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Introduction: 

- Pharmacology of Tramadol 

Tramadol Pharmacokinetics

Tramadol is a synthetic opioid drug that is 

centrally acting. Capsules and tablets are 

easily available worldwide and are the most 

widely used formulations (Scott and Perry, 

2000). 

After administration of oral single dose of 

tramadol, its bioavailability is about 70%. Its 

volume of distribution is nearly 306 L with 

plasma protein binding capacity up to 20%. 

The effective plasma concentration of 

tramadol is within range of 100–300 

μg/L.Half-life of plasma elimination of 

tramadol is about 6 h(Barakat, 2019). 

N- and O-demethylation reaction and 

conjugation reaction are the primarily 

metabolic reactions involved in the 

metabolism of tramadol. The main effective 

analgesic metabolite of tramadol M1 is 

obtained by tramadol O-demethylation and 

this reaction is catalyzed by cytochrome 

P450 (CYP) 2D6, while CYP2B6 and 

CYP3A4 catalyse N-demethylation of 

tramadol to M2 (Ardakani et al., 2018). 

The rate of tramadol metabolism is 

controlled by capacity of the P450 enzyme 

system. Tramadol is primarily excreted by 

the kidneys about either in the unchanged 

form or in the metabolized form.  It is also 
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excreted by the fecal route (Vazzana et al., 

2015). 

Tramadol Pharmacodynamics 

Tramadol exhibits mono-aminergic effects 

comparable to serotonin norepinephrine 

reuptake inhibitors. Tramadol produces 

analgesia by influencing the nociceptive 

mechanism and enhancing central pain 

modulation (Power,2011).It exhibitsa poor 

affinity for the µ-opioid receptors (Grond 

and Sablotzki, 2004).The agonistic activity 

of the μ-opioid receptor in tramadol is about 

10 times lower than codeine. Even so, in 

comparison with the parent drug, M1 

metabolite of tramadol exhibits 300 times 

more affinity for the mμ receptor (Benzon, 

2013). 

Tramadol is most commonly used for 

palliation of different acute and chronic pain 

complaints such as neuropathic pain, 

osteoarthritis, refractory restless leg 

syndrome (Silber et al., 2018),low back 

pain (Chaparro et al., 2013), and 

rheumatoid arthritis (Whittle et al., 2011). 

The proof for its effectiveness in the 

management of postoperative pain is 

ambiguous (Kubota et al., 2008); however 

adding analgesics other than opioid can 

improve the response. Moreover, tramadol 

has been used as an on-demand therapy for 

improving premature ejaculation (Hamidi-

Madani et al., 2018) and suggested for the 

palliation of different disorders of opioid use 

(Sarkar et al., 2012). 

Tramadol exhibits a well-tolerated adverse 

effects most frequently nausea, vomiting, 

sweating, and dry mouth. Also, Dizziness, 

drowsiness and exhaustion were recorded 

(Grond and Sablotzki, 2004). Diarrhea and 

cardiovascular problems were recored as 

less commonly occurring adverse effects 

(WHO 2018). It has been reported that there 

is a relationship between tramadol use and 

seizures and suicide attempts (Marincsák et 

al., 2008).Anger, hostility, and aggressive 

behavior were reported with chronic 

tramadol abusers(Minami et al., 2011). 

Tramadol Overdose and Toxicity 

Lethargy, fatigue, restlessness, seizures, 

respiratory depression, coma, and serotonin 

syndrome are associated with tramadol 

overdose.  The toxicity of tramadol overdose 

is not found to be lethal (Barakat, 2019). 

Tramadol Abuse 

Premised on the idea that the risk of 

tramadol abuse was minimal and did not 

validate a scheduled status, Tramadol was 

approved as a non-scheduled drug. (Cicero 

et al., 2005).The insufficient product 

labeling and lack of a proven potential for 

abuse led many clinicians to feel safe to 

prescribe it. As a result, multiple reports 

have been received of abuse and dependency 

(Fawzi, 2011). 

