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Abstract 

Background and Objective: Anaemia is a global public health challenge affecting adolescent girls, women of 
reproductive age, pregnant women and children in low and middle income countries. This study therefore was designed 
to evaluate the effect of extract of Kigelia africana on female sexual hormones following phenyl hydrazine induced 
anaemia.  

Materials and Methods: This research work was carried out using twenty five (25) female Wistar rats. The 
experimental rats were randomly divided into five (5) groups, with five animals per group .Group A served as Normal 
control (non-anaemic control), group B: Anaemic control(induced with phenyhdrazine) without treatment ,group C; 
anaemic rats treated with feroton (Standard control), group D; Anaemic rats co-administered with 200mg/kg 
petroleum ether leaf extract Kigelia africana extract (PETLETKG1), and group E; Anaemic rats treated with 200mg/kg 
between petroleum ether leaf extract Kigelia africana extract (PETLETKG2) .All administrations were done orally using 
oropharyngeal cannula once per day for 14 days (2 week). Blood was collected by cardiac puncture using disposable 
syringe and needle to draw blood into plane sterile tubes. Thereafter, the samples were analyzed using standard 
methods. 

Results: The result depicts the significant (p<0.05) increase in serum follicle stimulating hormone, prolactin, 
progesterone, oestrogen when compared with both normal and standard control. More so, the petroleum ether extract 
of K. africana showed no significant (P<0.05) difference on L.H hormone when compared with both the standard and 
the normal control. Contrastingly, the extract of K. africana decreases serum testosterone significantly (P<0.05) when 
compared with both the standard and normal control.  

Conclusion: The result suggests that the extract might be useful in improving the sexual health and libido of female 
animals following phenyl hydrazine induced anaemia.  
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1. Introduction 

Anaemia is defined as a reduction in haemoglobin (Hb) concentration, haematocrit, or  red blood cells per litre below 
the reference interval for healthy individuals of similar age, sex, and race, under similar environmental conditions [1,2]. 
Anaemia is a common clinical condition characterized by decreased Hb levels which are insufficient for the body’s 
demand [3].Anaemia, has been shown to be a public health problem that affects low, middle and high income countries 
at different degrees and the prevalence varies with socio-economic status [4]. The most reliable indicator of anaemia at 
the population level is blood haemoglobin concentration [5]. Anaemia is a serious global public health problem that 
particularly affects young children and pregnant women. In 2019, global prevalence of anaemia was 29.9% (95% 
uncertainty interval (UI) 27.0%, 32.8%) in women of reproductive age; equivalent to over half a billion women aged 15-
49 years. Prevalence was 29.6% (95% UI 26.6%, 32.5%) in non-pregnant women of reproductive age, and 36.5% (95% 
UI 34.0%, 39.1%) in pregnant women [5].  

The prevalence of anaemia among women in Turkey is 27.8% that 56% of them have iron deficiency anaemia (IDA) 
[13].According to a study among women aged 15–45 in Zanjan, Iran, 23.6% of women had anaemia [14]. Nigeria is one 
of the countries listed by the WHO to have a severe burden of this disease, with >40% of the population being anemic. 
The prevalence of anemia in Nigeria is as follows: children under (5years) 71%; non-pregnant women (15-49 years) 
47.3%, and pregnant women 57.5%. 

Anaemia resulting from iron deficiency has been reported to increases morbidity and mortality in preschool-aged 
children and pregnant women [6]. Several factors contribute to the occurrence of anaemia and nearly half of (43%) the 
anaemia cases in childhood are due to iron deficiency [7]. The deficiency may result from inadequate dietary intake of 
iron, malabsorption of iron, an increased iron demand during rapid growth in children and chronic blood loss. Other 
causes of anaemia include folate, vitamin B12 deficiencies, malaria, intestinal helminthes, viral infections among others 
[8, 9, 10]. In women of childbearing age, a common cause of iron-deficiency anaemia is a loss of iron in the blood due to 
heavy menstruation or pregnancy. A poor diet, or certain intestinal diseases that affect how the body absorbs iron, can 
also cause iron-deficiency anaemia. Anaemia is an indicator of both poor nutrition and poor health. The most dramatic 
health implication of anaemia is increased risk of maternal and child mortality which have been well documented [11]. 

