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INTRODUCTION 
The term "obesity" derives from the Latin word 
"obesitas," which translates to "stout, fat, or 
plump." This medical condition arises when the 
body accumulates excess fat, which can 
adversely affect human health (World Health 
Organisation, WHO, 2015). The hallmark of 
obesity is the deposition of excessive fat in 
adipose tissue, as well as in other internal organs 
such as the liver, heart, skeletal muscles, 
pancreatic islet, and blood (Derdemezis et al., 
2011; Singla et al., 2010) Obesity is caused by 
intricate connections between genetic, 
behavioral, and environmental factors that are 
related to lifestyles, economic status, and social 
standing (WHO, 2020). The widespread 
prevalence of obesity across age groups, 
genders, and races makes it a significant global 

public health challenge (Berke and Morden, 
2000; Kavita et al., 2011). Management of 
obesity entails diverse interventions, including 
dietary changes, increased physical activity, and 
use of anti-obesity medications, dietary 
supplements, and even surgery. 
The leaf of Mentha piperita has been utilized as 
a therapeutic agent for various ailments such as 
the common cold, inflammation of the mouth 
and pharynx, liver disorders, and 
gastrointestinal maladies including nausea, 
vomiting, diarrhea, cramps, flatulence, and 
dyspepsia. Additionally, it is recognized for its 
antioxidative, anti-inflammatory, antiviral, 
antimicrobial, and anticarcinogenic properties, 
as supported by Muhammad et al. (2017), Johari 
et al. (2015), Ferreira et al. (2014), Barbalho et 
al. (2011) and Rodriguez-fragoso et al. (2008). 

Received: 11 November 2023 Accepted: 16 December 2023 

 

Abstract 
The research is designed to assess changes in biochemical components of obesity in Wistar 
rats fed peppermint-supplemented high-fat diet. Twenty (20) female Wistar rats of about 
117.88±10.82g were divided into four (4) groups of five (5) rats each and randomly assigned 
to the formulated diets. The groups had similar average weights. Groups A and B were fed 
standard diet and High-fat diet respectively, while groups C and D were respectively fed 4% 
peppermint-supplemented standard diet and 4% peppermint-supplemented high-fat diet. The 
changes in weight and blood glucose level were monitored on weekly basis. At the end of six 
(6) weeks of the experiment, organ to body weight ratio, serum insulin level and HOMA-IR 
were determined. Markers of hepatic functions (transaminases, total bilirubin, albumin, 
globulin, conjugated bilirubin and total protein), markers of renal functions (electrolyte 
concentrations, urea and creatinine), serum activities of antioxidant enzymes (catalase, 
glutathione peroxidase, reduced glutathione and superoxide dismutase) and serum 
concentrations of malondialdehyde (MDA) were also determined. No significant (p≤0.05) 
differences were observed among the groups in weight gain, organ to body weight ratio, blood 
glucose levels, activities of antioxidant enzymes and serum MDA concentrations. The group 
fed 4% peppermint-supplemented high-fat diet had significantly (p≤0.05) higher activities of 
ALT, AST, total cholesterol and low-density lipoprotein cholesterol but significantly (p≤0.05) 
lower high-density lipoprotein cholesterol when compared with the group fed standard diet 
or high-fat diet. Serum creatinine and bicarbonate were significantly (p≤0.05) lower in the 
group fed 4% peppermint-supplemented high-fat diet compared with the group fed the 
standard diet. It is therefore concluded that including peppermint leaf powder in the diet for 
a period of 6 weeks may not have a significant impact on the body weight, organ development 
and glucose utilisation. However, it is important to note that consumption of high-fat diet 
supplemented with peppermint might lead to dyslipidemia, liver and kidney dysfunctions 
without altering oxidative balance in Wistar rats. 
Keywords: Obesity, Mentha piperita (peppermint), High-fat diet, lipid profile, Dyslipidemia, 
Glucose, insulin resistance, antioxidant. 
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This research is therefore designed to study diet 
supplementation with peppermint leaf powder 
as an affordable means of controlling obesity 
and its components in Wistar rats fed obesity-
causing high-fat diet. 
 
