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Study the defects of mitochondrial architecture in mid piece of 

sperms in young and aged local bulls 
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  Abstract  
          This study was conducted in kerbala, vet. Med.lab\ University of kerbala, to determine 

the effect of age on sperm activity and quality in bulls.   

          The study included the collection of 30 semen samples from the tail of epididymis from 

local healthy bulls  (15 from young and 15 from aged bulls) .The results revealed abnormal mid 

piece of sperms in 4 (26.66%) samples in young bulls, gives 5 defects as the following: 3 

(20%) thickness, 1(6.66%) irregular, and 1(6.66%)  absent) in young samples, while the 

abnormalities of aged shows 13(86.66%)  samples gives 42 defects as the following: 10 (66.66 

%) thickness, 8 (53.33%) interrupted, 6 (40%) irregular, 5 (33.33%) thin, 4 (26.66%) short, 4 

(26.66%) pseudo droplet, 3 (20%)  absent, 2 (13.33%)  double.  

         Statistical analysis revealed, there is significant variation P ≤ 0.01 in abnormalities of 

sperm mid piece between young and aged bulls. 
 

 المستخلص
الثٍطري/خامعح كرتلاء لغرض ذحذٌذ ذأثٍر مخرثر كلٍح الطة  -أخرٌد الذراسً الحالًٍ فً محافظح كرتلاء المقذسً            

ومُرج للسائل المىُي مه رٌل الثرتخ لثٍران محلًٍ  30العمر على وُعٍح َكفاءج الحٍامه فً الثٍران. ذضمىد الذراسً خمع 

مه ثٍران كثٍرج العمر (. تٍىد الىرائح َخُد حالاخ عٍُب فً القطعً  15مه ثٍران صغٍرج العمر َ 15راخ صحً خٍذي )

ذشٌُاخ مُزعً  كالاذً:  5%( حالاخ مه الثٍران الصغٍرج العمر, إر أظٍرخ َخُد 26.66)4ُسطًٍ للحٍامه فً ال

%( اخرفاء تالقطعً الُسطًٍ فً ومارج الثٍران الصغٍري. اما العٍُب 6.66%( ذقطع, َحالح َاحذي )6.66)1%( ذثخه, 20)3

%( ذثخه, 66.66)10ذشُي مُزعً كالاذً:  24ى %( حالح  َكاود عل56.665)13فً الثٍران الكثٍري اظٍرخ 

( %20)3%( قطٍري كارتً , 26.66)4%( قصر, 26.66)4%( رفٍع, 33.33)5%( عذم اورظام, 40)6( ذقطع, 53.335)5

 %( ازدَاج القطعً الُسطًٍ. 13.33)2اخرفاء, 

فً وسثح ذشٌُاخ  القطعً الُسطًٍ للحٍامه تٍه  الثٍران  P≤ 0.01)اظٍر الرحلٍل الاحصائً َخُد اخرلاف معىُي )         

    .الصغٍري َالمسىً
 

 

Introduction 
         The fertility of the spermatozoa is directly correlated with the percent motility of spermatozoa. 

(1) Recommended not to tolerate >20% abnormalities of sperm head and / or mid piece in routine 

Al practice. 

          Spermatozoa motility is the sperms ability to move, the movement is slow, not in straight 

line, the spermatozoa face difficulty in pass through the cervical mucus and penetrating the hard 

outer shell of the egg (2).Total sperm abnormalities were positively significant influenced by 

abnormalities at head (0.650) and mid-piece (0.723) regions (3).  Mitochondria are the organelles 

responsible for producing the
 
majority of a cell’s adenosine triphosphate (ATP) and also play an 

essential role
 
in gamete maturation and embryo development(4). ATP production

 
within the 

mitochondria is dependent on proteins encoded by
 
both the nuclear and the mitochondrial genomes, 

therefore co-ordination
 
between the two genomes is vital for cell survival (5). 
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         Considerable attention has been paid to the effect of age on sperm morphology of bulls (6) (7) 

(8). The ratio between the total forms of abnormality in the head, mid piece and tail of spermatozoa 

was as 1:1.5:1. (9) 

Therefore this study included:  

1- Semen collection from tail of epididymis in bulls. 

2- Sperms stain by eosin and ethidium bromide  

3- Florescent and light microscopical examination.  
 

 Materials and methods 
       Thirty semen samples were collected from tail of epidydimis in healthy bulls, used needle gage 

23. Fifteen samples were collected from young bulls(2-4 years) and 15 samples were collected from 

aged bulls (over6years),in order to detected the abnormalities of mid piece of sperms.  

       Sperms were stained with eosin, and ethidium bromide dyes to examination by UV light. The 

samples were subjected to florescent and light microscopical examination, in order to investigation 

the defects of mid piece with the defect in the mitochondrial structure.  

       The data statistically analysis by SAS program (2001) (10). 
 

