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Abstract: This research is aimed at evaluating the effect of frequent consumption of aqueous extract of 

raphia hookeri fruit pulp on selected reproductive hormones in female Wistar rats. A total of 32 apparently 

healthy rats weighing 130g to 180g grouped into 4, group1 as control fed with distilled water and feed, 

group 2 given 500mg/kg, group3 given 1000mg/kg, group 4 given 2000mg/kg body weight of the extract for 

28days. Animals sacrificed and blood samples taken for laboratory analysis,results analyzed using 

statistical tool SPSS version 21.0, one-way ANOVA,P<0.05 considered significant, values expressed as 

mean, standard error of mean (SEM). Outcome displayed significant (P>0.05) reduction in Estrogenlevels 

in groups 2 (17.65±1.25) and 3 (23.00±0.00), but group 4 (43.15±3.85) showed a significant increase when 

compared to control (37.00±4.00). Follicle Stimulating Hormonelevels in all treated groups did not 

indicate significant (P>0.05) changes when compared to the control group (2.10±0.30), however, group 4 

(3.45±1.15) showed a significant increase when compared to groups 2 (0.65±0.25) and 3 (1.00±0.10). No 

significant (P>0.05) variations in luteinizing hormone levels when treated groups compared to the control 

group (1.40±0.30), only group 4 (2.25±0.15) indicated significant (P<0.05) increase when compared to 

groups 2 (0.55±0.45) and 3 (1.35±0.15). Hence, it can be inferred that the frequent consumption of aqueous 

extract from Raphia Hookeri fruit pulp has the potential to alleviate female reproductive disorders 

associated with hormonal imbalances or dysfunctions 

 

Keywords: Raphia Hookeri 

 

I. INTRODUCTION 

Raphia Hookeri is a palm species native to Western and Central Africa, where it grows in lowland coastal freshwater 

swamps and river banks. This plant is classified under the palm tree and belongs to the family of Palmae or Palmacea 

which originated from tropical West Africa where it extended (Imogie et al., 2008). Raphia Hookeri grows to a height 

of 9m and is adapted to live with its roots in water-logged soil, by possessing breathing roots (Okwu and Nnamdi, 

2008). It is a monocarpic plant that produces inflorescence only once and then dies. It is grown mainly for its 

production of palm wine. Raphia Hookeri is considered to be one of the most economically valuable plants in Africa. 

The plant is highly valued by locals, who use every part of it for a variety of purposes. It also bears fruits (Raphia 
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Hookeri) whose pulp is considered edible in some parts of the country and not edible in other parts(Ogbuagu, 

2008).The fruits of this plant can be consumed after boiling, they are toxic if eaten raw. Raphia fruit pulp is a good 

source of phytochemicals and some micronutrients and is locally consumed as a snack (Tata et al., 2023). Its fruit is 

large, cone-shaped with a single hard nut having an outer layer of overlapping reddish brown scales and in-between the 

outer layer of scales and the hard seed is a yellow, mealy, oil-bearing mesocarp or pulp (Mbaka et al., 2013). Similarly, 

Ndon (2003), described Raphia Hookeri fruit as the large, cone-shaped with a hard nut having an outer layer of 

rhomboid-triangular and overlapping reddish-brown scales.Between the outer layer and the seed, is a yellow, oil-

bearing mesocarp or pulp (Ndon B. A., 2003). The fruit is poisonous when raw and is crushed for use as a fish poison. 

However, the oily mesocarp of the fruit can be boiled and eaten as a vegetable or used as a laxative and liniment for 

pains (Facciola, 1998). 

According to Egbono et al. (2023), the ripe boiled Raphia Hookeri fruits pulp locally called ‘Ogbusi’ by Abua people in 

the Abua/Odual local government area of Rivers State, Niger Delta region, Southern Nigeria, is usually soaked in water 

or stored in the refrigerator to maintain nutrients and commonly consumed with tapioca. The inhabitants of Emoh 

village in Abua and the people of Abua/Odual LGA hypothesized that the Ogbusi boost immunity, inhibit plasma 

glucose, reduce blood pressure, ameliorate fat, and boost hematopoiesis, etc (Egbono, et al., 2023).The pulp extract of 

Raphia Hookeri was shown to contain vitamins C and E, carotenes, niacin, alkaloids, saponins, flavonoids, and phenols 

which explains its antioxidant activity (Edem et al., 1984; Akpan et al., 2004; Dada et al., 2017). The health benefits of 

the plant may be attributed to the various biological constituents and chemical compounds it contains.However, the 

effect of Raphia Hookeri fruit pulp on female reproductive hormones is not well known. 

Bioactivecompoundscontainedin Raphia Hookeri fruit pulp mayalsohavesome beneficial effectson female 

reproductivehormones. This leads to the evaluation of the nutritional value of Raphia Hookeri fruit on selected female 

reproductive hormones by using female Wistar rats. However, there is limited scientific evidence on the possible effects 

of the Raphia Hookerifruit pulp on the reproductive hormones of females. Due to the lack of awareness and 

appreciation of its benefits, the fruits are often discarded or left to rot. This not only leads to wastage of valuable 

resources but also threatens the survival of the species, which is already endangered by habitat loss and 

overexploitation. Therefore, there is an urgent need to raise awareness and promote the utilization of Raphia Hookeri 

fruit pulp as it could have potential benefits on selected female reproductive hormones, hence this investigation. 

 

II. MATERIALS 

The following materials were used for this research study; Animal cages, feeding and drinking plates, brooms and 

parker, disinfectants, animal feed, laboratory coats, hand sanitizers,nose mask, masking tape, weighing balance, 

baskets, hand gloves, water, hand towel, syringe, dry sawdust, and cannula. 

 

ANIMAL PREPARATION  

A total of thirty-two (32) apparently healthy female Wistar rats of weights ranging between 130g and 180g were used 

for this study. These rats were all housed in the preclinical animal house in the Faculty of Basic Medical Sciences, 

University of Port Harcourt, Nigeria. The animals were maintained in a well-ventilated animal house under optimum 

conditionsof humidity, temperature and natural light-dark cycle and were allowed free access to food and water. The 

experimental protocols and procedures used conform to the international guidelines for the care and use of animals in 

research and teaching. (American Physiological Society, 2002). 

 

ACCLIMATIZATION OF THE ANIMAL  

The animals were placed on a scale for weight measurement. They were then accommodated in a cage that maintained a 

12-hour cycle of light and darkness, to adapt to the environmental conditions of the University of Port Harcourt’s 

animal house, the rats underwent a period of acclimatization lasting fourteen (14) days, the study was generally 

conducted in accordance with recommendation from the 1983 declaration of Helsinki on guiding principles in the care 

and use of animals. 
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COLLECTION AND PREPARATION OF PLANT MATERIALS  

Collection of Extracts  

The aqueousextract which was gotten Raphia Hookeri Fruit was purchased from Emoh community, Okpeden (ward 8) 

in Abua/ Odual Local Government Area, Rivers State, Niger Delta region, the southernpart of Nigeria.  

Preparation of Raphia Hookeri Fruit Extract  

The maceration technique was employed, the mesocarp (fruit pulp), was air-dried to preserve the active ingredients, 

then it was finally crushed and immersed in a maceration jar. Approximately 1000 grams of the extract was dissolved in 

2000 milliliters of water and left to stand for 72 hours as continuous agitation was applied during this period to ensure a 

high yield. The mixture was then filtered, and the filtrate was placed on a water bath to evaporate the liquid content at a 

temperature of 65 degrees Celsius. After evaporation, the weight of the extract was recorded and it was stored for future 

use. 

 

ADMINISTRATION OF THE EXTRACT  

The Raphia Hookeri fruit aqueous extract was orally administered via a syringe and cannula to the rats for twenty-eight  

(28) days. 