MATERIALS AND METHODS 
Feed formulation 
Corn starch, rice husk, soya beans meal, palm 
oil, vitamin premix and D-Methionine were 
purchased from Dutsin-ma central market while 
corn starch was prepared from yellow corn. 
Yellow corn was first soaked in water for 48 
hours and then grinded. This was immediately 
filtered, the filtrate was then allowed to dry. 
The dried filtrate was collected as corn starch in 
powdered form. Peppermint was bought from 
Lambun Sarki Garden at Kofar Marusa area of 
Katsina town, Katsina State. 
  
Plant materials 
Peppermint was identified by a Botanist at the 
Department of Biological Science, Faculty of life 
Science, Federal University Dutsin-Ma and 
assigned a voucher number as 
FUDMA/PSB/00231. 
Experimental Animals: 
Twenty (20) female Wistar rats were purchased 
from National Veterinary Research Institute, 
Vom, Plateau State, Nigeria. The rats were 
maintained according to approved standards for 
keeping experimental animals as approved by 
the Federal University Dutsin-Ma Ethical 
Committee on the use of experimental animals 
and registered as FUDMA/CEA/2023/078. 
Preparation of the plant materials:  
The leaves of Mentha piperita were cleaned and 

dried at 25℃ and pulverized into powdered using 
mortar and pestle.  
Feed formulation and supplementation 
The standard diet was formulated following the 
method of Idoko et al. (2022). Peppermint-
supplemented standard diet was formulated by 
mixing thoroughly 96 g of the standard diet with 
4 g of the prepared powdered peppermint, while 
Peppermint-supplemented high-fat diet was 
formulated by mixing 96 g of the high-fat diet 
with 4 g of the prepared powdered peppermint. 
Experimental Design 
The twenty (20) female wistar rats weighing 

about 117.88±10.82g were divided into four (4) 
groups of five (5) rats each and randomly 
assigned to the formulated diets as follows: 
A. Rats fed the standard diet  
B. Rats fed high-fat diet 
C. Rats fed 4% peppermint-supplemented 
standard diet 
D. Rats fed 4% peppermint-supplemented high-
fat diet 

The rats were maintained on their respective 
diets ad libitum for a period of six (6) weeks. 
  
Evaluation of Changes in Body Weight 
Changes in weight were monitored weekly by 
measuring the experimental animal’s body 
weights using an electronic weighing balance. 
Animal Sacrifice and Collection of Blood 
Sample 
At the end of the six (6) weeks experimental 
period, the animals were weighed and 
anaesthetized in a jar containing wool soaked in 
chloroform after measuring the blood glucose 
level using Accu-Chek glucometer. To obtain 
serum for analysis, the blood was collected in 
plain containers and centrifuged following the 
method Idoko et al. (2018) 
Assessment of Organ Development 
The organs such as liver, kidney and heart were 
dissected out and weighed immediately. The 
ratios of the organ to the live body weight were 
then computed (Milan et al., 2017). 
Determination of Blood glucose  
The blood glucose level during the experimental 
period was measured bi-weekly using Accu-
check glucometer.  
Determination of Serum Insulin level 
The serum insulin level was determined using 
Randox assay kits according to manufacturer’s 
instructions. 
The homeostasis model assessment (HOMA) 
index signifies insulin resistance and is 
calculated as follows. 
HOMA - IR = 

𝑓𝑎𝑠𝑡𝑖𝑛𝑔 𝑖𝑛𝑠𝑢𝑙𝑖𝑛  (
𝑢𝑚𝑖𝑢

𝑚𝑙
)×𝑓𝑎𝑠𝑡𝑖𝑛𝑔 𝑔𝑙𝑢𝑐𝑜𝑠𝑒 (𝑚𝑚𝑜𝑙/𝑙) 

22.5
 

 Yin et al. (2013). 
Determination of anti-dyslipidemia Potentials 
of peppermint leaf powder 
The serum concentrations of total cholesterol 
(TC), triglyceride (TG) and high-density 
lipoproteins (HDL) cholesterol concentrations 
were estimated using commercial Randox assay 
kits according to manufactures instruction. Low-
density Lipoprotein (LDL) was computed as 
described by Friedewald et al. (1972).  
  
