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Abstract- The leaves of Musa paradisiaca commonly 

known as plantain are used for a number of purposes 

including wrappers for certain indigenous foods, 

animal feed and treatment of certain heath 

conditions due to their medicinal properties 

including antibacterial, antidote, astringent, anti-

inflammatory, antidiarrheal, anthelminthic, 

antihypertensive, antiseptic, and cardiac demulcent. 

Despite the usefulness of Musa paradisiaca leaves 

especially for medicinal purposes, several studies 

have linked the ingestion of herbal remedies to 

deterioration of certain key organs such as kidney, 

liver, heart and the spleen. The current study 

therefore was designed to investigate the effect of the 

ethanolic leaf extract of Musa paradisiaca on the 

histology of the liver, kidney, heart and spleen of 

female Wistar albino rats. Ten (10) rats weighing 

150-250 g were divided into two groups (Group A and 

Group B). Group A was administered distilled water 

only, while group B was administered the ethanolic 

leaf extract of Musa paradisiaca in appropriate 

concentrations depending on the animal weight for a 

period of 21 days. Photomicrograph results obtained 

from the histological study showed normal heart and 

spleen histology of the treated group administered 

ethanolic leaf extract of Musa paradisiaca. However, 

there were observed signs of necrosis in the liver and 

mild interstitial congestion in the kidney of the 

treated group administered ethanolic leaf extract of 

Musa paradisiaca. Result from the study points to the 

fact that the leaves of Musa paradisiaca may pose a 

threat on the kidney and liver.  

 

Indexed Terms- Extract, Histology, Organs, 
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I. INTRODUCTION 

 

Apart from their use as dietary supplements, natural 

plant-derived products find application in 

pharmaceuticals and various healthcare products 

(Ugbogu et al., 2020). Herbs, herbal materials, herbal 

preparations, and finished herbal products that 

comprise plant parts and other plant materials or 

combinations as active components are referred to as 

herbal medicine by the World Health Organization 

(WHO) (Victor et al., 2023). Research findings 

indicate that over 60% of individuals use herbal 

remedies without consulting a physician, as a result of 

their strong convictions on their efficacy and safety 

(Amorha et al., 2018). While many use these 

treatments in the hopes of experiencing positive 

outcomes, there is a chance that they may have 

negative consequences body organs and consequently 

functions thereby necessitating the need for further 

research (Victor et al., 2023). 

 

Musa paradisiaca commonly known as plantain is an 

herbaceous, perennial, monocotyledonous plant in the 

Musacaceae family belonging to the genus Musa 

together with Musa sapientum commonly referred to 

as bananas (Ajijolakewu et al., 2021). Different parts 

of Musa paradisiaca such as the pulp, peel, shoot, root, 

fruit, seed, inflorescence, and flower have been found 

to be useful for either nutritional or medicinal 

purposes (Agama-Acevedo et al., 2016). While the 

leaves of Musa paradisiaca are used as wrappers for 

cooking a number of traditional foods and as  feed for 

domestic animals, they also have a number of 

traditional medicinal application including 

antibacterial, antidote, astringent, anti-inflammatory, 

antidiarrheal, anthelminthic, antihypertensive, 

antiseptic, cardiac demulcent agents and also serve as 

an alternative medicine for asthma, hypertension, 
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rheumatism and blood sugar control, management of 

gastric ulcer and relief of colitis (Etim et al., 2018). 

