
 

EAS Journal of Pharmacy and Pharmacology 
Abbreviated Key Title: EAS J Pharm Pharmacol 
ISSN: 2663-0990 (Print) &  ISSN: 2663-6719 (Online)  

Published By East African Scholars Publisher, Kenya 

Volume-5 | Issue-2 | Mar-Apr- 2023 |                       DOI: 10.36349/easjpp.2023.v05i02.004 
 

*Corresponding Author: Gideon O. Alade                  34 
Department of Pharmacognosy & Herbal Medicine, Niger Delta University, Wilberforce Island, Nigeria 

 

Original Research Article   

 

Peperomia pellucida (L.) Kunth Piperaceae has the Expected 

Reproductive Toxicity of Antimalarial Drugs? 
 

Gideon O. Alade
1*

, Blessing O. Ariri
1
, Tolulope O. Alade

1
, Kola’ K. Ajibesin

1
 

1Department of Pharmacognosy & Herbal Medicine, Niger Delta University, Wilberforce Island, Nigeria 
 

 

Article History 

Received: 02.03.2023 

Accepted: 10.04.2023 

Published: 18.04.2023 
 

Journal homepage: 

https://www.easpublisher.com   
 

Quick Response Code 

   

Abstract: In folklore medicine, Peperomia pellucida (L.) Kunth (Piperaceae), 

has demonstrated a good activity in malaria treatment and this has also been 

proven pharmacologically. Most antimalarial agents have demonstrated 

negative effects on spermatogenesis. For effective development and formulation 

of this plant resource into a dosage form that will be well tolerated by humans, 

the leaf extract of the plant was therefore evaluated for reproductive toxicity 

associated with antimalarial drugs in male Wistar rats at 250, 500 and 

1000mgkg
-1

 doses for it effect on the sperm characteristics as well as the 

histology of the testes. Rats, divided into three groups (n=6) administered with 

250, 500 and 1000mgkg
-1 

doses of the extract and a fourth one which was the 

control (administered with distilled water), were used for a period of twenty 

days following standard procedure. The result indicated, although the normal 

sperm morphology was not significantly affected, a significant reduction of 

sperm count and active motility by 93 and 71 (p<0.05) observed at 1000 mg/kg 

and interstitial necrosis of the testes at 500 which became severe at 1000 mg/kg. 

The extract was however safe at 250 mg/kg. The usual spermatotoxicty of 

antimalarials was therefore indicated at 500 and 1000mg/kg. The study has 

proven that P. pellucida leaf educed the usual antimalarial spermatotoxicity.  
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INTRODUCTION 
Peperomia pellucida (L.) Kunth is a member 

of the family, Piperaceae and very useful in the treating 

fever in folkloric medicine among several uses [1, 2]. 

Laboratory investigation on the antipyretic activity of 

the plant has been successfully performed to justify its 

folkloric use in fever [3]. One of the leading causes of 

mortality and morbidity in underdeveloped world is 

malaria fever. It poses a very serious problem in public 

health [4, 5]. Issue of resistance to orthodox treatment is 

a cause of treatment failure [6] and this has necessitated 

the development of alternative from medicinal plants 

[7-9]. One of the serious concerns of antimalarial drugs 

has been linked to reproductive dysfunction in male. 

For instance, chloroquine has been shown to elicit 

reduction of sperm motility [10]. Halofantrine has been 

shown to exhibit adverse sperm morphology [11], 

pyrimethamine caused was reported to cause arrest of 

spermatogenesis [12] while a study showed that 

artemether adversely altered sperm motility, viability, 

and count [13-14]. The current study was therefore 

aimed to deduce the value/effect of P. pellucida leaf on 

sperm characteristics. 

Plant collection and extraction 

Peperomia pellucida. sample was harvested 

from plants growing in the wild on the campus of Niger 

Delta University, Bayelsa State, Nigeria at N 039 57’ 

09.2’’ E 0056 06’ 50.8’’ on the 10
th

 of February, 2022. 

Proper plant identification and authentication were 

carried out at the Herbarium that is domiciled in the 

Department of Pharmacognosy & Herbal Medicine of 

the same University. An herbarium voucher specimen 

(NDUP237) was deposited followed by bulk plant 

collection for the purpose of extraction. Coarsely 

powdered dried leaves were prepared and 1050g of this 

was subjected to cold extraction using ethanol (50%) 

for 3 days. The filtered extract was subjected to 

concentration in vacuo at a temperature of 30℃ to 

afford 8.7% yield. The extract for oral administration 

was prepared in distilled water. 

