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Abstract:

Background: Nephrotoxicity is the adverse effect of substances on renal function. one of these substances
is cisplatin. cisplatin (CP) treatment has long been linked to Nephrotoxicity due to oxidative stress
mechanisms. Triple omega 3-6-9 is a combination of unsaturated fatty acids (UFAs)With omega-3 (n-3)
and omega-6 (n-6) being polyunsaturated fatty acids (PUFASs) and omega-9 (n-9) being a monounsaturated
fatty acid (MUFA).

Aim: the reason for this study was to discover if omega-3,6,9 fatty acids could protect the kidney from the

effects of cisplatin.

Methods: Thirty-five albino male mice were allocated to one of five groups. group 1 received liquid
paraffin, group 2 received cisplatin (10 mg/kg) by single intraperitoneal injection, group 3 received omega-
3,6,9 (50 mg/kg), group 4 received omega-369 (100 mg/kg) mice of group 5 received vit E(100 mg/kg) The
mice were treated with Omega 3,6,9, vit E, and liquid paraffin once daily by oral gavage for 7 days. in day

8 mice in group 3,4and 5 received single intraperitoneal injection of cisplatin .

Results: Group 2 had significantly lower levels of glutathione peroxidase and superoxide dismutase than
groupl, significantly greater levels of malondialdehyde, serum urea nitrogen and serum creatinine (p<0.05)

, glutathione peroxidase and superoxide dismutase level significant increase in group3,4 and 5. whereas
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malondialdehyde, serum urea nitrogen an creatinine levels were significantly decrease in groups 3, 4, and 5

when compared with group 2 (p<0.05).

Conclusion: Omega-3,6,9 fatty acids exhibit anti oxidative effects so reduce the risk of cisplatin-induced

kidney injury.

Keywords: Cisplatin, nephrotoxicity, omega 3,6,9, oxidative stress.
Introduction:

The body's major organ for achieving and carrying out a number of vital activities, such as detoxification,
extracellular fluid management, equilibrium, and the expulsion of toxic metabolic waste, is the kidney(1).
Nephrotoxicity is characterized as a sharp reduction in kidney function brought on by toxic chemicals and
medications. Crystal nephropathy, thrombotic microangiopathy, glomerular injury, inflammation, and renal
tubular toxicity are just a few of the mechanisms that cause nephrotoxicity. (2). Drugs like cisplatin, which
cause oxidative stress and tubular mitochondrial damage, are examples of toxic agents and drugs that can
impair the tubular transport system. The development of cisplatin-induced nephrotoxicity is hypothesized
to be influenced by a variety of routes. Cellular absorption and accumulation, oxidative stress (3),
inflammation (4), vascular injury (5), and necrotic and apoptotic pathways of renal tubular cells are among
the molecular mechanisms covered(6) Major routes of Cisplatin-induced nephrotoxicity include the
production of reactive oxygen species ( ROS), buildup of lipid peroxidation products in the kidneys which
disturbed antioxidative systems lead to cell damage(5)and reduction of anti-oxidant enzymes such as
Superoxide dismutase (SOD-1), glutathione (GSH), catalase (CAT), and glutathione peroxidase (GPX-1)

().

The body needs dietary lipids since they are a vital part of all biological systems. All lipids can be produced
by humans, with the exception of long-chain fatty acids from the Omega 3, Omega 6, and Omega 9 groups.
The two primary long-chain polyunsaturated fatty acids of omega 3 are docosahexaenoic acid (DHA) and
eicosapentaenoic acid (EPA)(8). Omega6 contains polyunsaturated fatty acids, while the majority of
Omega9 is monounsaturated(9). Since mammalian cells are unable to produce alpha-linolenic acid or
linoleic acid, which are both members of the Omega-3 and Omega-6 families, respectively, they must be
obtained in appropriate amounts from food(10). Oleic acid (OA), a non-essential FA that is a member of
the Omega-9 family, can be produced by the body when it has an appropriate supply of Omega-3 and
Omega-6(11). In relation to monounsaturated fatty acid omega-9 fatty acids, oleic acids are among them.

high percent of olives oil composed of these fatty acid. In addition, oleic acid exerts an impact on the
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biochemical and functional attributes of cellular membranes in numerous tissues. This fatty acid is also

among the most abundant neuromembrane phospholipids(12).

