


Control of Reproduction in Oreochromis niloticus (Linnaeus 1758) Using Kola acuminata seeds powder as Reproduction Inhibitor

 Abstract
Background and Objective: The use of synthetic chemicals in the production of food for human consumption has been condemned by many nations, due to their potential health and environmental hazards. The present study aimed to evaluate the impact of Kola acuminata (K. acuminata) seed powder on the reproductive performance of Nile tilapia (Oreochromis niloticus) through gonadal sterilization.  
[bookmark: _Hlk187480817]Materials and Methods: Over 60-days at Ongot Fish Farm, 240 juveniles (average weight 16±5.5g) were randomly assigned to four experimental treatments, each with three replicates. The treatments included different dietary levels of K. acuminata seed powder: T1 (0% K. acuminata), T2 (10% K. acuminata), T3 (15% K. acuminata), and T4 (20% K. acuminata). A 35.5% iso-protein feed was formulated using an Excel spreadsheet, and the fish were housed in hapas within a 302 m² pond. Key parameters such as water quality, fish growth, reproductive metrics, and histopathological changes were monitored throughout the study.
Results: Results showed that water quality remained within acceptable ranges throughout the study. The administration of K. acuminata seed powder did not significantly (p > 0.05) affect the fish's weight, weight gain, specific growth rate, survival rate, or condition factor. A negative correlation was found between ovary weight and individual fish weight (R = -0.87; p ≤ 0.05). Fish fed K. acuminata diets exhibited significant reductions in egg diameter, wet weight, and volume (p < 0.05). Moreover, the spawning percentage was lower in fish fed K. acuminata, and histological changes in the ovaries, such as vacuoles in the ooplasm and pyknotic nuclei in granulosa cells, were observed (p < 0.05).
[bookmark: _Hlk187480968]Conclusion: Dietary supplementation of K. acuminata seed powder affected the growth, reproductive performance, and ovarian histology of Nile tilapia, likely due to the presence of alkaloids and flavonoids. Based on the findings, it is recommended that farmers considering K. acuminata for breeding control limit its inclusion to a maximum of 20% K. acuminata powder per kg of feed.
[bookmark: _Hlk187481365]Key words: Control, growth, histology, K. acuminata, Oreochromis niloticus, reproduction inhibition.
INTRODUCTION
The production of tilapia is linked to suitable aquaculture characteristics such as ease of captive breeding, a short production cycle with rapid growth rates, acceptance of artificial feeds posts yolk sac absorption, and marketability among diverse populations due to being a widely consumed fish without taboos, unlike the catfish Clarias gariepinus [1,2]. Male-only tilapia farming is preferred due to the faster weight gain of males compared to females [3,4]. In Oreochromis species where mouthbrooding is strictly female [5], exclusive male populations benefit from improved growth and prevent spontaneous reproduction in sexually mature individuals [6]. Uncontrolled breeding in closed environments leads to overpopulation and food competition among juveniles, reducing overall population growth [6,7]. Various solutions have been proposed to address this uncontrolled breeding in females, including manual sexing, environmental manipulation (thermal treatment), genetic/chromosomal manipulation, and hormonal sex reversal using androgens [6,8,9,10]. Exogenous steroid-induced hormonal sex reversal, particularly with 17α-methyltestosterone (MTT), has shown high success in tilapia masculinization [11,12,13]. However, due to cost constraints, carcinogenicity, and harmful effects on human health and aquatic ecosystems, concerns have been raised, leading to its prohibition by the WHO for consumer health protection [14,15,16,17,18,19]. To meet increasing demand sustainably, research has focused on plant extracts with androgenic and anti-estrogenic properties as more cost-effective and environmentally friendly alternatives to control tilapia reproduction [20,21,22,23,24]. Lion kola, containing anti-androgenic compounds like caffeine, alkaloids (kolatine, kolanine), inhibiting androgens [25], is one such plant under investigation. Aprioku et al. [26] observed histological changes in the testes of rat treated with K. acuminata. This study aims to contribute to understanding the anti-fertility effects of plant extracts on fish reproduction, specifically evaluating the effects of lion kola powder (K. acuminata) on growth performance, survival rate, reproductive outcomes, and ovarian histology in juvenile tilapia (Oreochromis niloticus).

