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ABSTRACT

Jatropha tanjorensis (JT), commonly known as "hospital too far," is widely consumed as a
vegetable and used in traditional medicine to treat ailments like anemia and diabetes.
However, scientific evidence regarding its impact on male reproductive health is limited and
conflicting, with some reports suggesting potential antifertility effects. This study aimed to
investigate the effects of Jatropha tanjorensis methanol leaf extract on fertility hormones and
the testes in male Wistar rats. Fourteen (14) male Wistar rats were divided into a control
group (n=7), which received distilled water, and a test group (n=7), which was administered
500mg/kg of the methanol leaf extract of J. fanjorensis orally for four (4) weeks. At the end
of the experiment, serum levels of Luteinizing Hormone (LH), Follicle-Stimulating Hormone
(FSH), testosterone, and prolactin were analyzed. Testicular weights were also measured.
Data were analyzed using ANOVA, with p < 0.05 considered significant. Compared to the
control group, administration of the J. tanjorensis extract resulted in a significant decrease in
serum testosterone levels (2.350 = 0.132 U/L vs. 3.225 £ 0.312 U/L, p=0.0416). Concurrently,
the extract caused a significant increase in both serum LH (9.450 + 0.595 pg/l vs. 5.975 +
1.217 pg/l, p=0.0426) and FSH (15.65 = 0.307 pg/l vs. 9.075 + 2.04 pg/l, p=0.0190). There
were no significant differences in prolactin levels or mean testicular weight between the
groups. The findings demonstrate that the methanol extract of Jatropha tanjorensis disrupts
the reproductive hormonal profile in male Wistar rats. The combination of low testosterone
with high levels of LH and FSH is indicative of hypergonadotropic hypogonadism,
suggesting a direct inhibitory effect on testicular steroidogenesis (primary hypogonadism).
These results indicate that the consumption of J. fanjorensis leaves may pose a potential risk

to male reproductive health by impairing testicular function.
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CHAPTER ONE

1.0 INTRODUCTION

1.1 BACKGROUND OF STUDY

Jatropha tanjorensis plant belongs to the Euphorbiaceae family, commonly known as
“hospital too far,” catholic vegetable, “Iyana Ipaja.” It is widely consumed in the
southwestern region of Nigeria as soup. It is a perennial herb, which shows intermediacy in
phenotypic characters between Jatropha curcas and Jatropha gossypifolia (Oyewole, 2011).
The plant leaves are widely used in the southwestern region of Nigeria for making vegetable
soup. The leaves are also used traditionally in the treatment of anemia (as a hematinic agent),
diabetes and cardiovascular diseases, which are all diseases caused by production of free
radicals (Oseghale et al., 2025). The leaf extract has hypoglycaemic properties and is taken as
medicine for the treatment of diabetic symptoms (Anhwange et al., 2019). It has been
reported that Jatropha leaves are rich in beta blockers, anti-cancer agents, anti-anaemic, anti-
microbial activities, anti-plasmodial and anti-oxidant effects against oxidative stress induced
by malaria parasite (Omoregie, and Sisodia, 2011; Ahaotu et al., 2013). Fertility hormones
and testes in male Wistar rats include several key components related to reproductive
function, hormone regulation, and testicular structure and activity. Testosterone is the
primary male hormone regulating sex differentiation, producing male sex characteristics,
spermatogenesis, and fertility (Basaria, 2013). Testosterone is responsible for the
development of primary sexual development, which includes testicular descent,
spermatogenesis, enlargement of the penis and testes, and increasing libido (Plant and
Marshall, 2001). Testosterone levels rise significantly during puberty (around 40-50 days of
age) and peak around 76 days in Wistar rats before stabilizing to adult levels (Singh et al.,
2015). Luteinizing hormone (LH) is secreted by the anterior pituitary and plays a role in
reproductive functions such as synthesis of androgens in males. It is a glycoprotein hormone
that is co-secreted along with follicle-stimulating hormone by the gonadotrophin cells in the
adenohypophysis (anterior pituitary). Luteinizing hormone is a part of a neurological pathway
comprised of the hypothalamus, the pituitary gland, and the gonads. In this pathway, LH
release is stimulated by gonadotropin-releasing hormone (GnRH) and inhibited by estrogen

in females and testosterone in males. LH has various functions, which differ between women



and men. In both sexes, LH contributes to the maturation of primordial germ cells. In male,
LH causes the testes' Leydig cells to produce testosterone. In female, LH triggers the creation
of steroid hormones from the ovaries (Ilahi and Ilahi, 2022). The pituitary gland regulates
human reproduction through the refined, combined action of the follicle-stimulating hormone
(FSH) and the luteinizing hormone (LH) on the gonads. Upon transport in the bloodstream,
FSH reaches the gonads, stimulating follicle development in females and spermatogenesis in

males (Rastrelli et al., 2014).

1.2 STATEMENT OF PROBLEM

Despite the traditional use of Jatropha tanjorensis leaves in herbal medicine and its reported
medicinal properties, there is limited and conflicting scientific evidence regarding its impact
on male reproductive health, particularly on fertility hormones and testicular function. Some
studies suggest that bioactive compounds in Jatropha tanjorensis such as phytol and lupeol
may exert antifertility effects by significantly reducing serum levels of key gonadal hormones,
FSH, LH, and testosterone and impairing sperm parameters in male. Conversely, other
reports indicate potential fertility-enhancing effects at certain doses. Additionally, the
mechanisms by which Jatropha tanjorensis influences testicular histology and hormonal
balance remain inadequately understood. This uncertainty poses a challenge in validating the
safety and efficacy of Jatropha tanjorensis leaves for therapeutic use related to male fertility.
Therefore, there is a need to systematically investigate and clarify the effects of Jatropha
tanjorensis leaf extract on fertility hormones and testicular structure and function in male to
provide scientific evidence that can guide its medicinal application and address potential

reproductive risks.

