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A B S T R A C T: 
      The present study was done to assist the effect of obesity and diabetes on semen quality and fertility of adult males in 

Erbil city. For this purpose, one hundred twenty adult males were used in this study. The subjects were divided into four groups. 

The control group included 30 healthy males, the obese group included 30 males with BMI ≥ 30. The diabetes group included 30 

males with diabetes mellitus type 2 (T2 DM)and obese and the diabetes group included 30 males with both BMI ≥ 30 and T2 DM. 

Semen analysis and sex hormones were determined to evaluate semen quality and fertility. The incidence of abnormal viscosity in 

patient groups is significantly higher than that of the control group. Semen volume, sperm concentration, normal morphology, 

total motility, and grade activity in the control group is significantly higher than that of the other 3 groups. Lower sex hormones 

LH, FSH, and testosterone were recorded in a group of obese with diabetes group.  A lower concentration of the serum 

malondialdehyde (MDA) is recorded in the control group. Despite the decreasing of the semen volume, sperm concentration, 

normal morphology, and motility in the patient's groups, all these values are not threshold and within the normal ranges which 

were recommended by World Health Organization (WHO). In our results concluded that obesity and diabetes have a minor effect 

and not detrimental to the fertility of males. 
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1.INTRODUCTION: 

  

Infertility remains a global public health 

problem and a major clinical issue concern which 

affects 15% of reproductive-age couples 

(Mascarenhas et al., 2012, Jiang et al., 2015).  

Low quality of semen is well known as a large 

disorder causing male infertility (Radwan et al., 

2016, Levine et al., 2017).  

An estimated 70 million people are Worldwide, 

couples suffer subfertility or infertility, and 

around 40% of the reasons for the cases are a male 

(L gar  et al., 2014, Salas-Huetos et al., 2017). 

A rigorous and comprehensive meta-analysis 

recent of studies carried out between 1973 and 

2011, that was reported a decrease of the sperm 

counts by more than 50%. The same goes for 

several other studies that have also recorded a 

continuous decline in semen quality (Li et al., 

2016, Sengupta et al., 2017).  

 

 

 

Now the epidemic of obesity is spreading 

across the world and according to the latest World 

Health Organization estimates that 650 million 

people worldwide were obese and more than 1.9 

billion were overweight in 2016  (Moussa et al., 

2016). Obesity has been related to an increased 

risk for many medical conditions include 

cardiovascular disorders, osteoarthritis, diabetes, 

liver, kidney disease, depression, and infertility 

(Bieniek et al., 2016, Dubeux et al., 2016).  

Recent studies have looked at the relationships 

between abnormal BMI and semen quality but 

contradictory findings remain (Sermondade et al., 

2013, Eisenberg et al., 2014, Tsao et al., 2015). 

Chavarro et al. (2010)  for example, proposed that 

the  BMI of approximately 35 kg/m
2
 was 

associated with lower ejaculate volume and sperm 

count among 483 men attending the clinic for 

infertility. Wang et al. (2017a) also observed an 

increase in  BMI appeared to be linked to sperm 

count among 2384 subfertile men in northern 

China. In contrast, 31 studies have a pooled meta-
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analysis, proved there were no significant 

associations between the BMI  and volume of 

semen, and sperm concentration (MacDonald et 

al., 2010). 

Diabetes mellitus (DM), a chronic non-

communicable illness, was deemed one of the 

most important health risks, impacting 9% (422 

million) of the world's population as of 2014. 

Diabetes mellitus is considered to cause multiple 

medical complications; impotence-based male 

infertility, retrograde ejaculation, and 

hypogonadism are not commonly accepted as one 

of these. In recent years, definitive findings from 

multiple research have disputed the views that 

DM has adverse effects on the male reproductive 

system (Omolaoye and Du Plessis, 2018).  

Of the 21 research studies in a total of 1218 

cases and  1171 controls, the results indicated that 

semen volume, sperm concentration, total sperm 

motility, progressive sperm motility, and normal 

sperm morphology were significantly lower in 

DM patients than in nondiabetic controls (Zhu et 

al., 2017). Reportedly, DM affects male 

reproductive function through various pathways 

and mechanisms. Several studies have studied and 

identified the adverse effects of reactive oxygen 

species and the subsequent production of 

oxidative stress that occurs due to DM (Omolaoye 

and Du Plessis, 2018). 