 

Animals 

Procurement of the thirty male animals 

employed for the current study which were 140-160 kg 

Wistar rats was made at the Animal house of the 

Department of Pharmacology, Faculty of Pharmacy, 

https://www.easpublisher.com/
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Niger Delta University, Bayelsa State, Nigeria. The 

animals were kept under standard environmental 

conditions of equal daily hours of light and darkness 

(1:1) and were freely permitted to have access to water 

and standard rat diet. Approval to initiate and proceed 

with the work was secured from the Ethical committee 

in the same department while adhering to the guideline 

of the National Institute of Health on animal care [15]. 

 

Experimental Design 

The animals were picked at random and 

grouped into four comprising six each. The first; Group 

A (Control) received distilled water only while Groups 

B - D (Test) received the leaf extract of P. pellucida at 

graded doses (250, 500 and 1000 mg/kg p.o) for a span 

of twenty days. Following an all-night long fasting, on 

the 20
th

 day of the oral administration of the extract, 

animals were sacrificed by using ketamine i.p 

(20 mg/kg). The epididymis and testicles of each rat 

were carefully excised and used to evaluate sperm count 

histology, respectively.  

 

Assessment of sperm parameters 

Using the epididymis, sperm concentration (x 

10
6
/cells), sperm motility (%) and morphology (%) 

were evaluated using standard method with the aid of 

microscope slide and improved Neubauer 

Haemocytometer [16] by visualising under microscope 

(x 40 objective).  

Histological examination of testes 

A 10%
v
/v solution of Formalin was used for 

fixing the obtained testes and routine processing was 

performed by embedding them in paraffin wax. A 5 μm-

thick section was torn and stained (haematoxylin and 

eosin) and thereafter viewed under a microscope at x 

100 and 400. This was photographed with a digital 

camera borne on the microscope [17]. 

 

Data analysis 

The values that were obtained were subjected 

to statistics by using GraphPad Prism version 6.0.0 for 

Windows (GraphPad Software, www.graphpad.com). 

Analysis was performed with one-way analysis of 

variance and Tukey’s multiple comparison test. They 

were reported as mean ± standard error of the mean, and 

a value of P < 0.05 was taken to be significant. 

 

RESULTS AND DISCUSSION 
Sperm concentration was adversely affected in 

a dose dependent manner; a reduction of 11.9, 79.7 and 

93.2% was observed at 250, 500 and 1000 mgkg
-1

, 

respectively. Also, the percentage of active motile 

sperms showed 3.6, 50.7 and 70.7% at 250, 500 and 

1000 mg/kg. These were all significant at 250 and 500 

mg/kg (p<0.05). Normal morphology was also 

adversely with approximately 23, 19 and 19% reduction 

at 250 and 500 mg/kg (Table 1). 

 

Table 1: Outcome of P. pellucida leaf extract on sperm characteristics 

Parameters Distilled water 250 mgkg
-1

 500 mgkg
-1

 1000 mgkg
-1

 

% 

Active motile  14.0 ± 1.10  13.5 ± 1.58 (3.6) 7.0 ± 0.92 (50.0*) 4.10 ± 1.21 (70.7*) 

Sluggish motile) 65.9 ± 2..66 69.0 ± 3.96 (-4.4) 83.0 ± 3.50 (-20.6*) 86.1 ± 1.12 (-23.4*) 

Non motile  20.1 ± 1.32 17.5 ±1.10 (12.9) 10.60 ± 1.10 (47.3*) 9.8 ± 0.10 (51.2*) 

Normal morphology 75.0 ± 2.26  58.0 ± 3.86 (22.6*) 46.2 ± 2.70 (18.8) 38.0 ± 3.21 (18.8) 

(x 10
6
 cells/mL)  

Sperm count  5.9 ± 0.05 5.2 ± 0.33 (11.9) 1.20 ± 0.05 (79.7*) 0.4 ±0.01 (93.2*) 

Values = mean ± standard error of the mean, where N = 6, *P < 0.05 

Key: ( ) – percentage reduction, p< 0.05 

 

An estimate of about 1 in every 50 male with 

infertility problem will exhibit ‘suboptimal’ sperm 

characteristics. A combination of two or more of these 

parameters (reduced sperm concentration, sluggish 

motility and abnormal morphology) is a major cause 

[18]. In essence; semen deficiencies are an important 

factor in male infertility [19]. Factors such as reduced 

sperm count referred to as ‘oligospermia’, negatively 

altered motility referred to as ‘asthenospermia’ as well 

as abnormal morphology known as ‘teratospermia’ are 

significant among others [20]. About nine-tenth of male 

with cases of infertility challenges arises from low 

sperm count and as well as negatively altered motility 

and morphology [21]. 

