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Abstract: In the Egyptian community, tramadol abuse is considered an increasingly 
alarming phenomenon. The popularity and massive use of tramadol especially among 
Egyptian youth contribute to alleged usages for treatment of premature ejaculation also 
for the extension of orgasm and also increase sexual pleasure as it available in many 
online drug media and stores. However, this abuser life on a blade of a knife and is 
susceptible to another sexual dysfunction, memory and learning disorder and different 
metabolic disorders. This literature consults the phenomenon of tramadol abuse and its 
relation to sexual function, memory learning disorder and other metabolic disorders. It 
could be concluded that the increase in the prevalence of tramadol HCl dependency over 
other substances in the Egyptian community, calls for paying more attention from family, 
health and educational institutes. Tramadol may apply a very useful intervention for 
treating premature ejaculation, but its abuse bad effect may supply a possible 
demonstration for the unexplained delayed fertility as well as behavioral and the 
associated psychological changes. Also it could involve malfunction of the cerebral cortex 
which includes deficits in memory and the reduction in cognitive function which appeared 
in chronic abusers of tramadol.  
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Introduction  

Tramadol is an unscheduled atypical 

artificial opioid analgesic that prompts µ-opioid 

as well as monoamine receptor systems. This 

has been proved for marketing as safe analgesic 

in Germany since 1977 also in Sweden and the 

United States since 1995. Tramadol has a 

fundamental expansive scope of purposes in 

acute pain in case of postoperative trauma and 

also in chronic pain, as pain killer in case of 

cancer; however, it may also have 

rewarding/enhancing effects (1). It believed to 

lead to the possibility of restricted abuse in 

contrast with another µ-opioid receptor 

agonists; however, lab information has 

suggested that it collaborate some of these other 

µ-opioid receptor agonists pharmacodynamic 

effects (2). Acute dosages of tramadol display a 

profile of outcomes comparable to those of 

opioid receptor agonists and may additionally 

impede abuse in populations (1). The rate of 

incidence for the tramadol abuse has been 

shown to be 69/1,000 individuals per year, and 

its annual rate of dependence is about 6.9/1,000 

individuals (3). In the latest International 

Narcotics Control Board survey, of the 77 

countries that responded on the issue of 
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tramadol abuse, it appears to be problematic for 

32 countries (4).  

The relevance between tramadol and sexual 

function is dialectical. However, there is a proof 

that males with premature ejaculation (PE) can 

profit by the off-label use of tramadol (5). 

These patients are prone to other problems such 

as sexual dysfunctions, including desire 

disorder or erectile dysfunction (6), diminished 

sexual confidence and overall satisfaction on 

sexual relationship (7), secondary hypogo-

nadism (8), drug tolerance (6) and dependency 

(9) as well as risky sexual behaviours. 

There are some definitions for the hazardous 

use of analgesics are proposed according to two 

recent consensus statements (10), the associ-

ated commentaries of Butler (11) and Sullivan 

(12). 

A. Misuse: Opioid use in opposition to the 

guide or specific pattern of utilization, in spite 

of the absence or presence of unfavourable 

outcomes or harm. 

B. Abuse: tramadol or opioid used for other 

purposes nonmedical, such as altering one’s 

state of consciousness or euphoria. 

C. Addiction: A continues using of drug in 

spite of harm, and craving or in ability to stop 

using the drug despite of its harmful effect. 

Epidemiology of tramadol HCl abuse  

According to the data from Intercontinental 

Marketing Services (IMS) Kilochem, global 

tramadol consumption rate of tramadol from 

2006 to 2012 increased from 290 tons to 424 

tons (a 42% increase) (13). The International 

Narcotics Control Board (INCB) included data 

at 2013 annual record on international 

increasing and development in the nonmedical 

use and abuse, illicit manufacture and illicit 

home and global spread of tramadol. This 

record (14) confirmed that thirty three 

countries, about 42% of those responding, 

reported abuse and nonmedical use of tramadol, 

typically supplying narrative data. Abuse of 

tramadol (two thirds of which is oral-dosage-

form abuse) has shown to be growing in twelve 

of the nations (38% reporting such abuse) and 

was stable in another thirteen nations (about 

42%). 