1.3 JUSTIFICATION OF STUDY

Given the widespread reliance on herbal remedies in many developing countries, including
Nigeria, where a high percentage of the population depends on plant-based medicine, it is
crucial to clarify the dose-dependent effects and safety profile of Jatropha tanjorensis on

male fertility. This study will provide valuable insights into the hormonal and histological



impacts of Jatropha tanjorensis leaves on the testes of male Wistar rats, thereby informing its

potential therapeutic application or risks in male reproductive health.

1.4 AIM OF STUDY

The aim of this study is to evaluate the effect of Jatropha tanjorensis leaf extract on fertility

hormones and testes in male wistar rats.

1.5 RESEARCH QUESTION

1. What is the effect of leaf extract of Jatropha tanjorensis on serum levels of Follicle-
Stimulating Hormone (FSH), Luteinizing Hormone (LH), Testosterone, and Prolactin, as

well as on testicular weight and histology in adult male Wistar rats?

1.6 SPECIFIC OBJECTIVES

1. To evaluate the fertility hormones and testes in male wistar rats following the

consumption of Jatropha tanjorensis leaves.

2. To compare the changes of the group of animals that consume Jatropha

tanjorensis leaves to the control group.



CHAPTER TWO

2.0 LITERATURE REVIEW

1.1 JATROPHA TANJORENSIS

Jatropha tanjorensis plant belongs to the Euphorbiaceae family, commonly known as
“hospital too far,” catholic vegetable, “Iyana Ipaja.” It is widely consumed in the
southwestern region of Nigeria as soup. It is a perennial herb, which shows intermediacy in
phenotypic characters between Jatropha curcas and Jatropha gossypifolia (Omoregie and
Osagie 2007). The plant leaves are widely used in the southwestern region of Nigeria for
making vegetable soup. The leaves are also used traditionally in the treatment of anemia (as a
hematinic agent), diabetes and cardiovascular diseases, which are all diseases caused by
production of free radicals (Iwalewa et al. 2005). The leaf extract has hypoglycaemic
properties and is taken as medicine for the treatment of diabetic symptoms (Adeleke et al.,
2004). It has been reported that Jatropha leaves are rich in beta blockers, anti-cancer agents,
anti-anaemic, anti-microbial activities, anti-plasmodial and anti-oxidant effects against
oxidative stress induced by malaria parasite (Omoregie, and Sisodia, 2011; Ahaotu et al.,

2013).



1.2 FERTILITY HORMONES

1.2.1 TESTOSTERONE

Testosterone is the primary male sex hormone and androgen in males. In humans,
testosterone plays a key role in the development of male reproductive tissues such
as testicles and prostate, as well as promoting secondary sexual characteristics such as
increased muscle and bone mass, and the growth of body hair (Singh et al., 2015). It is
associated with increased aggression, sex drive, dominance, courtship display, and a wide
range of behavioral characteristics (Silva et al., 2013). In addition, testosterone in both sexes
is involved in health and well-being, where it has a significant effect on overall mood,
cognition, social and sexual behavior, metabolism and energy output, the cardiovascular
system, and in the prevention of osteoporosis (Smith and Batur, 2020; Durdiakova et al.,
2011). Insufficient levels of testosterone in men may lead to abnormalities including frailty,
accumulation of adipose fat tissue within the body, anxiety and depression, sexual
performance issues, and bone loss. Testosterone is a steroid hormone from
the androstane class containing a ketone and a hydroxyl group at positions three and
seventeen respectively. It is biosynthesized in several steps from cholesterol and is converted
in the liver to inactive metabolites (Luetjens and Weinbauer, 2012). It exerts its action
through binding to and activation of the androgen receptor (Luetjens and Weinbauer,
2012). In humans and most other vertebrates, testosterone is secreted primarily by
the testicles of males and, to a lesser extent, the ovaries of females. On average, in adult
males, levels of testosterone are about seven to eight times as great as in adult females
(Durdiakova et al., 2011). As the metabolism of testosterone in males is more pronounced,
the daily production is about 20 times greater in men. Females are also more sensitive to the
hormone. In addition to its role as a natural hormone, testosterone is used as a medication to
treat hypogonadism and breast cancer (Tyagi et al., 2017). Since testosterone levels decrease
as men age, testosterone is sometimes used in older men to counteract this deficiency. It is
also used illicitly to enhance physique and performance, for instance in athletes. In
general, androgens such as testosterone promote protein synthesis and thus growth of tissues
with androgen receptors (Xu et al., 2019). Testosterone can be described as
having anabolic and androgenic (virilising) effects, though these categorical descriptions are
somewhat arbitrary, as there is a great deal of mutual overlap between them. The relative
potency of these effects can depend on various factors and is a topic of ongoing research

(Ceponis et al., 2017). Testosterone can either directly exert effects on target tissues or be



metabolized by Sa-reductase into dihydrotestosterone (DHT) or aromatized to estradiol
(E2). Both testosterone and DHT bind to an androgen receptor; however, DHT has a stronger
binding affinity than testosterone and may have more androgenic effect in certain tissues at

lower levels (Ceponis et al., 2017).

e Anabolic effects include growth of muscle mass and strength, increased bone

density and strength, and stimulation of linear growth and bone maturation.

e Androgenic effects include maturation of the sex organs, particularly the penis, and
the formation of the scrotum in the fetus, and after birth (usually at puberty) a
deepening of the voice, growth of facial hair (such as the beard) and axillary
(underarm) hair. Many of these fall into the category of male secondary sex

characteristics.