Due to no data about the effect of obesity and 

diabetes on male fertility in Erbil city. The present 

study was done and aimed to evaluate the 

influence of obesity and diabetes type 2 on semen 

quality and fertility of adult males by performing 

of semen analysis, and measurement of sex 

hormones and oxidative stress in the serum of 

patients groups.  

2.MATERIALS AND METHODS  

2.1Subjects   

      The study included 120 male persons 

and divided into four groups:  

1- Control group:   Included 30 healthy 

males. 

2- Obese group: included 30 males with 

BMI  ≥ 30. 

3- Diabetes group: included 30 males with 

T2 DM. 

4- Obese and diabetes group. Included 30 

males with both BMI≥30 and T2 DM. 

 The study was carried out between 

April 2019 and February 2020 in the 

college of Science, Biology department, 

Salahaddin University-Erbil. The samples 

were taken and collected in Leila Qasim 

Diabetes hospital. Before starting the 

evaluation of semen analysis, other 

information was taken from the male 

persons. This information was recorded in 

a prepared data form. The ages of all 

individuals in all groups ranged between 

35-45 years. The mean ages of the control 

group were (37.26 ± 4.56); obese group 

(40.34 ± 3.56), diabetes group (42.75 ± 

3.87), and obese and diabetic group (43.24 

± 2.45) with no significant differences 

between them. 

 

 

2.2 Semen  and serum collection  

       Semen samples were collected after 3 days 

of abstinence via masturbation and sexual 

container, in wide mouth disposable plastic 

containers. The semen samples were incubated at 

37 ºC for 30 minutes to liquefy (Pal et al., 2006).  

In the liquefied semen samples, the following 

routine parameters were evaluated according to 

the methods described in the WHO (WHO, 2009, 

2010). The parameters were including; the 

volume, pH, viscosity, and, appearance of the 

semen, sperm (count, motility, and morphology). 

Also, the blood samples were obtained from the 

individuals and centrifuged at 3000 (rpm) for 15 

minutes to obtain the serum. The serum was 

stored in -20 ºC for further examinations, such as 

determination of sex hormones and 

malondialdehyde. 

2.3 Semen analysis 

Upon liquefaction, the sample's viscosity can 

be measured by aspirating gently in a wide-boring 

plastic disposable pipette (about 1.5 mm in 

diameter), enabling the semen to drop by gravity 

and to follow the length of every thread. The 

standard sample leaves a small discrete decrease 

in the pipette. Where viscosity is anomalous, a 

thread greater than 2 cm long can shape the drop. 

A typical sample of liquefied semen has a 

homogeneous, grey-opalescent look.  If the sperm 

concentration is very small, it can appear less 

opaque; color alternatively, red-brown can be 

different when red blood cells are present 
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(haemospermia), Or yellow in jaundice, or taking 

other vitamins or medications. The volume of the 

ejaculate was measured with a graduated cylinder 

tube (WHO, 2010). The semen sample pH was 

estimated using a 6.1-10 pH paper range. 

Whatever form of pH paper is used for this 

analysis, its accuracy should be tested before 

being used in routine semen analysis according to 

established requirements (Comhaire and 

Vermeulen, 1995).  

The sperm concentration was estimated by 

multiply the mean of sperm number in ten fields 

with 10
6
. Total sperm count = Sperm 

concentration × volume. Sperm motility was 

assessed by examining a drop of ejaculate, 

covered with a cover glass, under a microscope 

400x equipped with heat plate 37 
o
C. A minimum 

of around 200 spermatozoa should be counted; 

both motile and immotile sperms are counted in at 

least 5 separate fields (WHO, 2009). Motility % = 

number of motile spermatozoa/total number of 

spermatozoa (motile and immotile) ×100. 

Progressive motility was measured by counting 

the spermatozoa with straight-line forward 

movement only in percent of motile spermatozoa.     

