


EFFECT OF TETRAPLEURA TETRAPTERA (AIDAN FRUIT) ON THE HORMONES AND UTERUS OF POSTPARTUM WISTAR RAT


ABSTRACT
Tetrapleura Tetraptera (TTE), commonly known as Aidan is a medicinal and nutritional plant distributed in the lowland forest of tropical. Despite its traditional usage to enhance breast milk production and support uterine recovery after delivery, very few studies have reported its effect on a postpartum uterus weight and female reproductive hormones. This study was therefore aimed at investigating the effects of Tetrapleura tetraptera extract on the female reproductive hormones and uterus of the postpartum Wistar rats. This study adopted an experimental study design. 25 female wistar rats and 8 male rats weighing 180-200g and 190-230g respectively were used for the study. The rats were randomly divided into 5 groups (A, B, C, D and E). Group A is made up of 5 females rats only while groups B, C D and E had 7 rats each (5 females and 2 males). Pregnancy confirmed that mating was successful. Group A is Virgin control, Group B is postpartum control while Groups C, D, and E are the treatment groups administered Aidan fruit extract for 7, 14 and 21 days respectively and subsequently sacrificed after delivery. Hormone (FSH, Estrogen and Progesterone) assay was done using ELISA method, and statistical analysis was carried out using ANOVA at 95% confidence interval and P<0.05 was considered statistically significant. This study observed that the extract of Tetrapleura tetraptera showed increase in uterine weight, and no effect in serum levels of FSH and progesterone, but caused a mild/short lasting reduction in serum estrogen. Therefore, the fruit of this plant should be consumed with caution to avoid infertility in females, as its true effect on the reproductives hormones need to be further investigated.
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INTRODUCTION
[bookmark: _Hlk174018501][bookmark: _Hlk174021850]Tetrapleura tetraptera (TTE), commonly called Aidan tree is a medicinal and nutritional plant distributed in the lowland forest of tropical Africa. It is a deciduous tree belonging to the family Fabaceae- Mimosoideae (Ojewole et al., 2004; Irondi et al., 2016). In Nigeria, the fruit has a potential effect on reproductive health. It is also used as a seasoning spice (Ojewole et al., 2004; Oloyede et al., 2018). Based on different phytochemical analyses carried out on the plant, several bioactive compounds (flavonoids, terpenoids, steroids, phenols, tannins, alkaloids, and saponins) have been identified in T. tetraptera, thus, enriching its therapeutic profile (Adusei et al., 2019). The various parts of T. tetraptera, including the fruit, seeds, leaves, and bark, have been traditionally utilized for their medicinal properties (Korang et al., 2023). Thus, T. tetraptera has been traditionally used for health conditions such as digestive problems, inflammatory conditions, convulsion, leprosy, rheumatic pains, arthritis, hypertension, and parasitic infections (malaria), respiratory infections, reproductive issues (such as enhancing libido and fertility), and as antioxidant properties (Onda et al., 2017; Ullah et al., 2020). In African postpartum practices, traditional healers recommend Tetrapleura tetraptera to pregnant women and breastfeeding mothers to facilitate labor, enhance breast milk production, support uterine health, and aid in uterine recovery and total recovery after delivery (Adesina et al., 2016; Irondi et al., 2016).
The female reproductive hormones are mainly gonadotropins, gonadotropin releasing hormone (GnRH), estrogens, progesterone, human chorionic gonadotropin (hGC), and prolactin. The gonadotropins- follicle stimulating hormones and luteinizing hormone (FSH and LH) are secreted by the gonadotropic cells in the anterior pituitary gland, and regulated by gonadotropin releasing hormone (GnRH) secreted by the hypothalamus. Others are produced in the ovaries and placenta under the influences of the gonadotropic hormones, through feedback mechanisms, and disruptions in these regulatory mechanisms could alter the serum levels of FSH, estrogen and progesterone. The normal serum level of some of these hormones are FSH- 3-9mIU/ml, Progesterone- 5-20ng/ml (on day 21 of ovulatory cycle), and Estrogen- 27-161pg/ml. Postpartum FSH, Progesterone, and Estrogen (Estradiol) is low immediately after delivery until ovulation resumes, due to high prolactin levels. But if not breastfeeding these hormones begin to rise within a few weeks to few months to stimulate ovulation and menstrual cycle (Crook, 2012; Adienbo and Ezeala, 2021). FSH controls growth and maturation of follicles produced in ovaries by directly acting on granulosa cells, and the reduction in FSH may hinder folliculogenesis thereby delaying maturation of ovarian follicle, especially in the pre-ovulatory phase and therefore affecting conception (Kumar et al., 1997).
Aim of the Study
[bookmark: _Hlk174018611]Despite its traditional wide usage very few studies are reported regarding the effect of Aidan fruit on a postpartum uterus weight and female reproductive hormones. This study was therefore aimed at investigating the effects of Tetrapleura tetraptera extract on the female reproductive hormones and uterus of the postpartum Wistar rats. 


