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Fatty acids, particularly omega-3, omega-6, and omega-9, play a vital role in various biological processes. As the body
cannot synthesize omega-3 and omega-6, dietary sources of these fatty acids are essential. Each omega fatty acid has
a distinct chemical structure, source, and function. Cisplatin (CP) treatment 1s known to cause acute kidney injury
(AKI) due to its inflammatory effects. This study explored the renoprotective potential of omega-3-6-9 when co-ad-
ministered with cisplatin in a mice model. We divided adult mice into five groups: a control group received 0.5 ml of
liquid paraffin; a cisplatin-only group; two groups were treated with low (50 mg/kg) and high (100 mg/kg) doses of
omega-3-6-9 plus cisplatin; and a final group received vitamin E before cisplatin administration. The administration
of omega-3-6-9 significantly decreased pro-inflammatory modulators and kidney function markers such as TNF-a,
IL-1p3, blood urea nitrogen, and creatinine, indicating potential renoprotective effects. Our research concluded that
omega-3- 6- 9 had anti-inflammatory properties and was effective against the harmful effects of cisplatin.
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INTRODUCTION

Cisplatin-based anti-cancer treatments are important for treat-
ing various forms of cancers, such as ovarian, stomach, breast,
bladder, and lung cancers [1, 2]. However, one of the adverse
effects of cisplatin treatment is nephrotoxicity, which can be se-
rious enough to warrant discontinuation of chemotherapy treat-
ment [3, 4]. Nephrotoxicity, characterized by kidney damage, is
a common complication observed across various animal models,
limiting the clinical usefulness of this medicine. The kidneys play
a significant role in the excretion of cisplatin. The odds of neph-
rotoxicity are higher following cisplatin administration due to the
deposition and availability of cisplatin within proximal tubular
epithelial cells being roughly five times that of the serum con-
centrations [5]. Therefore, identifying alternative treatments to
prevent nephrotoxicity is important for patients undergoing cis-
platin therapy. Studies have shown that the liver and other body
organs, except the kidney, tend to accumulate cisplatin at lower
levels than the kidneys do [6]. The excessive retention of cisplatin
in the kidney's tissues causes cisplatin-induced nephrotoxicity.

Alpha-tocopherol, one of the eight isoforms of vitamin E, is
the most powerful naturally occurring fat-soluble antioxidant.
This isoform has been associated with a range of therapeutic
effects, including anti-cancer properties, neuroprotective effects
against Alzheimer's disease, and other protective effects [7, 8].
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Alpha-tocopherol has effectively reduced oxidative stress param-
eters induced by L-thyroxine-induced stress [9]. Triple-omega
3-6-9 is a combination of unsaturated fatty acids. These essen-
tial fatty acids are integral components of cell membrane phos-
pholipids, with the highest concentration in the central nervous
system. They play a critical physiological role in maintaining
bodily homeostasis and ensuring proper cephalogenesis [10].
Omega-3-6-9 is an alternative treatment with protective proper-
ties in preventing cisplatin-induced nephrotoxicity in mice. How-
ever, additional research is necessary to fully understand its safety
and efficacy as a treatment for nephrotoxicity caused by cisplatin.

Omega-3 fatty acids, such as docosahexaenoic acid, eicosapen-
taenoic acid, and long-chain alpha-linolenic acid (DHA), cannot
be produced by the body and must be obtained from diet. As
a result, they are considered essential fatty acids. Long-chain
omega-6 fatty acids, such as linoleic, gamma-linolenic, and ar-
achidonic acids, are other examples of necessary fatty acids that
can potentially be medicinal when used in moderation [11, 12].
Several researchers believe a delicate balance of fatty acid con-
sumption is necessary because an unbalanced n-3 to n-6 ratio
or too many n-6 fatty acids may promote cancer, thrombus for-
mation, autoimmune and inflammatory diseases, cardiovascular
disease, and other diseases [13, 14]. Concerning omega-9 fatty
acids, oleic acid is one of them, and these fatty acids make up
more than 80% of the oil in olives. Additionally, oleic acid affects
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the biochemical and functional attributes of cellular membranes
in numerous tissues and is among the most abundant neuron
membrane phospholipids [15].

