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INTRODUCTION 
Vegetable oils are oils obtained by extraction 
from a category of crops, such as seeds, cereals, 
nuts, and fruits (Ghouila et al., 2019). These oils 
are considered part of our feeding habits, adding 
flavor, texture, and aroma to our foods (Wilson 
et al., 2017). A considerable number of methods 
for the production and consumption of vegetable 
oils exist across the world, across history 
(Gandini et al., 2016). This situation has led to 
various reports from food scientists and 
nutritionists regarding the health risks 

associated with the consumption of these oils 
(Zhou et al., 2020).   
Frying is a food preparation technique, and 
deep-frying is a popular method in various parts 
of the world, including Nigeria (Oke et al., 
2018). Factors such as temperature, immersion 
duration, heating process, and the quality of the 
cooking container are reported to cause physical 
and chemical changes in cooked food and oil (Liu 
et al., 2023). The processes leading to chemical 
changes in oils include hydrolysis, oxidation, and 
reduction, resulting in the production of toxic 
compounds such as lipid oxidation products, 
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Abstract 
The consumption of foods processed with thermally abused oil has increased significantly 
in developing countries due to harsh economic realities. Thermally abused oils are known 
to contain a variety of toxic compounds that may be deleterious when consumed. This study 
evaluates the nephroprotective and hepatoprotective effects of Curcuma longa and Punica 
granatum on forty (40) female Wistar rats fed thermally abused oil. The rats were divided 
into eight groups, with each group receiving either standard rat chow or standard rat chow 
prepared with thermally abused oil. Additionally, four groups were subjected to treatment 
with Curcuma longa and/or Punica granatum supplements over a period of twelve weeks. 
Standard chemical methods were used to determine kidney and liver function biomarkers. 
The rats fed with thermally abused oil supplemented diets shows significantly (p<0.05) 
higher Na+ (158.00±0.58 mmol/L), Cl- (113.00±2.08 mmol/L), HCO3