 

STUDY DESIGN  

A total of thirty-two (32) healthy female Wistar rats weighing 130g to 180g were used for this study. The animals were 

divided into two major groups; Control group and Test group 

The Test groups were further divided into 3 groups, each of the 3 groups contained eight animals in each cage 

compartment. 

 

MODE OF ADMINISTRATION OF EXTRACT 

Aqueous extract of Raphia Hookeri was administered orally in low dose, medium dose and high dose daily for 28 days. 

In the course of oral administration of the extract to the animals the following doses were administered for each group 

except the control group for twenty-eight (28) days. The lethal dose (LD 50) of the aqueous extract of Raphia Hookeri 

fruit was calculated using Lorke's method, 5000mg/kg body weight of Wistar rats was attained, therefore the female 

Wistar rats were not given extract beyond 2000mg/kg body weight: 

 

Mode of Administration 

GROUP DOSE OF EXTRACT 

Group 1 (control) Distilled water and feed only 

Group 2 Low dose 500mg/kg body weight of extract 

Group 3 Moderate dose 1000mg/kg body weight of extract 

Group 4 High dose 2000mg/kg body weight of extract 

 

SAMPLING METHOD 

The rats were euthanized under the influence of diethyl ether anaesthesia. Bloodwas then drawn using syringes and 

needles through a venous puncture. The collected samples weresubsequently transferredappropriately into well labelled 

Ethylenediaminetetraacetic acid (EDTA) bottles for further laboratory analysis. 

 

III. LABORATORY TESTS AND ANALYSIS 

The following laboratory tests were carried out: 

Estimation of Estrogen (Estradiol or E2) 

Principle of the Test 

The Estradiol (E2) enzyme immunoassay (EIA) is based on the principle of competitive binding between E2 in the test 

specimen and E2-HRP conjugate for a constant amount of rabbit anti-Estradiol. In the incubation, goat anti-rabbit IgG-

coated wells are incubated with E2 standards, controls, patient samples, Estradiol-HRP Conjugate Reagent and rabbit 

anti-Estradiol reagent at room temperature for 90 minutes. During the incubation, a fixed amount of HRP-labeled E2 
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competes with the endogenous E2 in the standard, sample, or quality control serum for a fixed number of binding sites 

of the specific E2 antibody. E2 peroxidase conjugate immunologically bound to the well progressively decreases as the 

concentration of E2 in the specimen increases. Unbound E2 peroxidase conjugate is then removed and the wells 

washed. Next, a solution of TMB Reagent is added and incubated at room temperature for 20 minutes, resulting in the 

development of blue color. The color development is stopped with the addition of stop solution, and the absorbance is 

measured spectrophotometrically at 450nm. A standard curve is obtained by plotting the concentration of the standard 

versus the absorbance. 

 

Components 

Materials for the Estimation of Estrogen (Estradiol or E2) 

Materials 96 Tests 

Microwell coated with Goat Anti-Rabbit IgG 12×8×1 

Estradiol Reference Standards: 6 vials (ready to use) 0.5ml 

Rabbit Anti-Estradiol Reagent (pink color) 7ml 

Estradiol-HRP Conjugate Reagent (blue color) 12ml 

Estradiol Control 1, Liquid (ready to use) 0.5ml 

Estradiol Control 2, Liquid (ready to use) 0.5ml 

TMB Reagent 11ml 

Stop Solution 11ml 

Wash Concentrate 20×: 1 Bottle 25ml 

 

Assay Procedure 

1. Select numbers of coated wells for blank, calibrators, control and samples. 

2. Bring to room temperature. 

3. Dispense 25µl of calibrators, controls and sample into appropriate wells. 

4. Dispense 100µl of Estradiol-HRP Conjugate Reagent into each well. 

5. Dispense 50µl of rabbit anti-Estradiol reagent to each well. 

6. Mix thoroughly for 30 seconds and incubate at room temperature for 90 minutes. 

7. Wash of reagents from the wells 5 times with distilled/ deionized water. 

8. Dispense 100µl of TMB reagent into each well. 

9. Incubate at room temperature for 20 minutes. 

10. Read at 450nm with a microtiter-well reader within 15 minutes. 

 

Estimation of Follicle-Stimulating Hormone (FSH) 

Principle of the Test 

The FSH is a solid phase direct sandwich ELISA method. The samples and diluted anti-FSH-HRP conjugate are added 

to the wells coated with Mab to FSH beta subunit. FSH in the patient’s serum binds to anti-FSH Mab on the well and 

the anti-FSH-HRP second antibody then binds to the FSH. Unbound protein and HRP conjugate are washed off by 

wash buffer. Upon the addition of the substrate, the intensity of color is proportional to the concentration of FSH in the 

samples. A standard curve is prepared relating color intensity to the concentration of the FSH. 

 

Materials Provided 

1. Microwells coated with FSH, Mab (12×8×1 wells). 96 wells. 

2. FSH Standard: 6 vials 0.0, 5,10, 25, 50, 100 mIU/ml (0.7ml each). Ready to use. 

3. Enzyme Conjugate: 1 bottle (12ml). Ready to use. 

4. TMB Substrate: 1 bottle (12ml). Ready to use. 

5. Stop Solution: 1 bottle (11ml). Ready to use. 

6. 10× Wash Concentrate: 1 bottle (50ml). 
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Assay Procedure 

Prior to assay, allow reagents to stand at room temperature. Gently mix all reagents before use. 

1. Place the desired number of coated strips into the holder. 

2. Pipet 50µl of FSH standards, control and patient’s sera. 

3. Add 100µl of enzyme conjugate to all wells. 

4. Cover the plate and incubate for 30 minutes at room temperature (18-26˚C). 

5. Remove liquid from all wells. Fill wells with working wash buffer. Wash three times. Blot on absorbent paper 

towels. 

6. Add 100µl of TMB substrate to all wells. 

7. Incubate for 10 minutes at room temperature. 

8. Add 50µl of stop solution to all wells. Shake the plate gently to mix the solution. 

9. Read absorbance on ELISA reader at 450nm within 20 minutes after adding the stopping solution. 

 

Estimation of Luteinizing Hormone (LH) 

Principle of the Test 

The LH Quantitative Test is based on a solid phase enzyme-linked Immunosorbent assay (ELISA).  The assay system 

utilizes a mouse monoclonal anti-α-LH antibody for solid phase (microtiter wells) immobilization and a mouse 

monoclonal anti-β-LH antibody in the antibody-enzyme (horseradish peroxidase) conjugate solution. The test sample is 

allowed to react simultaneously with the antibodies resulting in LH molecules being sandwiched between the solid 

phase and enzyme-linked antibodies. After a 45 minutes incubation at room temperature, the wells are washed with 

water to remove unbound-labelled antibodies. A solution of TMB Reagent is added and incubated for 20 minutes, 

resulting in the development of a blue color. The color development is stopped with the addition of Stop Solution, and 

the color is changed to yellow and measured spectrophotometrically at 450nm. The concentration of LH is directly 

proportional to the color intensity of the test sample. 