Omega3 supplementation may increase or decrease the production of pro- and/or anti-inflammatory cell
signaling molecules, which have been identified as anti-inflammatory compounds. Numerous studies have
supported the positive effects of dietary Omega-3 PUFAs on immune function, lipid peroxidation, and
antioxidative properties. It has been demonstrated that omega-3 PUFAs have anti-inflammatory
properties(13). this study's objective was to discover if omega-369 fatty acids could protect the kidney of

male mice from the effects of cisplatin.

Materials and Methods
Animals

Thirty five albino male mice were used in this studies these mice were placed in animal house of the college
of pharmacy at Baghdad University, these mice weighing in an average 25-30 grams. Kept under standard
temperature, humidity, and light-dark cycles, The animals were provided with consistent access to pellet
food and an unrestricted supply of water from the faucet.

Chemicals and Drugs

Omega-3,6,9 was purchased from Source (Adrien gagnon,canada), liquid paraffin from (Riedel-
de Haan GmbH,Germany),normal saline 0.9% was purchased from (Pioneer,lraq). Cisplatin (1
mg/mL, 50 mL vial) was purchased from (Accord, United Kingdom). SOD,GPX,MDA ELISA
kits were bought from( My Biosource ,USA) .

Preparation of omega-369 stock solution

Two stock solutions of omega-369 were prepared by dissolving 1ml of omega-369 in 39ml of liquid
paraffin and 1ml of omega 369 dissolve in 79 ml of liquid paraffin then the solutions were mixed by vortex
mixer to obtain a final concentration respectively according to omega-369 doses for mice(100mg/kg)
and(50mg/kg).

Pilot study

This study was achieved because there was no previous dose used in other studies. It has been used

three groups of mice each group with 4 mice, first group receive omega 369 at dose 50 mg/kg orally for 7
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consecutive days, second group receive omega 369 at dose 100 mg/kg orally for 7 consecutive days and
third group receive omega 369 at dose 200 mg/kg orally for 7 consecutive days. The mice in group three
dead before the 7 days finished, so the dose of third group have been canceled.

Experimental Design

Five groups of Thirty-five mice were created at random, each of seven mice, as follows:
Group | (control group): mice were administered 0.5mlof liquid paraffin orally for7 consecutive days.

Groupll. (Model group): mice were administered0.5mlof liquid paraffin orally for7 consecutive days; then

on day 8 cisplatin at dose (10mg/kg) was administered intraperitoneally (14).

Group Il (omega369+Cisplatin): mice were administered with omega-369(50mg/kg) orally for 7

consecutive days then on day 8 cisplatin at dose (10mg/kg) was administered intraperitoneally.

Group 1V (omeg369+Cisplatin): mice were administered with omega-369(100mg/kg) orally for 7

consecutive days then on day 8 cisplatin at dose (10mg/kg) was administered intraperitoneally.

Group V(vitamin E+ cisplatin):mice were administered with alpha tocopherol-(100mg/kg)orally for

7consecutive days then on day 8 cisplatin at dose (10mg/kg) was administered intraperitoneally (15).

On day nine, blood samples were collected under diethyl ether anesthesia. After blood
collection, all mice were euthanized by cervical dislocation, and kidney tissues were separated
for analysis.

Preparation of Tissue Homogenate Sample

right kidneys were removed, washed in cold normal saline, then weighed using an electrical
homogenizer.before being placed in a plain tube with 2.7 ml of PBS. The homogenate was then
centrifuged with a cold centrifuge for 20 minutes at 14000 rpm, and the fluid was collected and
frozen for later use to quantitatively measure SOD, GPX and MDA.

