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Abstract  
The study aimed to investigate the prophylactic effect of melatonin and vitamin A in reducing the 
level of some inflammatory mediators caused by the use of tamoxifen in male albino rats. 25 rats 
were randomly distributed in plastic cages into 5 groups. The first represented the control group, 
the second included treatment with tamoxifen T (80µg/kg), while the third, fourth and fifth groups 
included treatment with tamoxifen in addition to melatonin M (10mg/kg) and vitamin A 
(1500IU/kg). ) and melatonin and vitamin A synergistically, respectively. Blood samples were 
taken to obtain serum for laboratory tests. The results showed a significant increase (P≤ 0.01) in 
the concentration of monocyte chemoattractant protein-1 (MCP-1), tumor necrosis factor alpha 
(TNF-α), and liver function enzymes (ALT, ALP) in tamoxifen group compared to control. The 
results showed a significant decrease in (MCP-1) (TNF-α) concentrations in the M, A, and M+A 
group compared to the T group. Melatonin showed a decrease in ALT concentration and an 
increase in ALP, while there were no significant differences in the AST level. While the vitamin 
A led to a decrease in the level of (ALP) and there was no significant difference in (ALT and AST), 
the synergistic treatment did not show significant differences in the level of (ALT), while an 
increase in (AST) and a decrease in (ALP) were observed compared to the T group. 
We conclude that melatonin and vitamin A has a prophylactic role against the negative effect of 
Tamoxifen on the physiological, immunological and biochemical variables. 
  
Introduction  
Several gastrointestinal and cardiovascular disorders have been associated with tamoxifen 
treatment in men exposed to tamoxifen to prevent antiandrogen-induced gynecomastia should be 
advised of side effects more common in men, such as cardiovascular and gastrointestinal 
conditions (1). Tamoxifen has been suggested as a treatment to prevent gynecomastia in prostate 
cancer patients receiving anti-androgen therapy, as well as a drug to treat men with breast cancer, 
infertility, and idiopathic gynecomastia. Side effects have been reported in studies conducted on 
men (1). Tamoxifen is a selective estrogen receptor modulator (SERM) that is widely used to treat 
early-stage breast cancer and reduce recurrence (2). In addition, it binds and acts as an antagonist 
with estrogen receptors depending on the tissues in which it acts and the cell proliferation (3). 
Tamoxifen can also treat breast cancer by competing with estrogen and preventing its binding to 
ERs, thus inhibiting the growth-stimulating effect of estrogen in the breast. It can also inhibit tumor 
growth through other mechanisms by regulating the expression of oncogenes and growth factors 
and inducing death. Apoptotic cells (4). Melatonin is a natural hormone produced by the pineal 
gland and has many functions, including regulating the circadian rhythm. Numerous studies have 
reported the anti-cancer effect of melatonin against a myriad of cancer types. The hallmarks of 
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cancer include sustained proliferation, avoidance of growth inhibitors, metastasis, angiogenesis, 
and resistance. Cell death, altered cellular energy, and immune evasion Since the anti-cancer 
activity of melatonin is mediated by interfering with several hallmarks of cancer, this review 
summarizes the anti-cancer role of melatonin in each feature of cancer (5). Vitamin A is an 
essential micronutrient for maintaining vision, promoting growth and development, protecting the 
epithelium, and the integrity of the mucus in the body. Vitamin A is known as an anti-inflammatory 
vitamin because of its critical role in enhancing immune function. Vitamin A is involved in the 
development of the immune system and plays regulatory roles in cellular immune responses and 
processes. Humoral ImmunityVit A has shown a therapeutic effect in the treatment of various 
diseases (6). 
Materials and methods 
Experiment design: 
The study was conducted between December 2021 and January 2022 and was subjected to 
appropriate laboratory conditions in the Animal House Unit of the College of Veterinary Medicine 
/ University of Tikrit for a period of 40 days. Rats were distributed into five groups as follows: the 
first was a control group treated with distilled water 1 ml per rat, and the second included a group 
treated with tamoxifen T at a concentration of 80µg/kg/day (7) to induce the formation of 
inflammatory mediators and compare it to a healthy control group. While the third group-included 
treatment with Tamoxifen with melatonin at a concentration of 10mg/kg/day (8-9) to investigate 
the biological effectiveness at this concentration and compare it with tamoxifen group. And the 
fourth group treated with Tamoxifen with vitamin A at a concentration of 1500 IU/kg/day (10) to 
evaluate its biological effectiveness at this concentration and compare it with tamoxifen group. 
Fifth, the group treated with tamoxifen in addition to melatonin M and vitamin A together to 
estimate the synergistic role of melatonin and vitamin in compare to the tamoxifen group. 
Blood sample preparation 
After 40 days rats starved for 12 hour then anesthetized by ether and blood was taken from jugular 
vein. blood centrifuged at 3000 rpm for 15 minutes to obtain the serum. Serum stored in a deep 
freeze -80ºC until biochemical tests performed. 
Biochemical tests 