In addition, anaemia should be built into the primary health care system and existing programmes. These strategies 
should be tailored to local conditions, taking into account the specific etiology and prevalence of anaemia in a given 
setting and population group [12].  

Iron deficiency anaemia (IDA) may cause such symptoms as weakness, headache, restlessness, fatigue, anxiety, pallor, 
palpitation, reduced strength, impair learning and productivity, and reduced physical and mental capacity as well as 
fatigue, poor mental health, lack of concentration and poor pregnancy outcomes. Since IDA can cause anxiety and fatigue 
in women, and these can, in turn, be effective factors in sexual function, the IDA could be considered as a factor to reduce 
sexual function.  

A study showed that after management of IDA in women, most of the sexual function domains were significantly 
enhanced. Also, studies showed that with increasing serum haemoglobin level, sexual performance score, level of 
energy, physical and social function increased, while anxiety and depression score decreased, which are directly related 
to better sexual function [15]. 

The use of traditional medicine and medicinal plants in most developing countries as a normative basis for the 
maintenance of good health has been widely observed [16]. The search for new pharmacologically active agents 
obtained by screening natural sources such as microbial fermentations and plant extracts has led to the discovery of 
many clinically useful drugs that play a major role in the management of human diseases [17]. One of such plant is 
Kigelia africana. The plant is used traditionally as a remedy for numerous diseases such as wounds healing, rheumatism, 
psoriasis, diarrhea and stomach ailments. It is also used as an aphrodisiac and for skin care. Therefore, this study was 
designed to access the effect of extract of Kigelia africana on serum sexual hormones in phenyl hydrazine induced 
anaemia in female Wistar rats. 
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2. Materials and methods 

2.1. Study area 

The study was carried out at the Medical Biochemistry Department, University of Cross River State, Okuku 
Campus,Cross River State, Nigeria from October, 2021-January, 2022.  

2.2. Plant materials 

Fresh leaves of K. africana were collected from the UNICROSS environment, Okuku, Cross River State, Nigeria. The leaves 
were taken to the University of Calabar, Department of Botany for identification and authentication. The voucher 
number of 205 has been deposited for future reference at the department's herbarium. 

2.3. Chemicals and Reagents 

All chemicals and reagents (Phenyl hydrazine, ethanol, sulphuric acid, ferric chloride, chloroform, hydrochloric acid, 
Mayer’s reagent and Wagner’s reagent) used were of analytical grade. Fresh distilled water was used throughout the 
experimental period. Assay kits used in the analysis in this study were products of Randox Laboratories (England). 

2.4. Experimental animals 

Twenty five (25) male Wistar rats were obtained from the animal holding unit of the Department of Medical 
Biochemistry, Cross River University of Technology. The animals was allowed to acclimatize for a period of 7 days, in a 
well-ventilated room at room temperature and relative humidity of 29 °C and 70% respectively with 12 hours natural 
light-dark cycle. They were allowed food and water ad libitum. Good hygiene was maintained by daily cleaning and 
removal of faeces and spills from their cages. 

2.5. Preparation of extract of K. africana leaf 

The leaves of K. africana were collected around UNICROSS and air dried at room temperature for a period of 21 days 
until constant weight was obtained. The dried leaves were then pulverized to powdered form by a machine blender and 
sieved. Thereafter, 400 g of the pulverized plant material (K. africana) was dissolved in 1200 ml of 70% petroleum ether 
for 72 hours. This was followed with vacuum filtration and extracts was concentrated using an evaporator water bath 
at 40 °C to obtain a solvent free extract, and stored in a refrigerator at 4°C. 

2.6. Induction of haemolytic anaemia 

Haemolytic anaemia was induced by intraperitoneal (I.P.) injection of phenyl hydrazine (PHZ) at 10 mg/kg for 7 days 
.Anaemia was considered to be induced by comparing the PCV of the PHZ-induced animals with that of the normal 
control (non-induced) animals after 24hours of the last induction. The PCV was carried out by the capillary tube method 
whose procedures are as follows; blood was collected from the tail into the capillary tube and one end of the tube was 
sealed with plastacin. The capillary tube was place inside a haematocrite centrifuge and spun for five minutes at 2000 
rpm. 

2.7. Treatment of animals 

The experimental rats were randomly divided into five (5) groups, with five animals per group and treated for a period 
of fourteen (14) days.  