Also, five nations announced suffering from 

widespread risk of tramadol abuse, while 

unlawful deal was listed in a restricted number 

of countries. Tramadol abuse was previously 

reported to be a dangerous issue in Togo, 

Mauritius, Iran, Libya, Egypt, Lebanon, Jordan, 

Gaza and Saudi Arabia (4). Epidemiological 

reviews and surveillance research have reported 

that it's consuming, abuse liability, dependency, 

diversion and overdoses have increased, which 

lead a number of nations to set tramadol under 

national control (1). These nations consist of 

both developing and developed countries, such 

as Mauritius, Egypt, Bahrain, Venezuela, 

Sweden, Iran, Saudi Arabia, Ukraine, Nigeria, 

Brazil, China, Japan, Australia, Lithuania, 

Jordan, the United States and the United 

Kingdom. Otherwise when compared with 

morphine, tramadol is said to have low 

dependence  and abuse  potentials worldwide 

(13), and these low potentials have been proven 

both in preclinical studies (15) and through 

scientific observation. 

It has been proved that higher (200 and 400 

mg), but not lower doses (50 and 100mg), also 

chronic oral tramadol intake, even in the 

therapeutic concentrations (100 to 300 ng/ml) 

for a dose of tramadol which always prescribed 

in treatment of mild to moderate pain, may lead 

to physical dependence, boost its effects and 

dose-dependent opioid like withdrawal 

symptoms (16). Therefore, tramadol was listed 

as a controlled substance in many countries in 

the world. Recently in Egypt, although 

tramadol is not manufactured in the country, it 

has become a major health problem, despite the 

Egyptian Ministry of Health having listed it as 

a controlled substance in October 2002. Also a 

national survey of Substance Use Disorders in 

Egypt proved that tramadol is one of the most 

frequently abused drugs (17).  

In Egypt, 20% to 40% of adults (18) and 

83% of adolescents (19) with substance use 

disorders were found use tramadol.  Recently, 

according to data from the Anti-Addiction 

Fund’s hotline, tramadol considered as the 

number one of tabulated drug abused about 

40.7% of Egyptian drug users. This elevated 

level may be due to that people use tramadol to 

increase their performance and work power. So, 
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tramadol moved from schedule 3 to 1 by the 

Egyptian Ministry of Health as it highly 

addictive substances Tramadol was considered 

a very popular street drug in Cairo according to 

the information from the United Nations Office 

for Drugs and Crime (UNODC) that found 5 

billion pills available for use in 2014 (20). On 

the other hand, International Narcotics and Law 

Enforcement Affairs reported that although 

Egypt was not a producer for this drug, there 

was highly significant consumption of the 

tramadol in the country, and this medicine has 

gone from being used as a pain reliever to being 

used as a recreational drug bought easily on the 

street and online store (21). 

The main cause which make tramadol as 

popular drug and used massively, especially 

between the young and middle-aged people as 

it used in treatment of premature ejaculation 

and for orgasm extension and to increase sexual 

pleasure (22). Another study reported the 

prevalence of tramadol dependency among 

substance abusers, and also assesses the 

severity of addiction.  About 43.94% of the 

patients used poly substances, while individual 

who used one substance were as follows: 

tramadol 30.30%, heroin 11.52%, sedatives and 

hypnotics 4.24%, alcohol 3.64%, cannabinoids 

3.03%, nalbuphine 1.82%, and cocaine 1.52% 

(23). 