[bookmark: _Hlk174019333]MATERIALS AND METHODS
Study Design
This study adopted an experimental study design in which the animals were divided into control and treatment groups.
[bookmark: _Hlk174019473]Twenty-five (25) female wistar rats and eight (8) male rats weighing 180-200g and 190-230g respectively were used for the study. They were housed in wooden cages and maintained on standard feed pellets. The animals were allowed to acclimatize for 1 week. Each animal was weighed prior to the commencement of the study and twice a week thereafter. The rats were randomly divided into five (5) groups (A, B, C, D and E). Group A is made up of 5 females rats only while groups B, C, D and E had seven rats each (5 females and 2 males) (n=7). Pregnancy confirmed that mating was successful. The different animal groups are as sown below;
[bookmark: _Hlk174118450]GROUP A: Virgin Control (administered distilled water and feed)
GROUP B: Postpartum Control (administered distilled water and feed)
GROUP C: Experimental group (administered extract for seven days)
GROUP D: Experimental group (administered extract for fourteen days)
GROUP E: Experimental group (administered extract for twenty one days)
Tetrapleura tetraptera was purchased and washed with distilled water and dried using an oven at 45-50°C and was pulverized into coarse particles with automatic electric blender. The particles weighing 1200g were macerated in 2700mL of distilled water for 24 hours and filtered with filter paper, the filtrate was concentrated at 45°C and then stored in a refrigerator until it was used. The yield of the dried extract was 96.50g. Aqueous solution of Tetrapleura tetraptera was stirred prior to administration to the treatment groups (Group C, D and E) while the control groups (Group A and B) were administered distilled water. Group C were administered 60mg/kg for seven days postpartum. Group D were administered 80mg/kg for 14 days postpartum and Group E were administered 90mg/kg for 21 days postpartum. The extract was administered once daily through oral gavage and the experiment lasted for 21 days. 
The animals (except Group A) were sacrificed after delivery of their kittens/pups/pinkies. Groups C, D and E were sacrificed on days seven (7), fourteen (14) and twenty one (21) postpartum respectively while Groups A (virgin control) and Group B (postpartum control) were sacrificed and used as control in each of these days. A syringe of 5ml was then used to puncture the heart for collection of blood sample. The blood samples were into plain bottle and stored in it. 
Method of Hormonal Assay
The use of radioactive tags, nonradioactive tags, sandwich-type assays and ELISA methods permit the detection and measurement of low concentrations of hormones, which typically circulate in the picomolar (10-12) or nanomolar (10-9) range. Accordingly, ELISA method was used for measurement of hormone level in this study. The hormone measured are estrogen (Pg/ml), follicle stimulation hormone (mIU/ml), and progesterone (mg/ml).
Statistical Analysis
Results are presented as mean ± standard error of mean (SEM). Data were analyzed using Statistical Package for Social Science (SPSS) version 20 (SPSS Inc., Chicago, USA). All statistical analysis was carried out using analysis of variance (ANOVA) at 95% confidence interval. P<0.05 was considered statistically significant.
RESULTS AND DISCUSSION
Result:
      Table 1: Mean weight (g) of organ (uterus) of the rats
	Group
	Mean ± standard error of mean

	[bookmark: _Hlk205734411]Virgin Control group 
(Group A)
	     0.20 ± 0.01d

	Postpartum Control group (Group B)
	     0.26 ± 0.01b

	Postpartum + Aidan treatment (Group C)
	     0.24 ± 0.01a

	Postpartum + Aidan treatment (Group D)
	     0.25 ± 0.01a, b

	Postpartum + Aidan treatment (Group E)
	     0.28 ± 0.01c


Note: Means with the same alphabets are not statistically significantly different (p>0.05) with each other whereas means with different alphabets are significantly different (P<0.05) with each other.



