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This study investigated the hepatoprotective effects of plantain meal on liver enzyme levels in ethanol-induced Wistar rats.
Eighteen male Wistar rats (160—270 g) were divided into three groups: Group I (control), received standard rodent chow;
Group II, was fed a mixture of plantain meal and normal feed at a 1:1 ratio; and Group 111, received a 2:1 plantain-to-feed
ratio. After 14 days of dietary intervention, all groups were induced with 80% ethanol (5 ml/kg). Serum levels of alanine
aminotransferase (ALT), aspartate aminotransferase (AST), and alkaline phosphatase (ALP) were measured. The results
indicated that plantain meal significantly reduced ALT, AST, and ALP levels in the experimental groups compared to the
control, with the 1:1 ratio being more effective. These findings suggest that plantain meal possesses hepatoprotective
properties, making it a potential candidate for dietary interventions aimed at liver health.
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1.0 INTRODUCTION that play key roles in liver health (Santos et al., 2018).
1.1 Background Recent studies suggest that the bioactive compounds in
Plantains (Musa paradisiaca) are a major staple plantains, such as phenolic acids, flavonoids, and
food in tropical and subtropical regions, prized for their carotenoids, have antioxidant and anti-inflammatory
high starch content and significant nutritional benefits properties that could aid in protecting the liver from
(Arhoghro et al., 2024). They are rich in carbohydrates, toxins such as ethanol (Olabiyi ez al., 2020).
dietary fiber, vitamins (such as A, C, and B-complex),
and essential minerals like potassium and magnesium The liver plays a central role in maintaining
(Kulkarni and Khedkar, 2019). Aside from their dietary metabolic  homeostasis by  detoxifying harmful
value, plantains have garnered attention for their substances, producing essential proteins, and regulating
potential medicinal properties, particularly their ability fat and carbohydrate metabolism. Liver enzyme levels,
to alleviate oxidative stress and inflammation—factors such as ALT, AST, and ALP, are commonly used as
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biomarkers for liver function. Elevated levels of these
enzymes are typically indicative of liver damage or
dysfunction (Pratt & Kaplan, 2000). Ethanol is known to
induce liver injury, leading to the elevation of these
enzymes, which is why it is widely used to model liver
damage in experimental studies (Chalasani ef al., 2018).
Given the growing concern about liver diseases,
including non-alcoholic fatty liver disease (NAFLD),
exploring dietary interventions like plantain meal, which
may modulate liver enzyme levels, could offer novel
strategies for liver health management.

1.2 Statement of the Problem

While plantain has been implicated in
promoting overall health, its specific effects on liver
enzyme modulation in the context of ethanol-induced
liver injury remain underexplored. Liver diseases,
particularly those induced by ethanol and environmental
toxins, are on the rise globally. Understanding how
plantain meal influences liver enzymes in animal models
can provide valuable insights into its potential
hepatoprotective properties. This study addresses the gap
in knowledge by investigating the impact of plantain
meal on liver enzymes in Wistar rats.

1.3 Aims and Objectives

The primary aim of this study was to evaluate
the effect of plantain meal on liver enzyme levels (ALT,
AST, and ALP) in ethanol-induced Albino Wistar rats.
The objectives of this study were:

A. To assess the serum levels of ALT, AST, and
ALP in rats fed with plantain meal and induced
with ethanol.

B. To compare the effects of two different ratios of
plantain meal (1:1 and 2:1) mixed with normal
feed on liver enzyme activity.

1.4 Significance of the Study

The significance of this study rested on its
potential to highlight a natural dietary intervention for
liver health. Liver enzyme assays are widely used to
monitor liver function, and the findings of this study
could suggest that plantain meal might reduce the risk of
liver damage induced by toxins such as ethanol. If
plantain meal was shown to modulate liver enzyme
levels  favorably, it could inform dietary
recommendations for individuals at risk of liver disease,
especially those who consume alcohol regularly.
Furthermore, this study could lay the groundwork for
future research into plantain’s therapeutic role in liver
health.

2.0 LITERATURE REVIEW
2.1 Plantain Overview

Plantains belong to the Musa genus and are
closely related to bananas (Valmayo et al, 2020). Unlike
desert bananas, plantains are starchier, and are typically
consumed when cooked (Amah ef al, 2021). They are
rich in nutrients, providing a good source of complex
carbohydrates, fiber, and essential vitamins (Babayemi

et al., 2010). In addition to their dietary benefits,
plantains contain bioactive compounds, including
polyphenols and flavonoids, that have been shown to
possess antioxidant and anti-inflammatory properties
(Ugbogu et al., 2018). These properties suggest that
plantains could play a role in mitigating oxidative stress,
a contributing factor in liver damage (Santos et al.,
2018).

2.2 Liver Enzymes

The liver performs several crucial functions,
including detoxification of toxins, production of bile, and
synthesis of essential proteins. Liver enzymes such as
ALT, AST, and ALP are vital biomarkers for assessing
liver function. ALT and AST are transaminases primarily
found in the liver, with elevated levels in the blood
indicating hepatocellular damage (Pratt & Kaplan,
2000). ALP, on the other hand, is involved in the
breakdown of phosphate groups and is useful in detecting
cholestatic liver conditions (Chalasani et al., 2018).
Monitoring these enzymes provides a clear picture of
liver health, particularly when exposed to toxic
substances like ethanol.

2.3 Phytochemicals in Plantain

Plantains contain various phytochemicals,
including alkaloids, tannins, flavonoids, and saponins,
which have shown promise in reducing oxidative stress
and inflammation (Sanni ef al., 2019). These compounds
are believed to have hepatoprotective effects, potentially
reducing liver enzyme elevations associated with liver
injury. Polyphenols in plantains, specifically, have been
linked to antioxidant activity, which may help prevent or
alleviate liver damage (Ugbogu et al, 2018).