- (22.67±0.33 mmol/L), 
creatinine (30.00±0.58 µmol/L) and urea (1.03±0.03 mmol/L) compared with the groups that 
received standard rat chow and treatments. Only K+ (4.47±0.19 mmol/L) shows a 
significantly (p<0.05) lower concentration in the group fed thermally abused oil-
supplemented diet compared to the normal control and treatment groups. The liver indices 
results showed significantly (p<0.05) lower serum total protein (33±0.33 g/L), albumin 
(11±0.67 g/L) and conjugated bilirubin (0.12±0.01 mg/dL) but significantly (p<0.05) higher 
serum globulins (21.33±0.88 g/L), AST (33±0.58 µ/L), ALP (449±0.58 µ/L), ALT (24.67±0.33 
µ/L) and total bilirubin (1.90±0.06 mg/dL) in groups fed thermally abused oil based diet 
compared to the normal control and treatment groups. Additionally, the groups 
supplemented with Curcuma longa and/or Punica granatum exhibited improved conditions 
compared to those fed diets supplemented with thermally abused oil. In summary, the study 
demonstrates the potential nephroprotective and hepatoprotective effects of turmeric and 
pomegranate in Wistar rats fed thermally abused oil. The results suggest that both turmeric 
and pomegranate may help mitigate the adverse effects of consuming reused oil on kidney 
and liver function. Consequently, this study recommends that consuming thermally abused 
oil in the diet should be avoided, as it poses a potential health risk. Moreover, it is 
recommended that diets containing thermally abused oil should be supplemented with 
Curcuma longa and/or Punica granatum to protect the liver and kidneys from damage 
induced by such oils.  
Keywords: Biomarkers, Curcuma longa, Punica granatum, thermally abused oil, liver and 
kidney function tests. 
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volatile substances, undesired monomers, 
polymers, and free radicals (Mehta, 2015; 
Schaich et al., 2020).  
When consumed in food, these toxic compounds 
are absorbed by the gastrointestinal system and 
later enter the systemic circulation (Grootveld 
et al., 2020). Polycyclic aromatic hydrocarbons 
(PAHs) from repeatedly heated oil have been 
linked to oxidative stress through the 
enhancement of reactive oxygen species (ROS) 
generation and lipid peroxidation, leading to the 
formation of preneoplastic lesions in the rat liver 
and kidney (Priyadarshanee et al., 2022; 
Venkata, 2024). It has been reported that 
reactive oxygen species trigger protein 
degeneration, lipid peroxidation, and DNA 
damage, which leads to cell injury and tissue 
damage (Ghosh et al., 2018). The liver, being 
the primary organ responsible for detoxification 
and metabolism, is particularly susceptible to 
damage from toxic compounds (Alamri, 2018). 
Prolonged exposure to thermally abused oil can 
lead to liver damage, including inflammation, 
fibrosis, and cirrhosis (Ambreen et al., 2020). 
Similarly, the kidneys play a critical role in 
maintaining electrolyte balance and waste 
excretion; thus, they are also vulnerable to 
damage from toxic compounds (Imenez Silva and 
Mohebbi, 2022). Kidney damage can lead to 
chronic kidney disease, characterized by 
progressive loss of kidney function and 
ultimately kidney failure (Romagnani et al., 
2017).          
Medicinal plants have been a source of natural 
remedies used for centuries to treat a wide 
range of health issues and diseases (Manisha et 
al., 2025). They offer a natural alternative to 
synthetic medication with fewer side effects 
compared to conventional medications (Mensah 
et al., 2019). Natural products such as Curcuma 
longa and Punica granatum have been 
traditionally used to protect against oxidative 
stress and inflammation (Memarzia et al., 2021; 
Moradnia et al., 2024). These plants, with their 
rich phytochemical profiles, have been 
extensively researched for their protective 
effects against various diseases (Maphetu et al., 
2022; Fuloria et al., 2022). Curcumin, a 
bioactive compound in turmeric, and 
punicalagins, found in pomegranate, have 
demonstrated potent antioxidant and anti-
inflammatory activities. This study therefore 
aims to investigate the hepatoprotective and 
nephroprotective effects of turmeric and 
pomegranate supplements in Wistar rats fed 
thermally abused oil. By examining the 
biochemical and histopathological changes in 
the liver and kidney of rats treated with 
turmeric and pomegranate supplements, this 
study aims to provide insights into the potential 
benefits of these natural products in protecting 

against liver and kidney damage caused by 
thermally abused oils.  
While other research studies use the extracts of 
Curcuma longa and Punica granatum to access 
the  hepatoprotective and nephroprotective 
activities of these plants, this study use the 
whole plant powders of turmeric and 
pomegranate supplements to investigate the  
hepato and nephroprotective effects in single 
and combined doses in Wistar rats fed thermally 
abused oil, exploring their potentials as dietary 
interventions for mitigating oil-induced 
metabolic disorders. 
 
