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INTRODUCTION 

The director of World health Organization (WHO) on 

Traditional Medicine in 1993 reported that the use of 

plant based traditional medicine provided the primary 

healthcare need for 80% of human population.
[1]

 In the 

present day medicine, the use of folk medicine and 

herbal medications is becoming popular both in the 

developed and developing world.
[2] 

 

World health Organization (WHO) defined infertility as 

a disease of the male or female reproductive system in 

which there is failure to achieve pregnancy after 12 

months or more of regular unprotected sexual 

intercourse.
[3] 

Infertility can be primary or secondary. Primary 

infertility is established when the couple or individual 

have never conceived despite cohabitation, adequate 

intercourse for 12 months. Secondary infertility is 

established when the woman has conceived previously 

but subsequently unable to conceive. The term 

subfertility which was recently introduced has been used 

by clinicians to define difficulty that is experienced by 

some couple, both of whom may have reduced fertility, 

jointly to conceive. This term seems more accurate and 

less stigmatizing for persons who experience fertility 

problems.
[4]

 Infertility in male is the inability to produce 

sperm cells or enough sperm cell needed for fertilization 

of an ovum.
[5] 
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The effects of methanol extract of Ochna schweinfurthiana on reproductive hormone (testosterone), semen 

analysis in male wistar rats were studied. The phytochemical screening was evaluated and was found to contain 

glycosides, flavonoids, saponins, cardiac glycoside, steroids, trepenoids and the fractionated portion contained 
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the cauda epididymis, left testicle were harvested and the weights were taken. Semen sample and blood were 

collected for semen analysis and testosterone level. The results showed that there was a significant decrease in the 

sperm motility of the test group p< 0.05, decrease in sperm count of the test group p< 0.05, decrease in the normal 

sperm morphology, and decrease in the testosterone level. Hence Ochna schweinfurthiana may be toxic to male 

reproductive organ. 
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The normal sperm count necessary to achieve 

fertilization is about 15 to 20 million count according 

to.
[6]

 Male infertility factor may be induced by many 

factors which are but not limited to; diseases, 

environmental factor (environmental pollutant), adverse 

drug effect, plants or even herbal preparations. Male 

fertility is largely determined in spermatogenesis, the 

development of spermatozoa from spermatogonia in the 

testes which is by mitotic and meiotic divisions. This is 

followed by extensive morphological and biochemical 

differentiation, leading to a mature spermatozoon. Male 

infertility can be attributed to reduced sperm count, 

abnormal spermatozoa parameters such as total absence 

(azoospermia), oligospermia, teratozoospermia and 

asthenozoospermia. Infertility affects 15% of couples at 

reproductive age worldwide and those with male 

infertility accounts for up to half of the total cases.
[7]

 

About 20% of all infertility cases can be attributed to 

male factor, however, the true prevalence of male 

infertility is not clearly defined because of multiple 

factors which include: difference in the sources of data, 

differences in the definition of infertility and region/ 

population based studies.
[8]

 Male infertility factor is 

usually diagnosed with abnormal semen analysis or by 

other sperm function defects. The age standardized 

prevalence of male infertility has been reported to 

increases by 0.3% annually.
[9]

 Male infertility is mostly 

caused by problems that affect either sperm production 

or sperm transport through its tract. The causes of male 

infertility can range from: production problems which 

can result from undescended testis, infections (especially 

Mumps virus infection at younger age), torsion, 

varicocele, medicine and chemical, radiation and 

unknown causes to the blockage of sperm transport 

which can result from prostate related problems, 

vasectomy to hormone related problems which can result 

from pituitary tumors, congenital lack of Luteinizing 

hormone (LH) and Follicular Stimulating hormones 

(FSH). Although many couple can achieve pregnancy 

with Assisted Reproductive Technology (ART), 

investigation and evaluation of male factor is important 

for the most appropriate therapy to be given. Male 

fertility factor can be treated, medically, surgically, with 

the use of third party donor or even with adoption. 