Determination of liver function indices 
Total protein, Albumin, Globulin, Bilirubin, 
Conjugated Bilirubin, Liver enzymes such as 
Alanine transaminase (ALT) and Aspartate 
transaminase (AST) were determined using their 
respective assay  kits from Randox Laboratory 
Limited (UK) following the manufacturer’s 
protocol. 
Determination of kidney function indices 
Creatinine and urea were determined 
enzymatically using assay kits from Randox 
Laboratory Limited (United Kingdom) according 
to the manufacturer’s protocol. Electrolytes 
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such as sodium ion (Na+), potassium ion (K+), 
chloride (Cl-) and bicarbonate ion (HCO3

-) 
concentrations were determined using 
automated electrolyte machine.  
 
Determination of antioxidant enzymes 
Antioxidant enzymes such as Catalase, 
Superoxide dismutase (SOD), Glutathione 
peroxide (GPX) and Glutathione reductase were 
analysed according to the protocols by Randox 
Laboratories Ltd. United Kingdom. 
 
Statistical Analysis 
Results are presented as mean ±standard error 
of mean (SEM) of 3 determinants. Data was 

statistically analyzed using one-way analysis of 
variance (ANOVA) as described by SPSS version 
22. Software package at 95% confidence 
interval. 

 
RESULTS 
Changes in Weight in Wistar Rats fed 
Peppermint- Supplemented Standard and 
High-Fat Diets 
The average weekly weights of rats fed 
peppermint leaf powder- supplemented 
standard and high-fat diets are presented in 
Figure 1. There were no significant (p≤0.05) 
changes in the weight gains among the groups 
throughout the experimental period. 

 
Figure 1: The average weekly weights of rats fed peppermint- supplemented standard and high-fat 
diets 
Key: A= Group fed standard diet 

B= Group fed high-fat diet 
C= Group fed 4% peppermint-supplemented standard diet 
D= Rats fed 4% peppermint-supplemented high-fat diet 
W0= Day 1  W1-W6 = Week1 to Week6. 

 
Resistance to Insulin in Wistar rats Fed 
Peppermint-Supplemented Standard and High-
Fat Diets 

Table 1 shows the determined insulin 
concentration, blood glucose level and 
computed HOMA-IR. No significant (p≤0.05) 
differences were observed between the groups 

a

a

a
a

a
a a

a

a

a

a
a a

a

a a

a

a
a

a

a a

a
a

a
a

a

0

20

40

60

80

100

120

140

160

180

200

W0 W1 W2 W3 W4 W5 W6

W
ee

k
ly

 w
ei

g
h
t 

(g
)

Weeks of the experiment

A

B

C

D

138 



 UJMR, Vol. 8 No. 2, December, 2023, pp. 136 - 145    

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

E-ISSN: 2814 – 1822; P-ISSN: 2616 – 0668 
fed the peppermint-supplemented diets and the 
groups fed either standard diet or high-fat diet. 
The results are means of three determinations ± 

SEM. Values along the same column with the 
same superscripts are not significantly (p≤0.05) 
different 

 
Table 1: Blood Glucose level, insulin concentration and HOMA-IR in Wistar rats Fed Peppermint- 
Supplemented Standard and High-Fat Diets 

GROUP INSULIN(µiu/ml) BGL(mmol/l) IR 

A 21.50±2.49a 5.60±0.60a 5.40±0.89a 

B 20.60±4.55a 5.20±0.36a 4.90±1.30a 

C 18.40±3.61a 4.37±0.12a 4.27±0.68a 

D 21.88±4.98a 4.60±0.26a 5.63±1.92a 

Key: A=Group fed standard diet B-Group fed high-fat diet 
        C-=Group fed 4% peppermint-supplemented standard diet 
        D-=Rats fed 4% peppermint-supplemented high-fat diet 
        BGL=Blood glucose level, IR-insulin resistance 
 
Lipid Profile levels in Wistar Rats Fed 
Peppermint- Supplemented Standard and 
High-Fat Diets 
The group fed 4% peppermint-supplemented 
high-fat diet had significantly (p≤0.05) higher 
total cholesterol and low-density lipoprotein 
cholesterol but significantly (p≤0.05) lower high-

density lipoprotein cholesterol when compared 
with the group fed standard diet or high-fat diet 
(Table 2). The results are means of three 
determinations ± SEM. Values along the same 
column with the same superscripts are not 
significantly different 

 
Table 2: Lipid profile level in Wistar rats Fed Peppermint- Supplemented Standard and High-Fat 
Diets  

GROUP TC(mg/dl) TG(mg/dl) HDL-C(mg/dl) LDL-C(mg/dl) 