- Liver function enzyme (ALT,AST and ALP) performed  according to laboratory kit 
supplied by Spinreact company (11). 

- Inflammatory mediators test included:  Monocyte chemo-attractant protein 1 MCP-1 and  
Tumor necrosis factor-alpha TNF-α kits obtained from the supplier Sunlong company. 

statistical analysis : 
Significant differences were extracted using the ANOVA-one way test, and these differences were 
confirmed through the standard deviation. Significant differences were determined according to 
Duncan's multiple ranges test, at a significance level of p ≤ 0.01 (13). 
Results 
The results showed that treatment with tamoxifen led to a significant increase (P≤ 0.01) in the 
concentration of MCP-1 (monocyte chemoattractant protein-1), tumor necrosis factor alpha (TNF-



 
 
 

10903 
 

Ann. For. Res. 65(1): 10901-10907, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 
 

© ICAS December 2022 

a), and liver function enzymes (ALT, ALP) in serum compared to control. . The results showed a 
significant decrease in (MCP-1) (TNF-α) concentrations in the melatonin, vitamin A, and 
melatonin + vitamin A groups compared to the T-group. Melatonin treatment showed a decrease 
in ALT concentration and an increase in ALP, while there were no significant differences in the 
AST level. While the vitamin treatment led to a decrease in the level of ALP and there was no 
significant difference in ALT and AST, the synergistic treatment did not show significant 
differences in the level of ALT, while an increase in AST and a decrease in ALP were observed 
compared to the T-group. 
 

 
Figure 1: Effect of Tamoxifen, Melatonin and vitamin A on level of ALT. 
 T. = Tamoxifen 80µg/kg/day. M= Melatonin 10mg/kg/day. A= Vitamin A 1500 IU/kg/day.  
Significant value at P<0.05.  
 
 

 
Figure 2: Effect of Tamoxifen, Melatonin and vitamin A on level of AST. 
 T. = Tamoxifen 80µg/kg/day. M= Melatonin 10mg/kg/day. A= Vitamin A 1500 IU/kg/day.  
Significant value at P<0.05.  
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Figure 3: Effect of Tamoxifen, Melatonin and vitamin A on level of ALP. 
 T. = Tamoxifen 80µg/kg/day. M= Melatonin 10mg/kg/day. A= Vitamin A 1500 IU/kg/day.  
Significant value at P<0.05.  
 

 
Figure 4: Effect of Tamoxifen, Melatonin and vitamin A on level of MCP-1. 
 T. = Tamoxifen 80µg/kg/day. M= Melatonin 10mg/kg/day. A= Vitamin A 1500 IU/kg/day.  
Significant value at P<0.05.  
 