Without the evaluation of male fertility factor, adequate 

management of the patient/ couple is not possible.
[10]

  

 

The major challenge of infertility generally is the 

inability to conceive and in most developing countries 

especially Nigeria, the couple is often socially 

stigmatized.  

 

Ochna schweinfurthiana  

Ochna schweinfurthiana (Os) belongs to the family of 

Ochnaceae which is a small tree that was named after Dr. 

Georg August Schweinfurth, a German botanical 

collector and taxonomist. It measures about 4 meters tall. 

It is commonly called Brick- red Ochna in English, 

‘Ezeata’ by Nsukka people in Enugu located in the 

Eastern part of Nigeria, Jan-taru in Hausa, Hieke in 

Yoruba and Sa’aboule in Foufoulde.
[11],[12] 

This plant for 

centuries has been used for Medicinal, agricultural, 

religious and social purposes. 

 

It is an evergreen tree used in the treatment of different 

ailments. The leaves together with the roots of O 

schweinfurthiana have been prepared in several forms 

(powdered and decoctions). Chemical investigation 

carried out on different parts of the plant has been 

confined to phenolic compounds (Bioflavonoids, 

Glycosides, Steroids and Terpenes). Studies on the plant 

have shown it to be used as antimicrobial, analgesic, 

anti- inflammatory and anthelmintic agent.
[11]

 In the 

Northern part of Cameroon, O schweinfurthiana is used 

in the treatment of many diseases such as rubella, burns, 

stomach ache and multiple sclerosis.
[13] 

The root of the 

plant is used in the treatment of stomach ache, toothache, 

and headache while the leaves are used in the treatment 

of toothache.
[12] 

The stem bark (pulverized) is used in the 

treatment of malaria, as anthelminthic, and used in 

wound dressing.
[13]

 In the Northern part of Nigeria, O 

schweinfurthiana is used in the treatment of typhoid, 

measles, and fungal infections that are limited to the 

skin.
[13] 

 

The bark and flowers of O. schweinfurthiana are grown 

for ornamentation, dyes, stains, inks, tattoos, and 

mordant, among other uses in agro-horticulture. The 

timber is used to make equipment for forestry, farming, 

fishing, and hunting. The leaf has significance in society 

and religion, as well as in superstition and sorcery.
[14] 

 

No study has been carried out on the reproductive 

properties of the stem bark of Ochna schweinfurthiana, 

however, some people in the Eastern part of Nigeria have 

been using it as part of the ingredients in the preparation 

of their concoctions used in the treatment of infertility.  

 

This study was undertaken to investigate the effects of 

stem bark of Ochna schweinfurthiana on the semen 

parameters and reproductive hormone (testosterone) of 

male Wistar rats.  

 

MATERIALS AND METHODS 

PLANT MATERIALS  

Fresh stem bark of Ochna schweinfurthiana was 

collected from Obukpa, Nsukka Local Government Area, 

Enugu State Nigeria. It was authenticated by a 

taxonomist Mr. Ossai Ikenna Isaac at the Department of 

Botany, University of Nigeria Nsukka, Nigeria. A 

voucher number (UNH/04/0232) was deposited at the 

herbarium of the Department of Botany, University of 

Nigeria Nsukka, Nigeria. It was air dried under room 

temperature for 14 days and was pulverized with a 

mechanical grinding machine (GX160 Delmar 5.5HP). 

 

PHYTOCHEMICAL SCREENING 

Phytochemical screening was done and reported 

by.
[13],[15],[16]
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PREPARATION OF THE EXTRACT 

The methanol extract was done by measuring 500g of the 

ground Ochna Schweinfurthiana bark powder using a 

sensitive weighing balance (Bioevopeak, BA-T series). 