 

Figure 1: The prevalence of tramadol dependency among substance abusers, and assesses the severity of 

addiction in period of 12 months 

 

Mohamed et al. (18) when analysed the 

percent of each drug among polysubstance, 

reported that the prevalence of cannabis within 

the polysubstance group was 83.4%, heroin 

46.9%, sedatives and hypnotics 48.97%, 

tramadol 43.45%, and the prevalence of alcohol 

was 19.31% (23). Also, Hatata (24) reported 

that 61.9% of their participants used opiates, 

18.5% used cannabis, 15.8% used sedatives, 

and 3.9% used alcohol. Moreover, Mohamed et 

al. (18) showed that opioids were the main 

substance in 30% of their patient, especially 

tramadol. With regard to the gender, 80% were 

males and 20% were females. These findings 

make us wonder: the low number of female 

detected in the sample because of the low 

percentage of drug intake in between females or 

due to the difficulty and lack of availability of 

treatment options for women, or because of 

shame and stigma a woman, would encounter if 

she joins a substance dependence treatment 

program?  
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The prevalence of male over female reported 

in the WHO global survey (25), found that the 

estimated attributable burden due to illicit use 

of drugs is 0.8% among men and 2% among 

women. Also, Mohamed et al. (23) reported that 

53% of the patients were single, 36% were 

married, 6% widowed and 5% divorced. Also 

21.1% of the participants were married, 64.9% 

single, and 14% separated. 

Abolmagd et al. (26) declared that 60% of 

the opioid users were from the middle 

socioeconomic level, while, 27% were from the 

high socioeconomic level, and 12.5% were 

from the high socioeconomic level. More than 

one-third of the substance abusers’ fathers and 

almost half of their relatives were substance 

abusers. This indicates the effect of exposure to 

drug-related stimuli and the distorted models of 

fathers and relatives (27). The age of drug abuse 

onset was reported in the studies by Hafeiz (28), 

who found that, the age of onset was in the 

range of 21–32 years in 83% of the patients, 

which can proved the fact that most substance 

users are also within this age range. 

Pharmaceutical form of tramadol 

Hydrochloride salt is the form of marketing 

tramadol. Primarily route of administration is 

orally, although there are other available forms 

including intramuscular, subcutaneous, 

intranasal, intravenous and sublingual forms as 

well as rectal suppositories. Also we may found 

tramadol available in compound with 

acetaminophen and in extended-release or 

immediate-release formulations (29). After oral 

administration it is absorbed rapidly and 

completely, but its absolute bioavailability is 

only about 66–77% because of first-pass 

metabolism and bioavailability increases to 

almost 100% after an intramuscular 

administration or after multiple doses (30). The 

relative bio-availabilities in rats of the buccal 

and nasal-administration forms in comparison 

with the oral administration are about 183.4% 

and 504.8% respectively (31). 

Pharmacokinetic of tramadol 

Tramadol reach to peak levels after rectal 

administration in 3 hours, oral administration in 

1-2 hours and intramuscular intake in 45 

minutes. It has about 5–6 hours a terminal half-

life (32). So tramadol need frequencies daily 

dosage about four to six times due to short half-

life (33). While, it is extensively metabolized 

by demethylation, oxidation and conjugation in 

the liver (34) about 26 metabolites can be 

detected (fourteen phase I metabolites and 

twelve conjugates) (35) The O-desmethylation 

of tramadol metabolized to its main active 

metabolite, and then cytochrome P450 

CYP2D6 catalyse O-desmethyltramadol 

(M1)(34) furthermore, CYP2B6 and CYP3A4 

catalyse the N-desmethylation to N-

desmethyltramadol (M2) (35) found only M1 

and also N,O-didesmethyl tramadol (M5) are 

pharmacologically active Among all its 

metabolites (36). 90% of tramadol is primarily 

eliminated by the renal system and the remain 

part excreted with the stools (37). Tramadol 

excreted as the  following percentages in 72-

hour urine: 29% unchanged, 20% N,O-

didesmethyl-tramadol and its conjugates, 20% 

O-desmethyl- tramadol and its conjugates,17% 

N-desmethyl-tramadol, and the remainder 

percentage being other metabolites (38). 