statistical analysis

The average standard deviation (D) values are presented in the study, to carry out the statistical
analysis, the 25th edition of the Statistical Package for Social Sciences (SPSS) was utilized in
evaluating group differences ,Statistical significance was established at a P value of 0.05 using
an independent T-test
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RESULTS
omega 369 administrations impact onGPX-1

as shown in Figure (1) there was a significant reduction in renal GPX-1 of Cisplatin treated mice
(group I1) as compared to that of the control (group I) p <0.05 .but there was a significant increase
of renal GPX-1 levels of omega-369(100mg/kg) + Cisplatin (grouplV) and alpha tocopherol at
dose (100 mg/kg) compared to the Cisplatin treated mice (group 1) p<0.05 ,the renal GPX-1
levels of omega-369(50mg/kg)+Cisplatin (group 111) showed no significant different as compared
with mice that were given cisplatin (group 11)(p>0.05) .-in contrast renal GPX-1 mean values of

group 111 showed a significant difference from that of (group 1V) (p< 0.05).

omega 369 administrations impact on SOD-1

as shown in Figure (2) there was a significant reduction in renal SOD-1 of Cisplatin treated
mice (group II) as compared to that of the control (group I) p <0.05. however, there was a
significant rise. of renal SOD-1 levels of omega-369(100mg/kg) + Cisplatin (group 1V),
omega-369(50mg/kg) + Cisplatin (grouplll) and alpha tocopherol at dose (100 mg/kg)
compared to mice that were given cisplatin (group Il) p<0.05, Group Il renal SOD-1 also
showed significant different when compared to renal SOD-1 of (group 1V) (p<0.05).

omega 369 administrations impact on MDA:

the Figure (3) showed that a significant increase in renal MDA of mice that were given
cisplatin (groupll) in comparison to (group 1) MDA levels, but there was significant decrease of
renal MDA for mice treated with omega 369 at dose(50mg/kg) (grouplll), omega 369 at dose
(100 mg/kg) (group 1V) and alphatocopherol at dose (100mg/kg)(group V) as compared with
cisplatin group. Group Il renal MDA also showed significant different when compared to renal

MDA of (group V) (p<0.05).

omega 369 administrations impact on kidney function

the Figure (4,5) showed that a significant increase in serum urea nitrogen and serum creatinine
of mice that were given cisplatin (groupll) in comparison to(group I) SUN and sCR levels, but
there was significant decrease of sUN and sCR for mice treated with omega 369 at
dose(50mg/kg) (grouplll), omega 369 at dose (100 mg/kg) (group V) and alphatocopherol at
dose (100mg/kg)(group V) as compared with cisplatin group
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Figurel: Effects of omega-369 on renal GPX-1 levels

- * is used to indicate significant difference compared to liquid paraffin control group.
- # is used to indicate significant difference compared to Cisplatin group.
- ais used to indicate significant difference when comparing combination groups Il and IV ; P <0.05 n=7
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Figure2: Effects of omega-369 on renal SOD levels.
- * is used to indicate significant difference compared to liquid paraffin control group.

284



Wasit Journal for Pure Sciences Vol. (2) No. (3)

- # is used to indicate significant difference compared to Cisplatin group.
- a is used to indicate significant difference when comparing combination groups Ill and IV ; P <0.05 n=7
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figure3: Effects of omega-369 on renal malondialdehyde (MDA) levels

- * is used to indicate significant difference compared to liquid paraffin control group.
- # is used to indicate a significant difference from the Cisplatin group.
- a is used to indicate significant difference when comparing combination groups lll and IV ; P <0.05 n=7
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figure4: Effects of omega-369 on serum urea nitrogen(sUN)serum levels
-*significant difference compared to liquid paraffin control group.
- # denotes significant difference compared to Cisplatin group; P <0.05.n=7
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Figure5: Effects of omega-369 on serum Cr levels.