The measured powered sample was transferred into a 

1000ml conical flask and 1000ml of 70% methanol was 

added to it and allowed to sit for 36 hours. The mixture 

was filtered using whatman filter paper number 4 and the 

filtrate was placed in a water bath at 100 centigrade for 

concentration, which was done until methanol was 

totally eliminated from the extract and paste was formed. 

The extract was stored in refrigerator between 0- 4 

degree centigrade for further use.  

 

DRUG (TAMOXIFEN) AND TAMOXIFEN DOSE 
Tamoxifen (TAM) was purchased from Right Health 

Pharmacy, Awka, Anambra State, Nigeria and was used 

as the positive control based on its estrogen content and 

mechanism of action and several studies that have been 

done on its effect on the semen parameters. The drug was 

given as 5mg dissolved in 1ml of distilled water. Lower 

dose of TAM (20mg/kg) was used based on the study 

by.
[17] 

 

PROCUREMENT OF EXPERIMENTAL ANIMALS 
Twenty-five Wistar rats were used for the study and were 

purchased from the Animal house of the Department of 

Botany Nnamdi Azikwe University, Awka, Anambra 

State. The animals were housed in the Animal house of 

Abia State University, Uturu under standard laboratory 

condition of 12 hours light, room temperature, 40- 60% 

relative humidity and they had constant access to feed 

(Growers feed) and water. Care and maintenance of the 

animals was carried out in accordance with EU directives 

2010/63/EU for experimental animals. Guide for the care 

and use of Laboratory Animals, DHHS Publ. (NIH 86-

123) was strictly followed. Ethical approval was 

obtained from the Animal Ethical Committee of Abia 

State University, Uturu. The animals were humanely 

handled in accordance with the Animal care and use 

Regulation Ethical Committee of Abia State University, 

Uturu, Nigeria. 

 

EXPERIMENTAL DESIGN  
The weights of the animals were taken at the beginning 

of the experiment and were between 90g to 110g. The 

experimental animals were randomly grouped into five 

groups of 5 rats per group and were allowed to 

acclimatize for 2 weeks. Rats in group A served as the 

control and were fed with rat feed and water, rats in 

group B severed as positive control and received low 

dose Tamoxifen (20mg/kg)
[17]

 daily for 4 weeks, plus rat 

feed and water. Rats in group C to E were fed with 

normal rat feed, water and were fed with different doses 

of Ochna schweinfurthiana extract at 200, 400 and 

800mg/kg respectively for 4 weeks. 

 

ACUTE TOXICITY STUDIES  

Acute toxicity analysis of the extract was carried out 

using Lorke’s method as described by.
[18] 

Intraperitoneal 

administration of the methanol leaf extract of the plant 

produced an LD50 774.6mg/kg, while the oral LD50 was 

about 5000mg/kg, hence they classified Ochna 

schweinfurthiana to be peritoneally toxic and orally 

safe.
[16] 

 

SAMPLE COLLECTION AND ANALYSIS 

The rats were dosed for 4 weeks with the extracts and 

were humanely scarified under anesthesia (ketamine IM) 

at the end of the experiment and samples were collected. 

 

SEMEN ANALYSIS 

Sperm count 

The male genitalia were surgically exposed and the 

cauda epididymis and left testicle were harvested and the 

weight of cauda epidymis was macerated in normal 

saline in the ratio of 1: 10 weight by volume and was 

diluted with normal saline and smeared on a glass slide 

for mortality and a portion was dipped into formal saline 

and Nauber counting chamber and a counting device was 

used for the sperm count and expressed in million/ml of 

suspension.
[19] 

 

Sperm Morphology 

The stain on the slide was air dried and thereafter stained 

and viewed on the microscope for morphology. A 

portion of the sperm harvested from the cauda 

epididymis was stained with Eosin- Nigrosine on a glass 

slide and air- dried. The slides were examined through 

the aid of a digital microscope under the magnification of 

times 40 lens and the percentage of sperm cells was 

determined by the number of sperm cells that picked the 

stain. The percentage motility was taken and 

abnormalities were observed on each slide. The sperm 

motility, sperm concentration, viability and morphology 

were all determined.
[20]

 Semen analysis remains the main 

method for the evaluation of male infertility although 

other advanced diagnostic tests have been developed to 

investigate sperm quality and function.
[21]

 The semen 

qualities were assessed by examining sperm count, 

motility, morphology and vitality. 