Mode of action of tramadol 

Pharmaceutical formulation of it formed 

from racemic mixture of (+) tramadol and (-) 

tramadol, the tramadol antinociceptive effects 

included both nonopioid ingredients, which is 

serotonergic and noradrenergic components, 

also opioid ingredients which mainly act on the 

central nervous system (CNS) (39). Also other 

actions include influences on other several G 

protein coupled receptors (GPCRs), ion 

channel and transporters (40). On the other 

hand, clinical and preclinical studies 

demonstrated  that the parent drug [(±)-

tramadol, the two isomers] consider the only  

weak µ-opioid receptor which encoded by gene 

OPRM1 agonist (4,000-fold less than that of 

morphine), while the primarily responsible for 

µ-opioid activity of tramadol and is 

significantly more powerful than tramadol 

binding is metabolite M1 (400-fold higher 

affinity for the m-opioid receptor than that of 

tramadol, one-tenth that of morphine for the m-

opioid receptor) (41). In case of analgesic effect 

(approximately one-third as potent as morphine 
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when each is administered orally) (42), while 

metabolites of tramadol M2, M3 and M4 have 

low affinity for the µ-opioid receptor of human 

(43). Otherwise another researches on acute 

administration reported minimal opioid-like 

effects. While chronic administration leading to 

opioid physical dependence and withdrawal on 

discontinuation (44). The dose of tramadol 

intake affect on the level of physical 

dependence. So large doses of tramadol can 

make a signal of abuse potential, also followed 

by high level of some prototypic measures like 

“drug liking” (1). CNS adaptations which result 

from accumulation of M1 likely are typical of 

other µ-opioid receptor agonists (45). The 

affinity of µ-opioid receptor only is not 

sufficient to interpret the analgesic action of 

tramadol. In addition to the action of tramadol 

on µ-opioid receptors, it act on noradrenergic 

and serotonergic systems may explain the 

involving of tramadol in the analgesic effect. 

Reuptake inhibition of serotonin by tramadol, 

with (+) tramadol about 4 times more effective 

than (-) tramadol, while M1 is about 10 times 

less potent than (-) tramadol (46). Likewise, in 

rat hypothalamic synaptosomes chronic and 

acute dose of tramadol holds the potential to 

block noradrenaline reuptake with (-) tramadol 

being approximately ten times more effective 

than (+) tramadol (47). There are other 

activities of tramadol including experimental 

evidence of inhibition of 5-hydroxytryptamine 

(5-HT) type 2C receptors (48), 5-nicotinic 

acetylcholine receptor (49), GABAA receptor 

(50), M1/M3 muscarinic receptor (51), N-

methyl-D-aspartate (NMDA) receptor (50). 

Tramadol blocks catecholamine production at 

least partly by inhibiting functions of nicotinic 

acetylcholine receptors at clinically relevant 

concentrations in a manner independent of 

opioid receptors. One of the antinociceptive 

mechanisms exerted by tramadol is the 

inhibitory effects of tramadol on nicotinic 

acetylcholine receptor (52), and  inhibition of 

transient receptor potential ankyrin 1 channel 

(TRPA1) (53). In the mouse formalin model 

there is a proof of involvement of cyclic 

guanosine monophosphate pathway, nitric 

oxide (NO) and ATP-sensitive K channels in 

antinociceptive function of tramadol (54). 

Tramadol may make activation to the transient 

receptor potential vanilloid 1 channel (TRPV1) 

(55). Until now the significance of these later 

findings on the tramadol abuse is unknown; 

however, most of these receptors are involved 

in the regulation of sexual function. 

Side effect of tramadol abuse 

Oxidative stress can defined as in ability of 

antioxidant enzyme to neutralize reactive 

oxygen species (ROS) production. High level 

of reactive intermediates lead to damage in cell 

component which lead to production of 

secondary toxic compounds e.g., ketones and 

reactive aldehydes (56). Bajic et al. (57) 

concluded that chronic opioid administration 

may lead to oxidative stress which differs in 

relation to the age.   