2. MATERIALS AND METHODS
2.1 Study area
 The study was carried out during the rainy season from 01 March to 01 May 2024 at the Hatchery Farm of Ongot, central region, Cameroon. It is on the latitude 4°10'00’’ N and longitude 11°32'00’’E.


2.2 Acquisition of Fish 
 Oreochromis niloticus for this research work were obtained from the Hatchery Farm of Ongot, central region, Cameroon.
2.3 Plants collection and preparation 
Based on ethno‐botanical knowledge using available literature and visual observations, the plants were identified by a botanist. The seeds of Kola acuminata were collected from Obala village, the central region. The seeds were thoroughly washed and then shade dried for two weeks in a ventilated room. Dry seeds were ground into fine powders by using a Lab Mill (Serial number 19,911, Christy Hunt Engineering, LTD, UK) fitted with a 1.0 mm screen and finally the powders were kept in dry containers and stored at room temperature until needed for use.
2.4 Phytochemical analysis 
The phytocompounds (Table 1) were analysed by using hot ethanol cold water extractions according to standard procedures [27,28]. Total alkaloids were determined by spectrophotometric method as described by John et al. [29] whereas total flavonoids were evaluated by methods described by Jing et al. [30]. The content of total alkaloids and flavonoids was expressed as percentage of caffeine and catechin equivalent, respectively, per gram of dry powder of K. acuminata seeds.
Table 1: Phytochemical constituents of dry powder of K. acuminata seeds.
	Constituents 
	        	

	Alkaloids 
Tanin 
catechin
Flavonoid 
	+
+
+
+


Legend: (+) present; (-) absent

2.5 Experimental diets preparation
 The control diet was formulated according to Pearson's square by including fishmeal and maize bran. The proximate compositions of the control diet and plants used in the present study are given in Table 2. The four experimental diets were formulated by adding 0%, 10%, 15% and 20% of   K. acuminata (T1, T2, T3 and T4) to a kilogram of the control diet as we described previously [31].




Table 2: Ingredient composition (g/kg) of diets (35.5% CP) used in Experiment.
	Ingredients (g/kg)
	Treatements

	
	T1 (0%)
	T2(10%)
	T3(15%)
	T4(20%)