In each sample, sperm motility is graded to 0, 1, 2, 

3, or 4, depending on whether it shows: 

0 = no movement 

1 = movement but not forward progression 

2 = movement with slow forward progression  

3 = movement in an almost straight line with 

good speed 

4 = movement in a straight line with high 

speed.  (Seaman et al., 1994). The sperm motility 

index was calculated by multiplying the grading 

activity with the percentage of motility (Makler et 

al., 1979). 

   The normal morphology of spermatozoa was 

determined by using the hematoxylin and eosin 

staining procedure (Jequier and Crich, 1986).  

2.4 Sex hormones 

Serum FSH, LH, and Testosterone hormones 

were measured by using (Cobas e 411 

Roche/Hitachi) in the advanced laboratory of 

Malaekat Al-Rahma in Erbil city.  

2.5 Malondialdehyde 

The Serum MDA level was determined by a 

modified procedure described by (Guidet and 

Shah, 1989). In short; apply the following to 150 

μl of serum: 1 ml of trichloroacetic acid 17.5%, 1 

ml of    0.6% thiobarbituric acid, combined well 

with vortex, incubated for 15 minutes in a boiling 

water bath, and then allowed to cool.  Then add 1 

ml of 70% trichloroacetic acid TCA, then let the 

mixture stand at room temperature for 20 minutes, 

centrifuged for 15 minutes at 2000 rotation per 

minute, and remove the supernatant for 

spectrophotometric scanning (Muslih et al., 2002). 

 

The conc. of  MDA = absorbance at 532 nm × 

D/L × E˳ 

L: light bath (1 cm) 

E˳: extinction coefficient 1.56×105 M-1.Cm
-1

 

D: dilution factor = 1 ml volume. used  in 

Ref./0.15=6.7 

2.6 Statistical analysis 

       Data were observed as means ± standard 

errors of means. Fishers' Chi-square test is used to 

compare the semen viscosity and appearance 

between control, obese, and diabetes groups. 

Analysis of variance (ANOVA) and Duncan post-

hoc test was used for the comparison of semen 

volume, sperm (concentration, motility, and 

morphology), sex hormones, and malondialdehyde 

between different groups. The level of statistical 

significance established was 0.05. The data were 

analyzed using the Statistical Package for Social 

Science (SPSS), version 17. 

3.RESULTS 

3.1Semen analysis 

The results presented in Table 1 illustrate the 

comparison of the semen viscosity and appearance 

between control, obese, and diabetes groups. A 

significant difference p≤0.05 of semen viscosity 

has appeared between the groups. Males with both 

obesity and diabetes have a high incidence of the 

abnormal semen viscosity 33.33% compared with 

the other groups, while the control group has 

lower abnormal viscosity 3.33%.  No significant 

differences in semen appearance were observed 

between control and other patients group. The 

volume of the semen in the control group (4.22 ± 

0.14ml) is significantly p≤0.05 higher than that of 

the obese (3.19 ± 0.42 ml), diabetes (2.70 ± 0.45 

ml), and males with obesity and diabetes (2.34 

0.26 ± ml), Table 2. 

As shown in Table 3, a significantly higher 

concentration of the sperm and total sperm count 

was observed in the control group (88.86×10
6
/ml 

and 374.98×10
6
/ejaculate respectively), while 

lower sperm concentration count and total sperm 

count is recorded in the males with both obesity 

and diabetes (46.85×10
6
/ml and 109.63 
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×10
6
/ejaculate respectively). Regards the sperm 

morphology, significantly lower concentration of 

the normal morphology was found in diabetes 

(50.45± 3.22%)  and males with both obesity and 

diabetes (45.67 ± 3.77%)  as compared with 

control (70.67 ± 2.87%)  and  

males with obesity only (68.32± 4.32%), 

Table 4.  