Cisplatin therapy is associated with the activation of inflam-
matory pathways, such as the phosphorylation of nuclear fac-
tor kappa-B (NF-xB), toll-like receptors, and poly ADP-ribose
polymerase-1 (PARP-1) [16]. Currently, magnesium supplements
and hydration regimes are used to treat cisplatin-induced kidney
damage (because cisplatin results in hypomagnesemia) [17]. Ad-
ditionally, patients receiving high doses of cisplatin are treated
with mannitol-induced forced diuresis. However, mannitol thera-
py causes over-diuresis, raising dehydration risk [17]. Therefore,
finding a new medication that offers protection and is safe and ef-
fective for patients to use with cisplatin therapy is important. The
objective of the current investigation was to assess any potential
anti-inflammatory effects of omega-3-6-9 in mice compared to
cisplatin.

MATERIAL AND METHODS

Animals

Thirty-five mice, with an average weight of 30 grams, were
included in this study. These mice were housed in the animal fa-
cility of our college, where they were maintained under standard
conditions of temperature, humidity, and light-dark cycles and
provided with ad libitum access to water and a consistent diet.

Chemicals and drugs

Omega-369 was purchased from Source Adrien Gagnon, lig-
uid paraffin from Riedel-de Haan, and normal saline 0.9% from
Pioneer. Cisplatin (1 mg/mL, 50 mL vial) was obtained from Ac-
cord. TNF and IL-13 ELISA kits were acquired from Nanjing
Pars Biochem. Alpha-tocopherol was derived from natural sourc-
es in accordance with the United States Pharmacopeia (USP)
standards.

Experimental design

The mice were divided into five groups, each consisting of
seven animals. Each group was assigned specific treatments as
follows:

1. Group 1 - Negative Control (NC): Mice in this group
received a daily oral administration of 0.5 ml of liquid
paraffin for seven consecutive days.

2. Group 2 - Positive Control Group (PC): Animals in
this group were subjected to a single intraperitoneal injec-
tion of cisplatin (10 mg/kg IP) as part of the experimental
procedure [18].

3. Group 3 - Omega-369 Treatment (O-369): On the
eighth day, after seven days of receiving oral omega-369
(50 mg/kg), mice in this group were administered a single
intraperitoneal injection of cisplatin (10 mg/kg).

4. Group 4 - High-Dose Omega-369 Treatment (HD
0-369): Tollowing seven days of continuous oral intake
of omega-369 at 100 mg/kg, mice in this group received
a solitary intraperitoneal injection of cisplatin (10 mg/kg)
on the eighth day.
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5. Group 5 - Alpha-Tocopherol Treatment Vitamin E
(AT): After seven consecutive days of oral alpha-tocoph-
erol administration (100 mg/kg), mice in this group re-
ceived a solitary intraperitoneal dose of cisplatin (10 mg/
kg) on the eighth day [19-24].

After a twenty-four-hour interval since the last administered
dose, blood samples were collected from the mice, which were
subsequently euthanized by cervical dislocation. Both kidneys
were then isolated for homogenization.

Preparation of tissue homogenate sample

Both kidneys were removed, rinsed with normal cold saline,
and weighed with an electrical homogenizer before being placed
in a plain tube containing 2.7 ml of phosphate-buffered saline
(PBS). The homogenate was then centrifuged with a cold cen-
trifuge for 20 minutes at 14,000 rpm, and the fluid was collected
and frozen for later use to measure TNF-a and IL-1(3 (Figures
1, 2).

Blood sampling and biochemical analysis

Blood samples were collected from the jugular vein using a 25
G needle, and care was taken to extract the samples slowly to
prevent the collapse of blood vessels. Subsequently, the blood was
transferred into gel tubes and allowed to stand for 30 minutes
to allow clot formation. After clotting, the tubes were centrifu-
gated for 30 minutes. This allowed the serum to be separated
and refined. The collected serum was stored at a temperature of
-20 °C until the day of analysis. The stored serum samples were
utilized to measure the levels of blood urea nitrogen (BUN) and
creatinine (Figure 3).
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Figure 2. IL-1B levels across groups
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Statistical analysis

The data analysis was performed using the Statistical Package
for Social Sciences (SPSS), version 25. Descriptive statistics were
calculated for the study variables, including means and standard
deviations (SD). Group differences were evaluated using an inde-
pendent t-test. A significance level of 0.05 was considered statis-
tically significant.

