
 

 

Effects of Cucumis sativus extract on the histomorphology of the ovaries 

and hormonal profile of adult female Wistar rats. 

 

ABSTRACT 

Background: Drugs of plant origin have served through the ages as the main stay in the 

treatment of diseases and preservation of human health. Cucumber is one of the plants that 

have nutritional values. 

Aim: This study was conducted to investigate the effect of Cucumis sativus extract on the 

ovaries, and sex hormones of adult female Wistar rats. 

Study Design and Methodology: SixteenWistar rats weighing about180-200g were divided 

into four groups (A-D) of four animals each. Group A(control) received only distilled water 

and feed, Group B received 250mg/kg body weight of cucumber fruit extract, Group C 

received 400mg/kg body weight of cucumber fruit extract and while Group D received 

1200mg/kg body weight of cucumber fruit extract. All the treatments were given orally daily 

for twenty-one days. The animals were sacrificed by cervical dislocation and dissected; the 

ovarieswere harvested and fixed in 10% formal saline for histological studieswhile blood was 

collected for hormonal analysis. 

Results: There was a significant increase (p<0.05) in FSH level of group B only when 

compared to the control groups while a non-significant decrease in the estradiol level in all 

the treatment groups when compared to the control. Histopathological studies show little 

distortion in the histomorphology of the ovaries in groups C and D. 

Conclusion: Cucumis sativusextract when consumed in large amount has deleterious effects 

on the female reproduction system. 
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INTRODUCTION 

Plants have been used as medicinal materials for thousandsof years and remain relevant as a 

natural sourceof active compound for treatments of human diseases (Cragg and 

Newman,2013).Many medicinal plants are used to treatvarious reproductive function 

ailments such as female infertility which is a public health concern in sub-Saharan African 

countries (Lienouet al., 2010).Cucumber (Cucumis sativus L) is a widely cultivated plant in 

the gourd family, Cucurbitaceae.It is thought to be one of the oldest vegetables cultivated by 

man with historical records dating back five (5) millennia (Gusmini and Wehner, 2008) The 

crop is the fourth most important vegetable after tomato, cabbageand onion in Asia (Wilcox 

et al., 2015). 

Reproductive toxicity is overwhelmingly becoming identified as an important part of 

overalltoxicology. The commonly usedconventional combined oral pills are usually 

associated with numerous adverse effects, necessitating indigenous drugs. Theuse of plants 

for medicinal and mythologicalpurposes, and for solving problems related to illhealth has 

been practiced in the African and other societies for centuries (Mohammed et al., 2014). 

Experts claim that cucumbers contain nutrients that help in male and female fertility 
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(Grubben and Denton, 2004). Cucumbers contain citrulline which helps to boast fertility in 

male and female. Citrulline induces blood flow into the penis which is a way to heal erectile 

dysfunction in males and alsoincreases the number of egg production in females during 

ovulation(Patil et al., 2012).This study investigates the effects of Cucumis sativus extract 

administration on the histomorphology of the ovaries and on the sex hormones of adult 

female Wistar rats. 

MATERIALS AND METHODS 

Location and duration of the study 

This study was carried out in Human Anatomy Department, Abia State University, Abia 

State, Nigeria. The rats were made to acclimatize for a period of two weeks after which the 

test substance was administered for 28days; the entire experiment lasted for five weeks. 

Ethical approval 

Ethical approval was obtained from the Ethical Committee, Faculty of Basic Medical 

Science, Abia State University,UturuAbia State. 

Preparation of the extract 

Fresh fruits of Cucumis sativus (cucumber) were obtained from Nkwo Market in Nnewi, 

Anambra State of Nigeria. The fruits were properly washed and sliced. The seeds were 

discarded and the greenish part of the fruit was air dried and ground with a laboratory 

blender.The air dried and ground Cucumis sativus was sifted with a 1 mm
2
 sieve to increase 

extraction efficiency. After that, about 100g was weighed and then submerged in 1000ml of 

distilled water and extracted using an inverter condenser on a 70°C water bath for two hours. 

Thereafter, the extract was filtered using Whatmann filter paper No. 1 and then the solvent 

removed using a rotary evaporator after setting it at a temperature of 40°C and a pressure of 

40 and 140 revolutions per minute until the weight becomes constant and the extracts 

condensed (Sultana et al., 2009). The extract weight was determined by calculating the 

difference between the weight of the vessel before and after evaporation. The extract was 

stored in opaque glass bottles at 4°C until the doses are made. 

 

Experimental design 

They were divided into 4 groups (A to D) each and were housed in 4 standard cages. The 

weight of each rat was measured using an analytical weighing balance. They were fed with 

rat chow and water ad libitum for a period of two weeks and were left to acclimatize with 

their new environment before the experiment began.. 