 

The sperm motility, sperm concentration, viability and 

morphology were all determined.
[20] 

  

BLOOD SAMPLE 

Blood sample was collected by ocular puncture into a 

plain bottle and spanned in a centrifuge at 4000 RPM for 

15 minutes and the serum was collected and sent to the 

lab for testosterone level.  

 

DETERMINATION OF SERUM TESTOSTERONE 

IN RAT 

Serum testosterone (Pg) was determined according to the 

method described by.
[22] 

 

STATISTICAL ANALYSIS 

The data gathered from the study were analyzed using 

statistical package for social sciences (SPSS-24). Results 

were presented as mean ± Standard error of mean (SEM) 
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of sample replicates. P<0.05 was be considered to be 

statistically significant. 

 

RESULTS 

Phytochemical Analysis 

The phytochemical analysis according to
[13]

 contained 

flavonoids, steroid/ terpenes and saponin in the leaf 

extract of Ochna schweinfurthiana. A study done by
[23]

 

showed that the stem bark extract of Ochna 

schweinfurthiana contained: glycosides, flavonoids, 

saponins, cardiac glycoside, steroids, trepenoids and the 

fractionated portion contained phytoestrogen. This is 

represented in table 4.1: 

 

Table 1: Phytochemical analyses of extract of Ochna 

schweinfurthiana stem bark. 

Phytochemical Result 
Alkaloids - 
Glycosides + 
Flavonoids + 
Saponins + 
Cardiac glycoside + 
Steroids + 
Trepenoids + 
Tannins - 
Key: Present + and Absent - 

 
 

Table 2: Effect of Ochna sweinfurthiana. on Testis 

and Body weight (grams). 

Group(s) Testis (g) 
Body 

weight (g) 

Group 1 

2.00 151 

2.00 150 

1.90 149 

2.10 151 

2.00 150 

Group 2 (TAM) 

2.04 139 

2.51 130 

2.35 105 

2.45 136 

2.25 110 

Group 3 

(Low Dose) 

2.43*** 143 

2.31*** 153 

2.40*** 141 

2.32*** 140 

2.39*** 150 

Group 4 

(Medium Dose) 

1.47 141 

1.93 147 

0.71 70 

1.50 145 

1.89 147 

Group 5 

(High Dose) 

2.23 121 

1.79 124 

2.05 103 

2.21 120 

2.00 112 

***Statistically significant, TAM (Tamoxifen) 

Table 2 above shows the weight of testis. There was 

statistical difference between the control group and 

group 3 (low dose group) p is less than 0.05. 

 

SEMEN ANALYSIS 

PERCENTAGE MOTILITY 

There was significant decrease in sperm motility of 

Group 2 to Group 5 when compared with the control 

group (P< 0.05). The mean for the control rat was 92 ± 

1.02, the mean for the Group 2 (TAM fed rats) was 88 ± 

1.05, the mean value for Group 3 (Low dose) was 72.2 

±2.28, the mean value for Group 4 (Medium Dose) was 

65.4 ±2.04 and the mean value for Group 5 (High dose) 

was 78 ±0.95. 

 

Table 3: Effect of Ochna schweinfurthiana. on 

Actively Motile and Non Motile Sperm. 