A 102.67±4.37a 49.00±7.23a 25.33±3.76b 67.67±0.88a 

B 107.00± 1.53c 49.67±3.18a 19.33±2.60b 77.67±4.33a 

C 102.00±2.89a 35.00±2.00a 20.67±3.71b 74.00±5.29a 

D 113.33±2.03b 42.67±4.06a 14.67±1.45a 90.33±2.33b 

Key: A=Group fed standard diet 
        B=Group fed high-fat diet 
        C=Group fed 4% peppermint-supplemented standard diet 
        D=Rats fed 4% peppermint-supplemented high-fat diet 
       TC=Total Cholesterol 
       TG=Triglyceride 
       HDL-C=High-Density Lipoproteins Cholesterol 
       LDL-C=Low-Density Lipoproteins Cholesterol 
  
Changes in Liver Function Indices in Wistar 
Rats Fed peppermint leaf powder 
Supplemented Standard and High-Fat Diets. 
There were no significant (p≤0.05) changes 
observed in the liver function indices among the 

test groups, and in comparisons with the control 
(Table 3). The results are means of three 
determinations ± SEM. Values along the same 
column with the same superscripts are not 
significantly different 
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Table 3: liver function indices in Wistar Rats Fed Peppermint- Supplemented Standard and High-
Fat Diets 

Group TP(g/l) ALB(g/l) GLO(g/l) TB(mg/dl) CONJ.B(mg/dl) 

A 69.33±2.73a 46.67±0.88a 22.67±1.86a 3.20±0.57a 1.70±0.42a 

B 69.33±1.76a 42.67±2.33a                      26.67±0.88a 2.33±0.44a 0.83±0.17a 

C 67.67±1.20a 42.67±1.20a                  25.00±1.73a 2.33±0.44a 0.83±0.17a 

D 66.00±1.53a 44.33±0.33a 21.67±1.86a 3.33±0.60a 0.96±0.23a 

Key: A=Group fed standard diet 
         B=Group fed high-fat diet 
         C=Group fed 4% peppermint-supplemented standard diet 
         D=Rats fed 4% peppermint-supplemented high-fat diet 
         TP=Total Proteins 
         ALB=Albumin 
         GLO=Globulin 
         TB-C=Total Bilirubin 
         Conj. B= Conjugated bilirubin 
 
Changes in Transaminase Activities in Wistar 
Rats Fed Peppermint-Supplemented Standard 
and High-Fat Diets 
The group fed 4% peppermint-supplemented 
high-fat diet had significantly (p≤0.05) higher 
activities of ALT and AST when compared with 
the group fed standard. There was no significant 

difference between the group fed 4% 
peppermint-supplemented high-fat diet and the 
group fed high-fat diet in the activities of the 
enzymes (Table 4). The results are means of 
three determinations ± SEM. Values along the 
same column with the same superscripts are not 
significantly different. 

 
Table 4: Transaminase activities in wistar rats Fed Peppermint Leaf Powder-Supplemented 
Standard and High-Fat Diets 

GROUP ALT(U/L) AST(U/L) 

A 4.67±0.33a 10.33±0.67a 
B 9.33±1.20b 19.67±2.90c 
C 4.67±0.33a 9.00±1.15a 
D 8.33±1.45b 17.67±3.84c 

Key: A=Group fed standard diet 
B=Group fed high-fat diet 
C=Group fed 4% peppermint-supplemented standard diet 
D=Rats fed 4% peppermint-supplemented high-fat diet 
ALT=Alanine Aminotransferase 
AST=Aspartate Aminotransferase 

 
Changes in Kidney Function Indices in Wistar 
Rats Fed Peppermint Leaf Powder- 
Supplemented Standard and High-Fat Diets. 
The groups fed high-fat diet and 4% peppermint-
supplemented high-fat diet had significantly 
(p≤0.05) lower serum bicarbonate while only the 
group fed 4% peppermint-supplemented high-fat 
diet had significantly (p≤0.05) lower 

concentration of creatinine compared with the 
control. No significant (p≤0.05) variations were 
observed in other studied kidney function 
indices (Table 5). The results are means of three 
determinations ± SEM. Values along the same 
column with the same superscripts are not 
significantly different. 
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Table 5: Kidney function indices in Wistar rats Fed Peppermint Leaf Powder- Supplemented 
Standard and High-Fat Diets 