Testosterone effects can also be classified by the age of wusual occurrence.
For postnatal effects in both males and females, these are mostly dependent on the levels and
duration of circulating free testosterone (Sfetcu, 2014). Factors affecting testosterone levels

may include:

e Age: Testosterone levels gradually reduce as men age (Huhtaniemi, 2014). This effect

is sometimes referred to as andropause or late-onset hypogonadism (Huhtaniemi,

2014).

e Exercise: Resistance training increases testosterone levels acutely (Vingren et al.,
2010), however, in older men, that increase can be avoided by protein ingestion
(Tyagi et al., 2017). Endurance training in men may lead to lower testosterone levels

(Tyagi et al., 2017).

e Nutrients: Vitamin A deficiency may lead to sub-optimal plasma testosterone levels
(Monson et al., 2023). The secosteroid vitamin D in levels of 400—-1000 IU/d (10—
25 pg/d) raises testosterone levels (Pilz et al., 2011). Zinc deficiency lowers
testosterone levels but over-supplementation has no effect on serum testosterone

(Rotter et al., 2015)

e Weight loss: Reduction in weight may result in an increase in testosterone levels. Fat
cells synthesize the enzyme aromatase, which converts testosterone, the male sex

hormone, into estradiol, the female sex hormone (Hakonsen et al., 2011). However,



no clear association between body mass index and testosterone levels has been found

(MacDonald et al., 2010).

Miscellaneous: Sleep: (REM sleep) increases nocturnal testosterone levels

(Ukraintseva et al., 2018).

Behavior: Dominance challenges can, in some cases, stimulate increased testosterone

release in men (Ukraintseva et al., 2018).

Foods: Natural or man-made antiandrogens including spearmint tea reduce
testosterone levels (Ukraintseva et al., 2018). Licorice can decrease the production of

testosterone and this effect is greater in females (Minnetti et al., 2022).
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Figure 2. 1 A diagrammatic illustration of the synthesis, secretion and regulation of
testosterone, LH and FSH (Das and Kumar, 2018).



1.2.2 LUTEINIZING HORMONE (LH)

Luteinizing hormone (LH, also known as luteinising hormone, lutropin and
sometimes lutrophin) is a hormone produced by gonadotropic cells in the anterior pituitary
gland. The production of LH is regulated by gonadotropin-releasing hormone (GnRH) from
the hypothalamus (Stamatiades and Kaiser, 2018). In females, an acute rise of LH known as
an LH surge, triggers ovulation and development of the corpus luteum. In males, where LH
had also been called interstitial cell-stimulating hormone (ICSH), it stimulates Leydig
cell production of testosterone. It acts synergistically with follicle-stimulating hormone
(FSH). LH is a heterodimeric glycoprotein. Each monomeric unit is a glycoprotein molecule;
one alpha and one beta subunit make the full, functional protein. Its structure is similar to that
of the other glycoprotein hormones, follicle-stimulating hormone (FSH), thyroid-stimulating
hormone (TSH), and human chorionic gonadotropin (hCG). The protein dimer contains 2
glycopeptidic subunits (labeled alpha- and beta- subunits) that are non-covalently associated

(Jiang et al., 2014):

e The alpha subunits of LH, FSH, TSH, and hCG are identical, and contain 92 amino
acids in human but 96 amino acids in almost all other vertebrate species (glycoprotein

hormones do not exist in invertebrates) (Atre et al., 2024).

e The beta subunits vary. LH has a beta subunit of 120 amino acids (LHB) that confers
its specific biologic action and is responsible for the specificity of the interaction with
the LH receptor (Ando, 2021). This beta subunit contains an amino acid sequence that
exhibits large homologies with that of the beta subunit of hCG and both stimulate the
same receptor. However, the hCG beta subunit contains an additional 24 amino acids,
and the two hormones differ in the composition of their sugar moieties (Strickland et

al., 2019).

The different composition of these oligosaccharides affects bioactivity and speed of
degradation. The biologic half-life of LH is 20 minutes, shorter than that of FSH (3—4 hours)
and hCG (24 hours). The biological half-life of LH is 23 hours subcutaneous (Ezcurra and
Humaidan, 2014) or terminal half-life of 10-12 hours (le Cotonnec et al., 1998). LH acts
upon the Leydig cells of the testes and is regulated by gonadotropin-releasing
hormone (GnRH). The Leydig cells produce testosterone under the control of LH. LH binds
to LH receptors on the membrane surface of Leydig cells. Binding to this receptor causes an

increase in cyclic adenosine monophosphate (cAMP), a secondary messenger, which allows



cholesterol to translocate into the mitochondria. Within the mitochondria, cholesterol is
converted to pregnenolone by CYP11A1 (Zirkin and Papadopoulos, 2018). Pregnenolone is
then converted to dehydroepiandrosterone (DHEA) (Koskenniemi et al., 2017). DHEA is
then converted to androstenedione by 3B-hydroxysteroid dehydrogenase (33-HSD) (Liu et al.,
2015) and then finally converted to testosterone by 17B-hydroxysteroid
dehydrogenase (HSD17B). The onset of puberty is controlled by two major hormones: FSH
initiates spermatogenesis and LH signals the release of testosterone, an androgen that exerts
both endocrine activity and intratesticular activity on spermatogenesis (Bernard et al., 2019).
LH is released from the pituitary gland, and is controlled by pulses of gonadotropin-releasing
hormone. When bloodstream testosterone levels are low, the pituitary gland is stimulated to
release LH. As the levels of testosterone increase, it will act on the pituitary through a
negative feedback loop and inhibit the release of GnRH and LH consequently (Lei et al.,
2025). Androgens (including testosterone and dihydrotestosterone) inhibit monoamine
oxidase (MAOQ) in the pineal gland, leading to increased melatonin and reduced LH and FSH
by melatonin-induced increase of Gonadotropin-Inhibitory Hormone (GnlH) (Ubuka et al.,
2014) synthesis and secretion. Testosterone can also be aromatized into estradiol (E2) to
inhibit LH. E2 decreases pulse amplitude and responsiveness to GnRH from the
hypothalamus onto the pituitary (Bernard et al., 2019). Changes in LH and testosterone blood
levels and pulse secretions are induced by changes in sexual arousal in human males (Hohl et

al., 2018).
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1.2.3 FOLICLE STIMULATING HORMONE