	Fish meal
	30
	30
	30
	30

	Soybean meal
	15
	15
	15
	15

	Granut meal
	13
	13
	13
	13

	Corn starch
	25
	25
	25
	25

	Wheat bran
	8
	8
	8
	8

	Crude palm oil
	1
	1
	1
	1

	CMAV
	5
	5
	5
	5

	Shell meal
	1
	1
	1
	1

	Vitamin Mix
	2
	2
	2
	2

	Kola acuminata Powder seeds
	
0            
	         0.1
	0.15
	0.20

	Proximate composition

	Dry matter (%)
	41.00
	41.22
	41.24
	41.36

	Crude protein (%)
	35.91
	35.87
	35.65
	35.40

	Crude lipids (%)
	12.28
	12.20
	12.15
	12.10

	Ash (%)
	10.3
	10.7
	11.2
	11.7

	Fiber (%)
	4.1
	4.54
	4.98
	5.02


Key : T1 (0% Kola acuminata seed powder) T2 (10% powder of K. acuminata), T3 (15% powder of K. acuminata), T4 (20% K. acuminata seed). CMAV :  Formulation (g/kg) : α-tocopheryl acetate, 2 ; inositol, 5 ; choline bitartrate, 136.06; niacin, 4.5; riboflavin, 1 ; pyridoxine·HCl, 1 ; thiamin·HCl 0.92; D calcium pantothenate, 3 ; retinyl acetate, 0.6; cholecalciferol, 0.083; menadione 1.67; D-biotin, 0.02; folic acid, 0.09; vitamin B12, 0.00135; and cellulose, 834.167. Vitamin Mix : Calcium phosphate monobasic, 135.5; calcium L-lactate hydrate, 327.0; ferric citrate, 29.7; magnesium sulfate·7H2O, 132.0; potassium phosphate dibasic, 239.8; sodium phosphate monobasic·H2O, 87.2; sodium chloride, 43.5; potassium iodide, 0.15; cuprous chloride, 0.2; manganous sulfate·H2O, 0.8; cobalt chloride·6H2O, 1.0; zinc sulfate·7H2O, 3.0; and sodium selenite, 0.011. 
2.6. Experimental fish and their management
 The study was conducted for two months in the earthen ponds at the 302 m2. The experiments were conducted using twelve (2.5mx2.5mx1.5m) fine mesh nylon hapas (cages) installed inside the pond. After acclimatization, two hundred and forty (240) sexually immature O. niloticus juveniles (20 females and 5 males per hapa, with the males having been introduced later for reproduction) with mean weight of 16±5.5 g and an age of three months were stocked in triplicates into 302 m2 pond. Experimental fish were hand‐fed twice daily at 10:00 am and 5:00 pm at 3% of their body weight per day for 60 days. At the end of the experiment, gonadal characteristics and histology were examined. The water quality parameters in the experimental pond were maintained at optimum recommended ranges for survival and growth of O. niloticus. Dissolved oxygen ranged from 6.0 to 7.6 mg/L, temperature from 26.7°C to 27.2°C and pH from 8.0 to 8.4. 



2.7. Data collection 
2.7.1. Growth parameters
Growth performance parameters: weight gain (WG), average daily weight gain (ADG), specific growth rate (SGR), feed conversion ratio (FCR), Specific Growth rate (SGR) and survival rate (SR), were calculated monthly using body weight of all fish from each cage. Parameters were calculated using following formulae by Sutthi et al. [32] and Ngoumtsop et al. [33]:  
WG (g/fish) =final weight (g) - initial weight (g)                                        
ADG (g/fish/day) = [final weight (g) - initial weight (g)] / Days                     
SGR = [{ln final weight (g) – ln initial weight (g)}/ experimental days] ×100  
FCR =total feed fed (g) / weight gain (g)                                                  
SR (%) = [number of survived fish / initial number of fish] ×100
Specific Growth Rate (SGR, %/day) = 100*(ln FABW–ln IABW)/ (T2 – T1).