-*significant difference compared to liquid paraffin control group.
- # denotes significant difference compared to Cisplatin group
- a denotes significant difference when comparing combination groups Il and 1V; P <0.05.n=7

DISCUSSION

The main dose-limiting aspect of cisplatin therapy that hinders its clinical application in cancer
chemotherapy is reported as cisplatin-induced nephrotoxicity(16). Among other pathways, oxidative
stress and inflammation are linked to the development of nephrotoxicity brought on by cisplatin(17).
As shown in Figure 1, the current study found that (GP-X) significantly decreased in Group
2"positive control™ group compared to Group 1 "negative control™ group. This result is in line with
a prior study that suggested that the injection of Cisplatin lowered the activities of antioxidants such
GPX-1(18), Hydrogen peroxide is controlled and eliminated by the crucial antioxidant enzyme GP-
X through the conversion of hydrogen peroxide to water. As a result, it prevents the Fenton reaction,
a mechanism in which hydrogen peroxide interacts with iron to make the very flammable and
dangerous hydroxyl radical(19). The renal GP-X in Group 2 "positive control” in this study
significantly decreased as a result of the oxidative stress caused by cisplatin. Free radical production
has increased, which was the cause of this. Additionally, according to the results of the current study,
Group 2 "positive control” mice's renal SOD levels considerably dropped as compared to Group 1
"negative control” mice. In Figure 2, This result is in line with a prior study that suggested lower
antioxidant activity, such as SOD, after Cisplatin treatment(18), While administering mice with
286



Wasit Journal for Pure Sciences Vol. (2) No. (3)

Omega'369 (50 mg/kg), Omega'369 (100 mg/kg), and VIT E (100 mg/kg) through oral gavage for
seven days prior to intraperitoneal single injection (IP) of cisplatin (10 mg/kg) on day eight of the
test resulted in a significantly higher level of renal SOD compared to Group2 “positive control”,
This result is in line with past research on the antioxidant advantages of MUFASs, which
demonstrated that diets high in oleic acid were less susceptible to oxidative damage and indicated
an increase in antioxidant enzyme levels(20). Figure 3 shows that in this study's animals Group 2
"positive control” mice had considerably higher kidney MDA levels than Group 1 "negative control”
mice. This outcome is in line with earlier research that found higher MDA levels following Cisplatin
treatment(21). This is explained by an increase in oxidative stress attributable to mitochondrial
malfunction following Cisplatin treatment, excessive ROS generation causes renal buildup of lipid
peroxidation products, and an elevated MDA level(22). Lipid peroxidation is the reaction of free
radicals with lipids that have carbon-carbon double bonds. When plasma phospholipid and hydroxyl
radicals mix, the outcome of this process is MDA(23). For seven days, mice were given oral gavage
treatments of Omega'369 (50 mg/kg), Omega'369 (100 mg/kg), and vitamin E (100 mg/kg) before
receiving an intraperitoneal single injection (IP) of 10 mg/kg. cisplatin significantly reduced kidney
MDA levels on day eight of the test when compared to Group 2's "positive control” . This outcome
is consistent with a previous study that discovered that orally administered oleic acid, a
monounsaturated fatty acid, prevented lipid peroxidation(24). Cisplatin induced nephrotoxicity is
characterized by impaired renal function leading to increased levels of SUN and sCr(25), which was
evident in the present study by significant elevation in the mean values of SUN and sCr levels of
Cisplatin group (group Il) compared to the control (p<0.05) as shown Figures (4,5). These findings
are consistent with earlier research that indicated elevated levels of these markers caused by
Cisplatin-induced direct nephrotoxicity(22). Recent research has shown that this is partly due to the
stimulation of iNOS production (26).The production of ROS and inflammatory responses in
Cisplatin-induced nephrotoxicity may be responsible for the deterioration of kidney function(21). In
the current study, mice with omega-369(50mg/kg)+ cisplatin(group I11) ,and omega (100 mg/kg) +
cisplatin (group IV) had significantly lower levels of sSUN ,sCr and UA. thus enhancing renal
function. No prior research has been done on the effects of omega 369 on kidney function.
Unfortunately, prior research have documented a decrease in sUN and sCr after omega3
treatment(27).
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in this study vit E ( 100mg/kg ) improve renal function by decrease the sCr, sSUN and s UA .These
findings are consistent with earlier research that indicated decrease levels of these markers by vit
E(28).

CONCLUSION:

The findings of this investigation imply that Omega 369 has an antioxidative effect because it
significantly increased (GP-X) and (SOD) levels in mouse kidney tissue homogenate while

also significantly reducing (MDA\) levels in the same tissue homogenate.

