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Abstract: 

In order to investigate the effect of sodium benzoate dosage on 

reproductive efficiency in mature male rats , The current study was 

conducted at the college of Science ,AL-Qdisiyah University for the 

period from 15\10\2016 to 15\4\2017. mRNA expression level of E1f1ay, 

Ddx3y, Cyp17al and Cyp19 genes have been evaluated in testes and 

epididymis tissues as well. 

Sixty adult male rats (aged 56 days and weighted 138±8.8 g) have been 

used in the present study .The rats have been divided randomly in to three 

equal groups (20 rats to each group). The first group included the control 

(C) group and was injected with physiological saline solution daily .The 

second group was injected with sodium benzoate at  a concentration of( 

50 mg\kg) .The third group was injected with sodium benzoate at a 

concentration of( 100 mg\kg ). Each group was divided into two sub 

groups , each containing 10 rats, depending on the duration of the dosage 

, 2-3 weeks .  

After 24 hours on the last day of the experiment , Samples from testes 

,epididymis tissues in all groups have been quickly removed, dipped in 

liquid nitrogen for RNA extraction and molecular study.  

The result showed a significant decrease (P>0.05) in sperm concentration 

, sperm ratio, live sperm ratio and normal sperm ratio in the two groups 

(T1,T2)  during the experimental period compared to control group . 



 
 
 

Quantification analysis results of gene expression, performed by real-time 

RT-PCR, revealed that treatment with sodium benzoate caused significant 

decrease of mRNA expression levels of E1f1AY, Ddx3y, Cyp17al and 

Cyp19 genes during the studied period. 

The result of the histological study on the testes showed a significant 

decrease in the composition of the sperm in the two groups (T1,T2) 

where the spermatozoa showed a small number of primary and secondary 

sperm cells as well as a decrease in the number of sperm and leydig cells. 

This decrease increases with increasing concentration and duration 

compared to control group . 

 It can be concluded that treated with 50 , 100 mg/ kg, bw, of sodium 

benzoate  effect in the reproductive efficiency of male rats. As well as its 

negative role in lower the expression level of E1f1AY, Ddx3y, Cyp17al 

and Cyp19 genes, when used at the given dose and for 21 days. 
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Introduction 

One of the great advances in human history was the ability to conserve 

food ,And with the beginning of the twentieth century and the qualitative 

and evolutionary leaps at all levels, One of the areas in which the 

development of technology has been the production and manufacture of 

food, which led to the abundance of food and increase circulation and 

transport not only within the product country ,but exceeded the 

geographical area and across the border, which in turn led to the 

impossibility of preparing and packing and storage and transport of many 

food without the addition of materials maintained by of damage.1 

Many methods were used to conserve food. Initially, food preservation 

techniques started from freezing and drying , and then developed into 

preservatives ,which were subsequently increased food species . As a 

result, the food needed to consume a lot of time instead of moving from 

place to place. To get fresh food, there must be a way to save it until it is 

used. 

In the past, food was produced and consumed locally, but at present it is 

produced in a place and treated elsewhere and then distributed elsewhere. 

This means that the period between production and consumption is longer 

and it becomes necessary to conserve food to prevent damage and prevent 

undesirable changes in taste and color. 2 With the increase in food and 

fast food production, the use of preservatives has become important in 

food technologies.The availability and consumption of healthy food that 

equips the body with its basic needs is necessary for humans , Food and 

its active ingredients have a significant effect on human health and food 

safety is not a new concept in the modern world, It is deeply rooted in the 

history of human civilization ,Food damage has been a common problem 



 
 
 

throughout history, For the activity of organisms or enzymatic activity 

during food preservation. 3About one-third of the population in developed 

countries suffering from food-borne diseases and more than 250 

microbiological, chemical or physical agents responsible for these 

diseases were estimated in 2011.The center for diseases control in 

America estimated about 128,000 people hospitalized for food borne 

diseases and three Thousands die every year. 4The use of chemicals to 

prevent or delay food damage is partly due to the great success of these 

substances in the treatment of diseases in humans, animals and plants. 