 Results  
       Thirty semen samples subjected to microscopical examination  gives the results , 15 samples 

from young bulls  (table 1) appeared4 (36.66%) samples abnormal mid piece, gives 5 mitochondrial 

defects in mid piece as the following: 3(20%) thickness, 1(6.66%) irregular, and 1(6.66%)  absent; 

while the defects of aged bulls (table 2) appeared 13( 86.66%) samples abnormal mid piece, gives 

42 defects as the following : 10 (66.66 %) thickness, 8 (53.33%) interrupted, 6 (40%) irregular, 5 

(33.33%) thin, 4 (26.66%) short, 4 (26.66%) pseudo droplet, 3 (20%)  absent, 2 (13.33%)  double.  

      The total defects in young bull reached (4) 36.66% while the defects in aged reached (13) 

86.66%, (Table 3)  

         Statistical analysis revealed,there is significant variation P≤0.01 in abnormalities of sperm mid 

piece between young and aged bulls. 
 

Table 1: Show in details the defect in the sperm in young bulls 
 

No 
interrupted thickness   irregular Thin  short double Pseudo-

droplet 

     

absent 

1         

2             + 

3         

4         

5       +       

6         

7         

8        +       

9         

10        +         +      

11         

12         

13         

14         

15         

  

 

 
 

 



Journal of Kerbala University , Vol. 10 No.4 Scientific . 2012 
 

9 

Table 2 Show in details the defects in the sperm in aged bulls 

 

Table 3: Show the total normal and defect of sperms with the percent 
 

                                                   

 

 

 

The rates which have different letters within same raw are significant variation P ≤ 0.01 
 

Discussion  
           We are utilized the florescent microscope to investigation of mitochondrial defect to 

visualized the genomic structural. (11) Mention, the phase contrast and fluorescent microscopy of 

semen samples showed large numbers of spermatozoa with short, rigid, thick and irregular tails. 

           In another stain, the eosin used to appear the abnormalities of structural mid piece. This is 

agreement with (12) 

           The defect of mid piece in young bulls reached 4 (36.66 %) this result compare with the 

result of aged bull 13(86.66%) reflex the role of age in the sperm quality. Effect of age was 

significant (P, 0.01) on most of the semen characteristics and spermatozoal morphology (13)   

         The results of this study are in agreement with that of (14), (15), and (16) in that the variation 

in the percentage of normal sperm and the frequency of abnormal sperm increased with ageing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No 
interrupted thickness irregular Thin short double Pseudo-

droplet 

absent 

1 + + +      

2 + +     +  

3 + +  +  +   

4         

5  + +  +   + 

6 +   +  +   

7 + +       

8   + + +    

9 + +     + + 

10  +       

11 + + +    +  

12    + +   + 

13         

14 + + + +     

15  + +  +  +  

 Young bulls Aged bulls Total  

Normal  11 (73.33%)A 2 (13.33%)B 13 (43.33%) 

Defect  4 (36.66%) B 13 (86.66%)A 17 (56.66%) 



Journal of Kerbala University , Vol. 10 No.4 Scientific . 2012 
 

10 

 

                                                                
Irregular defect ,UV                                                               multi defect . UV 

 

                                                               
Thickness .eosin                                                                     Thin, eosin 

 

                                                       

                double mid piece ,eosin                                                   interrupted , ethedium bromide   
 

Figure 1: show the defects in the mid piece of sperms .stained with eosin, and ethidium bromide, 

exam, by light and florescent microscope 
 

        While the results are in contrary to the results obtained by (17), (18), (19), and (20) reported 

that the morphology of spermatozoa, sperm concentration, semen motility and the volume of the 

ejaculate improve with an increase in the age of bulls. 

       Recent studies have shown that 11% or more head, mid-piece or tail abnormalities and 18% or 

more total abnormalities of spermatozoa are associated with reduced fertility in bulls (21).  

       Semen samples of young bulls appear 4 (36.66%) of mid piece abnormalities gives 5 different 

types of defects: 3 (20%) thickness, 1(6.66%) irregular, and 1(6.66%) absent.  While the 

abnormalities in the aged bulls 13(86.66%) gives 52 defects: 10 (66.66 %) thickness, 8 (53.33%) 

interrupted, 6 (40%) irregular, 5 (33.33%) thin, 4 (26.66%) short, 4 (26.66%) pseudo droplet, 3 

(20%) absent, 2 (13.33%) double.  

        Major sperm defects that were affected by age included pyriform, knobbed acrosomes, mid-

piece reflexes and dag defects (22).   

        Significant proportions of head and tail abnormalities were observed in bulls belonging to 

different age groups. The highest percentage of total tail abnormalities was recorded in 6-<8 yrs 

(23).  
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          One of the important indications of sperm viability, Semen volume, concentration of 

spermatozoa, and motility of spermatozoa are recognized as important indices of semen quality 

(24).The defect of mitochondria lead to low motility of sperm because the mitochondria responsible 

for energy of sperm (25) therefore the study concentrated of the mitochondrial defect, in order to 

give the important of this part of sperm viability. 
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