 

Components 

Materials provided with the kit: 

1. Mouse monoclonal anti-α-LH antibody coated microtiter plate with 96 wells. 

2. Enzyme Conjugate Reagent, 13ml. 

3. LH reference standards, containing 0, 5, 15, 50, 100 and 200 mIU/ml (WHO, 1st IRP, 68/40), Lyophilized. 

4. TMB Reagent (One-Step), 11ml. 

5. Stop Solution (1N HCl), 11ml. 

 

Assay Procedure 

1. Secure the desired number of coated wells in the holder. 

2. Dispense 50µl of standard, specimens and controls into appropriate wells. 

3. Dispense 100µl of Enzyme Conjugate Reagent into each well. 

4. Gently mix for 30 seconds. It is very important to have a complete mixing in this setup. 

5. Incubate at room temperature (18-25˚C) for 45 minutes. 

6. Remove the incubation mixture by flicking plate contents into sink. 

7. Rinse and flick the microtiter wells 5 times with distilled or deionized water. (Please do not use tap water). 

8. Strike the wells sharply onto absorbent paper to remove all residual water droplets, 

9. Dispense 100µl TMB Reagent into each well. Gently mix for 10 seconds. 

10. Incubate at room temperature in the dark for 20 minutes. 

11. Stop the reaction by adding 100µl of Stop Solution to the well. 

12. Gently mix for 30 seconds. It is important to make sure all the blue color changes to yellow color completely. 

13. Read the optical density at 450nm with a microtiter plate reader within 15 minutes. 

IV. STATISTICAL ANALYSIS 
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Table.1: Effect of Administration of Aqueous Extract 

Hormonal Levels in Female Wistar Rats

Group and Treatment  

Group 1: Control Group 

Group 2: Low Dose treated 

(500mg/kg b.w AERHF)  

Group 3: Medium Dose treated 

(1000mg/kg b.w AERHF) 

 

Group 4: High Dose treated 

(2000mg/kg b.w AERHF) 

 

Figure 4.1: Effect of Administration of 
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Version 21.0 of the IBM Statistical Product and Service Solutions (SPSS) software was used to analyse the quantitative 

data obtained from the present study. One-way analysis of variance (ANOVA) followed by LSD Post Hoc tool were 

used to establish statistical significance, and P value less than 0.05 (P<0.05) indicated the threshold for statistical 

significance. Mean and standard error of the mean (SEM) were used to represent the values.  

V. RESULTS OF FINDINGS 

f Aqueous Extract of Raphia HookeriFruit (AERH

Wistar Rats 

Estrogen 

(ng/ml) 

FSH (mlU/ml) LH (mlU/ml

37.00 ± 4.00 2.10 ± 0.30 1.40 ± 0.30

Group 2: Low Dose treated 17.65 ± 1.25 a 0.65 ± 0.25 0.55 ± 0.45

Group 3: Medium Dose treated 23.00 ± 0.00 a 1.00 ± 0.10 1.35 ± 0.15

Group 4: High Dose treated 43.15 ± 3.85 b, c 3.45 ± 1.15 b, c 2.25 ± 0.15

f Aqueous Extract of Raphia Hookeri Fruit(AERHF)on

Level in Female Wistar Rats 
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Fig 2: Effect of Administration of Aqueous Extract 

Hormone (FSH) Level 

 

 

Figure 3: Effect of Administration o

Hormone (LH) Level 
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Aqueous Extract of Raphia Hookeri Fruit(AERHF)on Follicle Stimulating 

Hormone (FSH) Level in Female Wistar Rats 

of Aqueous Extract of Raphia HookeriFruit (AERHF) 

Hormone (LH) Level in Female Wistar Rats 

VI. DISCUSSION OF FINDINGS 

revealed that low(17.65±1.25) and medium (23.00±0.00) doses treated groups 
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group of phytochemicals, called phytoestrogens, are plant compounds that can mimic or modulate the action of estrogen 

in the body(Healthline, 2020) and the extract of Raphia Hookeri fruit may contain phytoestrogen.This result may also 

indicate that the extract has an anti-estrogenic effect at lower doses, possibly by competing with endogenous estrogen 

for binding to estrogen receptors or by inhibiting estrogen synthesis or metabolism. The anti-estrogenic effect may have 

beneficial implications for preventing or treating estrogen-dependent diseases, such as breast cancer, endometriosis, or 

uterine fibroids.However, the result also shows that the high dose of the extract increased the estrogen levels 

significantly compared to the other groups. This indicates that the extract has a pro-estrogenic effect at higher doses, 

possibly by stimulating estrogen production or enhancing estrogen receptor activity. The pro-estrogenic effect may 

have adverse implications for increasing the risk of estrogen-related disorders, such as ovarian cancer, 

thromboembolism, or cardiovascular disease.Conversely, the high dose’s increase in estrogen levels indicates potential 

use in conditions like menopause, where estrogen supplementation might be necessary.Sometimes, low estrogen is a 

sign of a condition that slows sexual development, which can make it harder to become pregnant, the frequent 

consumption of aqueous extract of Raphia Hookeri fruit pulp in high doses could be beneficial in conditions like this. 

Therefore, the aqueous extract of Raphia Hookeri fruit pulp has a biphasic effect on estrogen levels, depending on the 

dose administered. The result suggests thatthe extract can modulate estrogen levels in the body, either by acting as an 

estrogen antagonist or an estrogen agonist, depending on the dose. 

The result shows that the aqueous extract of raphia hookeri fruit pulp has a dose-dependent effect on follicle-

stimulating hormone (FSH) levels in female Wistar rats. The result revealed that all treated groups did not indicate 

significant (P>0.05) changes when they were respectively compared to that of the control group (2.10±0.30). 

However,the high dose treated group (3.45±1.15) showed a significant (P<0.05) raised level of FSH when compared to 

thosetreated with low (0.65±0.25)and medium (1.00±0.10) doses of the extract. Remarkably also, increasing doses of 

the extract elicited graded increasing levels of FSH. This indicates that the extract stimulates FSH production or 

secretion at this dose. The stimulatory effect of Raphia Hookeri fruit pulp extract on FSH levels could have potential 

applications in the treatment of various female reproductive health conditions, such as infertility, polycystic ovary 

syndrome (PCOS), premature ovarian failure, and menopause. High doses of the extract could be used to enhance 

ovulation and fertility in women with low FSH levels or anovulatory cycles. 

On theproduction of luteinizing hormone (LH), it was observed that there were no significant (P>0.05) variations when 

the respective treated groups were compared to the control group (1.40±0.30). Only the high-dose treated group 

(2.25±0.15) indicated a significant (P<0.05) increase when compared to that of the low-dose treated group (0.55±0.45) 

medium dose treated group (1.35±0.15). Similar to the outcomes on estrogen and FSH, increasing doses of the extract 

produced graded increases in the level of LH in the treated rats.The result shows that increasing doses of the extract are 

associated with increasing levels of LH, suggesting a dose-response relationship.The ability of Raphia Hookeri fruit 

pulp extract to stimulate LH levels suggests it could also be potentially useful in managing various conditions related to 

female reproductive health, including infertility, polycystic ovary syndrome (PCOS), premature ovarian failure, and 

menopause. For instance, administering high doses of the extract will promote ovulation and fertility in women who 

have low LH levels or do not ovulate regularly. The fruit pulp of Raphia Hookeri could also be potentially useful in 

managing various conditions such as dyslipidemia. This is in line with a work done by Kengne et al. (2020) on the 

“Investigation of the antihyperlipidemic property of Raphia Hookeri mesocarp oil in high-lard diet (HLD) fed rats. 