Using the Mood Rating Scale, tramadol 

improves the reward system and stimulates 

feelings of contentment, relaxation, and 

friendliness, and also enhanced domains of 

alertness versus placebo. It has the ability to 

trigger abuse and/or dependency (Asari et 

al., 2018).Also, the increase of 

tramadol availability has resulted in an 

increase in its diversion and abuse. So it is 



Saadeldin et al (2021)                                                                           SVU-IJMS, 4(2): 120-127 
 
 

 
 

122 

categorized as a Schedule IV substance in 

2014 (Miotto et al., 2017). 

A national survey of Substance Use 

Disorders in Egypt revealed that tramadol is 

included among the most commonly abused 

drugs (Hamdi et al., 2013). In Egypt, the 

abuse of tramadol is fairly widespread due 

to its low price, accessibility and 

availability. The patients can quickly obtain 

tramadol from drug dealers and traffickers. 

Abuse of tramadol has increased 

considerably in the Middle East, particularly 

in Egypt (Bassiony et al., 2016). 

Tramadol Dependence 

With regards to the potential for 

tramadol dependency, animal experiments 

found that tramadol may cause physical 

dependence and mild symptoms of 

withdrawal but this was not documented in 

all studies (Cha et al., 2014). Human 

research showed that the risk of dependency 

was low relative to morphine (Epstein et 

al., 2006). 

Tramadol dependence is at the peak of all 

abused substances abused in Egypt, at 49%. 

Tramadol dependence in males is more 

common than in females and more prevalent 

in young people than in the elderly 

(Mohamed et al., 2015).Egypt's national 

authorities agree that tramadol regulation 

have to be expanded and more restrictive 

measures have to be applied to control and 

limit its availability because of the 

deleterious effects of substance abuse 

(Klein, 2019). 

 

Tramadol Withdrawal 

Sudden termination of tramadol intake in 

either tramadol abusers or patient taking it 

as a therapy may lead to notable opioid and 

serotonin norepinephrine reuptake 

inhibitors-related withdrawal symptoms. 

Common opioid symptoms include 

myoclonus, agitation, depressive 

manifestations, anxiety, sweating, trembling, 

restlessness, uncontrolled muscular 

movements, tremors, and gastrointestinal 

tract related symptoms. Atypical serotonin 

norepinephrine reuptake inhibitors -like 

withdrawal symptoms include restless leg 

syndrome, significant anxiety, psychosis, 

panic attacks, unusual sensory phenomena, 

and hallucinations (Miotto et al., 2017). 

Tramadol and Male Fertility 

Prolonged administration of tramadol has 

adverse impacts on many body tissues like 

hepatic tissue, renal tissue, thyroid gland 

(Hafez et al., 2015), and testicular tissue 

(ElSawyand Malak, 2015). 

In an experimental study, rats were 

subjected to subcutaneous injections of 

tramadol at a dose that approximately 

equivalent to oral dose of human for a 

duration of eight weeks. Lower luteinizing 

hormone, and follicular stimulating 

hormone, and higher prolactin levels were 

developed by treatment with tramadol 

(Ahmed and Kurkar, 2014). Drug-induced 

rat hyperprolactinemia at a dose that did not 

have a negative effect on total testosterone, 

estradiol, or inhibin levels have led to 

decrease in luteinizing hormone and 

follicular stimulating hormone levels, 
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abnormal testicular histology, irregular 

acrosomal structure and morphology, and 

increased fragmentation of DNA (Gill-

Sharma et al., 2003). 

Semen quality can be also influenced in the 

form of disruption of various seminal 

parameters such as reduction of total sperm 

count, concentration, vitality, and motility 

and alteration of normal structure. Also, it 

has been reported that there was a direct 

effect of hyperprolactinemia on testicular 

tissues. The Leydig cells have prolactin 

receptors and prolactin is required for well-

established function of leydig cell; however, 

prolactin can also reduce activity of 

luteinizing hormone receptor in these cells 

(Frungieri et al., 2015). 