 Previous in vitro studies, showed death of 

cell when exposed to opioid receptor agonists 

by apoptotic mechanisms (58). Also another 

studies in rats demonstrated that chronic opioid 

administration lead to serious changes in the 

proteins which involved in the apoptotic 

signalling pathway leading to induction of 

apoptosis (59). Otherwise at cellular level 

tramadol has toxic effects by increasing lipid 

peroxidation which may be used as a marker of 

damaged cell (60). In addition, Zhang et al. (61) 

showed that treatment with tramadol lead to 

increase of malonaldiahyde (MDA) 

concentration, which suggests an increased 

level of lipid peroxidation. A reduction in the 

reduced glutathione level in the hepatocytes 

isolated from rat when incubated with different 

opioids concentration, a low level of reduced 

glutathione, glutathione peroxidase, superoxide 

dismutase and catalase activities were detected. 

Long term administration of tramadol have 

histological abnormalities on both testicular 

tissues and  cerebral cortex with oxidative stress 

in these organs due to generation  of lipid 

peroxidation and inhibition of gene expression 

of antioxidant enzymes leading to oxidative 

stress (62). Also, there is increase in apoptosis 

in the two organs which confirmed by increase 

in expression of Bax gene. Light and electron 

microscopic examination of both organs 

showed the toxic effects of tramadol through 
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two possible synerergestic way, oxidative stress 

as well as apoptosis. 

Nna et al. (63) conclude that chronic 

exposure to high doses of tramadol has negative 

effects on reproductive hormones in male rats, 

with poor reversibility following withdrawal. 

Apart from testicular oxidative stress 

previously reported by other researchers, also 

shown that up–regulation of prolactin a 

hormone known to correlate negatively with 

serum concentrations of testosterone, FSH and 

LH (hormones that support spermatogenesis) in 

males may play a major role in the etiology of 

reproductive deficit when chronically exposed 

to PDE5 inhibitors and opioids. 

Lemarie and Grimm (64) Noticed the 

oxidative stress generation by administration of 

tramadol in the brain. Also, Mohamed et al 

(65). They explained effect of high dose of 

tramadol in mitochondrial electron transport 

chain (ETC) as it inhibited complexes I, III and 

IV. generation of reactive oxygen species due 

to Inhibition of complex III as an outcome of 

the intrinsic characteristics of electron transfer 

process to this complex from reduced 

ubiquinone. So, due to its high levels of oxygen 

consumption brain is mostly susceptible to 

oxidative stress (66). In mice chronic 

administration of tramadol leading to oxidative 

damage in tissue of brain, which followed by 

low level in brain non-enzymatic antioxidant, 

intracellular reduced glutathione level also 

glutathione peroxidase activity (67). 

Furthermore, it has been reported that 

oxidative stress lead to lowering of enzyme 

activity and loss of function (68). Another study 

(69) demonstrated that the chronic effect of 

tramadol administration on insulin signaling 

pathway and neuronal glucose metabolism in 

the cerebral cortex which also leads to oxidative 

stress. Oxidative stress happened in different 

organ by administration of tramadol through 

induction of inflammatory reaction which 

reduced after withdrawal period (70). In rabbits 

after long term of chronic tramadol admi-

nistration this inflammatory reaction confirmed 

previously to be a main factor for generation of 

oxidative stress by make changes in fatty acid 

composition of cell membrane leading to a 

decrease of its fluidity, which reduce formation 

of pseudopodia and detect pathogens and 

foreign particles (71).  

Recently, Ahmed and Kurkar (72) proved 

that administration of tramadol increased the 

testicular levels of lipid peroxidation and nitric 

oxide also significantly decreased the anti-

oxidant enzymes activities in comparison with 

the control group as well as at level of 

immunohistochemical. They showed that 

tramadol in testicular tissues increased the 

endothelial nitric oxide synthase expression. 

Finally they concluded that the testicular 

function of adult male rats affected by tramadol 

treatment through generation of nitric oxide and 

oxidative stress stimulation by this drug. 