Although a large number of chemical compounds are effective food 

preservatives but due to strict food safety laws that have been approved 

by the FDA Minimally scheduled in foreign studies All compounds 

showed antimicrobial effects and the addition of these compounds to 

some food products has no effect and only a few of them are allowed in 

food products. 3,4In our day the food factory forms about 75% of the diet 

of Western societies. 5 Sodium benzoate is one of the industrial additives 

which is widely used in the food industry and is known as a safe 

substance(GRAS),It is widely used as a preservative in various products 

such as pickles, vinegar, jams, juices and other materials such as shampoo 

and medicine.6It is also used to disturb the cycle of urea and prevents 

inflammation .Its use is permitted in oral medications and cosmetics. 7 

Sodium benzoate has an antimicrobial effect such as fungi and some 

bacteria and its use as an ideal preservative in products that are naturally 

acidic, especially food and beverages with PH<4.5. 8 

Although sodium benzoate is classified as a safe preservative, damage 

preservatives industrial was noted to him in the research prior .9 



 
 
 

Some research has shown that small amounts of benzene can be 

composed of benzoic acid with vitamin C and gasoline is a carcinogen 

that breaks down DNA-deficient RNA in the mitochondria, Sodium 

benzoate is also linked to cancer, as mixing it with vitamin C in soft 

drinks leads to the formation of benzene.10Short –term exposure to 

benzoates can cause irritation in the skin, eyes and bronchi, but prolonged 

and continuous contact may cause large skin sensitization. 11  

Materials and Methods  

Experimental animals Sixty five days old adult male Wistar rats 

(average weight : 138+-8.8g), were breed at the animal house of the 

college of Veterinary medicine ,Al - Qadisiyah University. For the period 

between 15/10/2016 and 15/4/2017. 

Experimental protocol  Sixty adult male rats aged 56 days with a mean 

weight of 138±8.8 g were randomly divided into three groups. Each 

group included20 rats .The first group represented the control group and 

was treated with saline physiological solution .The second group 

represented the treatment group T1, which was injected with sodium 

benzoate at a concentration of 50 mg/kg. The third group T2 which was 

injected with sodium benzoate at a concentration of 100 mg/kg. Each 

group was then divided into three equal secondary groups according to 

the duration of the dosage: two weeks and three weeks. Each secondary 

group included10 rats. After the last administration of (sodium benzoate ) 

, the animals were sacrificed after general  anesthesia by combination of  

Xylazine and Ketamine (10mg and 90mg/kg , i.p. respectively).After 

scarification testes tissue will be removed for histological  examination. 

 

 



 
 
 

Study of semen parameters: 

 

Semen Analysis: The total number of spermatozoa was counted using the 

new improved Neuber’s counting chamber (haemocytometer), expressed 

as number of sperm cells in millions/ml. The fluid from the caudal 

epididymis was diluted with Tris buffer solution to 0.5 ml, in order to 

determine sperm motility, which was expressed in percentage (%). 

Abnormal features of sperm morphology were observed and categorized 

as tail defects, neck and middle piece defects, and head defects; and the 

findings were expressed as percentage (%) of morphologically abnormal 

sperm. 12,13,14,15,16 

Molecular analysis: 

RNA isolation from rat pancreatic tissues: 

RNA was isolated from rat testes and epididymis  according to the 

protocol described by the TRIzol® reagent manufacturer with some 

modification. 17 

Statistical analysis 

         All statistical analysis were carried out using the GraphPad Prism 

(SAS Institute, Inc., USA).  

 

Result 

Semen analysis: 

The sperm concentration of all the groups show in (Table 1). There was 

decreased sperm motility in all the treatment groups, with Group T2 

given 100 mg/kg MSG having the least % motility. This same group had 

the highest number of dead sperm cells, as revealed by the lowest Life 

Death ratio .All the treatment groups however had increased in cell death 

compared to the Control, but not as much as Group T2 animals treated 

with 100 mg/kg MSG.  



 
 
 

 

Table (1) Shows the effect of treatment with sodium levels on sperm 

parameters in   male white rats 

 

 

 

• The results represent the mean ± standard error 

• The different small letters indicate significant differences (P <0.05) 

between the periods for each group 

• The large different characters indicate significant differences (P <0.05) 

among the three groups for each period 

• C : control group 

• T1: Treatment group with 50 mg / kg body weight in sodium benzoate 

• T2: Treatment group with 100 mg / kg body weight in sodium benzoate 

  

Molecular analysis: 

The concentrations and purity of total RNA 

Total RNA concentrations (ng/μl) and purity were estimated using Nanodrop 

spectrophotometer in absorbance readings (260/280 nm). All tissue samples 

that used in the present study gave high concentrations of total RNA and 

appeared quantitatively enough to proceed in quantitative reverse 

Groups 

 