MATERIALS AND METHODS 
Ethical Approval 
The study was conducted in accordance with the 
guidelines and regulation set forth by the FUOYE 
Faculty of Science Research Ethics Committee at 
Federal University Oye-Ekiti with protocol 
number FUOYEFSC 201122-REC2025/028. 
Animals were housed in a controlled 
environment with access to food and water ad 
libitum, and all efforts were made to minimize 
suffering and distress.  
Experimental Animals  
Forty (40) female Wistar rats were obtained 
from the Animal House, Biochemistry 
Department, Federal University Dutsin-Ma, and 
were acclimatized under controlled light/dark 
conditions. They were fed starter feed and 
water ad libitum for a period of two weeks. 
Plant Sample Collection, Identification and 
Preparation 
Rhizomes of Curcuma longa were purchased 
from a local market in Dutsin-Ma and identified 
by a botanist in the Department of Plant Science 
and Biotechnology, Federal University Dutsin-
Ma. The rhizomes were washed, dried under a 
shed, and ground into powder, and kept for diet 
formulation. The powder of Punica granatum 
was purchased from Al-Hilal Islamic Chemist, 
Katsina.  
Preparation of Thermally Abused Oil 
A fresh vegetable oil was chosen and then 
heated to 180°C in a thermostatically controlled 
deep fryer for 2 hours to simulate frying 
conditions. It was then allowed to cool to room 
temperature for 1 hour. This heating cycle (at 
180°C for 2 hours) and cooling cycle were 
repeated six times to induce thermal 
degradation. After the final heating cycle, the 
oil was cooled to room temperature (Fweja, 
2019). The thermally abused oil was collected 
and stored in sterile, clean containers for use in 
the formulation of the rats’ diet.  
Feed Composition 
Standard rodent diet was prepared by 
appropriately mixing corn starch, SBM, 
cellulose, salt, vitamin mix, and mineral mix 
(Idoko et al., 2022). 
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Table 1: Detailed components used in feed formulation for a 100 g diet  

Feed ingredients (g)  Control Diet (g) Reused Oil Diets (g) 

Corn Starch 55.45 55.45 
SBM 32 32 
Cellulose  4.5 4.5 
Bone Meal 1.25 1.25 
Salt Mix 0.3 0.3 
Pre-Mix 0.25 0.25 
Methionine 0.25 0.25 
Palm oil 60 - 
Thermally abused Oil - 60 

 
Supplemented Diet Formulation 
The supplemented diets were formulated by 
mixing 97 g of the control diet with 3 g of 
pomegranate and/or turmeric. Another 
supplemented diet was created by combining 97 
g of a thermally abused oil-based diet with 3 g 
of pomegranate and/or turmeric. Mixed 
supplementations were achieved by blending 1.5 
g each of turmeric and pomegranate with 97 g of 
the standard diet or the thermally abused oil-
based diet.   
 
Experimental design 
Forty (40) female Wistar rats, weighing between 
60 and 110 g, were used in this experiment. The 
rats were weighed and grouped randomly into 
eight (8) groups of 5 rats each as follows;   
Group 1 were maintained on standard rat diet 
(control) 
Group 2 were maintained on thermally abused 
oil based diet (positive control) 
Group 3 were maintained on 3 % Curcuma longa 
supplemented diet.  
Group 4 were maintained on 3 % Punica 
granatum supplemented diet.  
Group 5 were maintained on 3 % mixed Curcuma 
longa and Punica granatum supplemented diet.  
Group 6 were maintained on 3 % Curcuma longa 
and thermally abused oil supplemented diet.   
Group 7 were maintained on 3 % Punica 
granatum and thermally abused oil 
supplemented diet.  
Group 8 were maintained on 3 % mixed Curcuma 
longa, Punica granatum and thermally abused oil 
supplemented diet.  
The rats were kept on their respective diets and 
water ad lubitum for a period of twelve (12) 
weeks.  
 
Sacrifice, Sample Collection and Sample 
Preparation 
At the end of twelve weeks, the animals were 
anesthetized using chloroform, sacrificed by 
cutting the jugular vein until complete bleeding, 
the blood samples were collected in plain tubes 
and centrifuged at 1500 rpm for 15 minutes to 
obtain the serum. The serum was stored at -20 

oC until analysis (Idoko et al., 2024). Liver and 
kidney tissues were obtained and stored in 10 % 
formaldehyde until analysis.  
 
Determination of Serum Electrolytes, Urea, 
and Creatinine 
The methods of Albert et al. (2011) were used 
for the determination of serum electrolytes. The 
method of Orsonneau et al. (1992) was used for 
the determination of serum urea. Serum 
creatinine was determined using the method of 
Heinegård and Tiderström (1973).  
 