 

The results of the histology of the testes reveal 

that the control group and 250mg/kg body weight group 

showed rich epithelium with seminiferous tubules, 

spermatogonia, Sertoli and Leydig cells congruous with 

the histology of the testis. This is evidenced in the 

insignificant differences exhibited by the sperm 

parameters. However, those administered with the 

extract at 500mg/kg body weight showed slight areas of 

necrosis while those with 1000mg/kg showed severe 

areas of interstitial necrosis and exudation consonant 

with atypia (Plate 1). Necrosis of the testes can 

sometimes be a complication of ‘Epididymo-orchitis’ 

[22, 23]. This shows that oral administration of the 

extract higher concentrations may be injurious to the 

testis. This has actually shown that apart from orthodox 

antimalarial drugs, plant drugs having antimalarial 

property should also be taken with caution. 

 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/hematoxylin
http://www.graphpad.com/
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Plate 1: Photomicrograph of transverse section of the testis tissue stained with Haematoxylin and Eosin X400 

Magnification of rats administered with P. pellucida leaf extract 

 

CONCLUSION 
The leaf of P. pellucida is not shorn of the 

reproductive toxicity expected of antimalarial drug. It 

elicited about 93% reduction of sperm concentration 

and approximately 70% reduction in motility at 

1000mg/kg dose. Hence, this drug should therefore be 

taken with caution as higher doses of the extract may be 

injurious to the testis.  

 

REFERENCES 
1. Ho, K. L., Yong, P. H., Wang, C. W., Kuppusamy, 

U. R., Ngo, C.T., Massawe, F., & Ng, Z. H. (2022). 

Peperomia pellucida (L.) Kunth and eye diseases: 

A review on phytochemistry, pharmacology and 

toxicology. Journal of Integrative Medicine, 20(4), 

292-304.  

2. Majumder, P., & Abraham, P. (2011). Ethno-

medicinal, Phytochemical and Pharmacological 

review of an amazing medicinal herb Peperomia 

pellucida (L.) HBK. Research Journal of 

Pharmaceutical, Biological and Chemical 

Sciences, 2(4), 358. 

3. Ahmade, I., Hikmawan, B. D., Sulistiarini, R., & 

Mun’im, A. (2023). Peperomia pellucida (L.) 

Kunth herbs: A comprehensive review on 

phytochemical, pharmacological, extraction 

engineering development and economic promising 

perspectives. Journal of Applied Pharmaceutical 

Science, 13(01), 001-009. 

4. Breman, J. G., Alilio, M. S., & Mills, A. (2004). 

Conquering the in-tolerable burden of malaria: 

what's new, what's needed: a summary. Am J Trop 

Med Hyg, 71(2 Suppl), 1–15. 

5. Ejebe, D. E., Ojieh, A. E., Ovuakporaye, S. I., 

Odion-Obomhense, H. K., Adegor, E. C., Amadi, 

C. N., Nwadito, C., Emudainohwo, J. O. T., & 

Ozoko, T. C. (2008). Effects of anti-malarial 

alkaloids on the sperm properties and blood levels 

of reproductive hormones of adult men. African 

Journal of Biotechnology, 7(19), 3395-3400. 



 

Gideon O. Alade et al. J; EAS J Pharm Pharmacol; Vol-5, Iss-2 (Mar-Apr, 2023): 34-37 

© East African Scholars Publisher, Kenya   37 

 

6. Sachs, J., & Malaney, P. (2002). The economic and 

social burden of malaria. Nature, 415(6872), 680–

685 

7. Rønn, A. M., Msangeni, H. A., Mhina, J., 

Wernsdorfer, W. H., & Bygbjerg, I. C. (1996). 

High level of resistance of Plasmodium falciparum 

to sulfadoxine-pyrimethamine in children in 

Tanzania. Trans R Soc Trop Med Hy, 190(2), 179–

181. 

8. Ogutu, B. R., Smoak, B. L., Nduati, R. W., Mbori-

Ngacha, D. A., Mwathe, F & Shanks, G. D. (2000). 