 

A number of studies have reported renal tubular 

lesions including inflammatory cell infiltration, 

degeneration, and necrosis of renal tubular epithelial 

cells caused due to ingestion of herbal medicinal 

remedies (Luo et al., 2018). More specifically, a study 

involving the exposure of rats to plant extracts 

revealed histopathological changes in the kidney 

showing acute tubular necrosis with diffused 

interstitial and glomerular hemorrhage, hence 

suggesting irreversible cellular injury affecting the 

epithelial parenchyma and endothelial cells (Lloyd et 

al., 2013). In line with this finding, a study by Victor 

et al. (2023) on the effect of premature Musa 

paradisiaca pulp extract on the histology of the liver 

and kidneys of female Wistar rats, reported induced 

nephrotoxic and hepatotoxic changes in rats treated 

with the extract. From the foregoing therefore, while 

the leaf of Musa paradisiaca may be a useful herbal 

remedy in treating a number of health conditions, it 

may also be associated with toxic effects on key 

organs such as the liver and kidney (Prabha et al., 

2011; Victor et al., 2023). The current study therefore 

was designed to check the effect of ethanolic leaf 

extract of Musa paradisiaca on important organs 

including the spleen, liver, kidney and heart. 

 

II. MATERIALS AND METHODS 

 

2.1 Plant material 

Fresh Musa paradisiaca leaves were collected using a 

cutlass at a plantation located at Ukpenu, Ekpoma Edo 

State Nigeria and taken to the Ambrose Alli University 

Herbarium for identification.  

 

2.2 Experimental animals 

Ten (10) female Wistar albino rats weighing between 

0.15-0.25kg (150-250 g body weight) were obtained 

from college of Medicine animal house, Ambrose Alli 

University Ekpoma, Edo State Nigeria. The animals 

were housed in daily cleaned and weekly disinfected 

standard iron cages at room temperature and average 

humidity.  

 

2.3 Preparation of Extract 

The leaves of Musa paradisiaca separated from the 

stalk were sliced into smaller pieces with a kitchen 

knife and air dried under shade for 12 days, after which 

it was ground using a blender to obtain a homogenous 

powder weighing 20g. Extraction was done by 

dissolving 20g of the weighed powder in 200ml 

ethanol in a volumetric flask. After 48 hours of 

thorough maceration, the mixture was filtered into a 

beaker using Whatman filter paper. The obtained 

filtrate was concentrated under mild temperature using 

a water bath. The concentrated sample was then 

dissolved using 100ml of distilled water to make the 

stock ethanolic extract.    

 

2.4 Experimental design 

The ten (10) Wistar female albino rats were divided 

into two (2) groups of five rats depending on their 

weight with group A as the control group while Group 

B was the treatment Group. The rats were allowed five 

(5) days to acclimatize to the environment before the 

commencement of the experiment.  The rats were fed 

with growers mash feed and given adequate water 

throughout the period of the research. 

 

2.5 Administration of Musa paradisiaca extract 

34.5ml of the stock ethanolic extract of Musa 

paradisiaca was taken and diluted in 200ml distilled 

water. 3ml of distilled water was administered to the 

control group (Group A) while the treatment group 

(Group B) was given 3ml of the diluted ethanolic 

extract. The administration for both groups was 

through the viscera and was done through 21 days.  

 

2.6 Animal sacrifice  

After the 21st day, the body weight of the rats was 

obtained using a digital weighing balance; the rats 

were thereafter anaesthetized using chloroform and 

humanely sacrificed. The animals were then dissected 

to harvest the liver, heart, kidney and spleen which 

were transferred into standard bottles containing 

formalin buffer. 

 

2.7 Histological study 

The tissues were each trimmed to about 3mm 

thickness to enable good fixation in 10% formalin. 

Dehydration, clearing and embedding were done in 

ethanol, xylene and paraffin respectively.  After 

preparation and staining with hematoxylin and eosin 

(H&E), a photomicrograph of the slides was taken 

using photographic microscope.  
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III. RESULTS 

 

3.1 Histology of liver of control and treated group with 

Musa paradisiaca leaf extract  

The histological result of the effect of ethanolic leaf 

extract of Musa paradisiaca on the liver of an adult 

female albino rat showed that the control group 

(Figure 1) has normal histology at x400 with the 

basophilic hepatocytes (H), the Sinusoids (S) and the 

Central veins clearly observable. The liver section of 

the treated group (Figure 2) however shows signs of 

necrosis with the tissue Sinusoids (S) and hepatocyte 

(H) at x400 in comparison with the control group. 