Determination of Liver Function Indices 
The methods of Kingsley, (1937) were used for 
the determination of total protein, albumin and 
globulins. The methods of Shahsavani et al. 
(2010) were used to determine serum ALP, ALST, 
and ALT. The methods of Defreese et al. (1984) 
were used for the determination of total and 
conjugated bilirubin.   
 
Histopathological Investigation 
Liver and kidney tissues were dehydrated using 
ascending grades of methanol, from 70 to 100 
percent, and then cleared using xylene. The 
tissues were infiltrated with molten paraffin wax 
and then embedded in paraffin wax. The tissues 
were sectioned at 5 microns using a rotary 
microtome. The sections obtained were floated 
out on a floating out bath, picked up using a 
clean slide from the floating out bath, and dried 
on the slide drier. 
Heamatoxylin and eosin staining 
Sections were dewaxed using xylene and 
hydrated using a descending series of alcohols 
from 100% to 70% concentration, after which the 
sections were washed in water. The section was 
stained using haematoxylin stain for 10 minutes. 
The section was washed in water. The section 
was differentiated using 1% acetic acid alcohol. 
The section was washed in water. The section 
was blued in scott tap water. The section was 
washed in water. The section was 
counterstained using eosin for 2 minutes. The 
section was washed in water. The section was 
dehydrated using alcohol. The section was 

http://www.ujmr.umyu.edu.ng/


UJMR, Vol. 10 No. 1, June, 2025, pp. 304 - 314  E-ISSN: 2814 – 1822; P-ISSN: 2616 – 0668 

UMYU Journal of Microbiology Research                307                 www.ujmr.umyu.edu.ng 
 

cleared in xylene. The section was mounted in 
dpx mountant (Spencer et al., 2012). 
 
Statistical Analysis  
The Statistical Package for Social Sciences (SPSS) 
version 23 was used for data analysis. Data were 
analyzed using one-way analysis of variance 
(ANOVA), and the Duncan multiple range test 
was used to indicate where significant 
differences existed.  
 
 
 
 
 
 
 
 
 
 

RESULTS 
Kidney Function indices of Wistar rats fed 
thermally abused oil fed Curcuma longa 
and/or Punica granatum. 
Table 2 presents the results of kidney function 
indices in Wistar rats fed thermally abused oil-
supplemented diets. There was significant 
(p<0.05) increase in the levels of the 
electrolytes Na+, Cl- and Bicarbonate (HCO3

-) in 
the group fed thermally abused oil supplanted 
diets compared to the normal control and 
treatment groups while there was significant 
(p<0.05) decrease in the level K+ in the group fed 
thermally abused oil supplemented diet 
compared to the normal control and treatment 
groups. Additionally, the metabolites urea and 
creatinine were significantly (p < 0.05) higher in 
the group maintained on a thermally abused oil-
supplemented diet compared to the normal 
control and treatment groups.   

 
Table 2: Electrolytes/metabolites of kidney function of Wistar rats fed thermally abused oil.  

Group Na+ (mmol/L) K+ (mmol/L) Cl- (mmol/L) HCO3
- 

(mmol/L) 
Urea 

(mmol/L) 
Creatinine 
(µmol/L) 

1 146.33±1.20bc 4.97±0.12ab 110.67±1.76ab 21.33±0.88bc 0.60±0.06ab 26.33±0.33cd 

2 158.00±0.58d 4.47±0.19a 113.00±2.08b 22.67±0.33c 1.03±0.03c 30.00±0.58e 

3 139.33±0.88a 6.47±0.22d 104.33±2.85a 13.67±2.19a 0.67±0.03ab 26.33±0.67cd
 

4 145.00±0.58b 5.83±0.09c 108.00±0.58ab 17.67±0.33b 0.70±0.06b 27.33±0.88d 

5 145.00±3.51b 5.20±0.17b 109.00±4.04ab 19.67±0.88bc 0.63±0.03ab 25.00±0.58bc 
6 147.67±0.33bc 4.63±0.14ab 110.33±0.88ab 22.33±1.45c 0.57±0.03ab 21.00±0.58a 
7 156.33±1.45d 4.53±0.09ab 109.00±3.61ab 22.33±0.88c 0.50±0.06a 23.67±0.88b 