 

             

parameters 

C   control Treatment (T1)      

(50 mg/kg) 

Treatment 

(T2) 

 (100 mg/kg) 

2week 3week 2week 3week 2week 3week 

Count*(106 /ml) 

 

56.60 

±0.45 

        A a         

58.60 ± 

0.43 

  A a 

48.8± 0.8 

  B a 

44.60± 

1.28 

C b 

42.40±      

1.45 

C a 

36.60 ± 

0.45 

D b 

Motility 85.6±     

0.2 

       A a 

85.8± 0.1 

    A a 

76.6± 0.6 

B a 

65.6 ±  

0.2 

C b 

57.9 ± 

2.06 

C a 

47.6 ±  

2.14 

D b 

Viability    85.4     

±0.4 

 A a 

86.5 ±0.2 

A a 

74   ±1.3 

B a 

66.8          

± 2.5 

C b 

60      

±2.3 

C a 

51.8            

± 0.74 

D b 

Morphology 76±         

0.3 

 A a 

75.1± 0.2 

A b 

66.8± 0.8 

B a 

56±       

0.3 

C b 

53.8± 

1.21 

C a 

43.6 ± 

1.3 

D b 



 
 
 

transcriptase real-time PCR as shown in tables (1).treated male rats recorded 

significant lower concentrations of RNA throughout the experiment as show 

in figure (1).The present results have been shown that the ratio between 

optical density at 260 nm and 280 nm was within normal range (more than 

1.8 and less than 2.1). The purity of total RNA samples (also assessed using 

agarose gel electrophoresis) of tissues that obtained from experimental adult 

male rats recorded different band thickness. 

Quantitative Reverse Transcriptase Real-Time PCR: 

Data analysis of SYBR® green based reverse transcriptase real-time PCR 

assay were divided into primer efficiency estimation and relative 

quantification of (E1f1ay, Ddx3y, Cyp17a1, Cyp19a1) genes expression 

levels normalized by housekeeping gene expression (GapdH). 

Primer efficiency estimation: 

The data result, threshold cycle numbers (Ct) were calculated from 

amplification plot of real-time PCR detection system, during exponential 

phase of fluorescent signals of SYBR® green primer of different genes 

that react with complementary DNA (cDNA) of rat pancreas mRNA, 

where, the amount of PCR product (DNA copy numbers) in master mix 

reaction is approximately doubles in each PCR cycle. First prepared 

series dilution of testes cDNA of control group, this concentrations was 

used with the primer of different genes (E1f1ay, Ddx3y, Cyp17a1, 

Cyp19a1and GapdH) separately to formation the amplification plot of 

each gene and then from this amplification plot threshold cycle (Ct) was 

used to calculate a linear regression based on the data points, and 

inferring the efficiency of each primer from the slope of the line. (Fig. 2) 

4.5.2.2. Relative quantification of target genes expression: 

To calculate the relative expression of target genes in pancreas, the 2^-

ΔΔCt 



 
 
 

livak and Schmittgen method has been used by normalize gene 

expression of target gene with expression of housekeeping gene (GapdH) 

as reference gene. The gene expression in control was expressed as 

(calibrator) or control in both target genes and reference gene (GapdH), at 

first, the threshold cycle number of target gene normalized to that of 

reference gene in all treatment groups and calibrator. Second, the ΔCt of 

treatment groups normalized to the ΔCt of calibrator, and finally the 

expression ratio (fold change) was calculated. 

Relative quantification of E1f1ay gene expression: 

Reverse transcriptase real-time PCR results shown in figure (2a) revealed 

that E1f1ay mRNA expression level was decreased in T2-3W compared 

to the control group. 

Relative quantification of Ddx3y gene expression: 

Results clarify in figure (2a), showed that Ddx3y gene mRNA expression 

level was significantly decreased in testes tissue in the T2-3W group 

compared to the control group while the decrease in half was in the 

groups T1-2W and T1-3W (2.673 and 2.736) respectively In comparison 

to the control group, but there is no significant difference between them. 

The T2-2W group has a moral decline of less than half as it reached 

(1.898) compared to control group (2a). 

Relative quantification of Cyp17a1 gene expression : 

Results of Cyp17a1 gene expression levels quantification, clarified in 

figure(2a), showed that Cyp17a1 gene expression levels was decreased 

significantly (P<0.05) in testicular tissue obtained from T1 and T2 groups 

compared to control group. 

