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Abstract: 

    The present Study was carried out on (15) testis indogenous male goats(two 

years)old . The testes was surrounded by capsule mean thickness (230±3.5) 

micrometer.The internal structures of the testes represented by seminiferous 

tubules mean diameters ( 258±1.9) micrometer.The wall of seminiferous tubules 

consist of spermatogenic cells and supporting cells(Sertoli cells). The 

spermatogenic cells  included spermatogonia and primary  spermatocytes (mean 

diameters 10.5±1.7, 16.3± 2.3) micrometer respectively. Difficult to determine 

the secondary spermatocytes,due to remain for short time , because they 

converse quickly to spermatids ,therefore ;diameters of secondary spermatocytes 

were thought  approximately equal the diameters of spermatids and  

spermatids(mean diameter 9.52±1.49) micrometer.The mean diameter of 

supporting cells was (13 .58±2.11) micrometer.  

    Among the seminiferous tubules there are interstitial tissue was occupied by  

interstitial cells (Leydig´s cells) the  mean diameter (12.32±3.85) 

micrometer.The seminiferous tubules were opened  into striaghted tubules which 

lined by epithelium was graduated from  stratified cuboidal  endothelium to 

simple  cuboidal  endothelium when striaghted tubules  connected with rete 

testis tubules .The mean diameters of  striaghted tubules were ( 156.3± 2.36) 

micrometer.The rete testis were lined by simple squamous endothelium(the 

mean diameter 74±1.48) micrometer. 
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الخصٌة بمحفظة تحاط  .( سنتٌن( ذكر ماعز محلً بعمر ) 91خصى )  الدراسة الحالٌة علىأجرٌت     
تتمثل التراكٌب الداخلٌة للخصٌة بالنبٌباات الناقلاة للمناً معادل  .( ماٌكرومٌتر230± 3.5)  معدل سمكها

من خالٌا منشئة للنطف وخالٌا ساندة ) خالٌا سرتولً  هاٌتالف جدار.( ماٌكرومٌتر 012±9.1) هاأقطار
 10.5 ,رهااقطاوالخالٌا النطفٌة االولٌة )معدل  سلٌفات النطفكل من  تضمنت الخالٌا المنشئة للنطف .(

رصد بسبب المدة القصٌرة اذ تلم  الثانوٌة الخالٌا النطفٌة على التتالً. ( ماٌكرومٌتر2.3 16.3±  ±1.7
ان اقطارهااا تقااارب اقطااار ارومااات النطااف )معاادل ٌعتقااد لااذل  الااى ارومااات نطااف ,  بساارعة  حااولتت

( 13.58 ± 2.11الٌااا ساارتولً )خمعاادل قطاار  فااً حااٌن وجااد ان ( ماااٌكرومٌتر 1.49±9.52قطرهااا
 ماٌكرومٌتر.

ٌاا الٌاد ( معادل الخبٌنً ) خاللً( ٌشغل بالخالٌا البٌنٌاة ) نسٌجات الناقلة للمنً بٌوجد مابٌن النبً     
ماٌكرومٌتر. تفتح النبٌبات الناقلاة للمناً فاً النبٌباات المساتقٌمة,وتبطن بظهاارة   12.32± 3.85 قطرها

ماة يالمساتق النبٌباات  تتادر  مان الظهاارة الطباقٌاة المكعباة الاى الظهاارة المكعباة البساٌطة عناد ارتبااط
تابطن نبٌباات .( مااٌكرومٌتر  3911.±2.36 المستقٌمة قطر النبٌبات معدل(كان.بنبٌبات الشبكة الخصوٌة

 .ماٌكرومٌتر (47±1.48معدل قطر هذه النبٌبات ( .الشبكة الخصوٌة بظهارة حرشفٌة بسٌطة

 

Introduction: 

    Spermatogenesis is a process of 

division and differentiation by which 

spermatozoa are produce in 

seminiferous tubules .A measure of 

efficiency of spermatogenesis is the 

estimated number of  by 

Spermatozoa are produced per day 

per  gram of testicular parenchyma. 