2.7.2. Reproductive performance assessments. 
[bookmark: _Hlk186264564]Each week during 8 weeks, the reproductive traits of each female tilapia fed a different diet were observed. Every female brood fish was monitored daily for spawning activities. The produced eggs were carefully retrieved from the buccal cavity of fish and counted. Before returning the brooder fish to their separate hapa, the fish’s live body weight and spawning date were recorded. The number of seeds per spawner is the ratio of the total seed produced/Number of females spawned. During the first through fourth spawning periods, a subsample of 100 eggs were randomly selected, weighed, and preserved in 10% formalin for further egg biometric measurements. Tilapia eggs are oval, hence the long- and short-axis lengths were estimated under a calibrated microscope to the closest 0.001 mm to estimate the accurate egg diameter, mean egg wet weight, and mean egg volume. During spawning, the obtained eggs were counted and hatched in specialized plastic bottles at a controlled water temperature (28 ± 0.5°C) in an indoor hatching system. To simulate the incubation process in the female’s fish mouth. A constant water flow was supplied through the plastic bottles to keep the eggs gently floating in water. After 20 hours, samples were removed from each incubator and larvae survival rate is calculated as the ratio of number of larvae to the total number of eggs hatch as percentage. All these reproductive indices were determined using the protocol described by Mohammed et al. [34] and Ngoumtsop et al. [33]. After 25 weeks, the gonad was gently dissected and weighed to calculate the gonado-somatic index (GSI) Sutthi et al. [32]. These body morphometric indices were determined as a percentage of organ weight to total fish body weight.
2.8. Gonad Histological Examination. 
At the end of the trial, gonad samples (ten fish per group) were obtained from experimental brooder fish. The ovaries were preserved in 10% neutral formalin solution, dehydrated in alcohol, cleaned in xylene, embedded in paraffin, and then dissected into 5 µm sections. The serial sections had been stained with hematoxylin and eosin as indicated by Naiel et al. [35] procedures. According to Tope-Jegede et al. [36] investigations, the gonad histological development and structure were identified.
[bookmark: _Toc171466669]2.9. Statistical analysis
Data were submitted to one-way analysis of variance at p < 0.05. When differences were significant between means, the latter were separated using the Duncan test. The analyses were performed using SPSS 21.0.
3. RESULTS
3.1 Effect of incorporating Kola acuminata seeds powder on some growth parameters of Oreochromis niloticus juveniles.
[bookmark: _Toc171417449]The growth characteristics of Oreochromis niloticus juveniles based on the treatments are presented in the Table 3.
The Table 3 summarizes the growth performance parameters of the experimental groups (T1–T4) subjected to different levels of Kola acuminata seed powder supplementation. Each treatment included 60 individuals. Initial and final weights showed no significant differences among treatments (p > 0.05). Average daily gain and specific growth rate increased with higher Kola acuminata inclusion, peaking in T4 (20%). Food consumption varied across treatments, with the lowest intake recorded in T4. The condition factor remained relatively stable, indicating no adverse effects on body condition. Survival rates were high across all groups, with a slight increase observed in T4 (98.33%).
The table shows that no significant difference was observed (p>0.05) among the different growth characteristics evaluated.



Table 3: Growth characteristics of O. niloticus juveniles based on Kola acuminata treatments.
	Growth parameters
	Treatements
	

	
	T1 (0%) 
n=60
	T2 (10%) 
n=60
	T3 (15%) 
n=60
	T4 (20%) 
n=60
	  p

	Initial weight(g)
	17.81 ± 3.11
	17.59 ± 2.99
	16.68 ± 2.75
	17.30 ± 3.57 
	0.42

	Final weight (g)
	30.74 ± 6.38
	30.11 ± 6.59
	33.26 ± 5.31
	34.22 ± 7.08
	0.58

	Average daily gain (g)
	12.93 ± 6.77
	12.52 ± 7.48
	[bookmark: _Hlk171169826]16.37 ± 6.09
	[bookmark: _Hlk171169623]16.93 ± 8.15
	0.1

	Food consumption (g)
	20.42±2.75
	14.64 ± 3.09
	17.51 ± 0.19
	14.17 ± 2.19
	0.35

	[bookmark: _Hlk171196836]Food intake
	1.58 ± 0.36
	1.17 ± 0.29
	1.07 ± 0.56
	0.83 ± 0.23
 
	0.8

	Specific growth rate (%)
	0.89 ± 0.43
	0.87 ± 0.45
	1.03 ± 0.49

	1.12 ± 0.37
	0.13

	Condition factor K
	0.74 ± 0.03
	0.76 ± 0.13
	0.78 ± 0.05

	0.8 ± 0.02
	0.21

	[bookmark: _Hlk171199426]Survival rate (%)
	95.30±2.90
	95.20±50.00
	96.67±2.88
	98.33±2.88
	0.41


T1 (0% of Kola acuminata seed powder), T2 (10% of Kola acuminata seed powder),), T3 (15% of Kola acuminata seed powder),), T4 (20% of Kola acuminata seed powder),). n : Number of fish samples