8 150.67±1.76c 4.77±0.19ab 109.00±4.04ab 21.67±1.20c 0.53±0.09ab 20.67±0.88a 

Key:  
1; group fed normal control diet. - 2; group fed thermally abused oil supplemented diet.  
3; group fed 3 % Curcuma longa supplemented diet - 4; group fed 3 % Punica granatum supplemented 
diet. 5; group fed 3 % mixed Curcuma longa and Punica granatum supplemented diet. 
6; group fed 3 % Curcuma longa + thermally abused oil supplemented diet. 
7; group fed 3 % Punica granatum + thermally abused oil supplemented diet. 
8; group fed 3 % mixed Curcuma longa and Punica granatum + thermally abused oil supplemented 
diet. 
 
Liver function indices of Wistar rats fed 
thermally abused oil fed Curcuma longa and/or 
Punica granatum 
The results outlined in Table 3 show the liver 

function indices of Wistar rats fed diets 

supplemented with thermally abused oil. Serum 

activities of liver enzymes ALP, AST, and ALT are 

significantly (p<0.05) higher in the group fed a 

thermally abused oil-supplemented diet 

compared to the control and treatment groups. 

The total protein (albumin) production by the 

liver was significantly (p<0.05) reduced in group 

fed thermally abused oil oil supplemented diet 

compared to the control group and treatment 

groups while there was significant (p<0.05) 

increase in the amount of globulins in the serum 

of the group fed thermally abused oil 

supplemented diet compared to the control and 

treatment groups. Also, a significant (p<0.05) 

increase was observed in the level of total 

bilirubin in the group fed a thermally abused oil-

supplemented diet compared to the control and 

treatment groups, while there was a significant 

(p>0.05) decrease in the level of conjugated 

bilirubin in the group fed a reused oil-

supplemented diet compared to the control and 

treatment groups.    
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5 6 7 8 
Plate 1: Microscopic (Magnification ×400) view of kidney tissues showing nephroprotective 
effect of Curcuma longa and Punica granatum in Wistar rats fed thermally abused oil (1 to 8 
numbering represents groups of rats).  
 
 Table 3: Liver enzymes and metabolites of liver function indices of Wistar rats fed thermally 
abused oil. 
Grou
p 

TP (g/L) ALB 
(g/L) 

GLO (g/L) ALP (µ/L) AST 
(µ/L) 

ALT (µ/L) TB 
(mg/dL) 

CB 
(mg/dL) 