Seminiferous tubules are composed 

of Somatic cells (myoid cells and 

Sertoli cells),and germ cells 

(spermatogenia, spermatocytes and  

Spermatids)( Johnson,1995).The 

quantitative morphology of the ovine  

seminiferous tubules epithelium 

were studied by (Worble  et al., 

1995). The ultrastructural features 

and morphometric values of ovine  

Sertoli and spermatogenic cells are 

recorded with special reference to 

the six stages of the seminiferous 

epithelial cycle , ovine seminiferous 

tubules  occupied  about   (83%)   of 

testicular paranchema and average 

tubular    diameter    bout   (  275  

 

micrometer)and epithelial height 

bout (95 micrometer). Nakanishi, 

(1995) was investigated the 

mammalian spermatogenic pathway 

,he mentioned this pathway is a 

complex process that Involves the 

meiotic proliferation of  spermatoge-

nia,the meiotic division of 

spermatocytes, chromosomal conde-

nsation,the production of specific 

proteins ,and the morphogenic 

differentiation of spermatids to 

mature sperm. Testicular 

composition,a number of A- 

spermatogenia, germ cells ratio and 

number of spermatids in three 

different breed of boars was reported 

by (Okwun et al.,1996). 

     Previous histological Study of the 

mammals testis had been extensively 

investigated in human (Prince,1990), 

bull (Humphrey and  Ladds,1974), 

Stallion (Swierstra et al.,1974), 

Ovine(Steger and Worble, 1996).The 

literature on the seminiferous tubules 

of the male goat is rather 

deficient.The present Study aim to 

provide  the basic data and 
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informations for the histology of the 

seminiferous tubules of the male 

goat which would be of value for 

further investigations. 
 
Materials and methods: 

    Testis from fifteen male goat aged 

two years old were collected . The 

age of animal was estimated through 

examination  of teeth, the male goat 

before slaughtering were given 

adequate clinical observation by 

experienced veteranarian of Najaf 

slaughtering house .The sexual 

organs  were removed from 

carcasses . The testis was dissected 

free along the attachment of the 

scrotum and spermatic cord,then 

perfused with normal saline 

followed by fixation in 10% 

formalin solution .The testis was 

sectioned and processed for routine 

histological examination ,five 

micrometer sections were prepare, 

and then stain with hemotoxylin and 

eosin (Luna,1978). An ocular 

micrometer used to measure the 

diameter of seminiferous 

tubules(Galigher.and Kozloff, 1964). 
 

Results:  
   The testis of the  male goat (2) 

years old consist of lobules ,each 

lobule contain one or more 

seminiferous tubules was irregular or 

round –shaped ,arranged in testicular 

lobules.The  seminiferous tubule was 

lined by multilayer of germinal 

epithelium .(figure 1). The testis was 

surrounded by a thick tunica 

albugenia of dense collagenous 

fibers with fibroblasts and few 

bundles of elastic, reticular fibers 

and smooth muscle fibers .Many 

large branches of testicular blood 

vessels was appeared in the testicular  

capsule and the layer of capsule 

which contains blood vessels called 

Tunica Vasculosa (figure 2).The 

septules of the testis became thick 

the mediastinum ,The average 

thickness of testicule  capsules were 

(230±3.5) micrometer (table 1).The 

internal structure of the goat  testis 

was revealed seminiferous 

tubules,the average diameter of 

rounded seminiferous tubules were    

( 258±1.9) micrometer (table 1). 

    The wall of seminiferous tubule 

was lined by many layers of 

spermatogenic cells and supporting 

cells(Sertoli cells ).The process of 

Spermatogenesis was represented by 

different spontanously stages of 

differentiation in male primary 

germinal cells,they  start with the 

spermatogonium  were small 

cells,had irregular chromatin in their 

nuclei,when nuclear chromatin dusty 

in appearance this spermatogonium 

type A,while the chromatin was 

appeared crusty  this represented 

spermatogonium type B,the average  

diameter of spermatogonium and 

their nuclei were( 10.5±1.7, 5.7 ± 

1.8) micrometer respectively.The 

spermatogonium was resting on 

basal lamina of the basement 

membrane which belonge to 

seminiferous tubule.Above single 

layer of spermatogonia there are the 

developmental  stages of the primary 

spermatocytes ,were large cells with 

large rounded nuclei. The average  
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diameter of primary spermatocytes 

and their nuclei were( 16.5±2.3,8.1 

±2.4) micrometer respectively (table 

2 ).Each primary spermatocyte 

divided to two secondary 

spermatocytes,these cells were 

smaller than primary,and they 

divided into two spermatids.The  

spermatid could be distinguished by 

their small in diameter and their 

nuclei with opaque  chromatin and 

the situation of spermatids near the 

lumen of seminiferous  tubules.The 

new spermatid had pale nucleus, 

while the nucleus of old spermatid 

appeared darkly stained with 

Hemotoxylin and Eosin (figure 3). 

