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 This study was conducted to investigate the effect of phenolic extract of 

oats seeds on parameters of sperm and reproductive organs of white 

male mice. Forty (40) male mice were divided equally into four groups: 

the first group served as a control group (DW), the rest of the groups 

received concentrations of (10, 20, 40 mg/kg b.wt.) of phenolic extract 

daily for 40 days. The results showed a significant increase (P<0.05) in 

sperm motility, sperm concentration and sperm viability. As for the 

percentage of abnormal sperms in the caudal epididymis, it decreased 

significantly (P<0.05) in male mice dosed with phenol extract 

concentrations. The current results also indicated that there were 

significant differences (P<0.05) in weight of testes, epididymis, and 

animal body weight compared to the control group. Hence we can use 

the seeds of the oat plant in the current study to improve the fertility of 

animals, including humans because of their antioxidants. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

The common oat is sometimes known as Avena sativa [1], [2]. It is a cereal grain renowned for its superior 

nutritional value. It is a significant crop that is produced in numerous nations for commercial or non-food 

purposes [3], [4]. The oat and its active ingredients have been reviewed for the creation of healthy and 

functional human sources in the future [5]. Numerous essential amino acids for human health can be found 

in oats, along with compounds with high antioxidant activity like tocopherols and tocotrienols [6], as well 

as a variety of phenolic content and phenolic amides [7], also known as avenanthramides (AVAs), which 

make up the majority of the total phenolic compounds in oats [8]. The impact of plant-based foods' phenolic 

amides on human health has garnered a lot of attention in recent years. [9] because by reducing reactive 

nitrogen and oxygen species and/or chelating transition minerals, they exhibit high antioxidant effects both 

in in vivo and in vitro [10], [11]. The objective of this study was to increase the semen parameters in 

animals given increasing doses of methanol extract from white oat seeds. 
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2. MATERIAL AND METHODS 

 

Animals 

For acclimation, 40 male albino mice (weighing 18–20 gm) were left for one week. During the trial periods, 

animals were housed at a temperature of 23°C, and a 12h light/dim cycle was used, with light turning on at 

6:00 a.m. and turning off at 6:00 p.m. Water and food were freely available. 

 

Preparation of Plant Seeds Oats 

(Avena sativa) seeds were gathered in January (2022). Then, shortly before the extraction process will 

begin, 300 mg of oats were precisely weighed in a 15 ml tube and 3 ml of the appropriate solvent were 

added. This creates a methanol extract (70% methanol and 30% D.W) of the seeds. The samples were 

extracted on an orbits thermoshaker in the darkness at predetermined temperatures and time intervals 

(550C-165min). The then were centrifuged at 6500g for 5 min. Until they were used, the supernatants were 

stored at -20 °C [12]. 

 

Experimental Design: 

Four(4) sets of 10 albino mice each were created randomly and equally. Group 1 acted as the control group, 

while the other groups were given daily doses of phenol extract concentrations (10, 20, and 40 mg/kg b.wt.) 

for 40 days. After determining the body's weight, the epididymis and two testicles were removed and 

weighed. 

 

Physiological Parameters of Fertility: 

Studying the parameters of the sperm in the epididymis depending on the method [13]. 

 

Sperms Concentration: 

The sperm concentration was calculated by taking the first drop of the epididymis sperm mixture and 

examined under a light microscope (40X) as:  

Sperm concentration= (Arithmetic rate of the calculated sperm/Multiplier Factor) x100 

 

Sperm Motility: 

The percentage of motile sperm was calculated using [14], and according to the following equation: 

The Percentage of motility Sperm= (The number of motility sperm/The Total of Motility Sperm) x100 

 

Sperms Viability: 

The sperm viability was calculated using method (Bambe,1998) 

The percentage of sperm viability= (The number of viability sperm/The Total Number of Sperm) x100 

 

Sperm Abnormalities: 

To calculate the sperm abnormalities in the epididymis, a method was used by [15] 

The percentage of sperm abnormality= (The number of sperm abnormality/the total number of calculated 

sperm) X100 

 

Statistical Analysis: 

Using the SPSS 2010 program, analysis of variance (ANOVA), least significant differences (LSD), and 

means ±Standard deviation (P<0.05) were all done on the data collected for this study. 

 

3. RESULTS 
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In Figure 1and 2, when compared to the control group and the other treatment groups, the results showed a 

significance increase in sperm concentration and viability at concentrations of 40 mg/kg b.wt. of extract at 

(P<0.05). Additionally, there were no appreciable variations between the control and the other groups. 

Figure 3's findings revealed that all three of the treatment groups, as well as the control group, saw a 

substantial increase in sperm motility at concentrations of 20 and 40 (P0.05). 

 

 
Figure 1 The numbers inside the columns represent the ±standard deviation (SD). Number of animals= 10 

in each group. The different letters denote the significance at (P<0.05), with LSD=2.49 

 

 
Figure 2 The numbers inside the columns represent the ±standard deviation (SD). Number of animals=10 

in each group. The different letters denote the significance (p<0.05), with LSD=2.57 
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Figure 3 The numbers inside the columns represent the ±standard deviation (SD). Number of animals= 10 

in each group. The different letters denote the significance (P<0.05), with LSD=3.12 

 

Figure 4 showed a significant decrease in sperm abnormalities (P>0.05) at the three concentrations of 

extract compared to control group, as well as significant differences between 40mg/kg b.wt. with 10 and 20 

mg/kg b.wt. 

