the effects of chronic smoking on the LH, Prolactin and 

Testosterone levels in men. 

 

MATERIALS AND METHODS 

 This study is a descriptive cross sectional 

laboratory based study. It was conducted during the period 

from March to May 2013 in Altegana private laboratory 

Khartoum-Sudan. 

 Subjects: The study involved two groups: a 

control group of apparently healthy non-smokers        (N = 

50) matched for age with a test group of smokers (N = 50). 

The age range of both groups was 20-60 years. All 

volunteers were recruited from Omdurman area – 

Khartoum – Sudan. The study procedures were explained 

and any questions or concerns were discussed. 

 Sample collection procedure: Venous blood 

samples (5 ml) for hormone analysis were collected in 

Vacutainer tubes without preservative. All samples were 

immediately centrifuged, and serum was removed. 

 Assay Procedures: Serum LH, Prolactin and 

Testosterone Assay were determined by ELISA Full 

automated Human Ouno machine using Kits (Fortess 

reagents)  

 Data Analysis: Statistical evaluation was 

performed using Microsoft office excel for windows 2007 

and SPSS (SPSS for windows version 17). Unpaired T-test 

was used to assess significant difference in the means of 

the studied variables in smokers and non-smokers. 

Correlations between serum LH, Testosterone & Prolactin 

and the duration of smoking were assessed using bivariate 

correlations. P < 0.05 was considered statistically 

significant 

 

RESULTS 

 The study of population included 100 men, with 

age of (20 -60) years. Fifty people were heavy smokers and 

fifty non- smokers. Baseline data of the study groups are 

shown in (Table .1). The testosterone levels were lower in 

smokers [M±SD = 3.0±1.9ng/ml] compared with control 

group [M±SD = 6.1±2.8ng/ml], this difference was 

considered statistically significant [P = 0.03]. While No 

significant differences were noticed in LH level (M±SD 

3.16± 1.09 ng/ml, 3.17±1.23 ng/ml) and prolactin level 

[M±SD = 7.3±2 ng/ml, 7.6±1.8 ng/ml] among smokers and 

non smokers respectively at p>0.05), also the correlation 

analysis showed significant negative correlation between 

duration of smoking and testosterone levels, CC = -0.291, 

P = 0.006). 

 

Table 1.LH,testosterone and prolactin levels (ng / ml ) at both smokers and non – smokers 

Parameter Study Group (n=100) 95% confidence interval for 

mean in smokers group 

P.value 

Smokers (n =50) 

Mean±SD 

Control (n =50) 

Mean±SD 

Lower Upper 

Age (years) 33.8±10 34.9±10.1 20 60 P = 0.53 

Prolactin (ng/ml) 7.3±2 7.6±1.8 1.8 17 P = 0.83 

Testosterone (ng/ml) 3.0±1.9 6.1±2.8 2.5 10 P = 0.03 

LH (ng/ml) 3.16± 1.09 3.17±1.23 1.1 7 P = 0.489 

 

 



 
Ahmed Khalifa Aboelgasim and AbdElkarim A Abdrabo. / European Journal of Pharmacology & Toxicology. 2014;1(1):19-22. 

 

21 | P a g e                                                                                                                            
 

Figure 1. Correlation between duration of smoking and Testosterone level CC = -0.291,P = 0.006) 

 
 

DISCUSSION 

 Cigarette smoking is an important modifier of 

hormones and a detailed smoking history is essential when 

assessing patients with endocrine disorders. The direct 

toxic effect of environmental toxins present in cigarette 

smoking which contains a lot of known toxins that may 

have detrimental effects on fertility in both sexes [14]. 

Nicotine was shown to down regulate prolactin gene 

expression so baseline prolactin levels are thus lower in 

chronic smokers than non-smokers, this finding as similar 

as our result but this decrease did not a achieve statistical 

significant values. In our study, the data indicates that 

tobacco smoking has no significant effect on the biological 

active function of LH in smokers compared with non- 

smokers group which was reported before. A similar also 

study done on rats that resulted in serum level of LH was 

not significantly changed, while, other researchers have 

observed a positive significant correlation between LH 

level and tobacco smoking, this may be due to the time 

factor of sample collection, LH levels increased 

significantly within 14 min after high nicotine cigarette 

smoking and it remain higher than baseline for 40 min, but 

after that LH levels did not changed significantly from 

baseline [15]. In few studies, sex hormones 

bindingglobulins (SHBG) and free testosterone levels, 

have been measured and are reported to be higher among 

smokers [16, 17]. Nicotine has an effect on SHBG 

synthesis that lead to increase of total testosterone which is 

positively correlates with nicotine level. but others reported 

that there is a significantly decreased level in smokers, this 

is in accordance with our finding [18]. It would seem likely 

that the effects of smoking on testosterone levels are due to 

changes in plasma-binding capacity rather than a direct 

effect of nicotine on testosterone. However it was reported 

that there is a positive association between testosterone and 

smoking even after adjusting of SHBG level [19].  

 

CONCLUSION 

 Tobacco smoking has no significant effect on 

levels of LH and prolactin, but testosterone level is 

significantly decreased in smokers when compare with non 

smokers. 
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