RESULTS

Effect of omega 3-6-9 on TNF-a and IL-1B among
groups

The impact of omega-369 administration on TNF-a and IL-
13, two inflammation modulators, was evaluated (Figures 1 and
2). TNF-a and IL-1f3 levels significantly increased following cis-
platin administration, indicating the ability of the drug to induce
inflammation. However, treatment with omega-3-6-9 significant-
ly decreased the levels of these inflammatory markers. The 100
mg/kg dosage of omega-3-6-9 had a more substantial reduction
than 50 mg/kg. Additionally, alpha-tocopherol, administered at
100 mg/kg, demonstrated efficacy, approaching the effectiveness
of omega-369 at the exact dosage.

Effect of omega-3-6-9 on kidney function

The assessment of renal biochemical parameters at different
intervals (Figures 3 and 4) revealed a significant increase in creat-
inine and BUN levels following cisplatin administration, indicat-
ing renal dysfunction. However, after the omega 3-6-9 therapy,
creatinine and BUN levels were significantly reduced (Figure 4).

DISCUSSION

Cisplatin has emerged as a panacea for treating all types of can-
cers [25]. However, exceeding the recommended dosage may lead
to infrequent yet severe side effects such as hepatotoxicity [26]. Its
use is associated with certain limitations, such as the potential for
nausea, vomiting, electrolyte imbalances, hemolytic anemia, and
neurotoxicity [27]. Nephrotoxicity is a grave concern, being the
primary dose-limiting adverse effect of cisplatin [28]. The appli-
cation of cisplatin therapy has been linked to the onset of nephro-
toxicity, as evidenced by raised serum BUN and creatinine levels,
indicating renal impairment. Recent research has shown that this
is partly due to the stimulation of inducible nitric oxide synthase
(iINOS) production. Cisplatin nephrotoxicity is partly caused by an
initial inflammatory reaction. Renal disorders, such as nephrop-
athy and other related types of kidney disease and renal failure,
commonly trigger inflammation. Cytokines, chemotactic factors,
and adhesion molecules are all secreted more frequently as a re-
sponse to vascular injury. In this study, the inflammatory effects of
cisplatin were assessed, showing a significant increase in the levels
of TNF-a and IL-1f. Previous research indicates that vascular in-
flammation is significantly influenced by the NF-xB-IL-6 signal-
ing pathway [29]. Furthermore, cisplatin-induced renal injury has
been consistently linked with an elevated production of TNF-a in
the kidneys [30-33]. The pro-inflammatory cytokine TNF-a is in-
tegral to the inflammation that cisplatin exacerbates. It facilitates
the activation of other inflammatory cytokines, such as IL-1, and
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increases the mobility of inflammatory cells in cisplatin-induced
kidney damage [34, 35].

The study found that cisplatin injection significantly increased
TNF-a and IL-1f activity, causing acute inflammation compared
to the negative control. These findings are consistent with previous
studies that reported elevated TNF-a and IL-1f3 following cisplatin
therapy [36-39]. Our study found that a high dose of omega-3-6-9
(100 mg/kg) significantly reduced TNF-q, IL-13, BUN, and creat-
inine levels. Conversely, a lower dose of 50 mg/kg was less effective
in achieving these outcomes. Recent research suggests that diets
high in monounsaturated fatty acids may have anti-inflammatory
effects on inflammatory bowel disease. This is supported by several
studies from Iraq and other regions, which indicate that specific
lipid compositions can exert a functional impact on intestinal in-
flammation [40-43]. Omega-3-6-9 demonstrates its anti-inflam-
matory effects by reducing the activity of TNF-a and IL-1f3, two
key inflammatory markers. Additionally, it helps lower elevated
levels of BUN and creatinine induced by cisplatin, ultimately con-
tributing to improved renal function.

CONCLUSION

The study highlights the significant role of inflammation in
cisplatin-induced nephrotoxicity and the potential of ome-
ga-3-6-9 to mitigate the adverse effects of cisplatin therapy. The
study showed that omega-3-6-9 had an anti-inflammatory effect,
reducing the levels of pro-inflammatory cytokines TNF-a and
IL-1f and improving renal function by lowering BUN and cre-
atinine levels. These findings suggest that omega-3-6-9 may be
a promising adjuvant therapy for patients undergoing cisplatin
treatment, particularly those at risk of developing nephrotoxicity.
Further research is needed to validate these findings and optimize
the dosages of omega-3-6-9 for effective clinical use.

