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Abstract---An overdose of tramadol is a frequent reason for hepatic 

and renal toxicity and possible death.Hence, this study aimed at 
investigating the impact of tramadol on serum liver enzyme, oxidative 

stressm and som antioxidant markers in male rabitts. Methods: A 

total of 20 growing rabbits (7.5 weeks old) reared under high ambient 
temperature were divided into two equal groups, 10 rabbits each. The 

first group control administered with normal saline and the second 

group tramadol-treated rats (50 mg/kg b.w. orally) for 30. Blood 
samples were withdrawn to measure serum aspartate 

aminotransferase (AST), alanine aminotransferase (ALT), alkaline 

phosphatase (ALP), Glutathione (GSH), malondialdehyde (MDA) levels 

and catalase (CAT), activities were assayed. Results: In tramadol-
treated group, significant increases in aspartate aminotransferases, 

and alanin aminotransferases activities, malondialdehyde (MDA) levels 

and significant decreases in catalase (CAT), glutathione activities 
levels were determined compared to the control group. Conclusion: 

tramadol administration produces noticeable biochemical changes in 

a dosedependent manner associated with increased liver enzyme and 
oxidative stress markers and decreased antioxidative activity. 
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Introduction  

 
Tramadol hydrochloride (tramadol HCl) is one of the centrally acting opioid drugs 

that is extensively used parenterally and orally as a pain reliever moderate to 

severe pain caused by cancer, osteoarthritis, and other musculoskeletal 
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diseases.It is a synthetic analogue of codeine with central effects. It is not an 

opioid derivative or Non-Steroidal Anti-Inflammatory Drug (NSAID) medication. 
Actually, tramadol has low affinity for opioid receptors(1-4). Today, Tramadol has 

become one of the most widely used drugs globally, Liver is one of the largest 

organs in the body. It has many important metabolic functions. Liver tissue has a 
relatively large amount of enzymes activity and alteration of various enzymes in 

hepatitis(5,6). the liver is responsible for the metabolism of tramadol. Therefore, 

may cause hepatotoxicity during chronic administration(7-9). 

 
Within the liver, tramadol is metabolized into O- and N-demethylated five different 

metabolites via the action of cytochrome P450. O-desmethyltramadol is the most 

significant metabolite and has 200 times the μ-opioid receptors affinity of the 
parent tramadol molecule and its elimination half-life is 9 h(10). Oxidative and 

reductive stress are dual dynamic phases experienced by the cells undergoing 

adaptation towards endogenous or exogenous noxious stimulus. Tramadol and/or 
its active metabolite may produce excessive release of reactive oxygen species 

leading to single-strand or double-strand DNA breaks. The accumulation of DNA 

strand breaks is a well-established stimulus for p53 activation. In addition, 

oxidative damage of proteins involved in cell cycle regulation or DNA repair may 
contribute to accumulating DNA damage and finally to activation of p53, which, 

in turn, mediates either DNA repair or apoptosis(11-14).  

 
Material and Methods 

 

Twenty healthy male rabbits weighting about (1.5–2.3 kg) g with an average age of 
75±5 days. Purchased from center for experimental animals, Faculty of 

Veterinarian Medicine, Tikrit University were used in the study. This study was 

performed in accordance with the Guide for the ethical care and use of laboratory 
animals. They were left to acclimatize for 1 week. They were housed at room 

temperature in metallic cages and were kept under constant healthy 

environmental and nutritional conditions. Animals were kept under a schedule of 

diurnal lighting conditions (12 h of darkness and 12 h of light); they were fed on 
ordinary food and housed under standard laboratory conditions.  

 

The animals were divided into 10 cages of 5 animals each 
 

Group I (positive control group) with saline: Each rabbits received 1 ml normal 

saline/day, orally for 30 days. 
Group II (tramadol-treated group): 10 rabbits treated with tramadol 

(50 mg/kg/day), orally for 30 days.  