288



Wasit Journal for Pure Sciences Vol. (2) No. (3)

References:

10.

Levey AS. Assessing Kidney Function — Measured and Estimated Glomerular Filtration
Rate. 2006;2473-83.

AL-KURAISHY HM, AL-GAREEB Al, HUSSIEN NR. Betterment of Diclofenac-
Induced Nephrotoxicity By Pentoxifylline Through Modulation of Inflammatory
Biomarkers. Asian J Pharm Clin Res. 2019;12(3):433-7.

Soni H, Kaminski D, Gangaraju R, Adebiyi A. Cisplatin-induced oxidative stress
stimulates renal fas ligand shedding. Ren Fail [Internet]. 2018;40(1):314-22. Available
from: https://doi.org/10.1080/0886022X.2018.1456938

Liu P, Li X, Lv W, Xu Z. Inhibition of CXCL1-CXCR2 axis ameliorates cisplatin-induced
acute kidney injury by mediating inflammatory response. Biomed Pharmacother
[Internet]. 2020;122:109693. Available from:
https://www.sciencedirect.com/science/article/pii/S0753332219353156

Ozkok A, Edelstein CL. Pathophysiology of cisplatin-induced acute kidney injury.
Biomed Res Int. 2014;2014.

Ni J, Hou X, Wang X, Shi Y, Xu L, Zheng X, et al. 3-deazaneplanocin A protects against
cisplatin-induced renal tubular cell apoptosis and acute kidney injury by restoration of E-
cadherin expression. Cell Death Dis [Internet]. 2019;10(5). Available from:
http://dx.doi.org/10.1038/s41419-019-1589-y

Almaghrabi OA. Molecular and biochemical investigations on the effect of quercetin on
oxidative stress induced by cisplatin in rat kidney. Saudi J Biol Sci [Internet].
2015;22(2):227-31. Available from:
https://www.sciencedirect.com/science/article/pii/S1319562X14001946

Aljuboury R, Shawi NN. Anti-Obesity Effect of Simvastatin and/or Omega-3 on Obese
Male Wistar Rats. Iragi J Pharm Sci. 2022;31(2):101-12.

Alexander JW. Immunonutrition: the role of -3 fatty acids. Nutrition [Internet].
1998;14(7):627-33. Available from:
https://www.sciencedirect.com/science/article/pii/S0899900798000045

Alhusseiny SM, El-Beshbishi SN. Omega polyunsaturated fatty acids and parasitic
infections: An overview. Acta Trop [Internet]. 2020;207:105466. Available from:
https://www.sciencedirect.com/science/article/pii/S0001706X19314342

289



Wasit Journal for Pure Sciences Vol. (2) No. (3)

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Elbossaty WF. Clinical Influence of Triple Omega Fatty Acids (Omega-3, 6, 9). Biomed J
Sci Tech Res. 2018;6(3):5332-4.

Nemeth M, Millesi E, Wagner KH, Wallner B. Effects of diets high in unsaturated Fatty
acids on socially induced stress responses in Guinea pigs. PL0oS One. 2014;9(12):e116292.

Abdulwahid MT, Zahid AH, Kadhum MJ. Effect of vitamin E and cod liver oil
supplement with bivalent oil based vaccine of newcastle disease and infectious bronchitis
disease on immune response of the broilers. Iraqi J Agric Sci. 2016;47(3):892-9.

Naz M, Saleem DU, Ahmad B. In Vivo Antioxidant Activity of Phyllanthus Emblicus
against Cisplatin Induced Oxidative Stress in Mice. J Appl Pharm. 2016 Nov 1;8.

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 [Internet]. 2020;27(12):3700-10.
Available from: https://doi.org/10.1016/j.sjbs.2020.08.016

Hoek J, Bloemendal KM, van der Velden LAA, van Diessen JNA, van Werkhoven E,
Klop WMC, et al. Nephrotoxicity as a dose-limiting factor in a high-dose cisplatin-based
chemoradiotherapy regimen for head and neck carcinomas. Cancers (Basel). 2016;8(2):1-
9.