3.2 Effects of Kola acuminata seeds powder on some reproductive parameters in Oreochromis niloticus. 
The effect of Kola acuminata seeds powder on some reproductive parameters and survival rate in Oreochromis niloticus is summarized in Table 4.
It can be deduced from this table that the number of females that ovulated, the number of eggs obtained, the number of larvae obtained, and the gonadosomatic index were significantly influenced (p<0.05) by Kola acuminata seeds powder at doses of 15% and 20%. No significant difference was observed for ovary weight. 
The Table 4 presents reproductive parameters across treatments (T1–T4) with varying levels of Kola acuminata seed powder supplementation. Ovarian weight remained similar among treatments (p > 0.05). The gonado-somatic index (GSI) was significantly higher in T1 and T2 compared to T3 and T4 (p = 0.05). Spawning percentage and the number of seeds per spawner also decreased significantly in T3 and T4 compared to T1 and T2 (p = 0.04–0.05). Larvae survival rate followed a similar trend, with significantly lower survival in T3 and T4 (p = 0.03), indicating that higher levels of Kola acuminata supplementation may negatively affect reproductive performance.
Table 4: Effects of Kola. acuminata powder on some reproductive parameters and survival rate of O. niloticus 
	Reproduction
parameters
	Treatements
	

	
	T1 (0) n=60
	T2 (10%) n=60
	T3 (15%) n=60
	T4 (20%) n=60
	P

	Ovarian weight
	0.5±0.18
	0.53±0.11
	0.42±0.17
	0.41±0.28
	0.14

	Gonado-somatic index
	1.62 ± 0.13a
	1.76± 0.20a

	1.22±0.23b
	   1.23±0.29b             
	0.05

	Spawning % / treatement 
	84.52±13.89a
	78.23±7.82a
	52.42±2.39b
	49.29±6.89b
	0.04

	Number of seed / spawner
	881.51±20.39a

	858.51±33.23a
	99.51±20.39b
	80.51±25.19b
	0.05

	larvae survival rate %
	83.51±20.19a
	64.51±18.95a
	[bookmark: _Hlk184823275]25.51±17.19b
	23.51±7.9b
	0.03


a, b: The means of each row marked with different letters are significantly different (p<0.05).
Key : T1 (0% of Kola acuminata  seed powder), T2 (10% of Kola acuminata  seed powder),), T3 (15% of Kola acuminata  seed powder),), T4 (20% of Kola acuminata  seed powder),). n : Number of fish samples

3.3. Effects of Kola. acuminata seeds powder on ovarian histology
The effect of K. acuminata on ovarian histology is summarized in Table 5 and Figure 1.
[bookmark: _Hlk193363549]The Table 5 presents the histological descriptions and egg traits of the experimental groups (T1–T4) under different levels of Kola acuminata seed powder supplementation. T1 exhibited normal ovarian histology with minimal atretic follicles (Figure 1-A), while T2 showed a higher presence of atretic oocytes (Figure 1-B). In T3, increased atretic oocytes and signs of hydropic degeneration were observed (Figure 1-C), whereas T4 displayed severe histological alterations, including ruptured oocytes and necrosis (Figure 1-D). Egg traits, including diameter, length, volume, and wet weight, significantly decreased in T3 and T4 compared to T1 and T2, indicating a negative impact of higher Kola acuminata levels on egg development. 
The common changes observed in the female gonads were (i) oocyte atresia, (ii) depletion of yolk particles and (iii) unrounded and distorted vitellogenic (Figure 1: B, C and D). Pronounced severity on integrity of the gonad was observed in T3 (15%) and T4 (20%). However, few atretic oocytes were observed in fish fed T2 (10%) and classified as moderate (Table 5).