The efficacy of pyrimethamine-sulfadoxine 

(Fansidar) in the treatment of uncomplicated 

Plasmodium falciparum malaria in Kenyan 

children. Trans R Soc Trop Med Hyg, 94(1), 83–

84.  

9. Djimdé, A., Doumbo, O. K., Cortese, J. F., 

Kayentao, K., Doumbo, S., Diourté, Y., ... & 

Plowe, C. V. (2001). A molecular marker for 

chloroquine-resistant falciparum malaria. New 

England journal of medicine, 344(4), 257-263.  

10. Adeeko, A. O., & Dada, O. A. (1998). Chloroquine 

reduces fertilizing capacity of epididyma sperm in 

rats. Afr J Med Med Sci, 27(1-2), 63–64. 

11. Orisakwe, O. E., Obi, E., Orish, V. N., & 

Udemezue, O. O. (2003). Effect of halofantrine on 

testicular architecture and testosterone level in 

guinea pigs. Eur Bull Drug Res, 11, 105–109. 

12. Cosentino, M. J., Pakyz, R. E., & Fried, J. (1990). 

Pyrimethamine: an approach to the development of 

a male contraceptive. Proc Natl Acad Sci U S A, 

87(4), 1431–1435. 

13. Raji, Y., Osonuga, I. O., Akinsomisoye, O. S., 

Osonuga, O. A., & Mewoyeka, O. O. (2005). 

Onadotoxicity evaluation of oral artemisinin 

derivative in male rats. J Med Sci, 5(4), 303–206.  

14. Olumide, S. A., & Raji, Y. (2011). Long-term 

administration of artesunate induces reproductive 

toxicity in male rats. J Reprod Infertil, 12(4), 249-

260. 

15. National Research Council (US) Committee for the 

Update of the Guide for the Care and Use of 

Laboratory Animals. Guide for the Care and Use of 

Laboratory Animals. 8th edition. Washington 

(DC): National Academies Press (US); 

2011. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK54050/ d

oi: 10.17226/12910. 

16. Tanga, B. M., Qamar, A. Y., Raza, S., Bang, S., 

Fang, X., Yoon. K., & Cho, J. (2021). Semen 

evaluation: methodological advancements in sperm 

quality-specific fertility assessment - A review. 

Anim Biosci, 34(8), 1253-1270. 

17. Alade, G. O., Alade, T. O., Awotona, O. R., & 

Moody, J. O. (2016). Preliminary antifertility 

activity of Bambusa vulgaris leaf extract in male 

Wistar rats. Nigerian Journal of Natural products 

and medicine, 20, 61-66. 

18. Kumar, N., & Singh, A. K. (2015). Trends of male 

factor infertility, an important cause of infertility: 

A review of literature. J Hum Reprod Sci, 8(4), 

191-196. 

19. Cooper, T. G., Noonan, E., Von Eckardstein, S., 

Auger, J., Baker, H. G., Behre, H. M., ... & 

Vogelsong, K. M. (2010). World Health 

Organization reference values for human semen 

characteristics. Human reproduction update, 16(3), 

231-245.  

20. Harris, I. D., Fronczak, C., Roth, L., & Meacham, 

R. B. (2011). Fertility and the aging male. Rev 

Urol, 13, 184–90. 

21. Sabra, S. M., & Al-Harbi, M. S. (2014). An 

influential relationship of seminal fluid microbial 

infections and infertility, Taif Region, KSA. World 

J Med Sci, 10, 32-37.  

22. Ahmed, F., Al-Yousofy, F., Alyhari, Q., Alyabary, 

I., Alzubairi, S., Al-Wageeh, S., Al-Shami, E., 

Dajenah, M., & Al-Hitari, A. (2022). Testicular 

necrosis as a complication of severe epididymo-

orchitis: a case report. Pan Afr Med J, 23(42), 148. 

23. Alharbi, B., Rajih, E., Adeoye, A., Allatiefe, B. A., 

& Abdullah, M. H. (2019). Testicular ischemia 

secondary to epididymo-orchitis: A case 

report. Urol Case Rep, 19, 27. 

 

Cite This Article: Gideon O. Alade, Blessing O. Ariri, Tolulope O. Alade, Kola’ K. Ajibesin (2023). Peperomia pellucida (L.) Kunth 

Piperaceae has the Expected Reproductive Toxicity of Antimalarial Drugs?. EAS J Pharm Pharmacol, 5(2), 34-37. 