1 35±0.58
b 

21±0.67d 14.33±0.88
b 

414±2.72
c 

22±0.88
b 

21.67±0.88
d 

1.27±0.07c 0.43±0.03c 

2 33±0.33
a 

11±0.67a 21.33±0.88
d 

449±0.58
d 

33±0.58
e 

24.67±0.33
e 

1.90±0.06e 0.12±0.01a 

3 42±0.88
c 

32±0.58f 9.67±0.33a 372±10.9
b 

20±0.33
b 

13.33±1.2b 0.70±0.12a 0.53±0.03d 

4 43±0.58
c 

32±0.58f 11.00±00a 362±14.2
b 

23±0.00
a 

17.00±0.58
a 

0.80±0.06a

b 

0.59±0.01d

e 

5 45±0.58
d 

30±0.33e 14.67±0.33
b 

287±6.02
a 

22±0.33
b 

13.00±0.58
a 

0.80±0.06a

b 

0.62±0.02e 

6 37±0.33
b 

20±0.58b

c 

16.67±0.33
c 

410±5.49
c 

25±0.33
b 

19.67±0.33
c 

0.93±0.07d 0.43±0.01b 

7 36±0.33
b 

19±0.33c

d 

17.67±0.33
c 

398±4.40
c 

24±0.33
c 

22.00±00d 1.53±0.03b 0.36±0.01c 

8 36±0.33
b 

18±0.33b 17.67±0.67
c 

417±1.52
c 

27±0.33
d 

21.67±0.33
d 

1.40±0.06c

d 

0.31±0.01b 

Key: TP = total protein, ALB = Albumin, GLO = Globulins, ALP = Alkaline phosphatase, AST = Aspartate 
aminotransferase, ALT = Alanine aminotransferase, TB = Total bilirubin and CB = Conjugated bilirubin.   
1; group fed normal control diet.  
2; group fed thermally abused oil supplemented diet.  
3; group fed 3 % Curcuma longa supplemented diet.  
4; group fed 3 % Punica granatum supplemented diet.  
5; group fed 3 % mixed Curcuma longa and Punica granatum supplemented diet. 
6; group fed 3 % Curcuma longa thermally abused oil supplemented diet. 
7; group fed 3 % Punica granatum + thermally abused oil supplemented diet. 
8; group fed 3 % mixed Curcuma longa and Punica granatum + thermally abused oil supplemented 
diet. 
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Plate 2: Microscopic (Magnification ×400) view of liver tissues showing hepatoprotective effect 
of Curcuma longa and Punica granatum in Wistar rats fed thermally abused oil (1 to 8 
numbering represents groups of rats).  
1; group fed normal control diet.  
2; group fed thermally abused oil supplemented diet.  
3; group fed 3 % Curcuma longa supplemented diet.  
4; group fed 3 % Punica granatum supplemented diet.  
5; group fed 3 % mixed Curcuma longa and Punica granatum supplemented diet. 
6; group fed 3 % Curcuma longa + thermally abused oil supplemented diet. 
7; group fed 3 % Punica granatum + thermally abused oil supplemented diet. 
8; group fed 3 % mixed Curcuma longa and Punica granatum + thermally abused oil supplemented 
diet. 
 
DISCUSSION  
Parameters of kidney function in Wistar rats 
fed thermally abused oil and supplemented 
with Curcuma longa and/or Punica granatum.  
The electrolytes (Na+, K+, Cl-, and HCO3

-) and the 
waste products (urea and creatinine) are used to 
assess kidney damage or impaired function (El-
Ishaq et al., 2021). Elevated levels of Na+, Cl-, 
and HCO3

-, urea, and creatinine in the group 
maintained with a thermally abused oil-
supplemented diet may indicate kidney damage 
or impaired function (Beshel and Beshel, 2019). 
Increased Na+ levels may be due to the kidneys’ 
inability to reabsorb Na+, leading to its 
accumulation in blood and urine (Borrell et al., 
2020). The increased level of chloride may be 
due to the inability of the kidney to remove 
excess chlorine, leading to accumulation in the 
blood (Yadav et al., 2024). The increased levels 
of bicarbonate in the group may be due to 
metabolic alkalosis resulting from kidney 
damage (Melamed and Raphael, 2021). Urea is a 
byproduct of protein metabolism. When kidneys 
are damaged, they are unable to effectively 