   

 
Figure 1: photomicrograph of rat liver section of 

control group administered distilled water (H&E, 

x400) 

 

 
Figure 2: photomicrograph of rat liver section of 

treated group administered Musa paradisiaca 

ethanolic leaf extract (H&E, x400) 

 

3.2 Histology of the Kidney of control and treated 

group with Musa paradisiaca leaf extract 

The kidney section of the control group (Figure 3) 

shows normal histology at x100 with the renal 

Corpuscle (C) and the intersection (i) at 1x100 clearly 

observable. The kidney section of the treated group 

(Figure 4) shows the renal corpuscle, kidney tubules 

(T) and mild interstitial congestion when compared to 

that of the control group. 

  

 
Figure 3: photomicrograph of Kidney section of 

control group administered distilled water (H&E, 

x100) 

 

 
Figure 4: photomicrograph of Kidney section of 

treated group administered Musa paradisiaca 

ethanolic leaf extract (H&E x400) 

 

3.3 Histology of the heart of control and treated group 

with Musa paradisiaca leaf extract 

The heart section of the control group (Figure 5) 

composed mainly of myocardial fiber (A) and 

interstitial space (B) shows normal histology at x400. 

The treated group (Figure 6) section of the heart shows 

normal histology of myocardial fiber (A) and 

interstitial space (B) when compared to the control 

group.  
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Figure 5: photomicrograph of heart section of control 

group administered distilled water (H&E x400) 

 

 
Figure 6: photomicrograph of heart section of treated 

group administered Musa paradisiaca ethanolic leaf 

extract (H&E x400) 

 

3.4 Histology of the spleen of control and treated 

group with Musa paradisiaca leaf extract 

The splenic tissue section of the control group (Figure 

7) composed mainly of peri-arterial lymphoid sheath 

with germinal center (G) shows normal histology at 

x100. The splenic section of the treated group (Figure 

8) also shows normal histology when compared to the 

control as the peri-arterial lymphoid sheaths with 

germinal center (G) are clearly observable.   

 
Figure 7: photomicrograph of spleen section of 

control group administered distilled water (H&E 

x100) 

 

 
Figure 8: photomicrograph of spleen section of 

treated group administered Musa paradisiaca 

ethanolic leaf extract (H&E x100) 

 

IV. DISCUSSION 

 

Various parts of M. paradisiaca are used in traditional 

medicine in the management or treatment of a number 

of health conditions including diabetes, diarrhea, 

burns, hypertension, marasmus, bites, hemorrhage and 

ulcers (Ugbogu et al., 2018). According to Asuquo & 

Udobi (2016) the leaf juice of Musa paradisiaca is used 

in the treatment of fresh wounds, cuts and insect bites. 

Despite the usefulness of different parts of Musa 

paradisiaca, a number of studies have established 

potential toxicities associated with some plants and 

vegetables including hepatotoxicity, nephrotoxicity, 

and cancer (Nalimu et al., 2021). This hence 

necessitated the study on the effect of the ethanolic 

leaf extract of Musa paradisiaca on relevant oragans in 

female wistar albino rats.  
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The liver and kidney are the main organs of 

biotransformation in the body, hence the pathological 

changes observed in the liver and kidney (Figure 2 and 

Figure 4) of the treated experimental group may not be 

surprising. This pathological change may be as a result 

of exposure to some harmful phytochemical or 

substance present in the extract (Yang et al., 2018). 

This result is in line with the study conducted by 

Victor et al. (2023) in which the ethanolic extract of 

premature Musa Paradisiaca pulp showed nephrotoxic 

and hepatotoxic effect. In an earlier study by Ogunk-

Nnoka et al. (2012), the histological effect of ethanolic 

leaf extract of sorghum bicolour on the liver and 

kidney of rats showed presence of lesions in these 

tissues suggesting toxicity of the extract. These 

changes can be attributed to presence of liver injuries 

leading to distinct morphological abnormalities such 

as loss of sinusoidal fenestrations (Greuter et al., 

2016). 