16 ISSUE: 12 DECEMBER 2023

Licensed under CC BY 4.0



JOURNAL of MEDICINE =nd LIFE

20.  Abd MR, Hassan AE. The Ameliorative Effect of Fimasartan against Methotrexate-

ACKNOWLEDGMENTS Induced Nephrotoxicity in Rats. Iragi ] Pharm Sci. 2022;31(1):87-94.

21. Eggadi V, Korupozu SC, kumar Korupoju B, Sheshagiri SB, ¢ al. Evaluation of

Protective Effect of Different Doses of Terminalia arjuna Bark Ethanolic Extract

Conflict of interest on Cisplatin Induced Oxidative Nephrotoxicity in Rats. Iraqi J Pharm Sci.
. . 2014;23(2):80-98.

The authors declare no conflict of interest. 29, Hany AA, Zainab NM, Ali HA, Meena AN. Panax ginseng as Antioxidant and

Anti-inflammatory to reduce the Cardiotoxicity of Doxorubicin on rat module. Res ]

Ethical a pproval Pharm Technol. 2022;15(10):4594-600.

. . . c1qe 3. Cullen KJ, Yang Z, Schumaker L, Guo Z. Mitochondria as a critical target of the
This study was conducted following ethical guidelines and reg- 2 en KJ, Yang Z, Schumaker L, Guo rocionia as @ critiea target of the

X X K K chemotheraputic agent cisplatin in head and neck cancer. J Bioenerg Biomembr.

istered with the University of Baghdad, College of Pharmacy, 2007;39(1):43-50. dloi:10.1007/510863-006-9059-5

under registration number 234/2021 in 18/12/2021. 24 Attyah MA, Tsmail SM. Protective Effect of Ginger Extract Against Cisplatin-

Induced Hepatotoxicity and Cardiotoxicity in Rats. Iraqi ] Pharm Sci. 2017;21(1):27-
. 33. doi:10.31351/vol21iss1pp27-33
Authorship 95, AlKuraishy HM, Al-Hussaniy HA, AlGarech AL, Negm WA, El-Kadem AH,
SKA contributed to manuscript writjng} data ana]ysis , and Batiha GE, ¢t al. Combination of Panax ginseng C. A. Mey and Febuxostat Boasted
compliance with J ournal re qul rements. AFH pr ovided gul dance Cardioprotective Effects Against DoX()-rublcm-Induccd Acute Cardiotoxicity in Rats.
. . . . Front Pharmacol. 2022;13:905828. doi: 10.3389/fphar2022.905828.

and over51ght in the StUdY dESIgn and execution. 26.  Eggadi V, Chandra Korupozu S, Kumar Korupoju B, Bandaru Sheshagiri S,
Shiva Kumar R, Venkateshwar Rao J. Evaluation of Protective Effect of Different
Doses of Terminalia arjuna Bark Ethanolic Extract on Cisplatin Induced Oxidative
REFERENCES NcprhAI‘t?toxicity in Rats. Iraqi J Pharm Sci. 2017;23(2):89-98. doi:10.31351/

vol23iss2pp89-98
27.  Salim Mahmood A, Ammoo AM, Ali MH, Hameed TM, Al-Hussaniy HA,

1. Vermorken JB, Remenar E, van Herpen C, Gorlia T, Mesia R, Degardin M, ¢/ al. Aljumaili AA, ¢ al. Antiepileptic Effect of Neuroaid® on Strychnine-Induced
Cisplatin, Fluorouracil, and Docetaxel in Unresectable Head and Neck Cancer. N Convulsions in Mice. Pharmaceuticals. 2022;15(12):1468.

Engl ] Med. 2007;357(17):1695-1704. doi:10.1056/nejmoa071028 28.  Ghayyoomi M, Soltani N, Nematbakhsh M, Moslemi F Talebi A, Shirdavani S, e/

2. Li D, Zhang Y, Xie Y, Xiang J, Zhu Y, Yang J. Enhanced tumor suppression by al. The effect of an specific inducible NO synthase inhibitor; S-methylisothiourea
adenoviral PTEN gene therapy combined with cisplatin chemotherapy in small-cell hemisulfate on cisplatin-induced nephrotoxicity; gender-related differences. Adv
lung cancer. Cancer Gene Ther. 2013;20(4):251-259. doi:10.1038/¢gt.2013.14 Biomed Res. 2015;4(1):130. doi:10.4103/2277-9175.161223