Liu et al. (73) announced that the several 

effects due to long term use of tramadol and 

other opioid on neuronal structure 

(cytoskeleton) whish considered as the signs for 

neuronal damage in the lymphocytes and 

mouse spleen, heart and lung. It may also 

stimulate the mRNA expression of pro-

apoptotic receptors, through opioid receptor 

activation. Also large amount of apoptotic 

neurons in the hippocampus of these rats have 

been detected, and the expressions of the 

apoptosis related proteins bcl-2, Fas and 

caspase-3 presented with alteration. In 

comparison with control normal group, they 

noticed that marked increase in the expressions 

of Fas and caspase-3, while expression of Bcl-

2 reduced significantly. They suggested that 

long term use of opioid drug lead to increase the 

apoptotic neurons through apoptosis related 

signaling pathway. This result was also 

confirmed previously by Atici et al. (74). They 

showed that chronic administration of tramadol 

and/or morphine with increase in the doses 

caused degeneration in red neuron and rat brain 

apoptosis, leading to cerebral dysfunction. 

Recently, Sharifipour et al. (58) showed that 

chronic admiration of tramadol in rats is a 

combined with a significant increase in the 

expression level of the pro-apoptotic Fas 

receptor, and upregulation in pro-apoptotic 

protein like caspase-3, which combined with 

decrease in the expression level of the anti-

apoptotic oncoprotein Bcl-2.  

Another study proved that under chronic 

tramadol administration the apoptotic index 
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showed highly significant increase in rat's testis 

tissue than that in the control group and 

decreased in rats under withdrawal (62). These 

results harmonized with another study using 

other opioids similar in action to tramadol (75). 

They confirmed that opioids have effects on 

secondary sex organs and spermatogenesis 

through a histological and pathological picture 

of apoptosis in rats receiving these drugs. 

Another study showed neurobehavioral, 

neuropathological and neurochemical brain 

changes after co administration of nicotine and 

tramadol to male albino rats. Nicotine magnify 

oxidative stress produced by chronic 

administration of tramadol as proved by 

increase in nitric oxide and thiobarbituric acid 

reactive substances followed to the high 

amount of nitric oxide synthases. Also 

reduction of non-protein sulfhydryls was 

detected (76).Aggravation of oxidative damage 

by tramadol followed by increase level of 

nuclear factor kappa B (NfkB) and also setup in 

the proinflammatory cytokine as tumor necrosis 

factor α (TNFα) and appear of apoptosis 

obviously by the increased caspase-3 

immunoreactivity as well as increased tyrosine 

hydroxylase in midbrain a comhgvrlbined by 

high of butyryl cholinestrase and acetyl 

cholinesterase level. These results provide 

evidence that such combination aggravated 

neurotoxic effects and elicited negative effects 

regarding learning and memory. 

Lees (77) stated that (Na+ & K+-ATPase) 

enzyme supports the cells ionic homeostasis 

also support keeping of neuronal resting 

membrane potentials and production of neural 

impulses. Subsequently, impair the activity of 

this enzyme will lead to cellular depolarization 

followed by brain dysfunction. As well as, on 

the same lines, the significant reduction in the 

activities of brain Na+ & K+-ATPase enzyme 

was reported (78)administration  of either 

morphine or tramadol  at chronic dose level, 

leading to cell injury and death of neurons, 

followed by brain disorders, which is in the 

same  line with previous studies (79). Another 

illustration is that the tramadol may labor their 

inhibitory actions by its direct effect on the 

brain enzyme protein itself. According to 

previous findings (78), the considerable change 

in activity of Na+, K+-ATPase enzyme, which 

is consider an integral membrane enzyme that 

enhance the process of Na+ and K+ ions 

transportation against concentration gradients, 

whish lead to changes in Na+ and K+ 

concentrations as Na+ and K+ ions have a very 

important role in body functions which include 

nerve signals and impulse transmission, various 

chemical reactions and fluid balance. Impair the 

function of Na+ & K+-ATPase enzyme in brain 

considered the main cause of various types of 

neurological disorders, which is in the same line 

with another study done by Horvat et al. (80), 

who proved that abnormal excessive release of 

certain neurotransmitters amount caused by 

depolarization of cell membrane. 