Follicle-stimulating hormone (FSH) is a gonadotropin, a glycoprotein polypeptide hormone
(Cahoreau et al., 2015). FSH is synthesized and secreted by the gonadotropic cells of
the anterior pituitary gland and regulates the development, growth, pubertal maturation, and
reproductive processes of the body. FSH and luteinizing hormone (LH) work together in
the reproductive system. FSH is a 35.5 kDa glycoprotein heterodimer, consisting of
two polypeptide units, alpha and beta. Its structure is similar to those of luteinizing
hormone (LH), thyroid-stimulating hormone (TSH), and human chorionic
gonadotropin (hCG). The alpha subunits of the glycoproteins LH, FSH, TSH, and hCG are
identical and consist of 96 amino acids, while the beta subunits vary. Both subunits are
required for biological activity. FSH has a beta subunit of 111 amino acids (FSH B), which
confers its specific biologic action, and is responsible for interaction with the follicle-
stimulating hormone receptor (Jiang et al., 2012). FSH regulates the development, growth,
pubertal maturation and reproductive processes of the human body (Ulloa-Aguirre et al.,

2018).
e In both males and females, FSH stimulates the maturation of primordial germ cells.

e In males, FSH induces Sertoli cells to secrete androgen-binding proteins (ABPs),
regulated by inhibin's negative feedback mechanism on the anterior pituitary.
Specifically, activation of Sertoli cells by FSH sustains spermatogenesis and

stimulates inhibin B secretion.

e In females, FSH initiates follicular growth, specifically affecting granulosa cells. With
the concomitant rise in inhibin B, FSH levels then decline in the late follicular phase.
This seems to be critical in selecting only the most advanced follicle to proceed to
ovulation. At the end of the luteal phase, there is a slight rise in FSH that seems to be

of importance to start the next ovulatory cycle.

Control of FSH release from the pituitary gland is unknown. Low frequency gonadotropin-
releasing hormone (GnRH) pulses increase FSH mRNA levels in the rat, but is not directly
correlated with an increase in circulating FSH (Sharma et al., 2012). FSH stimulates
primary spermatocytes to undergo the first division of meiosis, to form secondary
spermatocytes. FSH enhances the production of androgen-binding protein by the Sertoli
cells of the testes by binding to FSH receptors on their basolateral membranes (Das and

Kumar, 2018), and is critical for the initiation of spermatogenesis.
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Figure 2. 3 A diagrammatic illustration of Molecular regulation of follicle-stimulating
hormone synthesis, secretion and action (Das and Kumar, 2018).

1.2.4 PROLACTIN AND ESTRADIOL
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Prolactin (PRL), also known as lactotropin and mammotropin, is a protein best known for its
role in enabling mammals to produce milk. It is influential in over 300 separate processes in
various vertebrates, including humans (Lopez-Vicchi ef al., 2020). Prolactin is secreted from
the pituitary gland in response to eating, mating, estrogen treatment, ovulation and nursing. It
is secreted heavily in pulses in between these events. Prolactin plays an essential role in
metabolism, regulation of the immune system and pancreatic development (Ben-Jonathan et
al., 2006; Ali and Mirza, 2021). In mammals, prolactin is associated with milk production; in
fish it is thought to be related to the control of water and salt balance. Prolactin also acts in
a cytokine-like manner and as an important regulator of the immune system. It has important
cell cycle-related functions as a growth-, differentiating- and anti-apoptotic factor. As a
growth factor, binding to cytokine-like receptors, it
influences hematopoiesis and angiogenesis and is involved in the regulation of blood clotting
through several pathways. The hormone acts in endocrine, autocrine, and paracrine manners
through the prolactin receptor and numerous cytokine receptors (Lopez-Vicchi et al., 2020).
Prolactin has a wide variety of effects. It stimulates the mammary glands to produce milk
(lactation): increased serum concentrations of prolactin during pregnancy cause enlargement
of the mammary glands and prepare for milk production, which normally starts when levels
of progesterone fall by the end of pregnancy and a suckling stimulus is present. Prolactin
plays an important role in maternal behavior (Crowley, 2014). The effect of estradiol (and
estrogens in general) upon male reproduction is complex. Estradiol is produced by action
of aromatase mainly in the Leydig cells of the mammalian testes, but also by some germ
cells and the Sertoli cells of immature mammals (Carreau et al., 2003). It functions (in vitro)
to prevent apoptosis of male sperm cells (Lacasse, 2025). While some studies in the early
1990s claimed a connection between globally declining sperm counts and estrogen exposure
in the environment, later studies found no such connection, nor evidence of a general decline
in sperm counts (Crowley, 2014). Suppression of estradiol production in a subpopulation of
subfertile men may improve the semen analysis (Raman and Schlegel, 2002; Zhang et al.,
2018). Males with certain sex chromosome genetic conditions, such as Klinefelter's syndrome,

will have a higher level of estradiol (Visootsak and Graham, 2006; Lacasse, 2025).