Blood samples (5 ml) were collected through retro-orbital puncture ,serum 
samples were prepared for biochemical assays by centrifuging for 10 min at 3000 

rpm. All serum samples were kept at −80°C until the assays were performed. 

Aspartate aminotransferase (AST), ALP, and alanine aminotransferase (ALT) were 

measured by using kits from product of Randox Laboratories, UK).Serum SOD, 
GSH, MDA, G-Px, and catalase levels were measured by spectrophotometric kit, 
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Statistical evaluation 

 

Data was expressed as mean ± SD. Differences between groups were compared by 

ANOVA using the SPSS software (version 16). A p-value of less than 0.05 was 
considered to be statistically significant. 

 

Results 
 

Table 1 shows highly significant increase in the mean values of serum AST, ALT, 

and ALP level in the tramadol treated groups when compared to the control 
group(241.80 ± 8.11 vs 86.60 ± 2.91 IU/L: P < 0.01), (273.90 ±  8.65 vs  71.70 ± 

2.39 IU/L: P < 0.01), and (191.56±2.99 vs 137.39±0.80: P < 0.01). 

 
Treatment of rabbits with tramadol resulted in decrease (p < 0.05) in catalase and 

glutathione activities when compared to the control group (39.73 ± 0.68 vs 52.09 

± 0.84 K/ml: P < 0.01), and(0.30 ± 0.03 vs0.63 ± 0.05 mg/mg protein: P < 

0.01).whereas it markedly increased MDA levels in the serum of treated rabitts 
compared to control rabbits(9.68 ± 0.87 vs 4.74 ± 0.35 mol/L: P < 0.01). as shown 

in Table2. 

 
Table 1: Effect of Tramadol administration on AST, ALT, and ALP of rabbits 

 

Table 2: Effect of Tramadol administration on catalase and glutathione and MDA 
of rabbits. 

 

 
Discussion 

Aspartate aminotransferases are predominantly mitochondrial enzymes. Although 

an elevated level of AST in the serum is not specific for a hepatic disorder, it is 

used primarily to diagnose and confirm persistent cellular injury in conjunction 
with other enzymes such as ALT.The increase in aminotransferase levels may be 

attributed to Cell damage of hepatocytes which alters their transport function and 

membrane permeability, leading to the leakage of cytosolic enzymes into the blood 
refers to the extensive damage of hepatic tissue membranes(15,16). 

 

The lipid peroxidation could be considered as a leading cause of elevated liver 
enzymes as it leads to leads to loss of membrane fluidity, changes in membrane 

potential and an increase in membrane permeability and subsequently necrosis 

with leakage of the cytoplasmic enzymes into the blood(17).  

Parameters   AST 
(IU/L) 

ALT 
(IU/L) 

ALP 
(IU/L) 

Control  86.60 ± 2.91 71.70 ± 2.39 137.39±0.80 

Trmadol 241.80 ± 8.11 273.90 ±  8.65 191.56±2.99  

Parameters   Catalase 

(K/ml ) 

Glutathione 

(mg/mg protein) 

MDA 

(mol/L)  

Control  52.09 ± 0.84 0.63 ± 0.05 4.74 ± 0.35 

Trmadol 39.73 ± 0.68 0.30 ± 0.03 9.68 ± 0.87 
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Malondialdehyde is currently the most widely used indicator for the detection of 

oxidative stress and lipid peroxidation products and is often used to reflect the 
degree of oxidative stress.The current study also showed that levels of MDA 

increased after administration of tramadol as repeated-doses for 30 consecutive 

days, due to generation of excess free radicals more than the available scavenging 
antioxidant capacity of the body. Due to excessive generation of free radicals, the 

body synthesizes uric acid in an attempt to mop-up the generated free radicals 
(18,19). which are in agreement with the finding of  (5, 20-22). 