 

VII. CONCLUSION 

The aqueous extract of Raphia Hookeri fruit pulp has a dose-dependent effect on estrogen, follicle-stimulating hormone 

(FSH), and luteinizing hormone (LH) levels in the body. The extract of can affect estrogen levels in different ways, 

depending on the dose. At low and medium doses, it lowers estrogen levels, which could be useful for treating 

conditions that require estrogen reduction, such as some cancers, menstrual disorders, or sexual dysfunctions. At high 

doses, it increases estrogen levels, acting as an estrogen booster, the high dose can be useful for alleviating estrogen 

deficiency symptoms or enhancing fertility. At high doses, it could also be harmful for people with estrogen-sensitive 

diseases or who want to avoid estrogen stimulation. The extract can act as either an estrogen blocker or booster, 

depending on the dose. This shows that the extract has a complex and versatile effect on estrogen regulation in the 

body. The study also demonstrated that the high-dose treated group had significantly higher FSH levels than the low 
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and medium-dose treated groups. The extract could have potential applications in the treatment of female reproductive 

health conditions that are related to low FSH levels or impaired ovulation. This study demonstrated that the extract has 

a stimulatory effect on LH secretion in female rats and that this effect is dose-dependent. This finding suggests that the 

extract has therapeutic potential for various female reproductive disorders that are associated with low LH levels, such 

as infertility, polycystic ovary syndrome (PCOS), premature ovarian failure, and menopause. The aqueous extract of 

Raphia Hookeri fruit pulp has a dose-dependent and multifaceted effect on the hormonal regulation of female 

reproduction in rats. The findings of this study further confirm the effects that the frequent consumption of aqueous 

extract of Raphia Hookeri fruit pulp has in the treatment of various female reproductive disorders that are related to  

hormonal imbalances or dysfunctions. 

 

REFERENCES 

[1]. Akpan, E.J., Usoh, I.F. (2004). Phytochemical screening and effect of aqueous root extract of Raphia  

[2]. hookeri (raffia palm) on metabolic clearance rate of ethanol in rabbits. Biokemistri, 37-42. 

[3]. Almeida, M., Laurent, M.R., Dubois, V.(2017). Estrogens and Androgens in Skeletal Physiology and 

Pathophysiology. In Physiol Rev. (pp. 135-187). 

[4]. Baerwald, A. R., Adams, G. P., & Pierson, R. A. (2003). A new model for ovarian follicular development 

during the human menstrual cycle. Fertility and Sterility, 80(1), 116-122. 

[5]. Baird, D. T. (2000). Ovulation. In The Physiology of Reproduction (Vol. 1, pp. 531-569). Academic Press. 

[6]. Barth, C., Villringer, A., Sacher, J. (2015). Sex hormones affect neurotransmitters and shape the adult 

female brain during hormonal transition periods. Front Neurosci, 37. 

[7]. Bartlett, J., Pendola, J., & Eppig, J. (2019). Ovarian follicular development and function in mammals. In 

Development (p. 146). 

[8]. Baulieu, E., Schumacher, M. (2000). Progesterone as a neuroactive neurosteroid, with special reference to 

the effect of progesterone on myelination. In Steroids. (pp. 605-612). 

[9]. Biol Reprod. (2003). Vasopressin Receptor Expression in the Placenta | Biology of Reproduction. Retrieved 

from Oxford Academic: https://academic.oup.com/biolreprod/article/69/2/679/2713061 

[10]. Bouman, A., Heineman, M. J., & Faas, M. M. (2005). Sex hormones and the immune response in humans. 

Human Reproduction Update, 11(4), 411-423. 

[11]. Bowen R. (2019, May 6). Luteinizing and Follicle Stimulating Hormones. Retrieved from 

www.vivo.colostate.edu. 

[12]. Britannica, T. Editors of Encyclopaedia. (2022). estrogen. Retrieved from Encyclopedia Britannica: 

https://www.britannica.com/science/estrogen 

[13]. Britannica. (2023). Vasopressin | Hormone Function, Receptors & Effects. Retrieved from 

https://www.britannica.com/science/vasopressin 

[14]. Burger, H. G., Dudley, E. C., Robertson, D. M., & Dennerstein, L. (2002). Hormonal changes in the 

menopause transition. Recent Progress in Hormone Research, 257-275. 

[15]. Burger, H. G., Hale, G. E., Robertson, D. M., & Dennerstein, L. (2002). A review of hormonal changes 

during the menopausal transition: focus on findings from the Melbourne Women's Midlife Health Project. 

Human Reproduction Update, 13(6), 559-565 

[16]. Byju(2022). Estrogen Hormone - Functions, Types and Disorders. Retrieved from 

https://byjus.com/biology/estrogen-hormone/ 

[17]. Byju  (2022). Luteinizing Hormone - Functions, Disorders and LH- Test. Retrieved from 

https://byjus.com/biology/luteinizing-hormone/ 

[18]. Chen, J., Zhang, Y., Zhang, X., & Liang, X. (2020). The hypothalamus-pituitary-ovary axis and control of 

the menstrual cycle. In J. Chen & X. Liang (Eds.), Reproductive and Developmental Strategies (pp. 1-18). 

Springer Nature. https://doi.org/10.1007/978-3-030-99596-6_1 

[19]. Chini, B., Leonzino, M., Braida, D., Sala, M., Nishimori, K., & Verderio, C. (2006). Oxytocin—its role in 

male reproduction and new potential therapeutic uses. In Human Reproduction Update (pp. 437-448). 

Retrieved from Human Reproduction Update: https://doi.org/10.1093/humupd/dmk001 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 1, January 2025 

Copyright to IJARSCT                    DOI: 10.48175/IJARSCT-22912 138 

www.ijarsct.co.in   

Impact Factor: 7.53 

[20]. Choi J, Smitz J. (2014). Luteinizing hormone and human chorionic gonadotropin: distinguishing unique 

physiologic roles. Gynecological Endocrinology, 174-181. doi:10.3109/09513590.2013.859670 

[21]. Cleveland Clinic (2021). Estriol: Benefits, Function, Hormone Levels & Testing. Retrieved from 

https://my.clevelandclinic.org/health/articles/22399-estriol 

[22]. Cleveland Clinic (2021). Estrogen: Hormone, Function, Levels & Imbalances. Retrieved from 

https://my.clevelandclinic.org/health/body/22353-estrogen 

[23]. Cleveland Clinic (2022). Human chorionic gonadotropin. Retrieved from 

https://my.clevelandclinic.org/health/articles/22489-human-chorionic-gonadotropin 

[24]. Cleveland Clinic (2022). Female reproductive system: Structure & function. Retrieved from 

https://my.clevelandclinic.org/health/articles/9118-female-reproductive-system 

[25]. Cleveland Clinic (2021). Follicle-Stimulating Hormone (FSH): What It Is & Function. Retrieved from 

https://my.clevelandclinic.org/health/articles/24638-follicle-stimulating-hormone-fsh 

[26]. Cleveland Clinic (2023). Oxytocin: What It Is, Function & Effects. Retrieved from 

https://my.clevelandclinic.org/health/articles/22618-oxytocin 

[27]. Cleveland Clinic (2022). Luteinizing hormone. Retrieved from 

https://my.clevelandclinic.org/health/body/22255-luteinizing-hormone 

[28]. Cleveland Clinic (2022). Primary ovarian insufficiency: Causes, symptoms & treatment. Retrieved from 

https://my.clevelandclinic.org/health/diseases/17963-primary-ovarian-insufficiency 

[29]. Cleveland Clinic (2021). Prolactin: What It Is, Function & Symptoms. Retrieved from 

https://my.clevelandclinic.org/health/articles/22429-prolactin 

[30]. Coelingh Bennink, H. J., Heegaard, A. M., Visser, M., & Holinka, C. F. (2017). Estetrol review: profile and 

potential clinical applications. Climacteric, 20(1), 5-11. https://doi.org/10.1080/13697137.2016.1262834 

[31]. Couse, J.F. and Korach, K.S. (1999). Estrogen receptor null mice: what have we learned and where will they 

lead us? Endocrine Reviews, 20. 

[32]. Dada, F., Oyeleye, S., Ogunsuyi, O., Olasehinde, T., Adefegha, S., Oboh, G., & Boligon, A. (2017). 

Phenolic constituents and modulatory effects of Raffia palm (Raphia hookeri) leaf extract on carbohydrate 

hydrolyzing enzymes linked to type-2 diabetes. Journal Traditional and Complemetary Medicine, 494-500. 

