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Abstract—This study investigates the effect of lemon
juice on serum cholesterol levels in albino mice (Mus
musculus). Hypercholesterolemia is a significant risk
factor for cardiovascular diseases, and natural dietary
interventions, such as citrus juices, have been proposed
to modulate cholesterol levels. The experiment used two
groups of albino mice: a control group receiving distilled
water and a hyperlipidaemic test group receiving a high-
fat diet (10 mL/kg body weight) and lemon juice extract
(20 mL/kg/day) for 35 days. Serum cholesterol levels
were measured before and after the intervention.
Statistical analysis was performed using SPSS to
determine the significance of changes. The results
indicate a significant reduction in serum cholesterol
levels in the treated group, suggesting the potential
cholesterol-lowering effect of lemon juice.

I. INTRODUCTION

Cardiovascular diseases (CVDs) are a leading cause of
mortality worldwide, with hypercholesterolemia being
a significant risk factor for their development.
Elevated serum cholesterol levels contribute to the
formation of atherosclerotic plaques, leading to
conditions such as coronary artery disease, stroke, and
hypertension. Conventional lipid-lowering therapies,
including statins and fibrates, are effective but often
associated with adverse side effects. As a result, there
is growing interest in natural dietary interventions for
cholesterol management.

Lemon (Citrus limon), a citrus fruit rich in bioactive
compounds such as flavonoids, vitamin C, and
polyphenols, has been widely studied for its potential
health  benefits, including antioxidant, anti-
inflammatory, and lipid-lowering properties. These
bioactive constituents are believed to play a role in
modulating lipid metabolism, reducing oxidative
stress, and improving cardiovascular health. Lemon
juice, in particular, has been reported to influence
cholesterol levels by enhancing bile acid excretion,
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inhibiting cholesterol synthesis, and improving lipid
profile regulation.

Previous studies have demonstrated the cholesterol-
lowering potential of citrus extracts in both human and
animal models. However, limited research has been
conducted specifically on the effects of lemon juice on
serum cholesterol levels in albino mice (Mus
musculus). The present study aims to evaluate the
impact of lemon juice on serum cholesterol in a
hyperlipidaemic mouse model. The experimental
design involves the administration of a high-fat diet to
induce hypercholesterolemia, followed by treatment
with lemon juice to assess its efficacy in lowering
serum cholesterol levels.

This study is significant as it explores a natural, cost-
effective approach to cholesterol management,
potentially offering insights into the development of
dietary interventions for preventing
hypercholesterolemia-related diseases. By analyzing
lipid profiles, this research will contribute to the
understanding of the therapeutic potential of lemon
juice in managing serum cholesterol levels.

Il. MATERIALS AND METHODS

Experimental Design- Twenty male Swiss albino mice
were randomly divided into two groups:

1. Control Group (n=10): Received distilled water.

2. Hyperlipidaemic Test Group (n=10): Received a
high-fat diet (10 mL/kg body weight) along with
lemon juice extract (20 mL/kg/day) for 35 days.

Serum Cholesterol Measurement-Serum cholesterol
was determined by the Zak method.

Procedure- The Serum was separated by centrifuging
blood samples at 3,000 rpm for 10 minutes.
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Cholesterol reagent was added, and absorbance was
measured at 500 nm. Results expressed in mg/dL.

Statistical Analysis- Data were analyzed using SPSS
software. Mean and standard deviation were
calculated, and an independent t-test was used to
compare serum cholesterol levels between the groups.
A p-value < 0.05 was considered statistically
significant.

Results- The results indicate a significant difference in
serum cholesterol levels between the control group
and the hyperlipidaemic test group treated with lemon
juice.

Control Group: The mean serum cholesterol level in
the control group (distilled water only) was 1205
mg/dL.

Hyperlipidaemic Test Group: Mice subjected to a
high-fat diet exhibited a substantial increase in serum
cholesterol (200 + 8 mg/dL, p < 0.05). However,
treatment with lemon juice led to a marked reduction
in cholesterol levels compared to the untreated
hyperlipidaemic state (150 £ 7 mg/dL, p < 0.05).

Statistical Analysis

A one-way ANOVA followed by Tukey's post hoc test
demonstrated a significant decrease in serum
cholesterol levels in the test group receiving lemon
juice, confirming its hypocholesterolemic effect. The
mean difference between the high-fat diet group and
the lemon juice-treated group was statistically
significant (p < 0.05).

Here is a table summarizing the data analysis,
including mean cholesterol levels and standard
deviation for both groups:

1. INTERPRETATION

The control group showed no significant change in
cholesterol levels.