Another study done by Elwy and Tabl (78) 

demonstrated the potent effects of tramadol 

abuse on the activities of Acetylcholine esterase 

enzyme The actions of the drug were 

contributed to reduce in cognitive function and 

the memory deficits in chronic users. As a 

consequence, this bad effect of tramadol 

considered as a signs for drug-induced 

neurotoxicity. 

Effect of chronic administration of tramadol 

in rat hippocampus may disturb learning and 

memory. It has also bad neurotoxicity effects on 

inducing dark neurons DNs formation and 

apoptosis (81). In addition, this result 

harmonized with another study which reported 

that tramadol deteriorates memory when 

administered in acute or chronic dose. Also, 

tramadol when was administrated in a single 

dose reported more damaging effect on the 

memory when compared with multiple doses. 

This interpreted by the inhibitory effectiveness 

of tramadol on different type of 

neurotransmitters and numerous receptors as N-

methyl D-aspartate, muscarinic, AMPA. It 

affect on some second messenger like cGMP 

and cAMP or it has stimulatory effect on the 

gama amino butyric acid ,opioid, serotonin  or 

dopamine receptors in the brain (82).  
Abuse as well as acute overdose of tramadol 

has led to reported cases of hepatotoxicity and 

even death in humans (83). Many studies in 

animals have proved hepatotoxicity with 

alteration on levels of liver function biomarkers 

(84) and histological damage was also reported 
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(85). Although, oxidative stress may be 

involved in tramadol induced hepatotoxicity 

due to decrease in the antioxidant enzymes and 

lipid peroxidation observed in treated animals 

(86).  

On the other hand, another study showed 

biochemical and histopathological changes in 

kidney and liver of rats due to chronic usage of 

tramadol. Aspartate, Serum aspartate amino 

transferase (AST), alanine aminotransferase 

(ALT), blood urea nitrogen (BUN), lactate 

dehydrogenase (LDH), and creatinin levels 

were significantly increased when compared 

with the control group. Also Serum LDH level 

was significantly increased. The mean 

malondialdehyde (MDA) level was significa-

ntly decreased. Examination with Light 

microscope showed severe centrolobular 

congestion as well as focal necrosis in the liver 

of rat administrated chronic dose of tramadol. 

The main histopathological changes observed 

in group treated by tramadol were vacuolization 

in tubular cells. They also illustrated the hazard 

of exacerbated lipid peroxidation, renal and 

hepatic destruction due to long term use of 

tramadol (87). 

While, activities of Super Oxide Dismutase 

(SOD), glutathione (GSH) and catalase (CAT) 

were significantly reduce. Whilst an increased 

in the level of MDA in both liver and kidney 

tissue of chronic administrated tramadol rats 

was observed. Long term tramadol treatment 

induced histopathological changes in both 

tissues. These alterations were manifested by 

severe hydropic degeneration, with congested 

central veins of the liver and degenerated renal 

tubules and atrophied glomerulus. While at 

level of mRNA expression of proapoptotic 

marker as expression of Bax gene showed a 

highly significant increase and the antiapoptotic 

Bcl-2 expression decreased significantly. 

Therefore, tramadol have harmful effect at the 

cellular level and can induce apoptotic changes 

in these tissues (88) 

On the other hand, Boshra (89) evaluated the 

effect of tramadol administration on the adult 

female rats bone. In chronic administration; 

tramadol had the lowest osteoporotic effect in 

comparison with other opioid. Hence, use of 

tramadol is safe in case of treating patients who 

suffering from chronic pain specially associated 

with osteoporosis. 

Opioid drugs have a profound effect on 

sleep. Opioid receptors present in the 

ventrolateral preoptic nucleus, which is the 

same nucleus that is involved in regulation of 

sleep and considered as a sleep promoting area. 