1.3 TESTICULAR FUNCTION AND STRUCTURE

1.3.1 SPERMATOGENISIS



Spermatogenesis is the process by which haploid spermatozoa develop from germ cells in
the seminiferous tubules of the testicle. This process starts with the mitotic division of
the stem cells located close to the basement membrane of the tubules. These cells are
called spermatogonial stem cells. The mitotic division of these produces two types of cells.
Type A cells replenish the stem cells, and type B cells differentiate into
primary spermatocytes. The primary spermatocyte divides meiotically (Meiosis I) into two
secondary spermatocytes; each secondary spermatocyte divides into two equal
haploid spermatids by Meiosis II. The spermatids are transformed into spermatozoa (sperm)
by the process of spermiogenesis. These develop into mature spermatozoa, also known
as sperm cells (Sharma et al., 2018). Thus, the primary spermatocyte gives rise to two cells,
the secondary spermatocytes, and the two secondary spermatocytes by their subdivision
produce four spermatozoa and four haploid cells. Spermatozoa are the mature
male gametes in many sexually reproducing organisms. Thus, spermatogenesis is the male
version of gametogenesis, of which the female equivalent is oogenesis. In mammals it occurs
in the seminiferous tubules of the male testes in a stepwise fashion. Spermatogenesis is
highly dependent upon optimal conditions for the process to occur correctly, and is essential
for sexual reproduction. DNA methylation and histone modification have been implicated in
the regulation of this process (Song et al., 2011). It starts during puberty and usually
continues uninterrupted until death, although a slight decrease can be discerned in the
quantity of produced sperm with increase in age. Spermatogenesis starts in the bottom part of
seminiferous tubes and, progressively, cells go deeper into tubes and moving along it until
mature spermatozoa reaches the lumen, where mature spermatozoa are deposited. The
division happens asynchronically; if the tube is cut transversally one could observe different
maturation states. A group of cells with different maturation states that are being generated at

the same time is called a spermatogenic wave (Schulze, 2009).

1.3.2 LEYDIG CELLS

Leydig cells, also known as interstitial cells of the testes and interstitial cells of Leydig, are

found adjacent to the seminiferous tubules in the testicle and produce testosterone in the



presence of luteinizing hormone (LH). They are polyhedral in shape and have a large,
prominent nucleus, an eosinophilic cytoplasm, and numerous lipid-filled vesicles. Males have
two types of leydig cells that appear in two distinct stages of development: the fetal type and
the adult type (Carrasco-Juan ef al., 2017). The mammalian Leydig cell is a polyhedral
epithelioid cell with a single eccentrically located ovoid nucleus. The nucleus contains one to
three prominent nucleoli and large amounts of dark-staining peripheral heterochromatin. The
acidophilic cytoplasm usually contains numerous membrane-bound lipid droplets and large
amounts of smooth endoplasmic reticulum (SER) (Rhoades et al., 2022). Besides the
abundance of SER with scattered patches of rough endoplasmic reticulum,
several mitochondria are also prominent within the cytoplasm. Reinke
crystals have lipofuscin pigment and rod-shaped crystal-like structures 3 to 20 micrometres in
diameter (Partin et al., 2020). Leydig cells release a class of hormones called androgens (19-
carbon steroids). They
secrete testosterone, androstenedione and dehydroepiandrosterone (DHEA), when stimulated
by the luteinizing hormone (LH), which is released from the anterior pituitary in response
to gonadotropin releasing hormone which in turn is released by the hypothalamus. LH binds
to its receptor (LHCGR) which is a G-protein coupled receptor and consequently increases
the production of cAMP. cAMP, in turn through protein kinase A activation, stimulates
cholesterol translocation from intracellular sources (primarily the plasma membrane and
intracellular stores) to the mitochondria, firstly to the outer mitochondrial membrane and then
cholesterol needs to be translocated to the inner mitochondrial membrane by steroidogenic
acute regulatory protein, which is the rate-limiting step in steroid biosynthesis. This is
followed by pregnenolone formation from the translocated cholesterol via the cholesterol
side-chain cleavage enzyme, which is found in the inner mitochondrial membrane, eventually

leading to testosterone synthesis and secretion by Leydig cells (Zirkin and Papadopoulos,

2018).

1.3.3 SERTOLI CELLS

Sertoli cells are a type of sustentacular "nurse" cell found in human testes which contribute to

the process of spermatogenesis (the production of sperm) as a structural component of



the seminiferous tubules. They are activated by follicle-stimulating hormone (FSH) secreted
by the adenohypophysis and express FSH receptor on their membranes. Sertoli cells are
specifically located in the convolutions of the seminiferous tubules, since this is the only
place in the testes where spermatozoa are produced. As the primary support cell of the
tubules, they are generally very large and amorphous, with individual cells stretching from
the basal lamina to the lumen; their cytoplasm often completely surrounds the germline cells
which they are responsible for nursing. Sertoli cells are easily confused with the other cells of
the germinal epithelium when using standard staining techniques; the most distinctive feature
of the Sertoli cell is its dark nucleolus. Sertoli cells are required for male sexual development.
Sertoli cell proliferation and differentiation is mainly activated by FGF9, with which they
also form a feedforward loop (Kim et al., 2006; Moniot et al., 2009). It has been suggested
that Sertoli cells may derive from the fetal mesonephros. After puberty, Sertoli cells begin to
elongate. Their nucleoli become larger and tight junctions are completed, creating a fluid-
filled lumen space (Shah ef al., 2021). FSH is responsible for controlling the proliferation of
Sertoli cells shortly after birth and stimulates the production of factors derived from Sertoli
cells that control the development of the testes and germ cells. FSH, luteinizing hormone.
thyroid-stimulating hormone, and hCG are all known to affect Sertoli cell development and
male reproductive health. FSH is required for Sertoli cell mitogen, which stimulates the
expression of various cell markers (Shah et al., 2021). Once fully differentiated, the Sertoli
cell is considered terminally differentiated, and is unable to proliferate (Sharpe et al., 2003).
Therefore, once spermatogenesis has begun, no more Sertoli cells are created, and their
population within the seminiferous tubules is finite. Because its main function is to nourish
developing sperm cells through the stages of spermatogenesis, the Sertoli cell has also been
called the "mother" or "nurse" cell (Rato et al., 2012). Sertoli cells also act as phagocytes,
consuming the residual cytoplasm during spermatogenesis. Translocation of cells from the
basal lamina to the lumen of the seminiferous tubules occurs by conformational changes in

the lateral margins of the Sertoli cells. Sertoli cells secrete the following substances:
e anti-Miillerian hormone (AMH), secreted during the early stages of fetal life
e inhibin and activins, secreted after puberty, work together to regulate FSH secretion

e androgen-binding protein (also called testosterone-binding globulin) increases
testosterone concentration in the seminiferous tubules to lightly stimulate

spermatogenesis



e estradiol - an aromatase converts testosterone to 1,7-beta-estradiol to

direct spermatogenesis

e ETS Related Molecule or ERM transcription factor is needed for maintenance of

the spermatogonial stem cells in the adult testis
e transferrin, a blood plasma protein for iron ion delivery (Xiong ef al., 2006)

e testicular ceruloplasmin, a ceruloplasmin-like protein which is immunologically

similar to serum ceruloplasmin.