The results presented in Table 5, compare the 

motility between the groups and which are 

considered the most important factors in semen 

analysis and fertility of males. The results found 

significant differences (p≤0.001) in the total 

sperm count, sperm grade activity, and sperm 

motility index between the groups. Significantly 

higher total sperm count, sperm grade, and sperm 

motility index was observed in the control group 

(56.34 ± 1.45%,  3.90 ± 0.14, and 219.72 ± 10.42) 

was compared with a lower value in the obese 

(48.43 ± 2.52 %, 3.34 ± 0.05 and 161.75  ± 12.67 

), diabetes (40.22 ± 1.7676%, 2.50 ± 0.07, and 

100.55 ± 8.55), and males with both obesity and 

diabetes (38.21 ± 2.33%, 2.22 ± 0.09, and 84.82 ± 

9.26).  

3.2Sex hormones 

As shown in Table 6, the concentration of the 

serum sex hormones LH and  FSH, are 

significantly (p≤0.05) higher in control (6.56 ±  

0.27µIU/ml and 7.26  ± µIU/ml) and diabetes 

groups (5.65 µIU/ml and 6.78 µIU/ml) as 

compared with obese (4.21 µIU/ml and 5.34 

µIU/ml) and males with both obesity and diabetes 

(3.36 ± 0.24µIU/ml and 4.35 ± 0.37µIU/ml). 

While the concentration of the testosterone is 

significantly higher (p≤0.001) in control (6.77 ± 

0.43 ng/ml) as compared with the other 3 groups 

(4.21± 0.08 ng/ml in obese, 4.00 ± 0.64  in 

diabetes and 2.65 ± 0.09  ng/ml in males with both 

obesity and diabetes). 

3.3Malondialdehyde 
Significantly higher concentration (p≤0.001)  

of the serum MDA is recorded in males with both 

obesity and diabetes (6.45 ± 0.88 µmol/L), while 

the lower concentration of it is found in the 

control group (2.14 ± 0.05µmol/L), Table 7. 

 

Table 1. Viscosity and appearance of semen of control, obese and diabetic men. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appearance  Viscosity Groups 

 Abnormal 

appearance  

 

Normal 

appearance 

Abnormal 

high 

viscosity 

Normal 

viscosity 

     

2 (6.66%) 28 (93.33%) 1 (3.33%) 29 (96.66%) Control    

 

2 (6.66%) 28 (93.33%) 7 (23.33%) 

 

23 (76.66%) Obese  

 

2 (6.66%) 28 (93.33%) 7 (23.33%) 

 

23 (76.66%) Diabetes  

3 (10%) 27 (90.00%) 10(33.33%) 

 

20 (66.66%) Obese and Diabetes  

 

3.27 6.46 Calculated x
2
 

3.34 4.32 Tabulated x
2
 

0.87 0.05 p-value 
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              Table 2. The pH and volume of semen (Mean ± SEM) of control, obese and diabetic men. 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                   

 

                  P- value ≤ 0.05 considered significant 

                  Post Hoc Duncan-test, no differences between groups with the same letter               

                    SEM = standard error of the mean 

 

Table 3. Sperm concentration and total sperm count (Mean ± SEM) of control, obese, and diabetes men. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

          P- value ≤ 0.05 considered significant 

          Post Hoc Duncan-test, no differences between groups with the same letter               

      SEM = standard error of the mean 

 

 

 

 

 

 

Semen volume  (ml) 

 

pH Groups 

 

4.22 ± 0.14 
a
 7.64 ± 0.13

 a
 

Control 

 

3.19 ± 0.42
 b

 

 

7.82 ± 0.34
 a

 
Obese 

 

2.70 ± 0.45
 b

 

 

7.72 ± 0.21
 a

 
Diabetes 

2.34 ± 0.26
 b

 

 

7.78 ± 0.12
 a

 
Obese and Diabetes 

 

0.05 0.20 p-value 

Total sperm count 

(×10
6
/ejaculate) 

 

Sperm concentration 

(×10
6
/ml) 

Groups 

374.98 ± 20.35 
a
 88.86 ± 5.89 

a
 

Control    

 

180.74 ± 12.26
 b

 

 

56.66 ± 3.76
 b

 

 

Obese  

 

139.23 ± 10.87
 c

 

 

51.57 ± 5.46
 b

 

 

Diabetes  

109.63 ± 10.34
 d

 

 

46.85 ± 8.77
 b

 

 

Obese and Diabetes  

 

0.001 0.001 p-value  
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Table 4. Sperm morphology (Mean ± SEM) of control, obese, and diabetes men. 