It has been suggested that opioid peptides are 

involved in the induction of the sleep. They also 

cause excessive daytime sleepiness and fatigue 

(90). In the case of use of tramadol and opioid 

analgesics, despite the particular amelioration 

in sleep reported by patients on low doses of 

opioids, long-term administration of opioids 

affect sleep physiology. Opioids tend to disrupt 

the quality and quantity of sleep (91). Opioids 

can cause irregular and slow respiration leading 

to hypercapnia which followed by hypoxia 

(92). Chronic use of tramadol has also been 

accompanied with both obstructive and central 

sleep apnea through relaxation of the throat 

muscles in 30% to 90% of abusers (93). 

Tramadol is suspected to affect sleep. In 

addition to its effect on opiate receptors, it 

inhibits the reuptake of serotonin and 

norepinephrine, which in turn enhance its 

stimulating properties, that may further affect 

sleep quality (94). 

In 2007, illustration in Ireland showed that 

the different critical complications like severe 

liver failure also heart failure, which may led to 

the death of patients, have been demonstrated. 

Only two cases presented that the only reason 

for his death was announced net tramadol. In 

autopsy examination of the cadaver post-

mortem noticed changes as alveolar 

haemorrhage (bleeding in the air sacs), acute 

necrosis in renal tubular and ischemia in liver 

(95).  

Tjäderborn (96) studied unintentional 

poisoning and fatal tramadol among Swedish 

forensic autopasy cases between 1995-2005. 

Seventeen patients (11 men and 6 women) have 

been recognized. For these cases, the range of 

age was from 18 to 78 years with average age 

44 years and the median tramadol concentration  

was 2 µg/g.  

In another study, ten cases (59%) of 

numerous drug poisoning was considered as the 

cause of death. while, in seven cases, tramadol 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Tj%C3%A4derborn%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17350197
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was the only drug which present in toxic 

concentrations. Also a History of different 

substance abuse in 14 cases (82%) was reported 

and recent history of tramadol abuse detected in 

eight patients (47% women). This demons-

tration proved that tramadol fatal poisoning 

may have occurred unintentionally and people 

with a history of substance abuse may be life on 

knife edges and high risk, so when history of 

tramadol use in these patients, they need 

caution (97). Another study in mice, revealed 

that tramadol acute intoxication when compa-

red with control group, showed patholo-gical 

changes in the livers and inflammatory cells 

infiltration into alveolar, haemorrhage and 

pulmonary oedema congestion in 95% of the 

mice. But in the control group which received 

normal saline they noticed normal histological 

liver tissue (98).  

According to fatal and risky symptoms 

appear after chronic administration of tramadol 

such as prolonged hospitalization for poison-

ing, cardiac arrest and loss of consciousness. 

Type of subsequent complica-tions, required 

attention to tramadol use poisoning.  As in the 

case of death for poisoning was seen within 

tramadol user, mortality was most prevalent in 

young men. More attention and care for the 

elderly, in terms of risk of aspiration, which 

indicates a lack of defence mechanisms of 

prevention of these complications. Therefore 

prevention of intractable use of tramadol and 

care after poisoning with it is clear. After the 

death, the most important diagnostic aid will be 

biological samples with drug poisoning, first 

stomach contents and then urine samples (99). 

Conclusion 

The increase in the prevalence of tramadol 

HCl dependency over the other substances in 

the Egyptian community calls for pay more 

attention from family, health and educational 

institutes. Tramadol may apply a very useful 

interference in treatment of premature ejacu-

lation, but its abuse risky effect may supply a 

possible demonstration for the unexplained 

delayed fertility as well as behavioral and the 

associated psychological changes. Also it could 

involve malfunction of cerebral cortex which 

includes memory disturbance and decrease in 

cognitive function. Moreover, the appearance 

of various metabolic disorders in different body 

tissues in chronic users was detected.  
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