remove urea, leading to accumulation in the 
blood (Lau and Vaziri, 2017). Creatinine is a 
waste product of muscle metabolism; the 
inability of the kidneys to remove creatinine 
causes its accumulation in the blood (Shahbaz et 
al., 2024). The decrease in the level of 
potassium in the reused oil group may indicate 
altered kidney function or increased excretion 
(El-Demerdash et al., 2021). All these 
alterations in electrolytes and waste products in 
the thermally abused oil-based diet group may 
be due to the formation of polar compounds, 
such as aldehydes, ketones, which are known to 
be toxic to the kidneys (Schaich, 2020). Also, the 
consumption of the toxic compounds may lead to 
the production of free radicals that may damage 
the kidneys or impair their function (Phaniendra 
et al., 2015). The presence of harmful 
compounds in thermally abused oil may also 
trigger inflammation, further contributing to 
kidney damage (Zakaria et al., 2024). 
Meanwhile, in the treatment groups, normalized 
levels of the biomarkers may suggest that 
turmeric and pomegranate have a restorative 
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effect on kidney function (Ahama et al., 2023; 
Baradaran Rahimi and Askari, 2024). This may be 
due to the antioxidant properties that mitigate 
oxidative stress and inflammation associated 
with the consumption of reused oil (Moradnia et 
al., 2024; Dama et al., 2024). Curcumin, a 
bioactive ingredient in turmeric, and 
polyphenols such as punicalagins and 
anthocyanins in pomegranate have been 
reported to neutralize free radicals, unstable 
molecules that can cause oxidative stress and 
cell damage (Akbari et al., 2022; Moradnia et 
al., 2024). Curcumin and pomegranate may also 
inhibit enzymes involved in oxidative stress, 
further reducing oxidative damage to the 
kidneys (Otunctemur et al., 2015). Curcumin and 
pomegranate have also been reported to inhibit 
enzymes involved in inflammation, such as COX-
2 and LOX. They also have the potential to 
suppress the production of pro-inflammatory 
cytokines, such as TNF-α and IL-1β (Laveti et al., 
2013). AlMatar et al. (2018) and Barchitta et al. 
(2019) show that curcumin and pomegranate can 
also modulate immune response, reducing 
inflammation and promoting tissue repair.     
 
Parameters of liver function in Wistar rats fed 
reused oil and supplemented with Curcuma 
longa and/or Punica granatum.  
Liver enzymes (ALP, AST, and ALT) and liver 
metabolites (total protein, albumin, globulins, 
total bilirubin, and conjugated bilirubin) were 
used to assess liver function (Lala et al., 2023). 
Increased liver enzymes, globulins, and total 
bilirubin, along with decreased total proteins 
and albumin, indicate potential liver damage in 
the group fed thermally abused oil-
supplemented diets (Lima et al., 2022). 
Increased levels of alkaline phosphatase in the 
reused oil supplemented group was not only 
implicated in liver damage, cholestasis or any 
other liver disease, but has also been implicated 
in bone disease (Poupon et al., 2015). Elevated 
AST and ALT in serum indicate liver cell injury or 
death along with liver inflammation or damage 
(Church and Watkins, 2017). Serum elevation of 
globulins indicates a suggested immune response 
to infection, inflammation, or liver necrosis, 
which brings about the outflow of hepatocytes’ 
proteins into the serum (Wilde and Katsounas, 
2019). Elevated levels of total bilirubin in group 
fed thermally abused oil may indicate hemolytic 
anemia, bile obstruction, or impaired bilirubin 
clearance resulting from liver damage (Méndez-
Sánchez et al., 2019). On the other hand, 
decreased total protein and albumin indicate a 
loss of liver ability to produce proteins, 
especially albumin, due to necrosis (Arroyo et 
al., 2014). Consumption of thermally abused oil 
has been implicated in the production of 