    

        

 

 

 

 

 

 

 

 

 

 

             

             

 

 

             

 

 

 

 

 

             P- value ≤ 0.05 considered significant 

            Post Hoc Duncan-test, no differences between groups with the same letter               

         SEM = standard error of the mean 

 

Table 5. Sperm motility (Mean ± SEM)  of control, obese, and diabetes men. 

         

 

          

          

           

 

 

 

 

 

 

 

 

 

 

 

 

 

         P- value ≤ 0.05 considered significant 

         Post Hoc Duncan-test, no differences between groups with the same letter               

     SEM = standard error of the mean 

 

Abnormal morphology 

(%) 

 

 

Normal morphology 

(%) 

 

Groups 

29.33 ± 1.54 
a
 70.67 ± 2.87 

a
 

Control    

 

31.68 ± 2.54
 a

 

 

68.32 ± 4.34
 a

 

 

Obese  

 

49.55 ± 2.64
 b

 

 

50.45 ± 3.22
  b

 

 

Diabetes  

54.33 ± 2.54
 b

 

 

45.67 ± 3.77
   b

 

 

Obese and Diabetes  

 

0.05 0.05 p-value  

 

Sperm motility 

index 

 

Grade activity 

 

Total sperm motility 

(%) 

Groups 

219.72 ± 10.42 
a
 3.90 ± 0.14 

a
 56.34 ± 1.45 

a
 

Control    

 

161.75 ± 12.67 
b

 

 

3.34 ± 0.05
 b

 

 

48.43 ± 2.52
 b

 

 

Obese  

 

100.55 ± 8.55 
c
 

 

2.50 ± 0.07
 c

 

 

40.22 ± 1.76
  c

 

 

Diabetes  

84.82 ± 9.26 
c
 

 

2.22 ± 0.09
 c

 

 

38.21 ± 2.33
   c 

 

Obese and 

Diabetes 

 

0.001 0.001 0.001 p-value  

 

Sperm motility 

index 

 

Grade activity 

 

Total sperm motility 

(%) 

Groups 

219.72 ± 10.42 
a
 3.90 ± 0.14 

a
 56.34 ± 1.45 

a
 

Control    

 

161.75 ± 12.67 
b

 

 

3.34 ± 0.05
 b

 

 

48.43 ± 2.52
 b

 

 

Obese  

 

100.55 ± 8.55 
c
 

 

2.50 ± 0.07
 c

 

 

40.22 ± 1.76
  c

 

 

Diabetes  

84.82 ± 9.26 
c
 

 

2.22 ± 0.09
 c

 

 

38.21 ± 2.33
   c 

 

Obese and 

Diabetes 

 

0.001 0.001 0.001 p-value  

 

Sperm motility 

index 

 

Grade activity 

 

Total sperm motility 

(%) 

Groups 

219.72 ± 10.42 
a
 3.90 ± 0.14 

a
 56.34 ± 1.45 

a
 

Control    

 

161.75 ± 12.67 
b

 

 

3.34 ± 0.05
 b

 

 

48.43 ± 2.52
 b

 

 

Obese  

 

100.55 ± 8.55 
c
 

 

2.50 ± 0.07
 c

 

 

40.22 ± 1.76
  c

 

 

Diabetes  

84.82 ± 9.26 
c
 

 

2.22 ± 0.09
 c

 

 

38.21 ± 2.33
   c 

 

Obese and 

Diabetes 

 

0.001 0.001 0.001 p-value  
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Table 6. Sex hormones (Mean ± SEM)   of control, obese, and diabetes men. 

      

 

 

 

 

 

 

 

 

 

 

 

 

              

 

              

             P- value ≤ 0.05 considered significant  

               Post Hoc Duncan-test, no differences between groups with the same letter                   

          SEM = standard error of the mean 

                  Table 7. Malondialdehyde (Mean ± SEM)  of control, obese, and diabetes men. 