 

The absence of lesion or cyto-architectural distortion 

observed in the heart and spleen sections of the treated 

group may be attributed to the short duration of the 

experiment. It is possible that the tissue sections may 

possess histological lesions from 28days and above. 

The absence of lesions observed in these two tissues 

(heart and spleen) is consistent with the study on the 

effect of ethanolic leaf extract of moringa leaf on rat 

organs in which the kidney, liver, heart and spleen 

possessed normal histology (Owolabi & Ogonnaike, 

2014).  

 

CONCLUSION 

 

In conclusion, though the leaves of Musa paradisiaca 

have a number of uses both nutrient and medicinal 

wise the study provides evidence that its use may 

likely cause liver and kidney damage.  

 

COMPETING INTERESTS 

 

The author has declared that no competing interests 

exist. 

 

ACKNOWLEDGMENT 

 

In a special way, I wish to express my profound 

gratitude to my research supervisor Prof. Hanson 

Iyawe, who was always available to supervise and 

offer his expertise advice throughout the project. May 

God continue to bless and uphold you. 

 

I am also grateful to the departmental chief laboratory 

technician, Dr. Ihimire, Inegbenose Godwin for his 

involvement and guidance during the course of this 

research, especially during the organ extraction 

process. May the good lord continue to strengthen you 

sir. 

 

A very big thanks goes to my course adviser, Mrs. 

Edith Adekanle for her constant encouragement and 

moral support throughout the journey.  

 

I am forever grateful to my parents, friends and 

colleagues for their support and cooperation 

throughout the journey. May God continue to bless 

and keep you all. Amen. 

 

REFERENCES 

 

[1] Agama-Acevedo, E., Sañudo-Barajas, J.A., 

Vélez De La Rocha, R., González-Aguilar, G.A., 

& Bello-Peréz, L.A. (2016). Potential of plantain 

peels flour (Musa paradisiaca L.) as a source of 

dietary fiber and antioxidant compound CyTA. J 

Food Sci 14:117–123. https:// doi. org/ 10.1080/ 

19476 337.2015.1055306 

[2] Ajijolakewu, K.A., Ayoola, A.S., Agbabiaka, 

T.O., Zakariyah, F.R., Ahmed, N.R., Oyedele, 

O.J., & Sani, A. (2021). A review of the 

ethnomedicinal, antimicrobial, and 

phytochemical properties of Musa paradisiaca 

(plantain). Bulletin of the National Research 

Centre, 45:86. doi.org/10.1186/s42269-021-

00549-3. 

[3] Amorha, K.C., Nwabunike, I.A., Okwumuo, 

B.M., Ayogu, E.E., Nduka, S.O., & Okonta, M.J. 

(2018). Use of herbal medicines in a Nigerian 

community and their reported adverse effects: A 

pilot study. Trop J Pharm Res., 17(10):2067-72. 

http://dx.doi.org/10.4314/tjpr.v17i10.25 

[4] Asuquo, E.G., & Udobi, C.E. 

(2016). Antibacterial and toxicity studies of the 

ethanol extract of Musa paradisiaca leaf. Cogent 

Biology, 

2(1). doi:10.1080/23312025.2016.12192 



© APR 2025 | IRE Journals | Volume 8 Issue 10 | ISSN: 2456-8880 

IRE 1707897          ICONIC RESEARCH AND ENGINEERING JOURNALS 575 

[5] Etim, O.E.,  Ekpo, A.J., Bassey, U.E., & Akpan, 

U.E. (2018). Effect Of Aqueous and Ethanol 

Leaf Extracts Of Musa Paradisiaca on Serum 

Protein, Liver And Kidney Function In Albino 

Wistar Rats. IOSR Journal of Biotechnology and 

Biochemistry, 4(6): 16-19. DOI: 10.9790/264X-

0406011619 

[6] Greuter, T., & Shah, V.H. (2016). Hepatic 

sinusoids in liver injury, inflammation, and 

fibrosis: new pathophysiological insights. J 

Gastroenterol., 51(6):511-9 

[7] Lloyd, G.D., Jonathan, F.G., & Cesar, D.G. 