    Some  spermatozoa were observed 

in the lumen of seminiferous tubules 

or attached to supporting cells 

(figure 4). The average  diameter of 

spermatids and their nuclei were 

mentioned in(table 2 ). The 

spermatogenic cells and Sertoli cells 

were occupied the wall of the 

seminiferous tubules from exterior to 

the lumen,and enclosed by thin layer 

of fibrous connective tissue with 

myoid cells,fibroblasts, and smooth 

muscle attached to the basal lamina 

of each seminiferous tubule.There 

are vascular connective tissue among 

the seminiferous tubules which 

contain aggregation of epitheliod 

cells represent the interstitial 

cells(figure 3).  

    The interstitial cells were located 

in the space among the seminiferous 

tubules and accumulates in groups  

which appeared polygonal 

shaped,different in size and richly 

supplied by blood capillaries. The 

mean  diameter of interstitial cells 

and their nuclei were( 13.3 ± 3.8,6.8 

± 1.1) micrometer. The average 

number of interstitial cells in 

microscopic fields were(21 ± 4). 

    In (figure 4)that revealed Sertoli 

cells in the male goat seminiferous 

tubules,these cells were appeared 

pyramidal shaped with ovoid 

nuclei,the cytoplasmic process of the 

Sertoli cells extended among 

spermatogenic cells. Spermatogonia 

and primary spermatocytes were 

occupied the basal regions of Sertoli 

cells,while the apical regions of 

Sertoli cells showed the 

accumulation of the spermatids and 

spermatozoa.The residual bodies 

were found in the lumen of the 

seminiferous tubules. The average 

diameter of Sertoli cells and their 

nuclei were mentioned in (table 2 ). 

The seminiferous tubules in male 

goat were convoluted and opened in 

striaghted tubules  (average diameter 

was  156.3± 2.36 micrometer) .The 

epithelial lining of striaghted 

tubules, in the testis of male goat 

was graduated from  stratified 

cuboidal among the testicule lobules 

to simple  cuboidal  when striaghted 

connected into rete testis (figure 

5,6).The rete testis of male goat (2 

years)old  was  found in the 

mediastinum testis, and consist of 

two part,the first part composed of 

anastomosing network of many 

tubules lined by simple squamous 

endothelium and surrounding  by 

abundant  collagenous and few 

elastic fibers which represented the 

components of the mediastinum 
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testis and extended in to the anterior 

pole of the testicule. 

    The second part of rete testis was 

appeared as sacules next to efferent 

ductules  and seemed large sacules 

which lined by simple squamous 

epithelium and connected with 

efferent ductules. Some striaghted 

tubules was extended in the 

testicular spetules exterior to 

testicular lobules until to open in the  

rete testis, The diameter of rete testis 

tubules mentioned in (table 2 ). 

 

Table 1:- Capsule thickness,diameters of seminiferous tubules, striaghted         

tubules and rete testis tubules in male goat testis (2 years)old. 

Mean ± SD Parameters 

230 ± 3.5 Capsule thickness                       

258 ± 1.9 Diameter of seminiferous tubules 

156.3 ± 2.36 Diameter of striaghted tubules     

74 ± 1.48 Diameter of rete testis tubules   
 

±SD:standard deviation. 

Note:*(measurements by micrometer). 

  

Table2:- Diameters of permatogenic cells , Sertoli cells, interstitial cells with 

diameter of their nuclei in male goat testis (2 years)old.  