 
Under normal physiological conditions, the antioxidant enzymes work to maintain 

the redox balance of the body and neutralize rampaging free radical and thus 

reducing its capacity to damage. They act as radical scavenger, hydrogen donor, 
electron donor, peroxide decomposer, singlet oxygen quencher, and synergist(23-25).  

At the molecular levels, glutathione system is the mother of all antioxidants, the 

master detoxifier and maestro of the immune system. It plays an important role in 
cellular defense against oxidantby scavenging ROS as a cofactor of antioxidant 

enzymes.It is reacts with free radicals such as singlet oxygen, peroxy radicals, 

and is converted into GSSG and other disulfides. that showed it preventing 
nature. GSH depletion may cause an impaired cell defense that may lead to tissue 
(22,26).    

 

The reduction in NADPH and malic NADPH effects on the state of sustainability of 
the reduced form of the glutathione which is considered an important antioxidant 

for the cell and its decrease level in the cell leads to the case of oxidation of 

unsaturated fatty acids and this leads to the oxidative phosphorylation of fats and 
increase the MDA that may be a reason for the decreased glutathione(22). In the 

present study, there was a significant decrease in GSH activity in the tramadol-

treated group compared to the control reflected the formation  formation of free 
radicals and initiation of lipid peroxidation that may be associated with cellular 

damage(27). 

 
Catalase is a widely spread antioxidant enzyme in animal tissues. It protects 

tissues from hyperactive hydroxyl radicals through decomposing hydrogen 

peroxide(28,29). In our study, Cat level was decreased significantly in treated Group 

due to formation of free radicals in heart and decreases its ability to detoxify 
reactive oxygen species. 

 

References 
 

1. Sarhat ER, Rmaid ZJ, Jabir TH (2020).Changes of salivary interleukine- 17, 

Apelin, Omentin and Vaspin levels in normal subjects and diabetic patients 
with chronic periodontitis, Ann Trop Med & Pub Health; 23:S404. DOI: 

http://doi.org/10.36295/ASRO.2020.23118  

2. Contardi, U.A.; Morikawa, M.; Thomaz, D.V. Redox Behavior of Central-Acting 
Opioid Tramadol and Its Possible Role in Oxidative Stress. Med. Sci. 
Forum 2021, 2, 16. https://doi.org/10.3390/CAHD2020-08557. 

3. Sarhat ER, Wadee SA, Sedeeq BI, Sarhat TR, , Kasim  Sakran Abass. 

Biochemical and Histological Evaluation of Indomethacin-induced 
Hepatotoxicity in Rats. P J M H S,2021; 15(4): 1038-1043. 

https://doi.org/10.3390/CAHD2020-08557


 

 

13123 

4. El-Baky AEA, Hafez MM (2017) NOS Expression in Oxidative Stress, 

Neurodegeneration and Male Infertility Induced by the Abuse of Tramadol. 

Biochem Pharmacol (Los Angel) 6:223. 

5. Sheweita, S. A., Almasmari, A. A., & El-Banna, S. G. (2018). Tramadol-
induced hepato- and nephrotoxicity in rats: Role of Curcumin and Gallic acid 

as antioxidants. PloS one, 13(8), e0202110. https://doi.org/10.1371/ journal 

.pone. 0202110 
6. Madany NA , Sarhat ER.Determination of Some Biochemical Parameters of 

Patients with Hepatitis B in Kirkuk City.Kirkuk University Journal /Scientific 

Studies (KUJSS).2018;13( 2):139 – 148. 
7. Sayran Sattar Saleh , Entedhar Rifaat Sarhat. Effects of Ethanolic Moringa 

Oleifera Extract on Melatonin, Liver and Kidney Function Tests in Alloxan 

Induced Diabetic Rats. Indian Journal of Forensic Medicine & Toxicology, 

2019; 13(4): 1015-1016. 
8. Adikwu E, Nelson EC. Assessments of Kidne y function and morphology of 