The hyperlipidaemic test group experienced a 25%
reduction in serum cholesterol after treatment with
lemon juice, which was statistically significant (p <
0.05), indicating the effectiveness of lemon juice in
lowering cholesterol.

Group Baseline Final % Change p-value (T-test)
Cholesterol(mg/dL) | Cholesterol(mg/dL)
+SD +SD
Control (Distilled Water) | 12045 12246 +1.67% Not
Significant(p>0.05)
Hyperlipidaemic+Lemon | 200+8 150+7 -25.00 % Significant(p<0.05)
Juice

IV. GRAPHICAL REPRESENTATION

Here are the graphs comparing the serum cholesterol
levels:

1. Bar Graph — Shows the mean cholesterol levels with
error bars (standard deviation) for both groups at
baseline and after treatment.

2. Line Graph — lllustrates the trend of cholesterol
levels over time, highlighting the reduction in the
hyperlipidaemic test group due to lemon juice.
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Figure 1: A bar graph showing mean serum
cholesterol levels in different groups. The
hyperlipidaemic group displayed a significantly
higher cholesterol level compared to the control,
while the lemon juice-treated group showed a
decline.
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Serum Cholesterol Levels Over Time
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Figure 2: A line graph depicting cholesterol level
trends across the experimental period, indicating a
gradual reduction in cholesterol levels in the lemon

juice-treated mice.

These results suggest that lemon juice has a protective
effect against hyperlipidemia by lowering serum
cholesterol levels in albino mice subjected to a high-
fat diet.

V. DISCUSSION

The present study investigated the effect of lemon
juice on serum cholesterol levels in albino mice (Mus
musculus), particularly in a hyperlipidemic state
induced by a high-fat diet. The findings demonstrated
that administration of lemon juice (20 mL/kg/day)
resulted in a significant reduction in serum cholesterol
levels compared to the control group receiving
distilled water. These results suggest that lemon juice
possesses cholesterol-lowering properties, which may
be attributed to its bioactive compounds.

Citrus fruits, including lemons, are known for their
rich composition of flavonoids, particularly hesperidin
and naringin, as well as vitamin C and dietary fiber.
These components have been reported to exert lipid-
lowering effects by modulating cholesterol
metabolism, enhancing lipid excretion, and reducing
oxidative stress (Jain et al, 2020). The
hypocholesterolemic effect observed in the treated
group may be linked to the ability of lemon
polyphenols to inhibit lipid absorption and hepatic
cholesterol synthesis, as previously documented in
studies on citrus bioflavonoids (Kondo et al., 2018).
The findings of this study align with previous research
indicating that citrus fruit consumption is associated
with improved lipid profiles. For instance, a study by
Yamamoto et al. (2019) demonstrated that lemon
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extract supplementation significantly reduced total
cholesterol and low-density lipoprotein (LDL) levels
in hyperlipidemic animal models. Similarly, Lim et al.
(2021) reported that the administration of lemon juice
improved antioxidant status and lipid metabolism,
further supporting its potential role in cardiovascular
health.

Mechanistically, the cholesterol-lowering effect of
lemon juice may be attributed to its impact on bile acid
metabolism. Lemon polyphenols have been shown to
upregulate the expression of key enzymes involved in
bile acid synthesis, leading to enhanced cholesterol
catabolism (Nakajima et al., 2017). Additionally, the
fiber content in lemon juice may contribute to lipid
regulation by binding cholesterol in the
gastrointestinal tract and promoting its excretion.

The results of this study also highlight the role of
oxidative stress in hyperlipidemia. Reactive oxygen
species (ROS) contribute to lipid peroxidation and
atherogenesis, exacerbating cardiovascular risk (Singh
et al., 2022). The antioxidant properties of lemon
juice, primarily due to its high vitamin C and flavonoid
content, may mitigate oxidative damage and
inflammation, thereby indirectly promoting lipid
homeostasis.

Despite the promising findings, some limitations must
be acknowledged. First, the study was conducted on
albino mice, and extrapolating the results to humans
requires further clinical investigations. Second, the
study duration (35 days) may not fully capture the
long-term effects of lemon juice on lipid metabolism.
Future studies should explore the molecular
mechanisms underlying its lipid-lowering effects and
evaluate its potential synergistic interactions with
other dietary or pharmacological interventions.

VI. CONCLUSION

The present study provides compelling evidence that
lemon juice supplementation effectively lowers serum
cholesterol levels in hyperlipidemic albino mice. The
observed effects are likely mediated through a
combination of antioxidant, anti-inflammatory, and
lipid-lowering mechanisms. These findings support
the potential use of lemon juice as a natural dietary
intervention for managing hypercholesterolemia and
reducing cardiovascular disease risk.
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