reactive oxygen species, lipid peroxidation, 
activation of pro-inflammatory pathways, and 
recruitment of immune cells due to the 
formation of toxic compounds, such as aldehydes 
and polycyclic aromatic hydrocarbons, which 
can cause liver damage (Nirwanti et al., 2025). 
The group fed Turmeric and pomegranate has 
shown improved activities of liver enzymes and 
metabolites compared to the group fed a 
thermally abused oil-supplemented diet. This 
may be due to the strong antioxidant activities 
of turmeric and pomegranate, which help to 
neutralize free radicals and reduce oxidative 
stress in the liver (Gowifel et al., 2020). The 
hepatoprotective effect may also be attributed 
to the anti-inflammatory activity of the 
bioactive ingredients, specifically curcumin and 
polyphenols, in turmeric and pomegranate, 
respectively (Safar, 2020). Sadia et al. (2016) 
reported that liver protection was clearly 
demonstrated by a significant decrease in serum 
aminotransferases (AST, ALT) after Curcuma 
longa and Punica granatum were administered to 
rats. The Curcuma longa and Punica granatum’s 
hepatoprotective effect is mainly a result of its 
antioxidant properties, as well as its ability to 
decrease the formation of pro-inflammatory 
cytokines, free radical scavenging, ROS 
scavenging ability, and cell proliferation activity 
in cell line (Lam et al., 2016; Zamanian et al., 
2023). It was noted that rats treated with 
Curcuma longa and Punica granatum have 
enzymatic activities lower than those not given 
the treatment. This means that Curcuma longa 
and Punica granatum are effective against any 
inflammatory condition that can affect the liver. 
These anti-inflammatory properties may be 
attributed to their ability to inhibit both the 
biosynthesis of inflammatory prostaglandins 
from arachidonic acid and neutrophil function 
during inflammatory states (Tung  et al., 2023; 
Moradnia et al., 2024). The result of this study 
showed that the application of turmeric and 
pomegranate markedly inhibited acute hepatic 
failure in a rat model, which was induced at 
least in part by free radical formation. The 
results suggest that turmeric and its active 
component, curcumin, may be effective against 
acute liver stress by enhancing redox capacity 
and antioxidant enzyme activity. Acute 
thermally abused oil administration is a widely 
used experimental model that mimics the acute 
liver failure caused by toxic substances (Wang et 
al., 2019). Although the liver plays a key role in 
biotransforming and detoxifying chemicals, 
certain medicinal agents, when taken in excess, 
may harm the organ. Other chemical agents or 
industrial agents can also induce hepatotoxicity. 
These chemicals often cause subclinical injury to 
the liver, increasing liver enzymes, but not 
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causing pathological abnormalities such as 
histological and hepatosteatosis status changes. 
Curcumin and pomegranate also control the out 
flow of ALT, AST, and ALP from the liver cells. A 
similar pattern was reported recently in cases of 
acute hepatic and transient stress (Khalphallah 
et al., 2025). AST is localized in the 
mitochondria, whereas ALT is distributed 
throughout the cytoplasm. In the case of hepatic 
stress, mitochondrial damage with ROS 
accumulation tends to increase the level of AST 
more than ALT (García-Ruiz and Fernández-
Checa, 2018). The manifestation of acute 
hepatotoxicity in acute stress is highly variable, 
ranging from asymptomatic elevation of liver 
enzymes to fulminant hepatic failure (García‐
Ruiz and Fernández‐Checa, 2018).  
 
CONCLUSION  
The study demonstrates the potential 
nephroprotective and hepatoprotective effects 
of turmeric and pomegranate in Wistar rats fed 
thermally abused oil. The results suggest that 
both turmeric and pomegranate may help 
mitigate the adverse effects of consuming 

reused oil on kidney and liver function. These 
findings highlight the potential benefits of 
incorporating antioxidant-rich foods, such as 
turmeric and pomegranate in the diet to support 
overall health and well-being.  
 
Recommendations  
This study recommends that consuming 
thermally abused oil in the diet should be 
avoided, as it poses a potential health risk. Also, 
further research should be conducted to 
elucidate the underlying mechanisms of 
turmeric and pomegranate’s nephroprotective 
and hepatoprotective effects. Investigating the 
optimal dosages of turmeric and pomegranate 
that provide maximum protective effects is also 
recommended, likewise clinical trials should be 
conducted to explore the potential benefits of 
turmeric and pomegranate in humans consuming 
thermally abused oil. Finally, stakeholders 
should consider including turmeric and 
pomegranate into dietary guidelines as potential 
protective agents against kidney and liver 
damage. 
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