 
Figure 5: Effect of Tamoxifen, Melatonin and vitamin A on level of TNF-α 
 T. = Tamoxifen 80µg/kg/day. M= Melatonin 10mg/kg/day. A= Vitamin A 1500 IU/kg/day.  
Significant value at P<0.05.  
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Discussion  
Previous studies indicated that tamoxifen increases the levels of free radicals in the cell and thus 
increases oxidative stress (14) .Whereas, oxidative damage increases the concentration of oxidized 
phospholipids and regulates MCP-1 secretion in retinal cells (15) . (16). It is clear from the present 
results that tamoxifen caused a significant increase in serum TNF-α indicating the development of 
acute inflammation, in agreement with our results reported by previous studies (17). It was found 
that tamoxifen caused a significant increase in the level of TNF-α by increasing gene expression 
of the nuclear transcription factor kappa B and additionally could trigger the massive production 
of reactive oxygen species ROS (18). Tamoxifen also significantly increased the activities of ALT, 
AST, and ALP. ALT and AST are released into the circulation when body cells undergo damage, 
resulting in loss of cell membrane integrity and cellular extravasation (21). Melatonin has been 
shown to possess anti-inflammatory effects, among a number of actions. Melatonin reduces tissue 
destruction during inflammatory reactions by a number of means. Melatonin, by virtue of its ability 
to scavenge toxic free radicals, reduces damage to large molecules in all organs, including free 
radicals. Reactive oxygen and nitrogen species (RON) that melatonin is known to scavenge highly 
toxic hydroxyl radicals (OH), peroxynitrite anion (ONOO−), and hypochlorous acid (HOCl) all 
contribute to the inflammatory response and associated tissue destruction. In addition , melatonin 
has other means to reduce the damage caused by inflammation and thus it inhibits the translocation 
of Nuclear Factor Kappa B (NF-B) into the nucleus and its binding to DNA, thus down regulating 
a variety of proinflammatory cytokines , for example , interleukins and tumor necrosis factor-
alpha, finally There is indirect evidence that melatonin inhibits the production of adhesion 
molecules that promote leukocyte adhesion to endothelial cells through this means Melatonin 
reduces trans-endothelial cell migration and edema (22). In addition to the importance of melatonin 
in protecting tissues from damage and thus works to reduce the leakage of enzymes (AST), (ALP) 
and (ALT) into the blood circulation (24). Treatment with vitamin A showed an effective effect in 
reducing the level of TNF-α compared to tamoxifen group, which indicates the ability of vitamin 
A to reduce the level of inflammation in the body caused by tamoxifen, as previous studies 
indicated that vitamin A leads to a decrease in the production of Tumor necrosis factor alpha (TNF-
α) (25). Also, treatment with vitamin A caused a significant decrease in plasma ALT, AST, and 
ALP, indicating that vitamin A has a liver-protective ability (27). 
References: 
1. Wibowo, E., Pollock, P. A., Hollis, N., & Wassersug, R. J. (2016). Tamoxifen in men: a review 
of adverse events. Andrology, 4(5), 776-788. 
2.Li, S., Hong, M., Tan, H. Y., Wang, N., & Feng , Y. (2016). Insights into the role and 
interdependence of oxidative stress and inflammation in liver diseases. Oxid Med Cell Longev 
2016: 4234061. doi. org/10.1155/2016/42340, 61. 
3.Shahbaz, K. (2017). Tamoxifen: pharmacokinetics and Pharmacodynamics. Open Access 
Journal of Pharmaceutical Research. 



 
 
 

10906 
 

Ann. For. Res. 65(1): 10901-10907, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 
 