 

 

 

 

          

 

 

 

 

 

 

 

 

 

 

 

                       P- value ≤ 0.05 considered significant 

                        Post Hoc Duncan-test, no differences between groups with the same letter               

                      SEM = standard error of the mean 

 

 

4.DISCUSSION 

Overweight and obesity are well known to 

affect female fertility, their effects on male 

fertility and semen parameters are less clear 

(Alshahrani et al., 2016). There are inconsistent 

data on the effect of obesity on seminal fluid and 

men's fertility (Alahmar et al., 2018). Some 

studies showed a correlation between obesity and 

low sperm concentration, motility, morphology, 

and integrity of the DNA (Bieniek et al., 2016, 

Sermondade et al., 2013, Wang et al., 2017b). 

However, other studies have not recorded any link 

between obesity and poor quality of semen 

Testosterone 

(ng/ml) 

FSH 

(µIU/ml) 

LH 

(µIU/ml) 

Sex hormones  

 

6.77 ± 0.43 
a

 7.26 ± 0.88 
a

 6.56 ± 0.27
 a

 
Control    

 

4.21 ± 0.25
 b  

 5.34 ± 0.64
 b

 4.21 ± 0.08
  b

 
Obese  

 

4.00 ± 0.64
 b 

 

6.78 ± 0.78
 a

 5.65 ± 0.74
  a

 
Diabetes  

2.65 ± 0.09
 c  

 4.35 ± 0.37
 b

 3.36 ± 0.24
 b

 
Obese and Diabetes  

 

0.001 0.05 0.05 p-value 

MDA (µmol/L) 

 

Groups 

 

2.14 ± 0.05
c
 

Control    

 

4.32 ± 0.24
 b

 

 

Obese  

 

4.56 ± 0.76
 b

 

 

Diabetes  

6.45 ± 0.88
 a

 

 

Obese and Diabetes  

 

0.001 p-value  
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(Hadjkacem Loukil et al., 2015, Dubeux et al., 

2016). The decrease in the semen volume and 

sperm concentration of obese males in our results 

are consistent with the results of (Hammoud et al., 

2008, Chavarro et al., 2010, Wang et al., 2017b). 

While it differs from (MacDonald et al., 2010, M. 

Al‐Ali et al., 2014, Alshahrani et al., 2016), who 

observed no significant differences in semen 

volume and sperm concentration between obese 

and normal weight. A negative correlation 

between BMI and sperm concentration was found 

in both fertile and infertile men (Anderson et al., 

2015).  

As with sperm concentration, data are 

inconsistent on the impact of obesity on sperm 

morphology and motility. The study of  

(Macdonald et al., 2013) in New Zealand revealed 

no effect of BMI on sperm motility, but sperm 

morology was decreased with increasing BMI. 

Current results agreed with the findings of  

(Lazaros et al., 2012, Belloc et al., 2014), that 

observed a negative correlation between BMI and 

sperm motility. While the results of other studies 

differ from the present results, which revealed no 

association between obesity and sperm motility 

(Eisenberg et al., 2014, Alshahrani et al., 2016). 

Jensen et al. (2004) recorded no link between 

obesity a motility percentage. The results of the 

study of (Hammoud et al., 2008) revealed a lower 

sperm grade activity in overweight and obese 

men. In population-based researches, obesity is 

the single most significant factor that results in a 

deficit of testosterone (Tajar et al., 2010). The 

pathophysiology behind the relationship between 

abnormal BMI and consistency of semen is 

uncertain and possibly complex. Overweight and 

obesity have been shown to affect the GnRH – 

FSH / LH pulse, which can disrupt the role of 

Leydig or Sertoli cells and interfere with sex 

hormone release and mature sperm production 

(Hammoud et al., 2008). 

In current results, the concentration of the sex 

hormones, LH, FSH, and testosterone decrease in 

obese men, these results are in agreement with the 

findings of other investigations. Overweight and 

moderate obesity is primarily correlated with 

decreases in total testosterone, while free 

testosterone rates stay within the reference range, 

especially for younger men (Fui et al., 2014). 