[33]. Delgado, B.J., Lopez-Ojeda W. (2022). Estrogen. Treasure Island (FL): StatPearls Publishing. 

[34]. Diamanti-Kandarakis, E., & Dunaif, A. (2012). Insulin resistance and the polycystic ovary syndrome 

revisited: an update on mechanisms and implications. Endocrine Reviews, 33(6), 981-1030. 

[35]. Drugs.com. (2022). List of Estrogens. Retrieved from https://www.drugs.com/drug-class/estrogens.html 

[36]. Duijkers, I. J. M., Klipping, C., & Boerrigter, P. J. (2018). Follicle-stimulating hormone: a review of form 

and function. Therapeutic Advances in Endocrinology and Metabolism, 9(8), 249-263. 

[37]. Dym, M. (1975). The mammalian rete testis and the endocrine control of spermatogenesis. The International 

Journal of Andrology, 1(1-6), 55-69. 

[38]. Edem, D., Eka, O., & Ifon, E. (1984). Chemical evaluation of the nutritive value of Raphia hookeri. 

Retrieved from Food Chemistry: https://doi.org/10.1016/0308-8146 (84)90034-7 

[39]. Egbono Frank Fubara, Ekoriko P. I., Nwiko K. M. (2023). Investigation of Physiologic Effect of Prolonged 

Consumption of Raphia Hookeri Fruits Pulp Aqueous Extract on Renal Functions of Male Wistar Rats. Sch 

Int J Anat Physiol, 87-94. 

[40]. Egbono, F. F, Mene A. E, Nwiko K. M. (2023). The Effect of Prolonged Consumption of Aqueous Extract 

of Raphia Hookeri Pulp Fruit on Selected Immune Parameters on Male Wistar Rats. International Journal of 

Advanced Research in Science, Communication and Technology. 

[41]. Egbono F.F., Obomanu-Tamunotonjo, R., Ogbonna, U. N, Nwiko K. M. (2023). Regular Consumption of 

Aqueous Extract of Raphia Hookeri Fruit on Plasma Lipid Profile of Male Wistar Rats. Global Scientific 

Journals. 

[42]. Erukainure, O. L., Oyebode, O. A., Chukwuma, C. I., Matsabisa, M. G., Koorbanally, N. A., & Islam, M. S. 

(2019). Raffia palm (Raphia hookeri) wine inhibits glucose diffusion; improves antioxidative activities; and 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 1, January 2025 

Copyright to IJARSCT                    DOI: 10.48175/IJARSCT-22912 139 

www.ijarsct.co.in   

Impact Factor: 7.53 

modulates dysregulated pathways and metabolites in oxidative pancreatic injury. Journal of food 

biochemistry, 43(3), e12749. https://doi.org/10.1111/jfbc.12749 

[43]. Ezcurra D, Humaidan P. (2014). A review of luteinising hormone and human chorionic gonadotropin when 

used in assisted reproductive technology. Reprod Biol Endocrinol. 

[44]. Facciola, S. (1998). Cornucopia II. California: Kampong Publications. 

[45]. Fauser, B. C., Tarlatzis, B. C., Rebar, R. W., Legro, R. S., Balen, A. H., Lobo, R., & Devroey, P. (2014). 

Consensus on women’s health aspects of polycystic ovary syndrome (PCOS): the Amsterdam 

ESHRE/ASRM-Sponsored 3rd PCOS Consensus Workshop Group. Fertility and Sterility, 28-38 

[46]. Ferin, M., Jewelewicz, R., & Warren, M. (1971). The menstrual cycle: Physiology, reproductive disorders, 

and infertility. Oxford University Press. 

[47]. Fertilitypedia. (2022). High level of LH. Retrieved from https://fertilitypedia.org/edu/risk-factors/high-level-

of-lh 

[48]. Fertility Tips. (2018). Understanding the Role of Estrogen in Female Fertility. Retrieved from 

https://www.fertilitytips.com/understanding-the-role-of-estrogen-in-female-fertility/ 

[49]. Fowler PA, Sorsa-Leslie T, Harris W, Mason HD. (2003). Ovarian gonadotrophin surge-attenuating factor 

(GnSAF): where are we after 20 years of research? In Reproduction (pp. 689-699) 

[50]. Franks, S., & Mason, H. D. (2004). Polycystic ovary syndrome: The aetiology of anovulation in the 

polycystic ovary. In Polycystic Ovary Syndrome (pp. 35-50). Springer. 

[51]. Gambacciani, M., Levancini, M. (2014). Management of postmenopausal osteoporosis and the prevention of 

fractures. In Panminerva Med. (pp. 115-131). 

[52]. Gleicher, N., & Barad, D. H. (2011). A review of, and commentary on, the ongoing second clinical 

introduction of follicle-stimulating hormone (FSH) products: focus on FSH purity. Reproductive Biology 

and Endocrinology, 9, 22. 

[53]. Goletiani, N.V., Keith, D.R., Gorsky, S.J. (2007). Progesterone: review of safety for clinical studies. In Exp 

Clin Psychopharmacol (pp. 427-444). 

[54]. Goodman HM. (2004). Discovery of the luteinizing hormone of the anterior pituitary gland. Am J Physiol 

Endocrinol Metab, E818-9 

[55]. Goswami, S. K., Khan, F., & Tewari, S. (2013). Ovarian hyperstimulation syndrome: Prevention and 

management. Journal of Obstetrics and Gynaecology of India, 63(6), 389-394. 

[56]. Hall, J. E., & Guyton A. C. (2016). Guyton and Hall textbook of medical physiology (13th ed.). Elsevier. 

[57]. Hanson, L. A., & Brandtzaeg, P. (2004). The mucosal immune system: from basic concepts to clinical 

application. Annals of the New York Academy of Sciences, 1029, 1-13. 

[58]. Healthline. (2023). Love Hormone: What Is Oxytocin and What Are Its Effects. Retrieved from 

https://www.healthline.com/health/love-hormone 

[59]. Healthline. (2022). Female sex hormones: Types, effect on arousal, and 8 other functions. Retrieved from 

https://www.healthline.com/health/female-sex-hormones 

[60]. Healthline. (2022). Pregnancy. Retrieved from https://www.healthline.com/health/pregnancy/lh-surge 

[61]. Healthline. (2020, October 29). Phytoestrogens: Benefits, Menopause, Side Effects, and Food. Retrieved 

from https://www.healthline.com/health/phytoestrogens 

[62]. Hillier, S. G. (2001). Gonadotropic control of ovarian follicular growth and development. Molecular and  

[63]. Cellular Endocrinology, 179(1-2), 39-46. 

[64]. Hillier, S. G. (2019). The role of FSH in ovarian follicular development and function: evidence from in vivo 

studies. In Reproduction. (pp. R181-R193.). 

[65]. Hong, M.K., Romm, P.A., Reagan, K., Green, C.E., Rackley, C.E. (1992). Effects of estrogen replacement 

therapy on serum lipid values and angiographically defined coronary artery disease in postmenopausal 

women. Am J Cardiol, 176-178. 

[66]. Ilahi S, Ilahi TB. (2022). Anatomy, Adenohypophysis (Pars Anterior, Anterior Pituitary) . Retrieved from 

StatPearls. 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 1, January 2025 

Copyright to IJARSCT                    DOI: 10.48175/IJARSCT-22912 140 

www.ijarsct.co.in   

Impact Factor: 7.53 

[67]. Imogie, A. E., Udonse, C. V., & Ugbah, M. M. (2008). Fertility indices and management of hydromorphic 

soils supporting Raphia Palm (Raphia hookeri, Mann and Wend land) plantation at Ounuenum Bayelsa state, 

Nigeria. Cont J agron, 19-24. 