Table 5. Histological description and Egg traits of female O. niloticus fed Kola  acuminata diets
	Treatments 
 
	Histological description
	                    Eggs traits (n=100)

	
	
	Diameter (mm)
	Length (mm)
	Volume (mm3)
	Wet weight (mg)

	T1
	Normal histology and less visible atretic follicles
	2.9±0.62a
	3.0±0.5a
	7.2±0.9a
	7.5 ±0.51a

	T2
	Normal histology and more visible atretic oocyte
	2.7±0.31b
	2.8±0.1b
	6.5±0.38b
	6.1±0.5b

	T3
	Increased atretic oocyte and hydropic degeneration
	2.5±0.6b
	2.1±0.2c
	6.3±0.51b
	5.9±0.4b

	T4
	Increased atretic oocyte, ruptured oocyte and necrosis
	2.12±0.4c
	1.9±0.11c
	5.1 ±0.3c
	4.2 ±0.29c


  (a, b and c): The means of each row marked with different letters are significantly different (p<0.05).
Key : T1 (0% of Kola acuminata  seed powder), T2 (10% of Kola acuminata  seed powder),), T3 (15% of kola acuminata  seed powder),), T4 (20% of kola acuminata  seed powder),). n : Number of fish samples
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Figure 1: Influence of K. acuminata included in a commercial tilapia diet (basal diet, BD) at T1=0%; T2=10%; T3=15% and T4=20% / kg basal diet respectively, on the gonadal integrity of sexually mature O. niloticus (27 - 41g) during a 60 days treatment period. 
Figure 1-A: Normal ovarian, showing normal histology with minimal atretic follicles; Figure 1-B: showing higher presence of atretic oocytes; Figure 1-C: showing higher atretic oocytes and signs of hydropic degeneration and Figure 1-D: showing severe histological alterations, including ruptured oocytes and necrosis.
Key: DYP = depleting yolk particles; YP = yolk particles; udv = unrounded and distorted vitellogenic stage. Oocyte atresia. Bar = 1000µm.