 Group A: Normal control (non-anaemic control) 
 Group B: Anaemic rats(induced with phenyhdrazine) without treatment (anaemic control) 
 Group C:Anaemic rats treated with feroton (Standard control) 
 Group D: Anaemic rats treated with 100 mg/kg bwt petroleum ether leaf extract of Kigelia africana 

(PETLETKG1) 
 Group E: Anaemic rats treated with 200 mg/kg bwt petroleum ether leaf extract of Kigelia africana  

(PETLETKG2) 

All administrations were done orally using oropharyngeal cannula once per day for 14days (2 week). 
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2.8. Blood sample collection 

Blood was collected from all the test rats and control by cardiac puncture using disposable syringe and needle draw 
blood into plane sterile tubes. The specimens were labeled with the identification alphabets/ number. The samples were 
kept at room temperature until processing, which occurred within 30 minutes of collection. 

2.9. Effect on sexual hormones 

2.9.1. Determination of testosterone concentration 

Serum testosterone concentration was determined by the method of [18].Using test kits procured from Monobind Inc., 
U.S.A. 

2.9.2. Determination of serum follicle stimulating hormone concentration 

Serum follicle stimulating hormone (FSH) concentration was determined by the method of[19] using test kits procured 
from monobindinc., U.S.A. 

2.9.3. Determination of serum luteinizing hormone concentration 

Serum luteinizing hormone (LH) concentration was determined by the method of [20] 

Using test kits procured from Monobid Inc., U.S.A 

2.10. Statistical analysis 

The data obtained were analyzed using One Way Analysisof Variance (ANOVA) followed by post hoc test at P<0.05. The 
Statistical Package for Scientific Solutions (SPSS) Software version 20.0 was used for the analysis. 

3. Results 

The result below indicates the effect of K. africana extract on serum sexual hormones following phenyl hydrazine 
induced anaemia on female Wistar rats. The extract was found to significantly (P<0.05) increased serum prolactin, 
progesterone, follicle stimulating hormone and oestrogen when compared with both the normal and standard control 
(fig 1-3). 

More so, the petroleum ether extract of K. africana shows no significant (P>0.05) difference on luteinizing hormone 
when compared with both the standard and the normal control (fig 4). 

Contrastingly, the extract K.africana decreases serum testosterone significantly (P>0.05) when compared with both the 
standard and normal control (fig 5). 
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Results were expressed as mean ± SD (n=5) *** significant at P<0.05 compared with the control.NC: Normal Control, Standard: Anaemic rats+ 

Feroton (10mg/Kgbwt), AnaCpPHZ; Anaemic rats control, induced with phenyl hydrazine, Anaemia + PETLEKA1: Anaemic rats + Petroleum ether 
leaf extract of Kigelia africana (100mg/Kgbwt) , Anaemic rats + PETLEKA2: Anaemic rats + Petroleum ether leaf extract of Kigelia africana 

(200mg/Kgbwt). 

Figure 1Effect of petroleum ether extract on K. africana leaf on serum prolactin hormones following phenyl hydrazine 
induced anaemia in Wistar rat  

 
Results were expressed as mean ± SD (n=5) *** significant at P<0.05 compared with the control NC: Normal Control, Standard: Anaemic rats+ 

Feroton (10mg/Kgbwt), AnaCpPHZ; Anaemic rats control, induced with phenylhydrazine, Anaemia + PETLEKA1: Anaemic rats + Petroleum ether 
leaf extract of Kigelia africana (100mg/Kgbwt) , Anaemic rats + PETLEKA2: Anaemic rats + Petroleum ether leaf extract of Kigelia africana 

(200mg/Kgbwt). 

Figure 2 Effect of petroleum ether extract on K.africana leaf on serum progesterone hormones following phenyl 
hydrazine induced anaemia in Wistar rat 
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Results were expressed as mean ± SD (n=5) *** significant at P<0.05 compared with the control NC: Normal Control, Standard:Anaemic rats+ 

Feroton (10mg/Kgbwt), AnaCpPHZ; Anaemic rats control, induced with phenylhydrazine, Anaemia + PETLEKA1: Anaemic rats + Petroleum ether 
leaf extract of Kigelia africana (100mg/Kgbwt) , Anaemic rats + PETLEKA2: Anaemic rats + Petroleum ether leaf extract of Kigelia africana 

(200mg/Kgbwt). 