Sertoli cells are also responsible for establishing and maintaining the spermatogonial ste
cell niche, which ensures the renewal of stem cells and the differentiation
of spermatogonia into mature germ cells that progress stepwise through the long process
of spermatogenesis, ending in the release of spermatozoa in a process known

as spermiation (O'Donnell et al., 2011).
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1.4 SEMEN ANALYSIS

Semen analysis, also known as a seminogram or spermogram, is the cornerstone of laboratory
evaluation for male fertility. It provides a quantitative and qualitative assessment of the
seminal fluid ejected during ejaculation and the spermatozoa contained within it (Sunder and
Leslie, 2025). The analysis offers critical insights into the functional status of the testes and
the accessory sex glands (e.g., seminal vesicles, prostate, bulbourethral glands) (Sapozhkova

and Eremin, 2020).

A comprehensive semen analysis evaluates key parameters which are indicative of normal

male reproductive function (Chawre et al., 2024). These include :

Volume: The total volume of the ejaculate.

Sperm Concentration (Count): The number of spermatozoa per milliliter of semen.
Total Sperm Number: The total number of spermatozoa in the entire ejaculate.

Sperm Motility: The percentage of sperm that are moving, including progressive

motility (sperm moving actively) and non-progressive motility.
Sperm Morphology: The percentage of sperm with a normal anatomical structure.
Vitality: The percentage of live sperm in the ejaculate.

Additional Parameters: The analysis also includes assessments of pH, time to liquefaction,

and the presence of white blood cells or agglutination

(Chawre ef al., 2024; Sapozhkova and Eremin, 2020).



Table 2.1: Key Parameters in Semen Analysis and Their Clinical Significance Based on

WHO Guidelines (Chawre et al., 2024; Sunder and Leslie, 2025).

Parameter Description Clinical Significance (Based on WHO Lower
Reference Limits)

Volume Total ejaculate volume Hyperspermia (>5.0 mL) or hypospermia
(<1.5 mL) may indicate accessory gland
dysfunction or retrograde ejaculation .

Concentration | Sperm count per mL Oligozoospermia: < 15 million sperm/mL.
Azoospermia: No sperm in the ejaculate .

Total Motility | % of motile sperm | Asthenozoospermia: <40% motile sperm .
(progressive ~ +  non-

progressive)
Progressive % of sperm with active | < 32% progressively motile is below the
Motility movement reference limit .
Morphology % of normally shaped | Teratozoospermia: < 4% normal forms (strict
sperm criteria) is associated with reduced fertility .
Vitality % of live sperm < 58% live sperm is considered below the
reference limit .
pH Acidity/Alkalinity A pH < 7.2 may indicate an obstruction or

congenital absence of the vas deferens .

1.4.1 SPECIMEN COLLECTION AND PROCEDURE

For accurate results, the semen sample is typically collected after 2-7 days of sexual

abstinence via masturbation into a sterile container (Sunder and Leslie, 2025). The sample



must be kept at body temperature and delivered to the laboratory within 1 hour of collection
to prevent changes in sperm quality (Hofmann and Giwercman, 2023). The sample undergoes
liquefaction and is then analyzed using standardized methods described in the World Health

Organization (WHO) laboratory manual (Chawre et al., 2024).

Clinical Significance and Interpretation: Semen analysis is a primary tool in investigating
male factor infertility (Sunder and Leslie, 2025). Abnormal results can guide further

diagnostic testing :

Hormonal Analysis: Men with a low sperm count should have initial labs including serum
total testosterone and follicle-stimulating hormone (FSH) to identify endocrine pathologies

such as hypogonadism (Hofmann and Giwercman, 2023; Sunder and Leslie, 2025).

Genetic Testing: Karyotyping to rule out conditions like Klinefelter’s syndrome is

recommended in cases of severe oligospermia (Chawre et al., 2024).

Imaging: Scrotal or transrectal ultrasound can confirm or rule out obstructions in the genital
tract, such as ejaculatory duct obstruction or congenital absence of the vas

deferens (Sapozhkova and Eremin, 2020).

Infection Screening: The presence of over 1 million leukocytes per mL (pyospermia) requires

evaluation for genital tract inflammation or infection (Sunder and Leslie, 2025).



CHAPTER THREE
2.0 MATERIALS AND METHODOLOGY

2.1 MATERIALS USED

* Test tubes

* Centrifuge

* Oral gavage needles

* Syringes (2ml and 5ml)
* Serum Separator Tube (SST)
* Plain bottles

* Plastic cages

* Sawdust

* Feed

» Water

* Plates

* Latex gloves

* Chloroform

* Cotton wool

* Weighing scale



2.2 STUDY AREA

This study was carried out in the animal house of the Department of Anatomy, School of
Basic Medical Sciences, University of Benin, Benin City, Edo State.

2.3 EXPERIMENTAL ANIMALS AND DESIGN

Thirteen (14) healthy male Wistar rats, weighing between 100—150 g, were obtained from the
Animal House of the Department of Anatomy, University of Benin, and housed in the same
facility. Upon procurement, the animals were subjected to a mandatory two weeks period of
acclimatization to the laboratory environment prior to the commencement of the study.
During this time, they were maintained under standard animal husbandry conditions: ambient
temperature of 25-29 °C, a natural light/dark cycle, and free access to standard rat chow and

clean drinking water.