4. DISCUSSION
The averages of temperatures obtained during this experiment remained within the temperature range (13.5°C - 33°C) tolerated by Nile tilapia [37]. Similarly, the pH values ranging between 5.44 and 6.81 obtained also fall within the recommended limit range (5 to 11) for the survival and growth of Nile tilapia [38]. Indeed, for optimal growth, tilapia needs to live in an environment where the pH value is between 7 and 9. In aquaculture, the physicochemical parameters of water influence the physiology of the animal, its behaviour, and its survival because beyond the norms, they become a stress factor and can lead to the death of the subjects [38].
From this study, it is evident that the incorporation of Kola acuminata powder at any dose over 60 days did not significantly influence (p>0.05) the fish survival rate. This result contradicts the findings of Ndakalimwe et al.  [39] in Nile tilapia fry over a 30-day rearing period fed with a diet containing 4% Aloe vera gel. This difference could be attributed to age variation and the physicochemical characteristics of the environment. The non-significant difference observed in this study might suggest that Kola acuminata powder does not pose any toxicity to the treated subjects. This is further supported by the fact that the highest condition factor K value, an indicator of the fish's good condition and growth [40], was observed in the group of fish that received 15% Kola acuminata powder.
The values of growth characteristics (Weight Gain, Total Mean Gain, Specific Growth Rate, and Feed Conversion Ratio) recorded during the experiment did not vary significantly (p>0.05) among the treatments. These results contrast with those of Mahmud et al. [41] and Yilmaz et al. [42] in Nile tilapia (Oreochromis niloticus) fed diets containing 0.5% turmeric and 2% Aloe vera gel, respectively. This difference could be attributed to the type of infrastructure, developmental stage, species used, and the quality of the feed. However, even though not significant, the highest values were recorded in the group fed with 20% Kola acuminata. The improvement in the growth parameters recorded in this study may be justified partly by the presence of bioactive alkaloid compounds in kola acuminata powder. Odebode [43] reported that the presence of bioactive compounds such as flavonoids, saponins, and alkaloids could inhibit the reproductive process. The inhibition of the reproductive function might explain the increase in the weight of fish receiving Kola acuminata powder. Indeed, a strong, negative, and significant correlation was observed between fish weight and the weight of the somatic gonad index (R = -0.87; p≤0.05). This means that when the ovary weight decreases, the fish body weight increases. The specific growth rate was also higher in the subjects of treatment T4 (1.12 ± 0.37) compared to the control group T1 (0.89 ± 0.43). These results are similar to those observed by Yilmaz et al. [44], who also observed an increase in specific growth rate in rainbow trout (Oncorhynchus mykiss) fed with 100 mg/kg of aqueous extract of Tribulus terrestris for 90 days. Same results were observed by Ngoumtsop et al. [33] in red tilapia fed with 15% of Alchornea cordifolia root powder for 60 days. During the vitellogenesis phase in rainbow trout and European eel, Meghan [45]; Manor [46]; and Bertolini [47] observed a strong stimulation of protein and lipid synthesis in the liver. The amino acids required for hepatic protein synthesis originated from the breakdown of proteins in the viscera and especially the muscle tissues Aussanasuwannakul et al. [48], [49]. Therefore, in the absence of the vitellogenesis process, the metabolic energy used for reproduction would be redirected towards growth, hence the improvement in the characteristics observed in the fish in the group (T4) fed a diet containing 20% Kola acuminata seeds powder.
Furthermore, this study also revealed that Kola acuminata seeds powder significantly reduced (p≤0.05) the number of females that ovulated, the number of eggs obtained, and the number of larvae obtained. Although no significant difference was observed for ovary weight and the Gonado-Somatic Index, the lowest values were observed in the groups of fish receiving the powder at 20%. Similar results were observed by Obaroh and Achionye-Nzeh [50] in Nile tilapia fed a ration containing 1 to 8 g kg-1 of ethanolic extract of A. indica leaves for 35 days. The decrease in the value of these characteristics could be explained by the presence of bioactive flavonoid compounds in kola acuminata powder. These flavonoids may have inhibited the activity of the aromatase enzyme [51], thereby increasing testosterone production, which could lead to fish sterilization through masculinization [52].
In the present study, the consummation of Kola. acuminata for 60 consecutive days resulted in a noticeable increase atretic oocytes and severe histological alterations, including rupture oocytes and necrosis. Sections of ovaries in O. niloticus fed with the basal diet (0% of Kola. acuminata) showed normal ovarian histology with minimal atretic follicles. Similar histological effect was reported on ovaries of O. niloticus fed cottonseed meal-based diets by Tope-Jegede et al. [53]; Aloe Vera latex Jegede [54] and Alchornea cordifolia Ngoumtsop et al. [33]. We also observe significantly decreased the value of egg traits as (diameter, length, volume, and wet weight) in the group T3 and T4 compared to T1 and T2. Similarly reported by Jegede and Fagbenro [55] and is also attributable to the poor development of ovarian tissues as suggested by Abaho et al.  [56]. The decreases value of the egg traits and histological alterations observe in this study indicate a negative impact of higher K acuminata levels on the gonad and egg development due to the presence of bioactive Phytoestrogen compounds present in k acuminata powder. [57] and Moutsautsou [58] suggest that phytoestrogen effects are mediated through the estrogen receptor (ER) subtypes alpha ERα and beta ERβ, which have been demonstrated to be cell type/tissue specific and dose-dependent. Thus, phytoestrogens can bind to steroid-binding proteins and to estrogen receptors (ER) of target cells, mimicking the effects of endogenous hormones thereby blocking their effect in a female gonad stopping vitellogenin accumulation in eggs Moutsautsou [58]. Rempel et al. [59] also indicated that phytoestrogen manifest endocrine-disturbing activity by interfering with enzymatic reactions either on steroid metabolism (aromatization) or on the mechanism of action of estrogens (tyrosine kinase activity). 

CONCLUSION
The reproductive parameters and ovaries development significantly decreased in Oreochromis niloticus fed with basal diet supplemented with Kola acuminata seed powder, revealing that Kola acuminata seed powder may be effective as sterility-inducing agents. At 20% / kg Kola. acuminata diet elicited the best response on gonad development and reproduction parameters. These investigations showed that Kola. acuminata seed powder possess promising anti-fertility property which can be exploited in fish to control over-reproduction of Oreochromis niloticus in ponds.
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