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Summary 

 Doxorubicin's (Dox) usage in chemotherapy has been restricted 

owing to its wide range of side effects, which include renal, pulmonary, cardiac, 

testicular, and hematological toxicity. Glomerular shrinkage and increased 

glomerular capillary permeability are two of the changes that Dox causes in 

rats' kidneys. Although the specific mechanism of Dox-induced nephrotoxicity 

is uncertain, free radical production, membrane lipid peroxidation, and iron-

dependent oxidative destruction of biological macromolecules are thought to 

be involved. This oxidative stress is linked to various adverse effects and may 

require prevention by antioxidants. 

 Coenzyme Q10 (CoQ10) is the only naturally existing lipid-soluble 

antioxidant which is endogenously generated and is commonly known as 

ubiquinone. It is used as a dietary supplement and as cotherapy with other 

medications to treat a variety of illnesses, such as diabetes, cancer, 

cardiovascular disease, and muscular neurodegenerative disorders. In addition, 

there are gender differences in the oxidation-reduction reactions and oxidative 

stress production. 

The goal of this study is to investigate the effects of Dox on renal 

function tests (creatinine and urea), oxidative stress parameters [total 

antioxidant capacity (T-AOC), malondialdehyde (MDA), and glutathione 

(GSH)] and the histological picture of the kidney. In addition, the study aims 

to measure the role of CoQ10 in mitigating the negative effects of Dox on these 

parameters in comparison to the control. Furthermore, the study investigates 

the impact of gender differences on this potential protective effect.  
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Dox caused significant elevations in serum urea and creatinine levels. 

CoQ10 was able to inhibit the elevation of these renal function tests. Dox 

caused a significant decrease in the plasma concentration of GSH and T-AOC 

and a significant increase in MDA. The administration of CoQ10 significantly 

prevented the Dox-induced changes in all the indicators. In males, dox caused 

a larger reduction in GSH than in females, while CoQ10 caused more protection 

in females. Dox caused a higher increase in MDA levels in males compared to 

females. There was no gender effect on T-AOC levels. According to 

histopathological inspection, the control and CoQ10 groups exhibited normal 

renal glomeruli, Bowman's space, and renal tubule architecture. However, Dox-

treatment caused glomerular atrophy, dilated Bowman's space, renal cyst, 

hemorrhage, blood vessel congestion, infiltration of inflammatory cells, and 

significant degeneration and necrosis of renal tubules. Pretreatment with 

CoQ10 resulted in considerable inhibition of the histological nephrotoxic 

effects of Dox in both genders. 

The present study indicates that the anticancer drug doxorubicin can 

induce substantial kidney damage, which may be linked to a direct toxic effect 

on the histological architecture of the nephron in addition to its effect on 

oxidative stress, which can be minimized by pre-treatment with CoQ10 in both 

genders. However, the extent of the Dox/CoQ10 effects varied in the different 

genders in that females showed more resistance to the deleterious Dox effect 

and more sensitivity to the protective effect of CoQ10. Furthermore, pre-

treatment with CoQ10 can inhibit the Dox-induced nephrotoxicity by 

preserving the normal histology and physiology of the kidney. Ultimately, this 

study recommends that supplementation with the optimal dose of CoQ10 can 

have potentially a beneficial effect in reducing Dox-induced renal toxicity. 
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