Relative quantification of Cyp19a1 gene expression : 

Results of Cyp19a1 gene expression levels quantification, illustrated in 

figure (2a) revealed that Cyp19a1 gene expression levels was decreased 



 
 
 

significantly (P<0.05) in testecular tissue obtained from T1 and T2 

groups compared with control. 

 

 

 

 

Figure (2-a) Genetic variation of E1f1ay, Ddx3y, Cyp17a1 and Cyp19a1 

in testicular tissue 

T1-2W: rats drenched with sodium benzoate at a concentration of 50 mg / 

kg for two weeks 

T1-3W: rats drenched with sodium benzoate at a concentration of 50 mg / 

kg for three weeks 

T2-2W: rats drenched with sodium benzoate at a concentration of 100 mg 

/ kg for two weeks 

T2-3W: rats drenched with sodium benzoate at a concentration of 100 mg 

/ kg for three weeks 

 



 
 
 

 

Figure show effect of sodium benzoate on E1f1ay gene expression (fold 

change) in the testes showing the difference in the Ct value between the 

control group and the other groups 

Red Line (2W-T1): animals drenched with benzoate at a concentration of 

50 mg / kg for two weeks 

Blue line (T1-3): animals drenched with benzoate at a concentration of 50 

mg / kg for three weeks 

Green Line (T2-2): animals drenched with benzoate at a concentration of 

100 mg / kg for two weeks 

Pink line (T2-3): animals drenched with benzoate at a concentration of 

100 mg / kg for three weeks 

Yellow Line (C): Control Group 



 
 
 

 

Figure show  effect of sodium benzoate on Ddx3y gene expression (fold 

change) in the testes showing the difference in the number of the ct value 

between the control group and the other groups 

Red line (2-T1) :animals drenched with benzoate at a concentration of 50 

mg / kg for two weeks 

Blue line (T1-3): animals drenched with benzoate at a concentration of 50 

mg / kg for three weeks 

Blue line (T2-2): animals drenched with benzoate at a concentration of 

100 mg / kg for a week 

Pink line (T2-3): animals drenched with benzoate at a concentration of 

100 mg / kg for three weeks 

Yellow Line (C): Control Group 



 
 
 

  

 

 

 

 

 

 

 

 

 

 Figure show effect of sodium benzoate on Cyp19a1 gene expression 

(fold change) in the testes showing the difference in the number of the ct 

value between the control group and the other groups 

 

 Red line (2-T1): animals drenched with benzoate with benzoate at a 

concentration of 50 mg / kg for two weeks 

Blue line (T1-3): animals drenched with benzoate with benzoate at a 

concentration of 50 mg / kg for three weeks 

Green Line (T2-2): animals drenched with benzoate with benzoate at a 

concentration of 100 mg / kg for two weeks 

Pink line (T2-3): animals drenched with benzoate with benzoate at a 

concentration of 100 mg / kg for three weeks 

Yellow Line (C): Control Group 

 

 



 
 
 

 

Figure show effect of sodium benzoate on Cyp17a1 gene expression (fold 

change) in the testes showing the difference in the number of the ct value 

between the control group and the other groups 

 Red line (2-T1): animals drenched with benzoate at a concentration of 50 

mg / kg for two weeks 

Blue line (T1-3): animals drenched with benzoate with benzoate at a 

concentration of 50 mg / kg for three weeks 

Green Line (T2-2): animals drenched with benzoate at a concentration of 

100 mg / kg for two weeks 

Pink line (T2-3): animals drenched with benzoate at a concentration of 

100 mg / kg for three weeks 

Yellow Line (C): Control Group 

 

 

 

 

 



 
 
 

 

 

Figure show effect of sodium benzoate on GAPDH gene expression (fold 

change)  in the testes showing the difference in the number of the ct value 

between the control group and the other groups 

 Red line (2-T1): animals drenched with benzoate at a concentration of 50 

mg / kg for two weeks 

Blue line (T1-3): animals drenched with benzoate at a concentration of 50 

mg / kg for three weeks 

Green Line (T2-2): animals drenched with benzoate at a concentration of 

100 mg / kg for two weeks 

Pink line (T2-3): animals drenched with benzoate at a concentration of 

100 mg / kg for three weeks 

Yellow Line (C): Control Group 

 

 

 

 



 
 
 