3. Peres LA, da Cunha AD Jr: Acute nephrotoxicity of cisplatin: molecular mechanisms. 29.  Browning RJ, Reardon PJT, Parhizkar M, Pedley RB, ¢t al. Drug Delivery Strategies
J Bras Nefiol ‘orgao Of Soc Bras e Latino-Americana Nefrol. 2013;35(4):332-340. for Platinum-Based Chemotherapy. ACS Nano. 2017;11(9):8560-8578. doi:10.1021/
doi:10.5935/0101-2800.20130052 acsnano.7b04092

4. Oh GS, Kim HJ, Shen A, Lee SB, Khadka D, Pandit A, So HS. Cisplatin-induced 30.  Andrade-Oliveira V, Foresto-Neto O, Watanabe IKM, Zatz R, Céimara
kidney dysfunction and perspectives on improving treatment strategies. Electrolyte NOS. Inflammation in renal diseases: New and old players. Front Pharmacol.
Blood Press. 2014;12(2):55-65. doi:10.5049/EBP2014.12.2.55 2019;10(October):1-19. doi:10.3389/fphar.2019.01192

5. Yao X, Panichpisal K, Kurtzman N, Nugent K. Cisplatin nephrotoxicity: A review. 31.  Al-Hussaniy HA. The Effect of MicroRNA-409-3p for Treatment and Response to
Am J Med Sci. 2007;334(2):115-124. doi:10.1097/MAJ.0b013e31812dfele Tumor Proliferation of Lung Cancer Cell Lines (In Vitro). Asian Pac J Cancer Prev.

6. Aldossary SA. Review on pharmacology of cisplatin: Clinical use, toxicity and 2022;23(9):3151-6.
mechanism of resistance of cisplatin. Biomed Pharmacol J. 2019;12(1):7-15. 32.  Kelly KJ, Meehan SM, Colvin RB, Williams WW, Bonventre J V. Protection from
doi:10.13005/bpj/ 1608 toxicant-mediated renal injury in the rat with ant-CD54 antibody. Kidney Int.

7. Ungurianu A, Zanfirescu A, Nigulescu G, Margind D. Vitamin E beyond its antioxidant 1999;56(3):922-931. doi:10.1046/].1523-1755.1999.00629.x
label. Antioxidants. 2021;10(5):634. https://doi.org/10.3390/antiox 10050634 33.  Deng], Kohda Y, Chiao H, Wang Y, Hu X, Hewitt SM, ¢ a/. Interleukin-10 inhibits

8. Singh U, Devaraj S, Jialal I. VITAMIN E, OXIDATIVE STRESS, AND ischemic and cisplatin-induced acute renal injury. Kidney Int. 2001 Dec;60(6):2118-
INFLAMMATION. Annu Rev Nutr: 2005;25(1):151-174. doi:10.1146/annurev. 28. doi: 10.1046/j.1523-1755.2001.00043.x
nutr.24.012003.132446 34. Yousef MI, Hussien HM. Cisplatin-induced renal toxicity via tumor necrosis factor-a,

9. Sahoo DK, Roy A, Chainy GBN. Protective effects of vitamin E and curcumin on interleukin 6, tumor suppressor P53, DNA damage, xanthine oxidase, histological
I-thyroxine-induced rat testicular oxidative stress. Chem Biol Interact. 2008;176(2):121- changes, oxidative stress and nitric oxide in rats: Protective effect of ginseng. Food
128. dot:https://doi.org/10.1016/j.cbi.2008.07.009 Chem Toxicol. 2015;78:17-25. doi:https://doi.org/10.1016/j.£ct.2015.01.014

10.  Yehuda S, Rabinovitz S, Mostofsky DI. Essential fatty acids and the brain: From 35.  Chowdhury S, Sinha K, Banerjee S, Sil PC. Taurine protects cisplatin induced
infancy to aging: Neurobiol Aging 2005;26(1):98-102. doi:https://doi.org/10.1016/j. cardiotoxicity by modulating inflammatory and endoplasmic reticulum  stress
neurobiolaging2005.09.013 responses. BioFactors. 2016;42(6):647-664. doi:10.1002/biof. 1301

11. Den Ruijter HM, Berecki G, Opthof T, Verkerk AO, Zock PL, Coronel R. Pro- and 36.  Wang L, Oehlers SH, Espenschied ST, Rawls JE Tobin DM, Ko DC. CPAG:
antiarrhythmic properties of a diet rich in fish oil. Cardiovasc Res. 2007;73(2):316- Software for leveraging pleiotropy in GWAS to reveal similarity between human traits
325. doi:10.1016/j.cardiores.2006.06.014 links plasma fatty acids and intestinal inflammation. Genome Biol. 2015;16(1):1-18.