Group 
Actively Motile 

Sperm (%) 

Non Motile 

sperm (%) 

Control Group 

90 10 

95 5 

92 8 

90 10 

94 6 

Group2 

(TAM Fed 

Group)*** 

85 15 

90 10 

90 10 

86 14 

89 11 

Group 3 

(Low Dose 

Group*** 

75 25 

70 30 

72 28 

74 26 

70 30 

Group 4 

(Medium 

Dose)*** 

60 40 

70 30 

65 35 

62 38 

70 30 

Group  

(High Dose) 5*** 

80 20 

75 25 

80 20 

77 23 

78 22 

***Statistically significant, TAM (Tamoxifen) 

 

 
Fig. 1: Actively Motile Sperm. 
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SPERM COUNT 

There was significant decrease in sperm count of Group 

2 to Group 5 when compared with the control group P< 

0.05. The mean for the control rat was 719 ± 3.32, the 

mean for the Group 2 (TAM fed rats) was 673.8 ± 5.14, 

the mean value for Group 3 (Low dose) was 510 ±1.81, 

the mean value for Group 4 (Medium Dose) was 506.2 

±4.42 and the mean Value for Group 5 (High dose) was 

589.8 ±2.85. 

 

Table 4: Effect of Ochna schweinfurthiana. on Sperm 

count (106/ML).  

Group 
Sperm count 

(10
6
/ML) 

Control 

720 

730 

720 

710 

715 

Group 2 

(Tamoxifen fed Group)*** 

690 

660 

670 

680 

669 

Group 3 

(Low Dose Group) *** 

515 

506 

507 

514 

510 

Group 4 

(Medium Dose Group)*** 

500 

518 

495 

515 

503 

Group 5 

(High Dose Group)*** 

582 

590 

597 

585 

595 

***Statistically significant, TAM (Tamoxifen) 

 

 
Fig. 2: Sperm Count. 

 

SPERM MORPHOLOGY 

The morphology of Group 3 (low dose) and Group 4 

(medium Dose) were significantly decreased when 

compared with the control group P< 0.05. The mean of 

the control group was 83.20 ± 0.97, the mean for Group 

2 (Tamoxifen Group) was 85.4± 4.06, the mean for 

Group 3 (low dose group) was 72.6± 0.93, the mean for 

Group 4 (Medium dose group) was 60.00± 2.02 and the 

mean for Group 5 (High Dose Group) was 73.00± 3.17.  

 

Table 5: Effect of Ochna sweinfurthiana. on Sperm 

Morphology. 

Group 

Normal 

Sperm cells 

(%) 

Abnormal 

Sperm Cells 

(%) 

Control 

85 15 

80 20 

82 18 

85 15 

84 16 

Group 2 

(TAM Group) 

75 25 

92 08 

93 07 

76 24 

91 09 

Group 3 

(Low 

Dose)*** 

70 30 

75 25 

71 29 

74 26 

73 27 

Group 4  

(Medium 

Dose)*** 

55 45 

65 35 

60 40 

56 44 

64 36 

Group 5 

(High Dose) 

80 20 

65 35 

75 25 

79 21 

66 34 

***Statistically significant, TAM (Tamoxifen) 

 

 
Fig.3 sperm morphology. 
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TESTOSTERONE RESULT 

There was significant decrease in the testosterone level 

of groups fed with Tamoxifen and extract of Ochna S.( P 

˂ 0.05).  

 

Table 6: Effect of Ochna sweinfurthiana. on 

Testosterone Level Tg(ng/ml). 

Group 
Testosterone 

Tg(ng/ml) 
Mean 

Control 

(Group 1) 

12 

10.92 

10 

11 

9.6 

12 

Group 2 

(TAM) 

8.8 

8.20 

7.8 

7.9 

7.9 

8.6 

Group 3 

(Low Dose) 

2.1 

2.4 

2.8 

2.5 

2.7 

2.2 

Group 4 

(Medium Dose) 

4.8 

5.22 

5.4 

5.6 

5.0 

5.3 

Group 5 

(High Dose) 

2.1 

2.54 

2.8 

2.7 

2.5 

2.6 

***Statistically significant, TAM (Tamoxifen) 

 

 
Fig. 4: Testosterone Level. 