2-B relative quantity of E1f1ay gene expression, Ddx3y, in epidermal 

tissues 

The results of the qPCR interaction showed a significant decrease of P> 

0.05 in the gene expression level of Ddx3y gene in the adult male rat 

tissue. This decrease was gradually increased by increasing the 

concentration and age to reach the lowest level in the T2-3W group where 

the expression levels of Ddx3y (2.134, 1.776, (T1-2W, T1-3W, T2-2W, 

T2-3W) respectively compared to the control group (Fig. 2b).As for the 

levels of E1f1ay gene expression in epidermal tissue, the results of qPCR 

showed a significant decrease of P> 0.05 in the T1-2W group with a level 

of (2.873). This decrease continues gradually in totals T1-3W, T2-2W, 

T2-3W, Levels of gene expression (2.055, 1.444, and 1.125), 

respectively, compared to control group (Fig. 2b) 

 

 

 

Figure (2-b) Genetic variation of E1f1ay and Ddx3y in epidermal tissues 

T1-2W: rats drenched with sodium benzoate at a concentration of 50 mg / 

kg for two weeks 

T1-3W: rats drenched with sodium benzoate at a concentration of 50 mg / 

kg for three weeks 

T2-2W: rats drenched with sodium benzoate at a concentration of 100 mg 

/ kg for two weeks 



 
 
 

T2-3W: rats drenched with sodium benzoate at a concentration of 100 mg 

/ kg for three weeks 

 

 

Figure show effect of sodium benzoate on E1f1ay gene expression (fold 

change)  in the epididymis showing the difference in the number of the ct 

value between the control group and the other groups 

 Red line (2-T1): animals drenched with benzoate at a concentration of 50 

mg / kg for two weeks 

Blue line (T1-3): animals drenched with benzoate at a concentration of 50 

mg / kg for three weeks 

Green Line (T2-2): animals drenched with benzoate at a concentration of 

100 mg / kg for two weeks 

Pink line (T2-3): animals drenched with benzoate at a concentration of 

100 mg / kg for three weeks 

Yellow Line (C): Control Group 



 
 
 

 

Figure show effect of sodium benzoate on Ddx3y gene expression (fold 

change) in the epididymis showing the difference in the Ct value between 

the control group and the other groups 

 Red line (2-T1): animals drenched with benzoate at a concentration of 50 

mg / kg for two weeks 

T1-3: animals drenched with benzoate at a concentration of 50 mg / kg 

for three weeks 

Green Line (T2-2): animals drenched with benzoate at a concentration of 

100 mg / kg for two weeks 

Pink line (T2-3): animals drenched with benzoate at a concentration of 

100 mg / kg for three weeks 

Yellow Line (C): Control Group 

 

 



 
 
 

 

Figure show effect of sodium benzoate on GAPDH gene in the 

epididymis showing the difference in the number of the ct value between 

the control group and the other groups 

 Red line (2-T1): animals drenched with benzoate at a concentration of 50 

mg / kg for two weeks 

Blue line (T1-3): animals drenched with benzoate at a concentration of 50 

mg / kg for three weeks 

Green Line (T2-2): animals drenched with benzoate at a concentration of 

100 mg / kg for two weeks 

Pink line (T2-3): animals drenched with benzoate at a concentration of 

100 mg / kg for three weeks 

Yellow Line (C): Control Group 

 

 

 

 

 



 
 
 

 Discussion 

Effect of Sodium on testicular changes in some parameters of the 

sperm 

Sperm count is one of the most sensitive tests for spermatogenesis, since 

it gives the cumulative result of all stages in sperm production, and it is 

highly correlated with fertility. Our results show that sodium benzoate is 

cytotoxic to the sperm since it decreases the sperm count significantly in 

the experiment period . The duration of spermatogenic cycle in rats is 52 

to 60 days and our findings point out that the germ cells affected are 

approximately the spermatids, spermatocytes, and spermatogonia. The 

count was reduced even at the end of the 30 days. This in all probability 

signifies its effect on the stem cells. The decline in sperm count was 

highest at the T2 group, which possibly indicates that the spermatogonia 

are more vulnerable to the toxic effects of sodium benzoate. It is also 

possible that the Sertoli cells might have been affected and the other 

possibility might be due its effect on the epididymal function. 

Exposure to preservatives, such as paraffin, benzoic acid (a preservative 

of food derived from benzoic acid), adversely affects the function of the 

male reproductive system and affects the secretion of adipose hormone 18. 