Decreases in overall testosterone levels attributed 

to obesity-associated hyperinsulinemia are 

primarily a result of decreases in sex hormone-

binding globulin (SHBG). Nonetheless, although 

problematic, the calculation of free testosterone 

levels may provide a more precise androgen status 

evaluation than the (usually preferred) total 

testosterone calculation in circumstances where 

SHBG levels are below the reference range 

(Bhasin et al., 2010). Testosterone deficiency may 

cause increased adipogenesis and visceral obesity 

as evidenced by the rapid weight gain observed in 

men after androgen deprivation therapy or surgical 

castration (Tsai et al., 2000, Saylor and Smith, 

2009).  Weight loss achieved by 

pharmacologically improving testosterone and 

gonadotrophin levels with liraglutide (Jensterle et 

al., 2019) or bariatric surgery, and was able to 

reverse the hypogonadotropic hypogonadism 

caused by obesity (Pellitero et al., 2012, Escobar-

Morreale et al., 2017).  

Serum testosterone (total and free) and SHBG 

rates are decreased in obese male person           

(Diaz-Arjonilla et al., 2009). Epidemiological 

studies have shown that levels of both serum 

testosterone and, to a lesser extent, free 

testosterone is reduced in obese men (Allen et al., 

2002, Gapstur et al., 2002, Jensen et al., 2004). 

The decline of overall and free testosterone is 

correlated not only with intra-abdominal fat but 

also with total body fat and body fat 

subcutaneously (Tsai et al., 2004). Obesity is 

correlated with reduced production of the 

luteinizing hormone (LH) (Diaz-Arjonilla et al., 

2009). The increased levels of estrogen modulate 

the response of pituitary LH to the hormone-

releasing gonadotropin (GnRH) (Castro-

Fernandez et al., 2000). However, more obvious 

obesity is correlated with an unequivocal decrease 

of free testosterone rates, where rates of 

luteinizing hormone (LH) and follicle-stimulating 

hormone (FSH) are generally small or excessively 

high, indicating that the dominant repression 

happens at the hypothalamic-pituitary rate or 

level. This may be because adipose tissue 

expresses aromatase, which transforms 

testosterone to estradiol (E2), particularly in the 

inflamed, insulin-resistant state (Fui et al., 2014).  

Obesity was confirmed to be triggering 

systemic oxidative stress (Ozata et al., 2002, 

Furukawa et al., 2017). The obese infertile males 

displayed fewer sperm motility as opposed to 

other classes, fewer sperm function tests values. 
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The concentration of Malondialdehyde (MDA) in 

seminal plasma of obese infertile subjects showed 

higher value compared with those of non-obese 

infertile men and controls (Najafi et al., 2012). 

Obesity may cause oxidative stress and decrease 

testosterone rates, it can modify testicular 

functions and therefore it can be hypothesized that 

obesity could be a significant causative factor in 

the male infertility etiology (Erdemir et al., 2012). 

Body mass index (BMI) was correlated positively 

with reactive oxygen species (ROS) and MDA 

(Han et al., 2018).  There was a study done in 

2016 showed that the fertile obese men had 

significantly higher seminal ROS compared to 

fertile normal-weight men and men with 

overweight (Taha et al., 2016), these results are in 

line with our results. A correlation has been 

identified between oxidative stress and obesity 

(Karaouzene et al., 2011), and a combination of 

increased sperm DNA fragmentation in obese men 

and poor quality of spermatogenesis has also been 

reported (Smit et al., 2010). Concentrations of 

seminal MDA are negatively associated with 

sperm concentration and motility which could 

offer an easy and effective method for predicting 

sperm parameters (Hsieh et al., 2006). 