[68]. Jaffe, R. B., Mott, R. L., Smith, R., & Midgley, A. R. (1973). The role of estrogen production in the two-

cell, two-gonadotropin theory of female gonadal endocrinology. Rec. Progr. Horm. Res., 29, 217-270. 

[69]. Jensen, E. V., DeSombre, E. R., & Jung, S. (1967). Estrogen-receptor interactions in target tissues. Cancer, 

20(7), 1045-1050. 

[70]. Jiang X, Liu H, Chen X, Chen PH, Fischer D, Sriraman V, Yu HN, Arkinstall S, He X. (2012). Structure of 

follicle-stimulating hormone in complex with the entire ectodomain of its receptor. Proceedings of the 

National Academy of Sciences of the United States of America, 1-6. 

[71]. Josimovich, J.B. (2013). Gynecologic Endocrinology. 25-29. Springer Science & Business Media. 

[72]. Kalantaridou, S. N., Naka, K. K., Papanikolaou, E., Kazakos, N., Kravariti M., Calis K. A., Paraskevaidis 

E., Sideris D., & Makrigiannakis A. (2017). Premature ovarian failure. Annals of the New York Academy of 

Sciences, 1092(1), 356–374. https://doi.org/10.1196/annals.1365.028 

[73]. Kalra S., Unnikrishnan A.G., Sahay R. (2017) The hypogonadotropic hypogonadism of obesity. Indian 

Journal of Endocrinology and Metabolism;21(4):554-559. 

[74]. Kengne, A. P. N., Njingoumbe, A. A., Takam, P. N., & Doungue, H. T. (2020). Investigation of the 

antihyperlipidemic property of Raphia hookeri mesocarp oil in high-lard diet (HLD) fed rats. Investigational 

Medicinal Chemistry and Pharmacology, 3(2), 42 

[75]. Klein-Nulend, J., van Oers, R.F., Bakker, A.D., Bacabac, R.G. (2015). Bone cell mechanosensitivity, 

estrogen deficiency, and osteoporosis. J Biomech, 855-865. 

[76]. Kliewer, S.A., Goodwin, B., Willson, T.M. (2002). The nuclear pregnane X receptor: a key regulator of 

xenobiotic metabolism. Endocrine Reviews, 687-702. 

[77]. Knobil, E. (1980). The two-cell, two-gonadotropin concept. In The Physiology of Reproduction (Vol. 1, pp. 

53-107). Raven Press. 

[78]. Kuiper, G. G., Lemmen, J. G., Carlsson, B., Corton, J. C., Safe, S. H., van der Saag, P. T., & Gustafsson, J. 

Å. (1998). Interaction of estrogenic chemicals and phytoestrogens with estrogen receptor β. Endocrinology. 

[79]. Lee A, Syed YY. Estetrol/ Drospirenone: A Review in Oral Contraception. Drugs. 2022;82(10):1117-1125. 

doi:10.1007/s40265-022-01738-81. 

[80]. LetsGetChecked. (2020). What Are The Symptoms Of Low FSH in Women? Retrieved from 

https://www.letsgetchecked.com/articles/what-are-the-symptoms-of-low-fsh-in-women/ 

[81]. LibreTexts. (2023). Endocrine - Gonad Development - Embryology. Retrieved from 

https://embryology.med.unsw.edu.au/embryology/index.php/Endocrine_-_Gonad_Development 

[82]. Lilaram, Nazeer Ahmed R. (2012). Effect of ethanolic seed extract of Caesalpinia bonducella on female 

reproductive system of albino rat: a focus on antifertility efficacy. Asian Pac J Trop Dis, S957-S962. 

[83]. Liu, P. Y., & Handelsman, D. J. (2017). Male reproductive endocrinology: principles and practice. Springer. 

[84]. Liu, P. Y., Handelsman, D. J., & Jimenez, M. (2017). Androgen actions on spermatogenesis and fertility: 

lessons from human models. Asian Journal of Andrology, 248. 

[85]. Mac Bride, M.B., Rhodes, D.J., Shuster, L.T. (2010). Vulvovaginal atrophy. Mayo Clin Proc, 87-94. 

[86]. Mahesh VB. (2012). Hirsutism, virilism, polycystic ovarian disease, and the steroid-gonadotropin-feedback 

system: a career retrospective. American Journal of Physiology. Endocrinology and Metabolism., 302 (1): 

E4–E18. doi:10.1152/ajpendo.00488.2011 

[87]. Mayo Clinic. (2022). Menopause - Symptoms and causes. Retrieved from 

https://www.mayoclinic.org/diseases-conditions/menopause/symptoms-causes/syc-20353397 

[88]. Mayo Clinic. (2019). Hypopituitarism. Retrieved from https://www.mayoclinic.org/diseases-

conditions/hypopituitarism/symptoms-causes/syc-20352129 

[89]. Mayo Clinic. (2020). Primary ovarian insufficiency – Symptoms and causes. Retrieved from 

https://www.mayoclinic.org/diseases-conditions/premature-ovarian-failure/symptoms-causes/syc-20354683 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 1, January 2025 

Copyright to IJARSCT                    DOI: 10.48175/IJARSCT-22912 141 

www.ijarsct.co.in   

Impact Factor: 7.53 

[90]. Mbaka, G., Ogbonnia, S., Olarewaju, O., & Duru, F. (2013). The effects of ethanol seed extract of Raphia 

hookeri (Palmaceae) on exogenous testosterone and estradiol induced benign prostatic hyperplasia in adult 

male rats. Journal of Morphological Sciences, 235-243. 

[91]. McLaughlin, J. E. (2022). Female reproductive endocrinology. In Merck Manuals Professional Edition. 

Retrieved from https://www.merckmanuals.com/professional/gynecology-and-obstetrics/female-

reproductive-endocrinology/female-reproductive-endocrinology 

[92]. McLennan, A. H. (2006). Endocrinology of the menstrual cycle. Best Practice & Research Clinical 

Obstetrics & Gynaecology, 20(2), 259-276. 

[93]. Meanwell, N.A. (2014). Tactics in Contemporary Drug Design. Springer, 161. 

[94]. Medical News Today. (2022). Estrogen: Functions, uses, and imbalances. Retrieved from 

https://www.medicalnewstoday.com/articles/277177 

[95]. Medical News Today. (2017). FSH levels: Normal ranges, symptoms of high and low, and more. Retrieved 

from https://www.medicalnewstoday.com/articles/317746 

[96]. Medical News Today. (2018). What to know about luteinizing hormone tests. Retrieved from 

https://www.medicalnewstoday.com/articles/324122 

[97]. Medical News Today. (2021, August 17). hCG levels: Ranges, what they mean, and when to seek help. 

Retrieved from https://www.medicalnewstoday.com/articles/hcg-levels 

[98]. Medicine.com. (2022). A guide to female reproductive hormones. Retrieved from 

https://www.medicine.com/health/guide-female-reproductive-hormones 

[99]. Micevych P, Sinchak K. (2011). The Neurosteroid Progesterone Underlies Estrogen Positive Feedback of 

the LH Surge. Frontiers in Endocrinology, 90. doi:10.3389/fendo.2011.00090 

[100]. Mihma M, Gangoolyb S, Muttukrishna S. (2011). The normal menstrual cycle in women. In Animal 

Reproduction Science (pp. 229-236). doi:10.1016/j.anireprosci.2010.08.030 

[101]. Mira Fertility. (2020). FSH Levels in Women: What’s Normal? (+ FSH Levels Chart). Retrieved from 

https://www.miracare.com/blog/fsh-levels/ 

[102]. Ndon, B. A. (1985). Some Morphological and Chemical Characteristics of Developing Fruits of Raphia 

hookeri. Journal of Experimental Botany, 1817–1830. 