 

 
Figure 4 The numbers inside the columns represent the ±standard deviation (SD). Number of animals= 10 

in each group. The different letters denote the significance (P<0.05), with LSD=3.03 
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10 mg/kg b.wt. compared to concentrations 20 and 40 mg/kg b.wt. The results also showed a non-

significant decrease (P>0.05) in the weight of the epididymis between the treated and control groups. While 

the results indicated a significant (P<0.05) increase in the body weight of the animal between the control 

group and the two concentrations of the extract 20 and 40(P<0.05) at (P<0.05). 

 

Table 1 Effect of phenolic extract on weight of reproductive organ and the body 

Groups 
Right testes 

(mg) 

Left testes 

(mg) 

Epididymis 

(mg) 

body weight 

(g) 

 

Control 0.054±0.01a 
0.047±0.01

a 

0.022±0.008

a 
19.5±3.29a 

Concentration1

0 (mg/kg) 
0.051±0.00a 

0.054±0.01

a 

0.020±0.008

a 
21.5±3.35a 

Concentration2

0 (mg/kg) 
0.073±0.00b 

0.071±0.00

5 b 

0.016±0.004 

a 
28.2±1.92b 

Concentration4

0 (mg/kg) 
0.078±0.00bc 

0.074±0.01 

b 

0.017±0.003 

a 
28.8±1.64b 

LSD 0.015 0.016 0.011 3.23 

Means±standard deviation with different letters denote to the significant difference at (P<0.05). 

 

4. DISCUSSION 

The use of natural plants as sources of biologically active chemicals, such as antioxidants, has gained 

significant attention recently. And a variety of medicinal plants have a positive impact on reproduction. One 

of the plants that had reproductive impacts on both male and female reproductive systems was Avena 

sativa, which was reported in the study by [16]. (AS). For the treatment of the sexual condition erectile 

dysfunction, it is also known as an aphrodisiac herb [17]. As dietary supplements, (AS) is made everywhere 

in the world. It has many physiological benefits, including as those that are anti-inflammatory, 

immunomodulatory, antidiabetic, antioxidant, and anticholesterolemic [18]. Numerous compounds in the 

oat grain protect the lipid in the grain against oxidation. The phenolic chemicals mentioned above, such as 

the oat-specific polyphenol avenanthramides), phytic acids, sterols, flavonoids, and vitamin E (tocopherols 

and tocotrienols), are among these antioxidant molecules [19]. The capacity of plant antioxidants to snare 

free radicals and protect the plant against oxidation is transferred to people when they ingest oats or any 

other food high in antioxidants [20]. Thus, AS has a positive role in maintaining health of individuals [21]. 

To identify the causes of male infertility and provide the best treatment, comprehensive semen analysis is 

necessary. Numerous levels of motility, morphology, and sperm concentration are among the key factors 

being investigated. The current study's findings corroborated that of [22] study, which found that injection 

of AVA (Avenanthramides) can increase sperm viability, sperm count, and testicular weight. It was 

discovered that administering oats oil to mice's testes could ameliorate the physicochemical pathways and 

the histological changes were brought on by deltamethrin [23]. N-acetylcysteine and Avena sativa were 

added to Tris extender, which played a significant part in improving some PC semen qualities in Holstein 

bulls, according to a study by [24]. These outcomes might be connected to the present study's reported 

lowering of MDA by administration of AVA. research. After using A. sativa extract for a month, plasma 
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MDA decreased, according to [25]. According to a study by [26], A. sativa extracts developed an 

antioxidant effect in vitro. This finding was supported by a study by [27], which found that the ethanolic 

extract of Avena sativa exhibited dose-dependent antioxidant properties in a variety of in vitro tests. 

examination of [28], In the case of fluoride-induced damage of male sexual structure and function, 

aventhramides, which are high in antioxidants, may be preventative and preventive. When mice are exposed 

to deltamethrin, oat can increase sperm density, motility, and morphology while decreasing lipid peroxidase 

[23]. The current study's findings were at odds with the study's findings about the growth in the animal's 

body weight [29], because of the small concentration used in the current Research demonstrated that using 

AVA at doses of 100 or 300 mg/kg per day reduced body weight increase in C57BL/6 albino mice given a 

high-fat diet by 9.6% and 14.8%, respectively. By lowering inflammation and oxidative stress in diet-

induced obesity, AVA may also have an impact on body weight. study, which had shown that utilization of 

AVA at 100 or 300 mg/kg per day lowered body weight gain by 9.6% and 14.8%, including both, in 

C57BL/6 albino mice fed a high-fat diet. AVA may also affect body weight by reducing inflammation and 

oxidative stress in diet-induced obesity. 

 

5. Conclusion 

These findings suggest that oat seed phenolic extract has beneficial effects on enhancing seminal 

characteristics in albino mice. Further research is advised to examine the direct molecular and cellular 

impact of oat extracts on sperm parameters because there is no similar study to evaluate the data obtained 

on the effects of oat extract on enhancing sperm parameters. 
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