And its maturity requires a combination of hormones together, such as 

prolactin hormones and growth hormone, as well as hormones that 

secrete from the frontal lobe of the pituitary gland, LH, FSH19 . This is 

explained by the moral decline in the concentration of sperm in both The 

two groups during the duration of the dosage 

 

 



 
 
 

Effect of Sodium on Relative Quantities of Gene Expression in 

Testicular and The epididymis Tissue 

The results of the study showed a significant decrease in the levels of 

Cyp19a1, Cyp17a1, E1f1ay, Ddx3y in the tissues of the testes during the 

studied period may be due to the effect of sodium benzoate on the 

hormone lipid , lutein hormone and their effect on the formation of 

steroids as studies have shown that the treatment of male rats with 

concentrations  Different sodium benzoate leads to decreased production 

of testicular lipid hormone and lutein. 20 

The decrease in the production of lutein hormone contributes to the 

reduction of building lipid hormone testosterone by inhibiting the genetic 

expression of the protein StAR, which is one of the most important 

proteins that are responsible for the transfer of cholesterol to the internal 

membrane in the mitochondria, which uses enzymes that contribute to the 

formation of steroids .19 The decrease in lutein secretion also inhibits the 

enzymes that contribute to the formation of steroids .21 

The stimulation of the hypothalamic-adrenal axis (the primary epithelial 

system activated in the lobes) by the effect of stress strains leads to 

inhibition of the hypothalamic-pituitary-hypothalamic axis by inhibiting 

the secretion of Gonadotropin releasing hormone (GnRH) .22where male 

reproductive functions start hormonal control from the hypothalamus 

region where GnRH is released. When this protein reaches the frontal 

lobe of the pituitary gland, it stimulates the secretion of two hormones, 

LH and follicle stimulating hormone (FSH) These hormones, in addition 

to other hormones, have to be present the emergence of spermatozoa 

process .23 

Song and his group (2002) confirmed that the LH is essential in the 

synthesis of the lipid hormone produced in Leydig cells. The follicle 



 
 
 

stimulating hormone (FSH) stimulates sertoli cells, a key component of 

the spermatozoa and the estrogens, and play an important role in the 

conservation of sperm as well as the process of its formation .24 

Cyp17a1 is an intermediate substance in cortisol and sexual steroids 

.25Some studies have suggested that sodium benzoate can cause chemical 

stress, which can cause an increase in the levels of glycated 

corticosteroids such as cortisol .26 

The results of the study indicate that increased cortisol levels lead to a 

decrease in the secretion of LH and GnRH hormones, as well as a 

reduction in the toxic function of the test. The increase in cortisol and the 

reduction of testicular fat are stress indicators.27 

The results showed a significant decrease in the genetic expression of the 

gene Cyp19a1. This gene is expressed initially in the brain ,where the 

expression is in the area of the hypothalamus and is higher before birth 

and less mature, the lack of building estradiol (which turns into steroids 

by the enzyme Aromatase Which encodes this gene) leads to hormonal 

changes and leads to a lack of aromatase, which has been directly linked 

to changes in the genetic behavior of animals and humans . 

The construction of estradiol is a key to nerve growth, gonads and sexual 

behavior .28 

And found that estradiol and adipose lipid hormone regulated mRNA 

aromatase in the hypothalamus as well as enzymatic activity .29.The 

results showed a significant decrease in the expression of genes (E1f1ay, 

Ddx3y) in the testes and bacterium. This can be attributed to the effect of 

sodium benzoate on the chromosome and DNA. In a study conducted by 

Ishidate and his group (1984)30, sodium benzoate was found to cause 

chromosomal anomalies in the hamster's fibroblasts In another study, 

sodium benzoate was found to inhibit DNA synthesis at 100 mg 



 
 
 

concentration .There was also a decrease in mitochondrial and 

chromosome breakdown when treated with sodium biodegradation and 

increased by increasing concentration and duration .31 

Since these genes are found in a region known as male specific 

chromosome (msky), the Y chromosome is a repository of genes 

necessary to determine male sexual characteristics and sperm 

composition . These genes are due to the factors responsible for 

undernutrition (AZF). The lack of expression of the E1f1ay gene 

contributes to Azoospermia .32 The decreased function of the Ddx3y gene 

leads to infertility .33 Which explains the occurrence of abnormalities in 

the sperm and their number due to the effect of benzoate on the 

chromosome in addition to the effects on hormones. This explains the 

moral decline in the level Wyatt expression of the genes studied and 

increased this decline increased focus and duration. 
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