Tramadol-D iclofenac treated albino rats. Advancements Life Sci, 

2018;5(3):104- 12. 
9. Nakhaee, S., Farrokhfall, K., Miri-Moghaddam, E. et al. The effects of 

quercetin on seizure, inflammation parameters and oxidative stress in acute 

on chronic tramadol intoxication. BMC Pharmacol Toxicol 22, 59 (2021). 
https://doi.org/10.1186/s40360-021-00532-8 

10. Hanaa M.MohamedaAyman M.Mahmoud.Chronic exposure to the opioid 

tramadol induces oxidative damage, inflammation and apoptosis, and alters 

cerebral monoamine neurotransmitters in rats.Biomedicine & 
Pharmacotherapy. 2019;110:239-247. 

11. Zubaida N.M Albarzanji, Thikra Abdullah Mahmood Sarhat Er, Kasim Sakran 

Abass. Cytokines Storm Of COVID-19 And Multi Systemic Organ Failure: A 
Review. SRP. 2020; 11(10): 1252-1256. doi:10.31838/srp.2020.10.179 

12. Entedhar RS,,Moayad M.Y. Al Anzy,Takea Shaker Ahmed. Study of Oxidant-

antioxidant status in cerebrospinal fluid of children with meningitis. 
Eurasian Chemical Communications .2022;4(6). 

13. Badawi SM, Hammad SA, Amin SA, Zanaty AW, Aiad HA, Mohamed RH. 

Biochemical, histopathological, and immunohistochemical changes on the 
liver of adult albino rats due to dependence on tramadol, diazepam, and their 

combination. Menoufia Med J 2016;29:1122-9 

14. Entedhar RS, Husamuldeen Salim Mohammed Saeed,Siham A. Wadi. Altered 

Serum Markers of Omentin and Chemerinin Chronic Renal Failure Patients 
on Hemodialysis. Research J. Pharm. and Tech. 11(4): 2018 

15.  Sarhat ER, Siham A. Wadi, Ban I Sedeeq. Thuraia R. Sarhat, Nawar.A. 

Jasim. Study of  histopathological and biochemical effect of Punica granatum 
L.extract on Stereptozotocin- -induced diabetes in rabbits. Iraqi Journal of 

Veterinary Sciences, 2019; 33( 1):189-194. 

16. Entedhar RS, Sami A Zbaar, Shaimaa Essa Ahmed, Takea Shaker Ahmed , 
Thuraia Rifaat Sarhat.Salivary biochemical variables of Liver Function in 

among Individuals with COVID-19 in Thi-Qar Province.Egypt. J. Chem. Vol. 

65, No. 6. pp. 305 - 310 (2022). 
17. Fatma H Rizk1 Amira A El Saadany, Lamees Dawood, Heba H Elkaliny, 

Naglaa I Sarhan4 Rehab Badawi,Sherief Abd-Elsalam. Metformin ameliorated 

methotrexate-induced hepatorenal toxicity in rats in addition to its antitumor 

https://doi.org/10.1371/
https://www.sciencedirect.com/science/article/pii/S0753332218373244#!
https://www.sciencedirect.com/science/article/pii/S0753332218373244#!
http://dx.doi.org/10.31838/srp.2020.10.179


         13124 

activity: two birds with one stone. Journal of Inflammation Research 

2018:11:421-429. 
18. Entedhar R. Sarhat, Siham A. Wadi. Mutaz S. Ahmed, Shaima N. 

Mustafa,Thuraia R. Sarhat.Evaluation of Serum Malondialdehyde, 

Glutathione peroxidase, Superoxide dismutase, and Catalase levels in 
Hormonal Contraceptives. Tikrit Medical Journal – June-2018;Vol(24) No(1) 

:10-20 

19. Emokpae, Mathias Abiodun; Ogunniyi, Oluwabusayo Bunmi; Dada, Gideon 

Olumide; Awopetu, Vincent Ifeoluwa. Alteration in the levels of some markers 
of Oxidative Stress and liver function induced by Tramadol Administration in 

Male Rabbits: the effect of its withdrawal.Journal of Medical Discovery.2019. 