Tramadol abuse directly influences the 

release of luteinizing hormone and follicular 

stimulating hormone from the anterior 

pituitary gland that decreases the natural 

release of luteinizing hormone in a pulsatile 

manner, resulting in a negative impact on 

male testiclesdue to lower levels of 

testosterone hormaone (Ghowsi and 

Yousofvand, 2015). 

Consequently, reducing testosterone levels 

will contribute to decreased sexual desire as 

well as erection maintenance. A 

hypothalamic-pitutary gonadal axis 

malfunction may also lead to widespread 

changes in the body, such as hypogonadism, 

poor libido, erectile male dysfunction, 

irregular menstrual cycles in women, and 

likely infertility in both genders men and 

women (Osadolor and Omo-Erhabor, 

2016). 

It has been documented that tramadol has a 

negative impact on spermatogenesis that 

dose-related alterations in the ultrastructure 

has been revealed by electron microscopy. 

Tramadol has been concluded to adversely 

affect all epididymal cells, which ultimately 

impaire epididymal function and can 

deteriorate sperm maturation, resulting in 

subfertility (Attia et al., 2018). The 

recorded changes in male rats which were 

subjected to tramadol could demonstrate 

delayed fertility and disturbance in 

psychological behavior associated with 

tramadol abuse. Tramadol increased 

oxidative stress in different tissues including 

the testicles and cerebral cortex. Both of 

these organs experienced increase of 

apoptosis (Ghoneim et al., 2014). 

Studying tramadol induced 

histomorphological changes of the testicular 

tissues showed variable degrees of 

irregularities and degeneration in the 

seminiferous tubules. They displayed 

disorganization of spermatogenic cells 

including shrinkage, basement membrane 

isolation of the tubules, and spermatogenic 

layer disorganization. Vacuoles appeared 

between the damaged spermatogenic cells 

and take their place. Exfoliation of 

degenerated cells and darkly stained nuclei 

into the tubular lumen has been reported. 

There were a notable decrease of values of 

the diameter of seminiferous tubules and 

values of the germinal epithelial height 

(Abdellatief et al., 2015). 

These findings were explained by tramadol's 

oxidative damage and free radical 

development, specifically on testes. This 
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could be explained by presence of numerous 

content of polyunsaturated fatty acids in the 

plasma membranes of both the testicular 

tissues and sperms (Sayed and Zidan, 

2016). Tramadol reduces the activity of the 

antioxidant enzyme and raise the testicular 

nitric oxide levels; all of these effects 

ultimately promote testicular tissue 

degeneration (Ahmed and Kurkar, 2014). 

It was also postulated that these impacts of 

tramadol on the testicles are due to its 

effects on sex hormones.  Plasma levels of 

follicular stimulating hormone, luteinizing 

hormone, and testosterone have been 

reduced, which can be ultimately 

responsible for the negative effects of 

tramadol on testicular tissues (Abou El 

Fatoh et al., 2014).These cellular-level 

toxic effects of tramadol may be explained 

by increasing lipid peroxidation and 

accumulation of reactive oxygen species, 

leading to cell damage (Ragab and 

Mohamed, 2017). 

Another theory of expalanation of tramadol 

effects is that sertoli metabolic changes and 

appearance of vacuoles in between them. 

Sertoli cells are primarily affected by 

testosterone that testosterone enhances their 

production of androgen-binding protein and 

other essential compounds under the 

triggering action of follicular stimulating 

hormone. Tramadol disturbed this relation 

and triggered morphological changes due to 

deprivation of testosterone (Abdellatief et 

al., 2015). It is important to delineate that 

negative effects of tramadol on sperm 

production and testicular tissue are 

reversible and those negative impacts did 

not last for more than 6 weeks after drug 

cessation (Azari et al., 2014). 

Conclusion: 

There is a significant correlation between 

tramadol abuse and impaired gonadal and 

male sex hormone and sperm quality 

parameters. 
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