Following acclimatization, the animals were randomly divided into two groups. Group 1 (n =
7) served as the control group and received normal feed and water, while Group 2 (n = 7)

served as the test group and was administered the plant extract.

Body weight: Body weights of all animals were precisely recorded using a calibrated digital

weighing scale (precision 0.1g) immediately prior to the start of treatment.

Group Name Treatment Number of rats
1 Control group Distilled water 6
2 Test group 500mg/kg of extract 7

2.4 STUDY DURATION

The study was carried out for a period of six (6) weeks, after which the animals were

sacrificed and samples were collected.




2.5 SOURCES OF JATROPHA TANJORENSIS

Fresh leaves of J. tanjorensis (Hospital trofan) were procured from a specific local market

in Benin City, Edo State, Nigeria. To ensure accuracy and consistency in the phytochemical
profile of the material, the plant was botanically identified and authenticated by a specialist in
the Department of Plant Biology and Biotechnology, University of Benin. A voucher
specimen (UBH-J317) was prepared and deposited in the departmental herbarium for future

reference and verification.



2.6 PREPARATION OF JATROPHA TANJORENSIS EXTRACT AND
DOSE CONCENTRATION

The fresh leaves were kept in the oven at 800c for ten minutes to stop any

enzyme activity and then at 600c for 30minutes. They were collected from the

oven, air dried and ground into coarse powder. 50g of the powdered leaves was

stirred into 450ml of methanol. The mixture was then kept aside for 48hours to



allow it to infuse. It was then filtered using a filter paper. The filtrate was
concentrated to 200ml (Iml of the extract being equivalent to 0.25g of the
starting material). The extract was kept in Petri dishes with tight fitting covers

in a refrigerator until it was time to use.

The extract was dissolved into a solution with 2g of the extract into 20ml of

methanol . The dosage was calculated in this equation;

Weight of experimental animals(in Kg)x dosage

Concentration of solution (in ml)

2.7 SAMPLE COLLECTION

At the end of the experiment, the final body weights of the rats were measured using a
calibrated digital scale. The animals were then anaesthetized by placing them in a sealed
chamber containing chloroform-soaked cotton wool. After ensuring full anaesthesia, each rat
was positioned dorsally on a dissection table. A midline incision was made through the
abdomen and thorax using surgical scissors to expose the heart. Blood was collected via

cardiac puncture and transferred into a Serum Separator Tube (SST) for subsequent analysis.

The caudal epididymis was carefully identified and dissected from the testis. It was then
cleaned of adhering adipose tissue and transferred to a petri dish containing 2 mL of pre-
warmed (37°C) normal saline. Several incisions were made into the caudal epididymis with a
sharp sterile surgical blade to release spermatozoa into the saline solution. The solution was
gently swirled and incubated at 37°C for 10 minutes to allow for adequate sperm dispersion.
This sperm suspension was then used for the assessment of sperm motility, count, and

morphology.



Immediately after blood collection, both testes were carefully dissected out from each rat.
The testes were freed from the epididymides and cleared of any adhering tissues. The right
testis from each animal was weighed on a digital balance to determine the gonadosomatic
index. It was then fixed by complete immersion in a large volume (approximately 10 times

the tissue volume) of Bouin's fluid for 48 hours.

2.8 HORMONAL ANALYSIS

Serum concentrations of Testosterone (T), Luteinizing Hormone (LH), Follicle-Stimulating
Hormone (FSH) and Prolactin were quantified using commercially available Enzyme-Linked
Immunosorbent Assay (ELISA) kits specifically validated for the Wistar rat model. All
assays were conducted strictly according to the manufacturers’ instructions, adhering to
rigorous quality control standards regarding sensitivity and variability. This analysis is
critical for determining whether the extract’s effects are mediated by direct gonadal toxicity

or by central regulation via the hypothalamus/pituitary.

2.9 TESTICULAR HISTOLOGY

The excised testicular tissue reserved for structural analysis was promptly immersed in 10%
Neutral Buffered Formalin (NBF) for fixation for at least 48 hours. The fixed tissues
underwent routine histological processing, including dehydration through ascending grades of
alcohol, clearing in xylene, and embedding in paraffin wax. Sections of Smu thickness were
cut using a rotary microtome, mounted on glass slides, and stained using the standard
Hematoxylin and Eosin (HandE) technique for morphological evaluation. Microscopic
examination was conducted under light microscopy. Qualitative analysis assessed the overall
micro-architecture, focusing on the integrity of the basement membrane, the organization of

the germinal epithelium, the presence of cellular vacuolation, and any signs of germ cell



maturation arrest. Quantitative analysis (morphometry) involved measuring the diameter of at

least 20 randomly selected seminiferous tubules per rat using a calibrated ocular micrometer.

2.10 STATISTICAL ANALYSIS

All data were expressed as Mean + Standard Error of the Mean (SEM). The results were
analyzed using a one-way analysis of variance (ANOVA) followed by a post-hoc test
(Tukey's test) to determine significant differences between the treatment groups and the
control. The statistical analysis was performed using a software package such as GraphPad
Prism (version 9.0). A p-value of less than 0.05 (p < 0.05) was considered statistically

significant.



CHAPTER FOUR

3.0 RESULTS AND DISCUSSION

3.1 RESULTS

Table 4. 1: Comparing the mean values of reproductive hormones in male Wistar rats
following the administration of jatropha tanjorensis extract.