Figure 3 Effect of petroleum ether extract on K.africana leaf on serum oestrogen hormones following phenyl 
hydrazine induced anaemia in Wistar rat 

 

 
Results were expressed as mean ± SD (n=5) *** significant at P<0.05 compared with the control NC: Normal Control, Standard:Anaemic rats+ 

Feroton (10mg/Kgbwt), AnaCpPHZ; Anaemic rats control, induced with phenylhydrazine, Anaemia + PETLEKA1: Anaemic rats + Petroleum ether 
leaf extract of Kigelia africana (100mg/Kgbwt) , Anaemic rats + PETLEKA2: Anaemic rats + Petroleum ether leaf extract of Kigelia africana 

(200mg/Kgbwt). 

Figure 4 Effect of petroleum ether extract on K.africana leaf on serum FSH hormones following phenyl hydrazine 
induced anaemia in Wistar rat 
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Results were expressed as mean ± SD (n=5) *** significant at P<0.05 compared with the control NC: Normal Control,ns: non-significant. Standard: 
Anaemic rats+ Feroton (10mg/Kgbwt), AnaCpPHZ; Anaemic rats control, induced with phenylhydrazine, Anaemia + PETLEKA1: Anaemic rats + 

Petroleum ether leaf extract of Kigelia africana (100mg/Kgbwt) , Anaemic rats + PETLEKA2: Anaemic rats + Petroleum ether leaf extract of Kigelia 
africana (200mg/Kgbwt). 

Figure 5 Effect of petroleum ether extract on K.africana leaf on serum LH hormones following phenyl hydrazine 
induced anaemia in Wistar rat  

 

 
Results were expressed as mean ± SD (n=5) *** significant at P<0.05 compared with the control NC: Normal Control, Standard: Anaemic rats+ 

Feroton (10mg/Kgbwt), AnaCpPHZ; Anaemic rats control, induced with phenyl hydrazine, Anaemia + PETLEKA1: Anaemic rats + Petroleum ether 
leaf extract of Kigelia africana (100mg/Kgbwt) , Anaemic rats + PETLEKA2: Anaemic rats + Petroleum ether leaf extract of Kigelia africana 

(200mg/Kgbwt). 

Figure 6 Effect of petroleum ether extract on K.africana leaf on serum FSH hormones following phenyl hydrazine 
induced anaemia in Wistar rat 
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4. Discussion 

 In this present study, it was observed that phenylhydrazine significantly (p<0.05) decreased the level of prolactin. The 
decrease may be due to the inhibition of thyrotropin-releasing hormone (TRH) whose mechanism of action is to 
stimulates prolactin secretion from the anterior pituitary gland thus, necessitating milk production in the females and 
regulation of sex drive [21].Prolactin has a significant role in the physiology of the breast, especially in females. Lack of 
prolactin secretion or excessive prolactin secretion may results in clinically significant, pathologic processes. The level 
of prolactin hormone is imperative for normal lactational capabilities. Imbalances in prolactin levels may also 
compromise this ability [22]. Therefore, from this present work, there was a significant (p<0.05) increase in serum 
prolactin level following the administration of the extract. This increase may be due to the presence of bioactive 
compounds in Kigelia africana thus, activating galactorrhea (leaking of milk through the nipples) in non-breastfeeding 
females or males [23]. 

More so, this present study showed a significant (p<0.05) decrease in serum progesterone level following 
administration of phenyl hydrazine induced anaemia but co-administration of Kigelia africana extracts, significant 
(p<0.05) increased serum progesterone level. This increase may be due to the constituent of plant extract thus, 
preparing the endometrium for the potential of pregnancy after ovulation or contain some bio-constituents or 
phytonutrients or phyto androgens that might stimulate reproduction [24].Interestingly, this phytonutrient activates 
progesterone to readily cross the membrane of a target cell and bind to and activate progesterone receptors located 
within the cytoplasm. Thus. progesterone and receptor complex then transport to the nucleus and binds to DNA, 
specifically near the promoter regions of genes that contain enhancers, containing hormone response elements. This 
binding of the complex to the promoter can either enhance or repress transcription, which ultimately alters the 
production of proteins. In the line of this, progesterone is primarily known as the pregnancy hormone in females, and 
most of its function relates to maintaining pregnancy specifically by preparing the endometrium, decreasing myometrial 
contractions for implantation, promoting gestation, and inhibition of lactation during pregnancy [25]. Decrease in 
progesterone may indicate amenorrhea. The exploitation of plant bioactive components, which are nutraceuticals, can 
help to control the rise of a female positive factor in couples' infertility resulting from human exposure to toxicants 
[26].Therefore, from this work, the increase in serum progesterone following the administration of phenyl hydrazine 
may be due to the presence of the phytochemical constituents such as flavonoids, tannin and saponin thus, necessitating 
its mechanism of action. 