(2013). Cytotoxic activity and Antioxidant 

Potentials of hexane and Methanol extracts of 

IR64 Rice bran against Human Lung (A549) and 

Colon (HCT116) Carcinomas. Int Res J 

Biological Sci., 2(5):19-23. 

[8] Luo, Y., Liu, H.Y., Zhou, B.H., & Song, J.C. 

(2018). Research of toxicity of Herba Leonuri. 

Jilin Journal Traditi Chin Med., 38:1082-6. 

[9] Nalimu, F., Oloro, J., Kahwa, I., & Ogwang, P. 

E. (2021). Review on the phytochemistry and 

toxicological profiles of Aloe vera and Aloe 

ferox. Future journal of pharmaceutical 

sciences, 7(1): 145. 

https://doi.org/10.1186/s43094-021-00296-2.  

[10] Owolabi, J.O., & Ogonnaike, P.O. (2014). 

Histological evalutation of the effects of moringa 

leaf extract treatment on vital organs of Albino 

rats. Merit Research Journal of Medicine and 

Medical Science, 2(10): 245-257.  

[11] Prabha, P., Karpagam, T., Varalakshmi, B., & 

Packiavathy, A. S. (2011). Indigenous anti-ulcer 

activity of Musa sapientum on peptic ulcer. 

Pharmacognosy research, 3(4), 232–238. 

https://doi.org/10.4103/0974-8490.89742 

[12] Ugbogu, E. A., Nwoku, C. D., Ude, V. C., & 

Emmanuel, O. (2020). Evaluating bioactive 

constituents and toxicological effects of aqueous 

extract of fermented Pentaclethra macrophylla 

seeds in rats. Avicenna journal of phytomedicine, 

10(1): 101–113. 

https://doi.org/10.3390/plants10071429 

[13] Ugbogu, E. A., Ude, V. C., Elekwa, I., Arunsi, U. 

O., Uche-Ikonne, C., & Nwakanma, C. (2018). 

Toxicological profile of the aqueous-fermented 

extract of Musa paradisiaca in rats. Avicenna 

journal of phytomedicine, 8(6), 478–487.  

[14] Victor, P. D. , Ordu, K. S., Ogaree, T.B., Allison, 

T., Ajie, P.C., Wami-Amadi, C.F., Okpara, P. E., 

Reuben, E., Nonju, I.I., & Jaja, B.N.R. (2023). 

The Effects of Ethanolic Extract of Premature 

Musa Paradisiaca (Plantain) Pulp on the 

Reproductive System of Female Wistar Rats. 

International Journal of Medical Science and 

Clinical Research Studies, 3(3): 429-439. DOI: 

https ://doi .org/10.47191/ijmscrs/v3-i3-26 

[15] Victor, P. D., Ordu, K. S., Ajie, P. C., Okpara, E. 

P., Ogari, T. B., Reuben, E., Nonju, I. I., 

Ekokodje, J. W., & Wami-Amadi, C. F. (2023). 

The effect of ethanolic extract of premature Musa 

Paradisiaca (plantain) pulp on the histology of 

the liver and kidneys of female Wistar rats. 

International Journal of Research in Medical 

Sciences, 11(3), 808–812. 

https://doi.org/10.18203/2320-

6012.ijrms20230564 

[16] Yang, B., Xie, Y., Guo, M., Rosner, M. H., Yang, 

H., & Ronco, C. (2018). Nephrotoxicity and 

Chinese Herbal Medicine. Clinical journal of the 

American Society of Nephrology : CJASN, 

13(10), 1605–1611. 

https://doi.org/10.2215/CJN.11571017 