Group A-(Control) received only water and chow daily for three weeks 

Group B received only 250mg/kg (0.4ml) body weight daily for three weeks 

Group C received only 400mg/kg (0.8ml) body weight daily for three weeks 

Group D received only 1200mg/kg (2.4ml) body weight daily for three weeks 

All administration was done with canula and syringes, orally. 
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Extraction of the organs and collection of samples 

The rats were sacrificed by cervical dislocation after 28days of administration. The ovaries 

were then harvested, weighed and fixed in 10% formal saline to maintain normal 

physiological conditions for its histological processing while blood were collected for 

hormonal analysis. 

Histological analysis 

The ovaries of the experimental rats were removed and preserved in labelled bottles 

containing 10% formal saline. These were allowed to stand for 72hours to achieve good 

tissues penetration and effective fixation before being placed in ascending grades of ethanol 

for dehydration. First they were treated with two changes of 70% ethanol each lasting for one 

hour followed by 95% ethanol and then absolute alcohol for the same duration. Following 

dehydration, tissues were cleared in three changes of xylene each lasting for fifteen minutes. 

Impregnation in molten paraffin wax at 58
o
C was carried out overnight and the following 

morning the tissues were embedded in wax to form blocks. These tissue blocks were trimmed 

and sectioned at 5𝜇 thickness using rotary microtome. The section werefloated in warm water 

(28
o
C) and then taken up on aluminized glass slides. They were air-dried and stained using 

the H&E. They were dew axed in xylene for 2 minutes per 2 changes. Xylene was cleared in 

95% alcohol for another minute. The section were washed well in running tap water for 15 

minutes, differentiated in 1% alcohol for 5-10 seconds section turned blue. They were 

thereaftercounter stained with 1% alcohol ascending grades of alcohol, Eosin for 1 minute. 

Followed by rapid dehydration through ascending grades of alcohol, cleared in xylene and 

mounted wit DPX mountant. Stained sections were viewed under a light microscope and 

photomicrograph of the stained tissue was taken. 

Statistical analysis 

The statistical analysis of this research was done using ANOVA and student’s t-test of SPSS 

version 23 software  package and P<0.5 was considered as the level of significance. 

 

 

 

RESULTS 

Table 1. Comparison offollicle stimulating hormone (FSH) and estradiol on female Wistar 

rats. 

    Mean ±STD P 

FSH (ng/ml)  Control  5.60±0.00  

  Group B  6.85±0.07 0.002* 

  Group C 6.00±0.14 0.069 
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Fig 2. Photomicrograph of group B section of 

ovary administered with low dose of 

cucumber (x400)(H&E) shows moderate 

increase in the follicular development(MFD)  

and corpus luteum (CL) that appear normal. 

Fig 1. Photomicrograph of group A 

(Control) section of ovary(x400)(H/E) 

shows normal ovarian tissue with large 

corpus luteum (CL) and well developing  

follicles (WDF). 

 

  Group D  6.00±0.28 0.069 

      

Estradiol 

(ng/ml)  

 Control  26.5±3.53  

 Group B  21±4.24 0.145 

  Group C 19.5±2.12 0.083 

  Group D  20±1.41 0.099 

  

*P<0.05 means significant. The above data was analyzed using One Way Anova and PostHoc 

LSD. 

The FSH level of the control group averaged 5.60±0.00; that of group B was 6.85±0.07; that 

of group Cwas 6.00±0.14; and that of group Dwas 6.00±0.28. According to the PostHoc 

results, compared with the control group, the FSH of the low dose group was significantly 

higher (p=0.002); that of medium dose group was insignificantly higher (p=0.069), and that 

of high dose was also insignificantly higher (p=0.069). 

The estradiol level of the control group averaged 26.5±3.53; that of group B was 21±4.24; 

that of group C was 19.5±2.12; and that of group D was 20±1.41. According to the PostHoc 

results, compared with the control group, the estradiol of the low dose group insignificantly 

lower (p=0.145); that of medium dose group was insignificantly lower (p=0.083), and that of 

high dose was also insignificantly lower (p=0.099). 
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Fig 4. Photomicrograph of group D section of 

ovary administered with high dose of 

cucumber (x400)(H&E) shows moderate 

increase in the follicular development (MFD)  

and mild areas of haemorrhage (H) otherwise 

normal. 

Fig 3. Photomicrograph of group C section of 

ovary administered with mild dose of 

cucumber (x400)(H&E) shows mild  increase 

in the follicular development (MFD)  and 

moderate distortion of the architecture. 

        

 

 

 

        

DISCUSSION 

Evidence abound that plant derivatives have therapeutic potentials against vast human, 

animal and plant diseases (Ogbonniaet al., 2008), and thus, plants have become indispensable 

to human and animal existence. Consisting mostly of water and important electrolytes, 

cucumber was shown to lower stress and fights against aging process, has a cleansing action 

within the body by removing accumulated pockets of waste materials and chemical toxins 

and also has good source of antioxidant activity (Kaur, 2010). 