© ICAS December 2022 

4.Garg, A., Singh, B., Sharma, R., Singh, A., & Kumar, A. (2020). Selective estrogen receptor 
modulators (SERMs): mechanistic insights against microbial infections. Current Molecular 
Medicine, 20(2), 102-115. 
5.Talib, W. H. (2018). Melatonin and cancer hallmarks. Molecules, 23(3), 518. 
6.Huang, Z., Liu, Y., Qi, G., Brand, D., & Zheng, S. G. (2018). Role of vitamin A in the immune 
system. Journal of clinical medicine, 7(9), 258. 
7.Dauchy, R. T., Xiang, S., Mao, L., Brimer, S., Wren, M. A., Yuan, L., ... & Hill, S. M. (2014). 
Circadian and melatonin disruption by exposure to light at night drives intrinsic resistance to 
tamoxifen therapy in breast cancer. Cancer research, 74(15), 4099-4110. 
8.Kurcer, Z., Oguz, E., Ozbilge, H., Baba, F., Aksoy, N., Çelik, H., ... & Gezen, M. R. (2007). 
Melatonin protects from ischemia/reperfusion‐induced renal injury in rats: this effect is not 
mediated by proinflammatory cytokines. Journal of pineal research, 43(2), 172-178. 
9.El-Sokkary, G. H., Cuzzocrea, S., & Reiter, R. J. (2007). Effect of chronic nicotine 
administration on the rat lung and liver: beneficial role of melatonin. Toxicology, 239(1-2), 60-67. 
10.Nair, A. B., & Jacob, S. (2016). A simple practice guide for dose conversion between animals 
and human. Journal of basic and clinical pharmacy, 7(2), 27. 
11.Murray and  Kaplan, 1984). Aspartate aminotransferase. Clinical Chemistry. Theory, analysis 
and correlation. Kaplan LA, Pesce AJ (Ed), CV Mosby Company, 1105-8. 
12.Al-Zamely et al., (2001). Detection the level of peroxynitrite and related antioxidant status in 
the serum of patients with acute myocardial infraction. Nation. J. Chem, 4(1), 625-637. 
13.Bruning, J. L. and Kintz, B. L. (1987). Computational Handbook of Statistics. Scott, 
Foresman and Co., Illinois. 
14.Labbe, G., Pessayre, D., & Fromenty, B. (2008). Drug‐induced liver injury through 
mitochondrial dysfunction: mechanisms and detection during preclinical safety 
studies. Fundamental & clinical pharmacology, 22(4), 335-353. 
15.Du, Z., Wu, X., Song, M., Li, P., & Wang, L. (2016). Oxidative damage induces MCP-1 
secretion and macrophage aggregation in age-related macular degeneration (AMD). Graefe's 
Archive for Clinical and Experimental Ophthalmology, 254(12), 2469-2476. 
16.Kim, J. N.; and Lee, B. M. (2018). Risk management of free radicals involved in air travel 
syndromes by antioxidants. Journal of Toxicology and Environmental Health, Part B, 1-14. 
17.El-Dessouki, A. M., El Fattah, M. A., Awad, A. S., & Zaki, H. F. (2018). Zafirlukast and 
vincamine ameliorate tamoxifen-induced oxidative stress and inflammation: Role of the JNK/ERK 
pathway. Life sciences, 202, 78-88. 
18.Forrester, S. J., Kikuchi, D. S., Hernandes, M. S., Xu, Q., & Griendling, K. K. (2018). Reactive 
oxygen species in metabolic and inflammatory signaling. Circulation research, 122(6), 877-902. 
19.Ahmed, N. S., Samec, M., Liskova, A., Kubatka, P., & Saso, L. (2021). Tamoxifen and 
oxidative stress: an overlooked connection. Discover Oncology, 12(1), 1-15. 
20.Famurewa, A. C., Ekeleme-Egedigwe, C. A., David, E. E., Eleazu, C. O., Folawiyo, A. M., & 
Obasi, N. A. (2020). Zinc abrogates anticancer drug tamoxifen-induced hepatotoxicity by 



 
 
 

10907 
 

Ann. For. Res. 65(1): 10901-10907, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 
 

© ICAS December 2022 

suppressing redox imbalance, NO/iNOS/NF-ĸB signaling, and caspase-3-dependent apoptosis in 
female rats. Toxicology mechanisms and methods, 30(2), 115-123. 
21.Rahate, K. P., & Rajasekaran, A. (2015). Hepatoprotection by active fractions from 
Desmostachya bipinnata stapf (L.) against tamoxifen-induced hepatotoxicity. Indian Journal of 
Pharmacology, 47(3), 311. 
22.Gul‐Kahraman, K., Yilmaz‐Bozoglan, M., & Sahna, E. (2019). Physiological and 
pharmacological effects of melatonin on remote ischemic perconditioning after myocardial 
ischemia‐reperfusion injury in rats: Role of Cybb, Fas, NfκB, Irisin signaling pathway. Journal of 
Pineal Research, 67(2), e12589. 
23.Carlomagno, G., Minini, M., Tilotta, M., & Unfer, V. (2018). From implantation to birth: 
insight into molecular melatonin functions. International journal of molecular sciences, 19(9), 
2802. 
24.Alabbassi, M. G. (2010). Melatonin ameliorates hepatic damage induced by cyclophosphamide 
in rats. Journal of Techniques, 23(5). 
25.Jason, J., Archibald, L. K., Nwanyanwu, O. C., Sowell, A. L., Buchanan, I., Larned, J., ... & 
Jarvis, W. R. (2002). Vitamin A levels and immunity in humans. Clinical and Vaccine 
Immunology, 9(3), 616-621. 
26.Chelikani, P., Fita, I., & Loewen, P. C. (2004). Diversity of structures and properties among 
catalases. Cellular and Molecular Life Sciences CMLS, 61(2), 192-208. 
27.Wang, G., Xiu, P., Li, F., Xin, C., & Li, K. (2014). Vitamin A supplementation alleviates 
extrahepatic cholestasis liver injury through Nrf2 activation. Oxidative Medicine and Cellular 
Longevity, 2014. 
 
 
 
 
 