4( 1):1-10. DOI:10.24262/jmd.4.1.18045 
20. Entedhar R. Sarhat , Siham A. Wadi , Saba K. Ibrahim.The Influence of 

Lycopene on Interleukin-6, Tumor Necrosis Factor -α , Alanine 

Aminotransferase, Aspartate Aminotransferase Levels In Stereptozotocin -
Induced Diabetic Rabbits. 3 rd Scientific Conference - College of Veterinary 

Medicine - University of Tikrit 2,3 May 2016:1-5. 

21. Wang X, Zhao Q, Shi H, Qi F, Shi N, Bai D, Li X, Yuan H and Zuo X: 
Oxidative stress is important in the pathogenesis of stress-related mucosal 

disease. Exp Ther Med 20: 83, 2020. 

22. Y.Z. Al-abdaly , M.G. Saeed and H.M. Al-Hashemi. Effect of methotrexate and 

aspirin interaction and its relationship to oxidative stress in rats. Iraqi 
Journal of Veterinary Sciences, 2021; 35( 1): 151-156. 

23. Intesar Jasim Mohammeda, Entedhar Rifaat Sarhat, Marwa Abdul-Salam 

Hamied ,Thuraia Rifaat Sarhat.Assessment of salivary Interleukin (IL)-6, IL-
10, Oxidative Stress, Antioxidant Status, pH, and Flow Rate in Dental Caries 

Experience patients in Tikrit Province.Sys Rev Pharm 2021;12(1):55-59  

24. Zhen-Dong Zhang, Ya-Jun Yang, Xi-Wang Liu, Zhe Qin, Shi-Hong Li, Li-Xia 
Bai, Jian-Yong Li, "The Protective Effect of Aspirin Eugenol Ester on Oxidative 

Stress to PC12 Cells Stimulated with H2O2 through Regulating PI3K/Akt 

Signal Pathway", Oxidative Medicine and Cellular Longevity, vol. 2021, Article 

ID 5527475, 14 pages, 2021. https://doi.org/10.1155/2021/5527475 
25. Buthyna .A .Abdullah , Siham .A. Wadi, Entedhar R. Sarhat.Histological 

Study Effects of Paracetamol on Livers and Kidneys of Adult Mice. Journal 

Tikrit Univ. for Agri. Sci., 6th Scientific Conference for Agricultural 
Researches. 2017; 17( Special ):: 28-29   

26. Khalid G. Washeel, Entedhar R.Sarhat , Talal H. Jabir.Assessment of 

Melatonin and Oxidant-Antioxidant Markers in Infertile Men in Thi-Qar 
Province.Indian Journal of Forensic Medicine & Toxicology.2019; 13( 4): 1500 

-4 

27. Elshopakey GE, Elazab ST. Cinnamon Aqueous Extract Attenuates 
Diclofenac Sodium and Oxytetracycline Mediated Hepato-Renal Toxicity and 

Modulates Oxidative Stress, Cell Apoptosis, and Inflammation in Male Albino 

Rats. Vet Sci. 2021 Jan 6;8(1):9. doi: 10.3390/vetsci8010009. PMID: 

33418920; PMCID: PMC7825122. 
28. Hassan, S. , Sabry, D. and Hussein, M. (2017) Protective Effect of Cranberry 

Extracts against Oxidative Stress and DNA Damage Induced by Diclofenac 

Sodium in Kidney of Male Albino Rate. Chinese Medicine, 8, 113-131. 
doi: 10.4236/cm.2017.84009. 

https://doi.org/10.4236/cm.2017.84009


 

 

13125 

29. Salim J.Khalaf, adeer Hatem Aljader, Entedhar R. Sarhat et al. Antidiabetic 

effect of Aqueous Extract of Medicago Sativa withEnhanced Histopathology of 

Pancreas in Alloxan Induced DiabeticRats. P J M H S.2021;15( 2);:492-496. 

 
 

  