       Regarding diabetes, our results found a 

negative impact of diabetes on semen parameters, 

other investigation approved these results. Studies 

of infertility prevalence in DM male partners of 

infertile couples showed decreased sperm motility 

and increased irregular sperm morphology (Li et 

al., 2004, Delfino et al., 2007). In a study 

conducted on 52 diabetic men, semen analysis 

revealed a significant decline in sperm motility, 

including the number of rapid progressive cells 

(Bhattacharya et al., 2014). Semen collected from 

men with diabetes showed significant sperm 

parameters decrease compared to men's groups 

with autoimmune disorders, kidney disease, 

ulcerative colitis, and cardiac disease 

(Ranganathan et al., 2002). A few further kinds of 

research have revealed a significant decline in 

semen volume, sperm motility, and morphology 

of diabetic men's semen (Agbaje et al., 2007, Ali 

and Rakkah, 2007). The findings showed that in 

DM patients, semen volume, sperm concentration, 

complete sperm motility, progressive sperm 

motility, and normal sperm morphology were 

considerably lower than in nondiabetic controls 

(Zhu et al., 2017). Semen in patients with T2 DM 

is of low volume, abnormal motility and 

morphology compared with non-diabetic subjects 

(Ibrahim et al., 2018). Ali et al. (1993) reported a 

highly important increase in overall sperm count 

and sperm concentration in type 1 and type 2 DM 

patients. Sperm motility and volume of semen 

were, therefore, lower as for non-diabetics, though 

sperm morphology and sperm motility rate were 

not impaired. A high prevalence of irregular 

sperm motility and morphology in patients with 

DM was also identified (Amiri et al., 2011, ADA, 

2014). Another research carried out in Sudanese 

males shows a substantial decrease in all 

parameters of semen (semen volume, sperm count, 

motility, and morphology) was found in patients 

with diabetes as opposed to non-diabetics 

(Abdullah et al., 2014). 

There are inconsistent data on the effect of 

diabetes on sex hormones, A cross-sectional 

analysis of 355 men with type 2 diabetic aged > 

30 in the United Kingdom found that testosterone 

rates with type 2 diabetes are frequently low, and 

most of these men have hypogonadism symptoms 

(Kapoor et al., 2007). Type 2 DM patients will be 

diagnosed with a moderate but not major decrease 

of testosterone relative to the regular subjects 

(Mohammed et al., 2018), these results are 

consistent with our results. The results of the 

(Chandel et al., 2008) found that the 

concentrations of LH and FSH were beyond 

acceptable limits in type 2 diabetic patients with 

small free testosterone concentrations. Ali and his 

colleges found high levels of serum and urinary 

FSH and LH in diabetics with low levels of total 

serum free testosterone (Ali et al., 1993). 

     In current results, a high concentration of 

MDA was found in diabetes patients.  In diabetes 

patients, MDA is negatively associated with the 

main sperm parameters (La Vignera et al., 2012). 

Diabetes mellitus is associated with impaired 

sperm quality, which involves oxidative stress in 

pathogenesis, in particular with poor glycemic 

control (Omu et al., 2014). The semen parameters 

are reduced and the MDA standard for diabetics is 

raised whereas type 2 diabetes mellitus harms the 

capacity for male fertility relative to the non-

diabetic (Singh et al., 2014). Excessive 

development of reactive oxygen species by 

mitochondria in hyperglycemia is the catalyst that 

propels these pathways. Excessive development of 

reactive oxygen species inhibits the activity of 

glyceraldehyde-3-phosphate dehydrogenase, 

which in effect stimulates all hyperglycaemic 
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harm pathways by diverting upstream glycolytic 

metabolites to these pathways. Also, where the 

highly potent ROS reaches the seminal antioxidant 

protection potential, several cascades of reactions 

can occur which can result in sperm DNA damage 

and degradation of mitochondrial DNA, then 

altered sperm parameters and ultimately male 

infertility (Ahmed, 2005).  

5.CONCLUSIONS 

In current results, concluded that patients with 

both obesity and diabetes have a negative impact 

on semen parameters and fertility than those with 

healthy control,  obesity, or diabetes only. Despite 

decreasing the semen parameters and fertility in 

obese and diabetes males, the value of them 

within the normal ranges of the WHO guidelines. 

It is evident that in our study, obesity and diabetes 

have a minor effect and not detrimental to the 

fertility of males. 
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