 In this present study, it was observed that phenylhydrazine induction significantly (p<0.05) decreased the activities of 
serum LH and FSH. This finding is in accordance with the work of [27] who reported that phenylhydrazine induced 
anaemia that ultimately lead to deleterious decrease in the level of LH, FSH and testosterone. Hence, FSH stimulates 
testosterone spermatozoa development and promotes seminiferous tubule formation. FSH is responsible for the 
development, growth, pubertal maturation and reproductive processes of the human body [28]. Excess secretion of FSH 
is responsible for early puberty, whereas deficiency causes infertility and underdevelopment of gonads. In furtherance 
to this, the production and release of follicle stimulating hormone is regulated by the levels of a number of circulating 
hormones released by the ovaries and testes [29]. This system is called the hypothalamic–pituitary–gonadal axis. 
Gonadotrophin-releasing hormone is released from the hypothalamus and binds to receptors in the anterior pituitary 
gland to stimulate both the synthesis and release of follicle stimulating hormone and luteinizing hormone [30]. The 
released follicle stimulating hormone is carried in the bloodstream where it binds to receptors in the testes and ovaries. 
Using this mechanism follicle stimulating hormone, along with luteinizing hormone, can control the functions of the 
testes and ovaries [31]. From this study, the observed increase in serum FSH and LH indicate that the extract may 
improve secondary sexual characteristics, sexual health and libido. Thus, this work is in accordance with previous study 
which reported an interaction of aluminium chloride thus, inducing toxicity that leads to decrease in LH and FSH and 
treatment with Hymenocardia acida stem bark extracts significantly (p<0.05) elevated the level of L.H, FSH and 
progesterone [32]. 

Conversely, the present study shows a significant (p<0.05) decrease in the level of oestrogen after the induction of 
phenyl hydrazine but co-treatment with K. africana extracts significantly (p<0.05) elevated and restored the serum level 
of oestrogen. This increase may be due to the presence of bio-active compounds of the extracts thus, enhancing puberty 
and stimulate the growth of egg follicle or improves sexual health[33].Oestrogen is a steroid hormone associated with 
the female reproductive organs and is responsible for developing female sexual characteristics [34]. 

The observed increase in the level of testosterone after the induction of phenyl hydrazine but co-administration of 
K.africana extracts significantly (p<0.05) decreased and restored the serum level of testosterone. Testosterone is a male 
hormone with significant impact on spermatogenesis [35]. Leydig cells of the testicles secrete testosterone, the adrenals 
and ovaries, and are the most important androgen secreted into the blood [36, 37].Testosterone, deficiency is presented 

https://www.yourhormones.info/hormones/gonadotrophin-releasing-hormone/
https://www.yourhormones.info/glands/hypothalamus/
https://www.yourhormones.info/glossary/r#receptors
https://www.yourhormones.info/glossary/a#anterior
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with delayed puberty or regression of previously established male characteristics that depend on testosterone, such as 
hair distribution, potency, and libido. An elevated level of testosterone has been associated with a moderate but 
significant increase in sexual desire and penile function [38]. Clinical data on testosterone revealed that a slightly 
increased testosterone level in adult males, may enhance sexual desire and arousability [39]. The level of testosterone 
has been reported to be related to LH and FSH such that increase in the levels of the gonadotropins results in a 
corresponding increase in testosterone [40]. However, decrease in serum level of testosterone in this study has no 
adverse effect and has not been clearly defined [41, 42]. 

5. Conclusion 

The result suggests that the extract might contain some phyto androgens or secondary metabolites which might be 
useful in improving the sexual health and libido of female animals following phenyl hydrazine induced anaemia.  
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