GROUP Na+ (mmol/L) 
K+ 

(mmol/L) 
Cl- (mmol/L) 

HCO3 

(mmol/L) 
UREA 

(mmol/L) 
CREATININE 

(mmol/L) 

A 132.67±2.85a 7.40±0.95a 107.67±1.86a 6.33±1.45a 14.03±3.42a 146.00±20.55b 

B 137.67±3.76a 8.77±0.44a 110.67±1.86a 4.33±0.33c 11.33±1.22a 168.33±1.76b 

C 131.67±1.45a 6.77±0.28a 106.00±1.00a 7.33±1.67b 9.40±1.05a 103.00±13.89b 

D 136.33±4.37a 9.63±0.91a 111.00±0.58a 2.67±0.88b 13.00±1.47a 68.33±2.03a 

Key: A=Group fed standard diet 
B=Group fed high-fat diet 
C=Group fed 4% peppermint-supplemented standard diet  
D=Rats fed 4% peppermint-supplemented high-fat diet 
Na+=Sodium,K+=Potassium,Cl- =Chloride,HCO3

-=Bicarbonate 
 
Antioxidant levels in Wistar Rats Fed 
Peppermint Leaf Powder- Supplemented 
Standard and High-Fat Diets 
As could be seen in Table 6, there were no 
significant (p≤0.05) differences among the 
groups in both the activities of the studied 

enzymes and in the concentrations of MDA. The 
results are means of three determinations ± SEM. 
Values along the same column with the same 
superscripts are not significantly (p≤0.05) 
different. 

 
Table 6: Antioxidant levels in Wistar rats Fed Peppermint Leaf Powder- Supplemented Standard 
and High-Fat Diets 

GROUP GPX (u/mL) SOD (u/mL) CAT (u/mL) GSH (ug/mL) MDA (nmol/mL) 

A 32.05±17.09a 19.87±1.98a 13.93±1.81a 65.23±16.38a 189.83±9.44a 
B 51.23 ±12.68a 19.17±1.74a 13.07±2.87a 33.40±9.94a 176.27±13.76a 
C 36.09±8.08a 14.00±1.80a 15.03±4.21a 66.47±17.75a 156.50±36.68a 
D 42.36±19.60a 14.47±3.66a 9.53±2.32a 35.37±3.37a 148.57±9.42a 

A=Group fed standard diet 
B=Group fed high-fat diet 
C=Group fed 4% peppermint-supplemented standard diet 
D=Rats fed 4% peppermint-supplemented high-fat diet 
GPX= Glutathione Peroxidase; SOD=Superoxide Dismutase; CAT=Catalase; GSH=Reduced Glutathione; 
MDA=Melondialdehyde 
 
DISCUSSION 
Consumption of high-fat diet for a long period 
plays a significant causative role in the 
development of obesity and is associated with 
increased risk of cardiometabolic diseases (Wang 
et al., 2020; Shan et al., 2018) since dietary fat 
is easily stored in form of body fat. Further, it 
had long been shown that fat is either almost 
completely used or completely stored in 
accordance with the energy balance 
fluctuations. This is unlike carbohydrate which is 
tightly regulated (Golay and Bobbioni, 1997). 
The absence of significant difference among the 
studied groups even when they consumed similar 
amount of diet is therefore not in agreement 
with the reported role of high-fat diet in 
development of overweight and obesity. The 