3.0 MATERIALS AND METHODS
3.1 Experimental Animals
Eighteen male Wistar rats (160-270 g) were
obtained from the animal house of the Department of
Pharmacology, University of Port Harcourt, Rivers State,
Nigeria. The rats were housed under standard laboratory
conditions in the animal facility of the Faculty of Basic
Medical Sciences, Niger Delta University, Bayelsa State,
Nigeria. After acclimatization for 14 days, the rats were
randomly divided into three groups of six each:
e  Group I (Control): Fed with normal rodent
chow.
e  Group II (1:1 Ratio): Fed with a mixture of
plantain meal and normal feed at a 1:1 ratio.
e  Group III (2:1 Ratio): Fed with a mixture of
plantain meal and normal feed at a 2:1 ratio.

3.2 Plantain Meal Preparation

Unripe plantains were purchased from
Amassoma Market, Southern Ijaw Local Government,
Bayelsa State, Nigeria, in the month of January, 2024.
They were peeled off, and the pulp was sliced into pieces
which were dried under the sun for 48 hours. The dried
plantain pulp slices were then grinded into powder using
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an electric blender. The powder was mixed with standard
rodent chow using the designated ratios (1:1 and 2:1) for
Groups II and II1, respectively.

3.3 Experimental Protocol

After the 14-day feeding period, all rats were
administered with 80% ethanol (5 ml/kg body weight) to
induce liver injury. Blood samples were collected via
cardiac puncture for liver enzyme assays after the rats
were sacrificed under chloroform anesthesia.

3.4 Biochemical Analysis

Serum ALT, AST, and ALP levels were
measured  spectrophotometrically using standard
biochemical kits from Randox Laboratories. The assays

were performed according to the manufacturer’s
instructions.

3.5 Statistical Analysis

Data were analyzed using one-way analysis of
variance (ANOVA), followed by a post-hoc Tukey test
to determine statistical significance (p < 0.05). Results

were presented as means + standard error of the mean
(SEM).

4.0 RESULTS

Figures 1, 2 and 3 show the effect of plantain on the liver
enzymes, ALT, AST and ALP, respectively.

4.1 Effect of Plantain on ALT Levels
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Figure 1: Effect of Plantain on serum levels of ALT, Alanine Aminotransferase. NF (normal rodent feeds), PM
(plantain meal), values are in Mean £ SEM. n=6

The ethanol-induced rats fed with normal feed
had significantly higher ALT levels (137.38 IU/L)
compared to those in the experimental groups, where the

1:1 ratio (113.11 IU/L) was more effective in lowering
ALT levels. The 2:1 group recorded a value of 128.10
TU/L.
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Figure 2: Effect of Plantain meal on the serum levels of Aspartate Aminotransferase enzyme. NF (Normal rodent
feeds), PM (Plantain Meal), values are expressed as Mean + SEM, n=6
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4.2 Effect of Plantain on AST Levels

Figure 2 shows the effect of plantain on the
serum level of Aspartate Aminotransferase. Ethanol
induction increased AST levels to 93.00 IU/L in the
control group, while plantain meal at ratios 1:1 and 2:1

reduced these levels to 49.22 IU/L and 69.70 IU/L,
respectively.

4.3 Effect of Plantain on ALP Levels
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Figure 3: Demonstrates the effect of plantain on the serum levels of Alkaline Phosphatase enzyme, ALP. NF=
Normal rodent Feeds, PM (Plantain Meal), values are expressed as Mean = SEM, n=6

A significant increase in ALP levels (110.71
IU/L) was observed in the control group, whereas the
experimental groups showed reduced ALP levels (51.36
IU/L for 1:1 and 79.56 TU/L for 2:1, respectively).

5.0 DISCUSSION AND CONCLUSION
5.1 Discussion

The results from this study demonstrate that
plantain meal has a significant hepatoprotective effect in
ethanol-induced liver injury in Albino Wistar rats.
Ethanol-induced liver injury is commonly associated
with elevated serum ALT, AST, and ALP levels, as these
enzymes are released into the bloodstream when liver
cells are damaged (Chalasani et al., 2018). The reduction
in these enzyme levels in rats fed with plantain meal
suggests that the bioactive compounds in plantain, such
as flavonoids and polyphenols, might play a critical role
in mitigating oxidative stress and inflammation in the
liver (Adebayo et al, 2014, Santos et al., 2018, Arhoghro,
2022).

The more pronounced effect observed in the 1:1
plantain-to-feed ratio group may indicate an optimal
concentration of plantain meal that maximizes its
hepatoprotective potential. These findings align with
previous studies suggesting that dietary plantains can
reduce liver damage in animal models (Ugbogu et al,
2018, Olabiyi et al, 2020, El-Demerdesh et al, 2022,
Arhoghro et al, 2024).

5.2 Conclusion
Plantain meal demonstrated significant
hepatoprotective effects in ethanol-induced Wistar rats,

as evidenced by reductions in serum ALT, AST, and
ALP levels. These findings suggest that plantain meal
may serve as a viable dietary intervention to support liver
health, particularly in the prevention of liver diseases.

5.3 Recommendations

Further studies should explore the specific
molecular pathways by which plantain meal affects liver
enzymes. Investigations into plantain's antioxidant and
anti-inflammatory  properties will enhance the
understanding of its  hepatoprotective  effects.
Additionally, clinical trials are necessary to assess the
applicability of these findings in human populations,
particularly for individuals with liver disease or those at
risk of ethanol-induced liver damage.
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