[103]. Ndon, B. A. (2003). The Raphia Palm: Economic Palm Series. Lagos, Nigeria: Concept Publication Limited. 

[104]. Nedresky D, Singh G. (2022). Physiology, Luteinizing Hormone. StatPearls. Retrieved from StatPearls: 

https://www.ncbi.nlm.nih.gov/books/NBK539692/ 

[105]. Nelson L.M., Covington S.N., Rebar R.W. (2005) An update: spontaneous premature ovarian failure is not 

an early menopause. Fertility and Sterility;83(5):1327-1332. 

[106]. Nelson L.M., Pal L., Santoro N.F., eds.: Primary ovarian insufficiency: a clinical guide to early menopause 

[Internet]. Cham: Springer; c2019 [cited 2021 Dec 29]. Chapter 8: Cardiovascular disease in primary 

ovarian insufficiency; [about 10 p.] Available from: https://link.springer.com/chapter/10.1007/978-3-030-

23612-0_8 

[107]. Neurotiker. (2007). Structure of estradiol. Retrieved from wikipedia: 

https://upload.wikimedia.org/wikipedia/commons/thumb/0/00/Estradiol.svg/512px-Estradiol.svg.png 

[108]. Neurotiker. (2007). Structure of estrole. Retrieved from wikipedia: 

https://upload.wikimedia.org/wikipedia/commons/thumb/5/57/Estron.svg/293px-

Estron.svg.png?20070629124827 

[109]. Ngatchoua Noubangue, V.R., Ngangoum, E.S., Djikeng, F.T., Doungue Tsafack, H. (2020). Journal of Food 

Stability. Journal of Food Stability, 59-69. 

[110]. Nguenang, G.S., Mbaveng, A.T., Bonsou, I.N., Chi, G.F., Kuete, V. (2022). Botanical from the fruits 

mesocarp of Raphia vinifera displays antiproliferative activity and is harmless as evidenced by toxicological 

assessments. Evidence-Based Complementary and Alternative Medicine. 

[111]. Nigerian Scholars. (2022). Female hormones | The reproductive system. Retrieved from 

https://nigerianscholars.com/tutorials/reproductive-system/female-hormones/ 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 1, January 2025 

Copyright to IJARSCT                    DOI: 10.48175/IJARSCT-22912 142 

www.ijarsct.co.in   

Impact Factor: 7.53 

[112]. Obahiagbon, F. (2009). A review of the origin, morphology, cultivation, economic products, health and 

physiological implications of raphia palm. Africa Journal of Food Science, 447-453. 

[113]. Obahiagbon, F., & Osagie, A. U. (2007). Sugar and macrominerals composition of sap produced by Raphia 

hookeri palms. Africa Journal of Biotechnology, 744-750. 

[114]. Oduah, A. A., & Ohimian, E. I. (2015). Ethnobotany of raffia palm (Raphia hookeri), productivity 

assessment and characterization of raffia palm oil from the Niger Delta, Nigeria. Res. J. Phytomed, 33-38. 

[115]. Office on Women's Health. (2021). Weight, fertility, and pregnancy. Retrieved from 

https://www.womenshealth.gov/healthy-weight/weight-fertility-and-pregnancy 

[116]. Ogbuagu, M. N. (2008). Fruits. Vitamins, phytochemicals and toxic elements in pulp and seed of raphia 

palm fruit (Raphia hookeri), 297-302. 

[117]. Ohimain, E. I., Tuwon, P. E., & Ayibaebi, E. A. (2012). Traditional fermentation and distillation of raffia 

palm sap for the production of bioethanol in Bayelsa State, Nigeria. Journal of Technology Innovations in 

Renewable Energy, 131-141. 

[118]. Okwu, D.E., Nnamdi, F.U. (2008). Evaluation of the chemical composition of Dacryodes edulis and Raphia 

hookeri Mann and Wendl exudates used in herbal medicine in south eastern Nigeria. In Afr J Tradit 

Complement Altern Med (pp. 194-200). 

[119]. Oluwaniyi, O.O, Dosumu O.O, Awolola, G.V. (2010). Antidiabetic and antioxidant activities of Raphia 

hookeri G. Mann & H. Wendl (Arecaceae) fruit pulp extract in alloxan-induced diabetic rats. Journal of 

Ethnopharmacology, 140-146. 

[120]. Oluwaniyi, O.O, Dosumu, O.O, Awolola, G.V. (2011). Antihyperlipidemic and hepatoprotective activities 

of Raphia hookeri G. Mann & H. Wendl (Arecaceae) fruit pulp extract in carbon tetrachloride-induced liver 

damage in rats. Journal of Medicinal Plants Research., 1389-1396. 

[121]. Oluwaniyi, O.O, Dosumu, O.O, Awolola, G.V. (2011). Anti-inflammatory and analgesic activities of Raphia 

hookeri G. Mann & H. Wendl (Arecaceae) fruit pulp extract in mice. Oluwaniyi OO, Dosumu OO, Awolola 

GV. Anti-inflammatory and analgesic activitiesAfrican Journal of Biotechnology., 5220-5224. 

[122]. Oluwaniyi, O., Odebunmi, E., Owolabi, C. (2014). Qualitative And Quantitative Evaluation Of The 

Phytochemicals Of Raphia Hookeri And Raphia Farinifera Fruits. Science Focus, 28-33. 

[123]. Owoeye, O. (2018). Ameliorative Effects of Raffia hookeri Pulp Extract on Cisplatin-induced Brain Damage 

and Consequent Neurobehavioural Changes in Wistar Rats. 

[124]. Pérez-López, F.R., Larrad-Mur, L., Kallen, A., Chedraui, P., Taylor, H.S. (2010). Gender differences in 

cardiovascular disease: hormonal and biochemical influences. Reprod Sci. In Reprod Sci. (pp. 511-531). 

[125]. Petersenn S. & Giustina A. (2020). Diagnosis and management of prolactinomas: current challenges. 

Retrieved from Pituitary: https://link.springer.com/article/10.1007/s11102-019-01025-y 

[126]. Prior, J.C. (2019). Progesterone Is Important for Transgender Women's Therapy-Applying Evidence for the 

Benefits of Progesterone in Ciswomen. The Journal of Clinical Endocrinology and Metabolism., 1181-1186. 

[127]. Q.R.Fan and W.A.Hendrickson. (2005). FSHA+B+receptor. Retrieved from wikipedia: 

https://upload.wikimedia.org/wikipedia/commons/thumb/d/d9/FSHA%2BB%2Breceptor_1XWD.png/800px

-FSHA%2BB%2Breceptor_1XWD.png 

[128]. Richards, J. S., Pangas, S. A., Choi, Y. (2002). Ovarian follicle growth and development: endocrine and 

local interactions. International Journal of Gynaecology and Obstetrics, 78(Suppl 1), S13-S18. 

[129]. Riggs, B. L., & Melton, L. J. (1986). Involutional osteoporosis. New England Journal of Medicine, 314(26), 

1676-1686. 

[130]. Shaw ND, Histed SN, Srouji SS, Yang J, Lee H, Hall JE. (2010). Estrogen negative feedback on 

gonadotropin secretion: evidence for a direct pituitary effect in women. J Clin Endocrinol Metab, 1955-

1961. 

[131]. SSherwin, B. B. (2012). Estrogen and cognitive functioning in women: Lessons we have learned. Behavioral 

Neuroscience, 126(1), 123-127. 

[132]. Silvestris, E., de Pergola, G., Rosania, R., & Loverro, G. (2018). Obesity as disruptor of the female fertility. 