Table 2: Hormonal assay result for Week 1
	[bookmark: _Hlk174203619]Groups
	Estrogen (Pg/ml)
	FSH (mIU/ml)
	Progesterone (ng/ml)

	[bookmark: _Hlk205735289]Virgin Control group 
(Group A)
	35.53±2.05b
	6.18±0.42b
	0.76±0.03b

	Postpartum Control group (Group B)
	17.90±1.21a
	3.38±0.32a
	0.31±0.01a

	Postpartum + Aidan treatment (Group C)
	16.03±0.57a
	3.41±0.23a
	0.30±0.01a


Note: Means with the same alphabets are not statistically significantly different (p>0.05) with each other whereas means with different alphabets are significantly different (P<0.05) with each other.
Table 3: Hormonal assay result for Week 2
	[bookmark: _Hlk174203651]Groups
	Estrogen (Pg/ml)
	FSH (mIU/ml)
	Progesterone (ng/ml)

	Virgin Control group (Group A)
	29.44±0.55c
	5.36±0.07b
	1.05±0.06b

	Postpartum Control group (Group B)
	23.29±1.27b
	3.79±0.29a
	0.59±0.03a

	Postpartum + Aidan treatment (Group D)
	19.29±0.53a
	3.63±0.24a
	0.47±0.01a


Note: Means with the same alphabets are not statistically significantly different (p>0.05) with each other whereas means with different alphabets are significantly different (P<0.05) with each other.
Table 4: Hormonal assay result for Week 3
	[bookmark: _Hlk174203670]Groups
	Estrogen (Pg/ml)
	FSH (mIU/ml)
	Progesterone (ng/ml)