12, Wall R, Ross RP Fitzgerald GE Stanton C. Fatty acids from fish: The ant- doi:10.1186/513059-015-0722-1
inflammatory potential of long-chain omega-3 fatty acids. Nutr Rev. 2010;68(5):280- 37. Wiese DM, Horst SN, Brown CT, Allaman MM, Hodges ME, Slaughter JC, ¢ al.
289. doi:10.1111/;.1753-4887.2010.00287 x Serum fatty acids are correlated with inflammatory cytokines in ulcerative colitis.

13. Chilton FH, Lee TC, Willard SL, Ivester B Sergeant S, Register TC, Shively PLoS One. 2016;11(5):1-15. doi:10.1371/journal.pone.0156387
CA. Depression and altered serum lipids in cynomolgus monkeys consuming a 38.  Abd Ali AR, Ismail SH. The protective effect of honey against amikacin-induced
Western diet. Physiol Behav. 2011;104(2):222-227. doi:https://doi.org/10.1016/j. nephrotoxicity in rats. Iraqi ] Pharm Sci. 2012;21(2):85-93.
physbeh.2011.01.013 39.  Alduboni NM, Al-Shawi NN. Possible protective effects of two different doses of

14.  Lee JH. Polyunsaturated fatty acids in children. Pediatr Gastroenterol Hepatol Nutr: cyanocobalamin against methotrexate nephrotoxicity in rats. Iraqi J Pharm Sci.
2013;16(3):153-161. doi:10.5223/pghn.2013.16.3.153 2022;31(2):212-7.

15. Nemeth M, Millesi E, Wagner KH, Wallner B. Effects of diets high in unsaturated 40.  Shaaban SM, Gaber Z, Semary S, Dewidar AM. Impact of Vitamin B12 on
Fatty acids on socially induced stress responses in Guinea pigs. PLoS One. outcome of Early Stage Luminal A and B Breast Cancer, single center experience.
2014;9(12):¢116292. doi:10.1371/journal.pone.0116292 Med Pharm J. 2023;2(1):17-27.

16.  Perse M, Veceri¢-Haler Z. Cisplatin-induced rodent model of kidney 41.  Taima RK. Idiopathic Recurrent Pregnancy Loss related with GPla gene in Iraqi
injury:  Characteristics and  challenges. Biomed Res Int. 2018;2018. patient women. Med Pharm J. 2023;2(1):65-74.
doi:10.1155/2018/1462802 42, Alhussaniy H, AL-Biati HA. The role Of Leptin Hormone, Neuropeptide Y,

17. Crona DJ, Faso A, Nishijima TE McGraw KA, Galsky MD, Milowsky MI. A Ghrelin and Leptin/Ghrelin ratio in Obesogenesis. Med Pharm J. 2022;1(2):12-23.
Systematic Review of Strategies to Prevent Cisplatin-Induced Nephrotoxicity: doi: 10.55940/medphar20229
Oncologist. 2017;22(5):609-619. doi:10.1634/ theoncologist. 2016-0319 43.  Mohammed HS, Ahmida MH, Madi MF, Abdel-Gayoum AA. Ameliorative Effects

18. Naz M, Saleem U, Ahmad B. In Vivo Antioxidant Activity of Phyllanthus Emblicus
against Cisplatin Induced Oxidative Stress in Mice. J Appl Pharm. 2016;8(1).
doi:10.21065/19204159.8.1.1

19.  Nasiruddin Rana M, Karim N, Changlek S, Atiar Rahman M, Tangpong J, Hajjar
D, et al. Thunbergia laurifolia leaf extract partially recovers lead-induced renotoxicity
through modulating the cell signaling pathways. Saudi J Biol Sci. 2020;27(12):3700-
3710. doi:10.1016/].5bs.2020.08.016

of the Aqueous Extract of Allium porrum (Wild Leek) against Cisplatin-Induced
Nephrotoxicity in Rabbits. Iraqi ] Pharm Sci. 2021;30(2):177-84.

JOURNAL of MEDICINE and LIFE. VOL: 16 ISSUE: 12 DECEMBER 2023 1759

Licensed under CC BY 4.0