 

DISCUSSION 

Stem bark extract of Ochna. schweinfurthiana caused a 

decrease in the reproductive parameters of male albino 

rats. Results obtained from the study revealed that there 

was significant decrease in the level of testosterone, and 

the organ weight of the testis (group 3 only) were 

significantly reduced in the groups fed with the extract of 

stem bark of Ochna schweinfurthiana. This effect may be 

attributed to some of the phytochemical constituents it 

contained, notably phytoestrogen. It has been revealed in 

the study done by.
[23]

 That fractionated stem bark of 

Ochna schweinfurthiana contained phytoestrogen and the 

reduction in the testosterone level and semen analysis 

can be attributed to the estrogen content. This goes 

further to prove the study by.
[17]

 That administration of 

TAM with increasing doses for a long period leads to 

weak sperm and also reduces sperm count and that this 

might lead to infertility.  

 

The testis produces estradiol, through the enzyme 

aromatase, and acts locally through selectively expressed 

estradiol receptors (ER), (α and (β) in various testicular 

cells. It plays several important roles in male 

reproduction, such as differentiation of germ and somatic 

cells, spermiogensis, spermiation, maturation, transport 

and motility of spermatozoa, secretary activity of 

efferent tubules, scrotal testicular descent and long term 

fertility.
[24] 

 

Tamoxifen increases LH and FSH in the cases of lack of 

testosterone in the body and hence helps in 

spermatogenesis. LH stimulates Sertoli cells in the 

testicles to produce testosterone. Drugs with estrogenic 

effect work to improve the epididymis work on the 

maturity of sperm and not on the synthesis of sperm cells 

because it lacks effect inside the testicle and also works 

to inhibit the pituitary gland - adrenal gland axis (HPA 

axis) and hence increases LH and FSH to produce 

testosterone. However, increase in dose leads to a 

decrease in the production of LH due to estrogen 

receptors on the testicle mostly in the Leydig cells, 

which reduces spermatocytes count thus decreasing the 

chances and potential of fertility.
[17][25][26]

 The 

administration of Ochna schweinfurthiana extract has 

been shown to decrease semen activity; the sperm 

motility and count were progressively decreasing. The 

tamoxifen group showed a slight decrease compared to 

the rats fed with extracts. This may suggest that the 

phytoestrogen content of Ochna schweinfurthiana might 

be the reason the semen activity was progressively 

declining with increase in dose of the Ochna 

schweinfurthiana extract. 

 

O schweinfurthiana has been reported to be used in the 

induction of labor and as well to speed up prolonged 

labor and for evacuation of retained products of 

conception after a miscarriage
[27]

 and most recently, a 

study by Agbason, 2023 revealed it was used in the 

treatment of post-menopausal osteoporosis however the 

doses of Ochna schweinfurthiana should be to the barest 

minimum as this study revealed a decline in testicular 

activity with increasing dose which can be attributed to 

its phytoestrogen content. 

 

CONCLUSION 

The findings from this research revealed the adverse 

effect of Ochna schweinfurthiana on the testosterone 

level and decrease in the sperm activity, motility and 
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production most likely due to its phytoestrogen content 

in Wistar rats. Considering the beneficial effects when 

used in the treatment of malaria, anthelminthic, and used 

in wound dressing and many others, (Abdullahi et al, 

2010), it should be used with caution and hence the use 

of the stem bark of Ochna schweinfurthiana in the 

treatment of various ailment should be in moderation and 

based on this study, it should not be used on a long term 

basis in the treatment of other illness as it might pose a 

potential harm to the reproductive organ of the patient. 

 

Further studies should be carried out to ascertain the dose 

which will not be deleterious to the testosterone and 

sperm quality when using it for treatment of other illness. 

Also further studies should be carried out on the effect 

on other organs like the liver, kidney etc.  
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