Reproductive Biology and Endocrinology, 16(1), 22. https://doi.org/10.1186/s12958-018-0336-z 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 1, January 2025 

Copyright to IJARSCT                    DOI: 10.48175/IJARSCT-22912 143 

www.ijarsct.co.in   

Impact Factor: 7.53 

[133]. Sizonenko, P. C., & Nieschlag, A. V. (1976). Hormonal regulation of the menstrual cycle. In The Pituitary 

Gland (pp. 351-375). Springer. 

[134]. Soldin O. P., & Soldin S. J. (2009). Steroid hormone analysis by tandem mass spectrometry. Clinical 

Biochemistry, 42(1-2), 1-10. https://doi.org/10.1016/j.clinbiochem.2008.09.110 

[135]. Speroff, L., Fritz, M. A., & Kase, N. G. (2011). Clinical gynecologic endocrinology and infertility. 

Lippincott Williams & Wilkins. 

[136]. Speroff, L., & Fritz, M. A. (2015). Clinical Gynecologic Endocrinology and Infertility (8th ed.). Lippincott 

Williams & Wilkins. 

[137]. Stamatiades GA, Kaiser UB. (2018). Gonadotropin regulation by pulsatile GnRH: Signaling and gene 

expression. Mol Cell Endocrinol, 131-141. 

[138]. StatPearls. (2022). Estrogen. Retrieved from NCBI Bookshelf.: 

https://www.ncbi.nlm.nih.gov/books/NBK538260/ 

[139]. SteadyHealth. (2019). Low FSH Levels in Women. Retrieved from https://ic.steadyhealth.com/low-fsh-

levels-in-women 

[140]. Taraborrelli, S. (2015). Physiology, production and action of progesterone. Acta Obstetricia et Gynecologica 

Scandinavica, 8-16. 

[141]. Tata, T. M., Noumo-Ngangmou, T., & Ejoh, A. R. (2023). Effect of incorporation of raphia palm fruit pulp 

powder on the physicochemical, functional and sensory properties of biscuits. Food Health, 2. 

[142]. TeachMeAnatomy. (2022). Development of the Reproductive System - Embryology - TeachMeAnatomy. 

Retrieved from https://teachmeanatomy.info/the-basics/embryology/reproductive-system/ 

[143]. The American College of Obstetricians and Gynecologists. (2022). Endometrial Hyperplasia. 

[144]. Tsafack, H.D., Kengne, A.P., & Womeni, H.M. (2020). Nutritional Value of Raphia hookeri Fruit, 

Hematological Properties of Its Powder and Aqueous Extract in A Model of Aluminum Chloride Inducing 

Neurotoxicity by Using Rats. Journal of Field Robotics, 9, 113. 

[145]. Tulandi, T., & Al-Fozan, H. (2004). Ovulation induction and controlled ovarian stimulation. In Infertility 

and Reproductive Medicine: Clinics of North America (Vol. 15, No. 1, pp. 39-53). Elsevier. 

[146]. UCLA Health. (2023). 3-ways-increase-estrogen-naturally. Retrieved from https://www.uclahealth.org 

[147]. Ujihara M, Yamamoto K, Nomura K, Toyoshima S, Demura H, Nakamura Y. (1992). Subunit-specific 

sulphation of oligosaccharides relating to charge-heterogeneity in porcine lutrophin isoforms. In 

Glycobiology (Vol. 2). doi:10.1093/glycob/2.3.225 

[148]. Ulloa-Aguirre A, Reiter E, Crépieux P. (2018). FSH Receptor Signaling: Complexity of Interactions and 

Signal Diversity". In Endocrinology (Vol. 8, pp. 3020-3035). doi:10.1210/en.2018-00452 

[149]. University of Rochester Medical Center Health Encyclopedia. (2022). Estrogen's Effect on Female Body. 

[150]. University, P. N. (2022). Protabase - Plant Resources of Tropical Africa. Retrieved from Protabase website: 

http://www.prota.org 

[151]. Vaia. (2022). Reproductive Hormones: Functions & Chart. Retrieved from 

https://www.hellovaia.com/explanations/biology/responding-to-change/reproductive-hormones/ 

[152]. Vihko KK. (1996). Gonadotropins and ovarian gonadotropin receptors during the perimenopausal transition 

period. In Maturitas. 23 Suppl (Supplement): S19-22. doi:10.1016/s0378-5122(96)90009-2. 

[153]. Weise, M., De-Levi, S., Barnes, K.M., Gafn,i R.I., Abad, V., Baron, J. (2001). Effects of estrogen on growth 

plate senescence and epiphyseal fusion. Proc Natl Acad Sci U S A. 

[154]. West African Plants. (2020). Raphia hookeri G. Mann & H. Wendl. Retrieved from Central African Plants: 

http://www.westafricanplants.senckenberg.de 

[155]. Wikipedia. (2022a). Estetrol. Retrieved January 5, 2022, from https://en.wikipedia.org/wiki/Estetrol 

[156]. Wikipedia. (2022b). Estetrol (medication). Retrieved January 5, 2022, from 

https://en.wikipedia.org/wiki/Estetrol_%28medication%29 

[157]. Wikipedia. (2021). Estriol. Retrieved from https://en.wikipedia.org/wiki/Estriol 

[158]. Wikipedia. (2022). Estradiol. Retrieved from https://en.wikipedia.org/wiki/Estradiol 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 1, January 2025 

Copyright to IJARSCT                    DOI: 10.48175/IJARSCT-22912 144 

www.ijarsct.co.in   

Impact Factor: 7.53 

[159]. Wikipedia. (2022). Estrogen (medication). Retrieved from 

https://en.wikipedia.org/wiki/Estrogen_%28medication%29 

[160]. Wikipedia. (2022). Estrone. Retrieved from https://en.wikipedia.org/wiki/Estrone 

[161]. Wikipedia. (2021a). Follicle-stimulating hormone. Retrieved from https://en.wikipedia.org/wiki/Follicle-

stimulating_hormone 

[162]. Wikipedia. (2021b). Hypothalamic–pituitary–gonadal axis. Retrieved from 

https://en.wikipedia.org/wiki/Hypothalamic-pituitary-gonadal_axis 

[163]. Wikipedia. (2022). Luteinizing hormone. Retrieved from https://en.wikipedia.org/wiki/Luteinizing_hormone 

[164]. Williams, D.A. (2012). Drug Metabolism. Foye's Principles of Medicinal Chemistry, 164. (T. Lemke, & D. 

Williams, Eds.) Lippincott Williams & Wilkins. 

[165]. Yonkers KA, Simoni MK. (2018). Premenstrual disorders. Am J Obstet Gynecol, 68-74. 

[166]. You and Your Hormones. (2018). Follicle Stimulating Hormone. Retrieved from 

https://www.yourhormones.info/hormones/follicle-stimulating-hormone/ 

[167]. You and Your Hormones. (2022). Luteinising hormone. Retrieved from 

https://www.yourhormones.info/hormones/luteinising-hormone/ 

[168]. Your Hormones Info. (2022). Hormones in human reproduction. Retrieved from 

https://www.yourhormones.info/students/topics/hormones-in-human-reproduction/ 

[169]. Youkparigha, F.O., Uzoekwe, N.M., Ogumo, P.M. (2019). YoukparighComparative assessment of 

phytochemical constituents of Raphia vinifera P.Beauv and Raphia hookeri G.Mann & H.Wendl. 

International Journal of Advanced Research in Botany, 10-14. 

[170]. Zeleznik, A. J. (2001). Luteinization of the primate follicle is a complex process involving coordination of 

maturational and luteinizing events. In Ovulation: Evolving Scientific and Clinical Concepts (pp. 25-37). 

Springer. 

[171]. Zhang, G.Q., Chen, J.L., Luo, Y., Mathur, M.B., Anagnostis, P., Nurmatov, U. (2021). Menopausal 

hormone therapy and women’s health: An umbrella review. PLoS Med. 

 