Mean ± SD Parameters 

10.5±1.72 Diameter of spermatogonia 

5.7 ± 1.84 Diameter of spermatogonia nuclei 

16.3 ± 2.31 Diameter of primary spermatocytes  

8.1 ± 1.42 Diameter of primary spermatocytes nuclei 

9.52 ± 1.49 Diameter of spermatids 

6.19 ± 1.82 Diameter of spermatids nuclei 

13.58 ± 2.11 Diameter of Sertoli cells 

7.88 ± 1.22 Diameter of Sertoli cells nuclei 

12.32 ±3.85 Diameter of interstitial cells 

6.8 ± 1.14 Diameter of interstitial cells nuclei 
 

±SD:standard deviation.   

Note:*( measurements by micrometer). 
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Discussion: 
    In many countries goats consider 

as a good sources of meat and milk 

production. The male goat is called a 

"buck"or "billy". Nishimura,(2009) 

mentioned that the earliest age of the 

buck should be used for breeding is 

one year of age,in the other hand, 

Nishimura, (2009) was studied the 

testicule development and onest of 

puberty in the male tokara (Japanese 

native)goat,and observed large 

number of spermatozoa were always 

present in the seminiferous tubules 

and epididymal ducts from four 

month of age. 

    In the present study, the mean 

diameter of seminiferous tubules 

(258 ±1.9) micrometer in goat 

testicule.We suggest that when the a 

male goat advance in the age,the 

diameter of seminiferous tubules are  

 

 

increase,this suggestion may be 

corresponding with previous results 

were done by (Nishimura,2009),who 

recorded the diameter of 

seminiferous tubules in Japanese 

native goat and mentioned their 

diameter increased from (133 ± 9.9) 

micrometer at three months to (198 

± 1.0) micrometer at six mounth 

with little increased  there after.        

The testis of the male goat was 

surrounded by thick capsule which 

represent the tunica albugenia,  the 

capsule send testicular septa to 

divide the parenchyma of the testis  

into testicular lobules, The septa 

reach to  mediastinum testis.This 

histological findings are similar to 

previous study when described the 

testicular capsule of rabbit(Al-

Zobaidy, 2009).   
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    The cyclic events of the 

spermatogenic cells which occurred 

in the seminiferous  tubules in male 

goat may be identical with those of 

small ruminant and domestic 

animals. Worble et al(1995) and 

Worble et al(1993). They studied 

cyclic events in the seminiferous 

tubules of rams and male deer. They 

mentioned presence three types of 

spermatogonia (type A ,B and 

intermediate)and six stages of 

primary spermatocytes during first 

mitotic division.  

    The present study described the 

morphology of Sertoli cells in the 

seminiferous tubules of male goat ,it 

seemed ovoid or pyramidal shaped; 

with oval-shaped nucleus these 

findings have been confirmed with 

results of Keer (1992). when 

describe Sertoli cells in man (Keer 

,1992), buffalo(Pawar and 

Worble,1991). when studied ,the 

morphology of male buffalo  Sertoli 

cells.They mentioned,the size of 

Sertoli cells was changed during the 

beginning of  Spermatogenesis and 

the free surface of Sertoli cells,was 

contained indentation which support 

the nutritional and phagocytic 

function of Sertoli cells. 

    Our histological findings were 

noticed the interstitial cells which 

occupied the spaces among the 

seminiferous tubules in male goat, as 

well as the spaces contained on 

connective tissue consist of 

collagenous fibers and blood 

vessels.This findings came agreem-

ent with previous investigations 

were reported by Zayed et al (1995). 

They observed the morphology of 

the Leydigs cells during the 

seasons,but they mentioned,that the 

Leydigs cells was located in the 

spaces among the camel 

seminiferous tubules as groups of 

polyhedral cells or soliatory cells.  

    The present histological observa-

tion was showed ,the  epithelial 

lining of striaghted tubule in the 

testis of male goat was graduated  

from stratified cuboidal in the 

primary portion and  converted to 

simple  cuboidal among the testicule 

lobule to simple  cuboidal epithelium 

when open in the  rete testis,the later 

lined by simple squamous epithet-

lium, and the  rete testis tubules 

which surrounded by collagenous 

fibers,when rete testis tubules 

connected with efferent  ductules 

became as sacules and enlarge in 

size .These observations were identi-

cal to results of(Goyal et al.,1992). 
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