reason for this is unclear but could mean that 6-
week feeding on high-fat diet may not lead to 
manifestations of overweight and organ 
abnormality. In a study by Zhuang et al. (2022), 
experimental mice were fed for 9 months before 
the manifestations of the adverse effects of 
high-fat diet.  Similarly, Hasegawa et al. (2020) 
observed manifestation of adverse effects such 
as overweight on mice after 5 months. It follows 
from the finding in this research that it may take 
much longer period than 6 weeks before rats fed 
high-fat diet could become obese or over 
weight. 
The observed non-significant difference in 
insulin sensitivity is understandable since there 
was no difference in weight gain. Weight gain, 
particularly visceral adiposity is a major cause 
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ofinsulin resistance as it leads to increased 
production of inflammatory cytokine which 
impair insulin signalling (De Mutsert   et al., 
2018; Hardy et al., 2012). On the other way, 
weight gain could result from insulin resistance 
since more insulin is produced in a state of 
insulin resistance. This increase in insulin favors 
increased feed intake and fat storage (Ferrario 
& Finnell, 2023). It could also be that longer 
period of feeding is necessary before the 
manifestations of the effects on glucose 
utilization and insulin sensitivity.  
As expected, high-fat diet caused 
hypercholesterolemia in the rats. The 
significantly higher cholesterol and LDL-
cholesterol, but lower HDL-cholesterol in the 
group fed 4% peppermint-supplemented high-fat 
diet is an indication that such supplementation, 
instead of ameliorating dyslipidemia associated 
with high-fat diet could rather complicate it. 
This could have resulted from the lipid and high 
volatile oil content (Mainasara et al., 2018) of 
the mint. The addition of the mint to a diet 
already containing high-fat may have raised the 
lipid component of the diet beyond acceptable 
level leading to dyslipidemia. This calls for 
concern as dyslipidemia is at the root of many 
metabolic and cardiovascular diseases. It is for 
this that reducing LDL-C levels had long been 
recognized as an important means of managing 
dyslipidemia (Hadaegh et al., 2022). Circulating 
lipid components, if above the acceptable levels 
get deposited in the artery wall and 
subsequently become involved in atherogenic 
process (Hedayatnia et al., 2020; Proctor & 
Mamo, 1998). It follows from the finding that 
supplementation of high-fat diet with 
peppermint up to 4% may cause more harm than 
good. 
A significant increase in the activities of liver 
enzymes such as ALT and AST reflects 
hepatocellular disorders (Lavanaya et al., 2011). 
The significantly higher ALT and AST levels in the 
groups fed high-fat diet and 4% peppermint 
supplemented high-fat diet is therefore an 
indicator of disruptions in their hepatocellular 
structures. This is consistent with the 
dyslipidemia seen in these groups. Dyslipidemia 
is closely associated with liver diseases and is 
common in people having non-alcoholic fatty 
liver disease (NAFLD) and has been used as 
clinical index of liver damage especially in HBV-
positive patients (Shoaib et al., 2023). 

Furthermore, anti-dyslipidemic drugs have been 
successfully used in the management of liver 
diseases (Kathak et al., 2022; Ciffone et al., 
2019).  
The significantly lower bicarbonate in the groups 
fed high-fat diet and 4% peppermint-
supplemented high-fat diet is consistent with 
the dyslipidaemia and elevation of serum ALT 
and AST in the groups, and shows the that the 
two diets might cause kidney dysfunction. Low 
bicarbonate also called metabolic acidosis 
occurs when the kidney fails to adequately 
remove acid from the body. Low serum 
bicarbonate is associated with both acute and 
chronic kidney diseases, hypertension and 
cardiac dysfunction (Masevicius et al., 2017; 
Dobre et al, 2015; Raphael et al., 2014). Chronic 
kidney disease predisposes to premature death 
due to increased risk of cardiovascular diseases 
such as ischemic heart disease (Shroff et al., 
2014) stroke (Masson et al., 2015). 
This study shows that the high-fat diet and 
peppermint-supplemented diets did not result in 
any oxidative stress. This is not in agreement 
with Ansari et al. (2012) who reported that high-
fat diet-induced obese rats were characterized 
by decreased SOD and CAT activities and 
glutathione levels as well as increased TBARS 
which they attributed to accumulated 
superoxide radicals and hydrogen peroxide. 
Oxidative stress, dyslipidemia and organ damage 
are interrelated. It could be proposed from the 
finding in this research that dyslipidemia and 
kidney and liver dysfunction seen in this study 
may not have progressed through oxidative. In 
other words, it may take much longer period 
than 6 weeks before oxidative defence system of 
the rats fed the high-fat and peppermint-
supplemented high-fat is overwhelmed. 
 
CONCLUSION 
The evaluated peppermint as an anti-obesity 
supplement in Wistar rats fed obesity-causing 
high-fat diet. Following the findings, it is 
concluded that including peppermint leaf 
powder in the diet for a period of 6 weeks does 
not have a significant impact on the body 
weight, organ development and glucose 
utilization. However, it is important to note that 
consumption of high-fat diet supplemented with 
peppermint might lead to dyslipidemia, liver and 
kidney dysfunctions without altering oxidative 
balance in Wistar rat 
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