Parameters Control Jatropha tanjorensis | p-values
Prolactin 10.73 £0.317 12.18 £0.704 0.1095
LH 5975+ 1.217 9.450 +0.595 0.0426
FSH 9.075 +£2.04 15.65+0.307 0.0190
Testosterone 3.225+0.312 2.350+0.132 0.0416
Testicular Weight 1.025 £ 0.063 1.075+0.111 0.7084

P< 0.05 indicates significant difference
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Figure 4.1 Showing the effect of jatropha tanjorensis on prolactin hormone of male Wistar
rats.

There was no statistically significant differencesin Jatropha tanjorensis treated group
compared with control.
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Figure 4.2 Showing the effect of jatropha tanjorensis on Luteinizing hormone of adult male

Wistar rats.

There was a statistically significant increase in jatropha tanjorensis treated group compared

with control.
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Figure 4.3 Showing the effect of jatropha tanjorensis on follicle stimulating hormone of
male Wistar rats.

There was a significant increase in jatropha tanjorensis treated group compared with control.
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Figure 4.4: Showing the effect of jatropha tanjorensis on testosterone hormone of male
Wistar rats.

There was a significant decrease in jatropha tanjorensis treated group compared with control.
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Figure 4.5: Showing the effect of jatropha tanjorensis on testicular weight of male Wistar
rats.

There was no significant differences in jatropha tanjorensis treated group compared with
control.
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Figure 4. 6: The effect of jatropha tanjorensis on motile sperm cells of male Wistar rats.

There was a statistically significant increase in jatropha tanjorensis treated group compared
with control group.
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Figure 4. 7: The effect of jatropha tanjorensis on non-motile sperm cells of male Wistar rats.

There was a statistically significant decrease in jatropha tanjorensis treated group compared
with control group.
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Figure 4. 8: The effect of jatropha tanjorensis on normal sperm mophology of male Wistar
rats.

There was no statistically significant difference in jatropha tanjorensis treated group
compared with control group.
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Figure 4. 9: The effect of jatropha tanjorensis on abnormal sperm mophology of male Wistar

rats.

There was a statistically significant decrease in jatropha tanjorensis treated group compared

with control group.
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Figure 4. 10: The effect of jatropha tanjorensis on total sperm count of male Wistar rats.

There was a statistically significant increase in jatropha tanjorensis treated group compared

with control group.



CHAPTER FIVE

4.0 DISCUSSION AND CONCLUSION

4.1 DISCUSSION

This study aimed to evaluate the effect of the aqueous leaf extract of Jatropha tanjorensis on
key fertility hormones and testicular parameters in adult male Wistar rats. The findings
indicate that the extract significantly disrupts the normal hormonal balance essential for male

reproductive function.

The most prominent finding of this research is the specific pattern of hormonal changes
observed: a significant decrease in serum testosterone alongside significant increases in
Luteinizing Hormone (LH) and Follicle-Stimulating Hormone (FSH). This combination is
highly indicative of a condition known as primary hypogonadism or hypergonadotropic
hypogonadism (John et al., 2020). This means the testicles themselves are failing to function
properly, despite receiving strong signals from the pituitary gland in the brain. The brain,
detecting low testosterone levels, increases the secretion of LH (to stimulate testosterone
production) and FSH (to support sperm production). The fact that testosterone remains low
despite high levels of LH strongly suggests that the extract has a direct, inhibitory effect on

the testicular cells responsible for hormone production.

These findings are supported by another study by John et al., (2020), which isolated specific
compounds, phytol and lupeol, from Jatropha tanjorensis leaves. The study also found that
these compounds significantly reduced serum levels of FSH, LH, and testosterone in male
Wistar rats, and also impaired sperm motility and count. This provides a plausible
explanation for the results of this study, identifying the active agents in the plant that could be

responsible for the anti-androgenic effects.



However, conflicting evidence in the scientific literature, while data from this study shows a
clear anti-fertility effect in male rats, another study concluded that the same plant, at the same
dose (500mg/kg), improved female fertility by increasing FSH and estrogen, and enhancing
pregnancy outcomes (Ukoh et al., 2022). Furthermore, a 2024 study suggested that Jatropha
tanjorensis could actually increase testosterone levels and protect against reproductive
damage caused by lead poisoning. These contradictions highlight a crucial point: the effects
of Jatropha tanjorensis may be highly dependent on gender, physiological state, and the
presence of other toxins. A compound that is detrimental to healthy male reproductive
function might be beneficial in a diseased state or in females, a phenomenon known as

hormesis.

The results revealed that there was no significant change in testicular weight. It suggests that
the treatment period was sufficient to disrupt the hormonal function of the testes (a
biochemical change) but not long enough to cause gross physical atrophy or major structural

damage that would affect overall weight (John et al., 2020).

The semen analysis results demonstrate a significant and largely beneficial influence of Jatropha

tanjorensis leaf extract on key spermatogenic endpoints in the testes of adult male Wistar rats. The
observed outcomes,a significant increase in motile sperm count and total sperm count, coupled with a
concurrent decrease in non-motile and abnormally shaped sperm cells, collectively suggest that the extract
potentiates male fertility by enhancing testicular function and supporting the process of spermatogenesis.
The absence of a significant change in normal sperm morphology, while the rate of abnormal forms
decreased, indicates a specific action on improving sperm quality rather than inducing a non-specific

proliferative effect.



4.2 CONCLUSION

This study demonstrates that the methanol extract of Jatropha tanjorensis leaves exerts
significant disruptive effects on the reproductive hormonal milieu of male Wistar rats. The
extract acts at multiple levels of the HPG axis, primarily by stimulating the secretion of
pituitary gonadotropins (LH and FSH) while simultaneously inhibiting testicular testosterone
production. This leads to a state of hypergonadotropic hypogonadism, indicating a direct
testicular defect (primary hypogonadism). Therefore, despite its nutritional and therapeutic
uses, the consumption of Jatropha tanjorensis may pose a potential risk to male reproductive

health by impairing steroidogenesis and disrupting critical hormonal balance.
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