In this study, 16adultfemale Wistar rats were used as working models to test the effect of 

cucumber fruit extract on the ovaries and sex hormones.Result from table 1shows that 

Cucumis sativus administration causes significant increase in the follicle stimulating hormone 

level in group B and a non-significant increase in groups C and D when compared to the 

control. In the estradiol level, there was a non-significant decrease in the hormone level in all 

the treatment groups when compared to the control group. This differences in action can be 

attributed to the estrus cycle of the female Wistar rats as each cycle affect the level of each 

hormone in the rats corresponding to the cycle or phase. Cucumis sativus has been shown to 

have numerous beneficial active phytochemicals includingalkaloids, flavonoids, tannins, 

phlobatannins, steroids, saponins, and phytonutrients such as Vitamin C (Gupta and Prakash, 

2009; Agteet al., 2000; ofoegoet al., 2019). 
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Histopathological examination of the ovaries shows mild increase in the follicular 

development with corpus luteum that appears normal. This is due to the protective effects of 

Cucumis sativus which is rich in phytonutrients and free radical scavenging properties and 

agrees with the findings of Obetenet al., (2019), Soliman et al., (2015), Andreiaet al., (2013), 

and Kumar et al. (2010). 

CONCLUSION 

This study indicates the near toxic effects of Cucumis sativus and shows that it has beneficial 

effects in the female reproductive organs and hormones when consumed appropriately but 

disastrous when consumed in large amount. 

 

REFERENCES 

Agte VV, Tarwadi KV, Mngale S, Chiplonkar SA. Potential of indigenous green vegetables 

as natural sources of fortification of eight micronutrients. Journal of Food Composition and 

Analysis. 2000;13:885‑ 91. 

Andréia AS, Anacharis B, Adelar B, Gomes da Costa S, Eloá AK, Cristina GM, Rosane MP. 

Hepatoprotective effects of mushrooms. Molecules; 2013;18:7609-7630. 

Cragg GM, Newman DJ. Natural products: A continuing source of novel drug leads. 

BiochemBiophys Res Commun. 2013;1830(6):3670-3695 

Grubben GJH, Denton OA. Plant Resources of Tropical Africa 2 Vegetables, Leiden, 

Wageningen, Backhuys Publishers, Netherlands. 2004;48-57 

Gupta S, Prakash J (2009). Studies on Indian green leafy vegetables for their antioxidant 

activity. Plant Foods and Human Nutrition. 2009;64:39‑ 45. 

Gusmini G, Wehner T. Fifty-five years of yield improvement for cucumber, melon, and 

watermelon in the United States. HortTechnology. 2008;18:9-12.  

Kumar D, Kumar S, Singh J, Rashlimi N, Vashistha BD, Singh N. Free radical scavenging 

and analgesic activities of Cucumis sativus L. fruit extract. Journal of Young Pharmacist. 

2010;2(4):365-368. 

Lienou LL, Telefo PB, Bayala BR, Yemele MD, Lemfack MC, Mouokeu C, Goka CS, Tagne 

SR, Moundipa FP. Ethnopharmacological survey of plant used for treatment of female 

infertility in Baham, Cameroon. J Ethnopharmacol. 2010;136:178-187 

Mohammed A, Ibrahim MA, Islam MS. African medicinal plants with antidiabetic potentials: 

A review. Planta Med. 2014;80: 354–377 

Obeten KE, Fischer VA, Jennifer UO, Bonaventure A. Ovarian profile of wistar rats treated 

with theobroma cacao extract. Anatomy Journal of Africa. 2019;8(2):1570 – 1576. 

Ofoego UC, Nweke EO, Nzube OM. Ameliorative Effect of Ethanolic Extract of Cucumis 

sativus (Cucumber) Pulp on Alloxan Induced Kidney Toxicity in Male Adult Wistar Rats. 

Journal of Natural Sciences Research. 2019;9(4):12-22. 

Comment [.92]: a mild 

Comment [.93]: , which 

Comment [.94]: et al. 

Comment [.95]: et al. 

Comment [.96]: near-toxic 

Comment [.97]: . It shows 

Comment [.98]: on 

Comment [.99]: amounts 



 

 

Ogbonnia S, Adekunle AA, Bosa MK and Enwuru VN. Evaluation of acute and subacute 

toxicity of Alstoniacongenesis Engler (Apocynaceae) bark and Xylopia aethiopica (Dunal) A. 

Rich (Annonaceae) fruits mixtures used in the treatment of diabetes. AJB. 2008;7(6):701-705. 

Patil K., Kandhare A., Bhise D. Effect of aqueous extract of Cucumis sativus Linn. fruit in 

ulcerative colitis in laboratory animals. Asian Pac J Trop Biomed. 2012;S962-S969. 

Soliman MM, Baiomy AA, Yassin MH. Molecular and histopathological study on the 

ameliorative effects of curcumin against lead acetate-induced hepatoxicity and 

nephrototoxicity in Wistar rats. Biological Trace Element Research. 2015;167(1):91-102. 

Sultana B, Anwar F and Ashraf M. Effect of extraction solvent/technique on the antioxidant 

activity of selected medicinal plant extracts. Molecules. 2009;14(6):2167-80. 

Wilcox GI,Offor US and Omojola JT. Profitability of cucumber (Cucumis sativa L) 

production in Tai Local Government Area of Rivers State, Nigeria. JABE. 2015;2(3), 1-6  