Gao H, Zhang S, Hu T, Qu X, Zhai J, Zhang Y, et al. Omeprazole protects against
cisplatin-induced nephrotoxicity by alleviating oxidative stress, inflammation, and
transporter-mediated cisplatin accumulation in rats and HK-2 cells. Chem Biol Interact
[Internet]. 2019;297:130-40. Available from:
https://www.sciencedirect.com/science/article/pii/S0009279718307701

Song J, Liu D, Feng L, Zhang Z, Jia X, Xiao W. Protective effect of standardized extract
of Ginkgo biloba against cisplatin-induced nephrotoxicity. Evidence-based Complement
Altern Med. 2013;2013.

Lubos E, Loscalzo J, Handy DE. Glutathione peroxidase-1 in health and disease: From
molecular mechanisms to therapeutic opportunities. Antioxidants Redox Signal.
2011;15(7):1957-97.

Sola R, La Ville AE, Richard JL, Motta C, Bargall6 MT, Girona J, et al. Oleic Acid Rich
Diet Protects Against the Oxidative Modification of High Density Lipoprotein. Free Radic
Biol Med [Internet]. 1997;22(6):1037-45. Available from:
https://www.sciencedirect.com/science/article/pii/S089158499600490X

Alhoshani AR, Hafez MM, Husain S, Al-Sheikh AM, Alotaibi MR, Al Rejaie SS, et al.

290



Wasit Journal for Pure Sciences Vol. (2) No. (3)

22.

23.

24,

25.

26.

27.

28.

Protective effect of rutin supplementation against cisplatin-induced Nephrotoxicity in rats.
BMC Nephrol. 2017;18(1):1-10.

Mi X jie, Hou J gang, Wang Z, Han Y, Ren S, Hu J nan, et al. The protective effects of
maltol on cisplatin-induced nephrotoxicity through the AMPK-mediated PI3K/Akt and
p53 signaling pathways. Sci Rep [Internet]. 2018;8(1):1-12. Available from:
http://dx.doi.org/10.1038/s41598-018-34156-6

Ayala A, Mufioz MF, Arglelles S. Lipid peroxidation: production, metabolism and
signaling mechanisms of malondialdehyde and 4-hydroxy-2-nonenal. O medicine and
cellular longevity. 2014;2014. Lipid peroxidation: Production, metabolism, and signaling
mechanisms of malondialdehyde and 4-hydroxy-2-nonenal. Oxid Med Cell Longev.
2014;2014.

Mountassif D, Kabine M, Mounchid K, Mounaji K, Latruffe N, Said MH, et al.
Biochemical and histological alterations of cellular metabolism from jerboa ( Jaculus
orientalis ) by 2, 4-dichlorophenoxyacetic acid : Effects on D-3-hydroxybutyrate
dehydrogenase To cite this version : HAL Id : hal-00376293 Biochemical and
Histological. 2009;

Farooqui Z, Ahmed F, Rizwan S, Shahid F, Khan AA, Khan F. Protective effect of
Nigella sativa oil on cisplatin induced nephrotoxicity and oxidative damage in rat kidney.
Biomed Pharmacother [Internet]. 2017;85:7-15. Available from:
https://www.sciencedirect.com/science/article/pii/S0753332216316651

Soltani N, Talebi A, Ghayyoomi M, Moslemi F, Nematbakhsh M, Razmjoo F, et al. The
effect of an specific inducible NO synthase inhibitor, S-methylisothiourea hemisulfate on
cisplatin-induced nephrotoxicity; gender-related differences. Adv Biomed Res.
2015;4(1):130.

Ashtiyani SC, Najafi H, Kabirinia K, Vahedi E, Jamebozorky L. Oral omega-3 fatty acid
for reduction of kidney dysfunction induced by reperfusion injury in rats. Iran J Kidney
Dis. 2012;6(4):275-83.

Ghannam MM. The protective roles of vitamin E and a-lipoic acid against nephrotoxicity,
lipid peroxidation, and inflammatory damage induced by gold nanoparticles. Int J
Nanomedicine. 2020;15:729-34.

Avrticle submitted 2 Jun 2023. Accepted at 7 July 2023. Published at 30 September 2023.

291