	Virgin Control group 
(Group A)
	33.03±1.28b
	5.51±0.10b
	0.83±0.05b

	Postpartum Control group (Group B)
	23.68±1.67a
	4.04±0.08a
	0.43±0.03a

	Postpartum + Aidan treatment (Group E)
	20.48±0.79a
	3.76±0.24a
	0.42±0.02a


Note: Means with the same alphabets are not statistically significantly different (p>0.05) with each other whereas means with different alphabets are significantly different (P<0.05) with each other.
In table 1, the mean weight and standard error of mean weight is as follows Control group A (Virgin Control), 0.20 ± 0.01; Control group B (Postpartum control administered distilled water and feed), 0.26 ± 0.01; Treatment group C (Postpartum Experimental group administered extract for one week), 0.24 ± 0.01; Treatment group D (Postpartum Experimental group administered extract for two weeks), 0.25 ± 0.01; Treatment group E (Postpartum Experimental group administered extract for three weeks), 0.28 ± 0.01.  
The mean hormonal level and standard error of mean hormonal level for week one as shown in the Table 2 is thus: for Group A (Virgin Control)- estrogen (35.53±2.05 pg/ml), FSH (6.18±0.42 mlU/ml), and progesterone (0.76±0.03 ng/ml); for Group B- estrogen (17.90±1.21 pg/ml), FSH (3.38±0.32 mlU/ml), and progesterone (0.31±0.01 ng/ml); for Group C- estrogen (16.03±0.57 Pg/ml), FSH (3.41±0.23 mlU/ml), and progesterone (0.30±0.01 ng/ml). 
Table 3 showed the mean hormonal level and standard error of mean hormonal level for week two thus: for Group A- estrogen (29.44±0.55 pg/ml), FSH (5.36±0.07 mlU/ml), and progesterone (1.05±0.06 ng/ml); for Group B- estrogen (23.29±1.27 pg/ml), FSH (3.79±0.29 mlU/ml), and progesterone (0.59±0.03 ng/ml); for Group D- estrogen (19.29±0.53 pg/ml), FSH (3.63±0.24 mlU/ml), and progesterone (0.47±0.01 ng/ml). 
Table 4 showed the mean hormonal level and standard error of mean hormonal level for week three as follows: for Group A- estrogen (33.03±1.28 pg/ml), FSH (5.51±0.10 mlU/ml), and progesterone (0.83±0.05 ng/ml); for Group B- estrogen (23.68±1.67 pg/ml), FSH (4.04±0.08 mlU/ml), and progesterone (0.43±0.03 ng/ml); for Group E- estrogen (20.48±0.79 pg/ml), FSH (3.76±0.24 mlU/ml), and progesterone (0.42±0.02 ng/ml). 
Discussion of findings:
Effect on weight of uterus 
The results of this study shows that the uterine weight is significantly different (p<0.05) in the treatment groups when compared with control. However, Experimental Group E (group administered extract for three weeks) shows the highest uterine weight while Experimental Group C (group administered extract for one week) shows the lowest. This suggest that the extract contains certain phytochemicals such as flavonoids which can stimulate appetite by improving digestion and nutrient absorption leading to increased food intake and subsequent weight gain both in the body and on the uterus. In a related study Salah and Wagner (2009), has shown that the extract plant like Ruellia praetermissa can improve uterine weight. However, this does not align with the work of Okafor et al. (2021), which showed significant decrease both in relative ovarian weight and relative uterine weight when compared to the control. Similarly, Ongsricharoenbhorn et al. (2023), asserted that Heliotropium indicum caused uterine involution thereby leading to decrease in uterine weight. 
Effect on hormone level
Generally, there is significant difference in the level of the three hormones assayed between the virgin control and postpartum groups. As expected, the level of these hormones (FSH, Estrogen, and Progesterone) in the postpartum groups drastically dropped in the first week and gradually begin to increase through the second to the third week in relative to the treatment group. This is because postpartum FSH, progesterone, and estrogen (estradiol) is usually low immediately after delivery until ovulation resumes, due to high prolactin levels. But if not breastfeeding these hormones begin to rise within a few weeks to few months to stimulate ovulation and menstrual cycle. 
Again, from the first through the third week FSH level was within the normal range irrespective of the treatment group whereas, Progesterone level was not within the reference value irrespective of the treatment group. This probably could be due to the fact that the animals were not at the peak of the ovulatory cycle. Thus, there is no statically significant difference in the level of FSH and progesterone between the postpartum group treated with distilled water and the postpartum group treated with Tetrapleura tetraptera fruit extract, though there is significant difference between the postpartum groups and virgin control. In other words, the difference observed in the level of FSH and progesterone between the two postpartum groups is not strong evidence to suggest that the extract of T. tetraptera fruit has influenced the serum level of these hormones. The study of Adienbo and Ezeala (2021), on the effect of Tetrapleura tetraptera fruit on wistar rats contradicts this finding with respect to FSH and progesterone. Their report indicated reductions in FSH, LH, pregnancy, fetuses and fertility index, with a sustained increase in progesterone level. In the similar study, Onuka et al. (2017), also averred that there is no statistically significant difference in the level of FSH between the control animal group and extract-treated animal group. Similarly, Adelakun et al. (2021), asserted that there is no significant difference in FSH and LH level between the experimental and control groups of male wistar rats after treating the experimental group with aqueous extract of Tetrapleura tetraptera fruit peels.
Surprisingly, estrogen level was only normal among the virgin control irrespective of the week of assessment but declined in the postpartum control and declined further in the treatment group over the weeks. This suggests that the T. tetraptera fruit extract had more declining effect on serum Estrogen level than on the FSH and progesterone levels. However, this effect proved to be statistically significant when compared to postpartum control only on the second week but insignificant effect on the third week. Going forward it could be opined that T. tetraptera fruit had a short duration effect/influence on serum estrogen level. This is not far fetched from the opinion of Adienbo and Ezeala (2021), who reported reduction estrogen level of female wistar rat after the administration of T. tetraptera fruit. Also, the report of Onuka et al. (2017), supports this finding by opining that the extract of the pod of Tetrapleura tetraptera caused significant reduction in serum estrogen level of animal groups treated with the extract. In a related study, Osunuga et al. (2014), observed that leaf extracts of Momordica Charantia reduces estrogen levels of adult female wistar rats. Interestingly, Bonsou et al. (2022), have also reported that Tetrapleura tetraptera causes potential alteration of liver function. They suggested that since Tetrapleura tetraptera influences liver function that it might affect hormone metabolism and clearance, leading to altered levels of reproductive hormones and endocrine pathways. Olugbenga et al. (2025), further reported that ethanol leaf extract of T. tetraptera induced significant liver tissue changes and may have hepatotoxic effects and probably affect hormone metabolism.
CONCLUSIONS
[bookmark: _Hlk174021604]The extract of Tetrapleura tetraptera showed increase in uterine weight, and no effect in serum levels of FSH and progesterone, but caused a mild/short lasting reduction in serum estrogen. Therefore, the fruit of this plant should be consumed with caution to avoid infertility in females, especially by couples desiring conception as its true effect on the reproductives hormones need to be further investigated. 
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