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Study of spermatogonial cells in Deccani Ram 

 
Nimase RG, Lambate SB, GB Yadav and CD Kachave 

 
Abstract 
The present study was performed on 30 apparently healthy Deccani rams of prepubertal (4-7 months of 

age), pubertal (9-12 months of age) and sexually mature (More than 1.5 years) groups. The testicular 

parenchyma was made up of seminiferous tubules and interstitial tissue. The seminiferous tubules of 

prepubertal group contained one or two cell layer thick spermatogonial cells, which were situated on 

basement membrane. In pubertal and sexually mature groups, it consisted of the tubular stratified 

epithelium viz., type ‘A’ and type ‘B’ spermatogonia, primary spermatocytes, secondary spermatocytes, 

rounded and elongated spermatids and spermatozoa. The primary spermatocytes were also noticed in 

different developmental stage viz., leptotene, zygotene, pachytene and diplotene. 

 

Keywords: Testis, Deccani Ram, spermatogonial cells 

 

Introduction 

Sheep farming has contributed significant to the productivity, stability and sustenance of many 

farming systems. Sheep with its multi-facet utility for wool, meat, milk, skins and manure, 

form an important component of rural economy. Sheep production is considered as a main 

economic activity for maximizing income and providing better income to the rural poor of the 

tropical countries.  

In male testicular size is the criteria from the physiological, genetic and practical perspective 

to improve the reproductive performance of related females (Walkley and Smith, 1980) [23]. 

The testis is the main organ responsible for the production testosterone and spermatozoa. The 

testosterone along with its stimulating effects on male reproduction induces a positive effect 

on body growth (Hafez, 1980) [13]. The testicular parenchyma is composed of seminiferous 

tubules and interstitial tissue. The spermatogonial cells of seminiferous tubules produces the 

sperms. The mere information is available on spermatogonial cells of sheep, particularly to 

Deccani ram, hence the experiment was carried out.  

 

Material and Methods 

The present work was carried out on spermatogonial cells in Deccani ram in different age 

groups. The age of animals has calculated form dentition (Hillson, 1986) [14]. These animals 

were divided into three groups according to their age.  

Group I (Pre Pubertal)  4 to 6 months 

Group II (Pubertal)  7 months to one year 

Group III (Sexually mature) 1.5 years and above 

 

The testes for this experiment were collected from 30 apparently healthy rams. The specimens 

were collected immediately after the slaughter of the animals from the local slaughter house 

nearby Shirwal. The histological work was carried out by taking the tissue pieces of 3-5 mm in 

dimensions from different regions of the testis and fixed in 10% neutral buffer formalin. These 

tissue pieces were treated with a routine method of dehydration in ascending grades of alcohol 

(ethanol), cleared in xylene and embedded in paraffin wax as per Drury et al. (1967) [8]. The 

paraffin blocks were sectioned at 3-5 µm thickness. The prepared slides were stained with 

Harri’s Hematoxylin and Eosin staining method (Mukharjee, 1992) [16] and observed under 

microscope.  
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Results and Discussion 

In the prepubertal group, the testicular parenchyma was 

divided into several lobules and these lobules consisted of 

numerous seminiferous tubules. Each seminiferous tubule 

showed a distinct lumen, primitive Sertoli cells and large 

germ cells, which rested on the basement membrane.  

The germ cells were present in one or two cell layers thick 

and contained mostly type ‘A’ spermatogonia. These cells had 

spherical nuclei with homogenous nucleoplasm. Similar 

findings were mentioned by Hafez (1980) [13], Odabas and 

Kanter (2008) [17] in ram lambs, Bashir et al. (2012b) [5] in 

Bakerwali goat, Sarma and Devi (2012) [22] in Assam goat, 

Elzoghby et al. (2014) [9] in Ovine and Pathak et al. (2014) [19] 

in goat. 

 

 
 

Fig 1: Microphotograph of testis from the pubertal group showing 

A- Myoid cells, B- Type A Spermatogonia, and C- Basement 

membrane of the seminiferous tubule. (HE—400X) 

 

 
 

Fig 2: Microphothgraph of the testis from the pubertal group 

showing A- Lumen of the seminiferous tubule, B- Basement 

membrane of the seminiferous tubule, C-Fibrolbast, D- Fibroblast, 

E- Primary Spermatocytes (HE- 400X) 

 

In the pubertal and sexually mature groups, the seminiferous 

tubules showed distinct lumen, Sertoli cells and the tubular 

stratified epithelium viz., type ‘A’ and type ‘B’ 

spermatogonia, primary spermatocytes, secondary 

spermatocytes, round spermatids, elongated spermatids and 

spermatozoa. The germinal epithelium rested on the basement 

membrane of the tubule. The type ‘A’ spermatogonia were 

located close to the basement membrane with their successive 

descendants progressive towards the lumen of the 

seminiferous tubule. These findings were in accordance with 

the results mentioned by Dellmann and Brown, (1986) [7] in 

domestic animals, Clemmons et al. (1995) [6] in equines, 

Onyango et al. (2000) [18] in goat Gofur et al. (2008b) [11] in 

bull, Bashir et al. (2012b) [5] in Bakerwali goat and Saida and 

Djahida (2014) [21] in ram.  

 

 
 

Fig 3: Microphotographs of testis from pubertal group showing A- 

Lumen of seminiferous tubule, B- Speramtocytes, C- Basement 

membrane of seminiferous tubule (HE- 400X) 

 

 
 

Fig 4: Microphothgraph of the testis from pubertal group showing 

A- Basement membrane of seminiferous tubule, B- Spermatogonia, 

C- Primary Spermatocytes, D- Secondary Spermatocytes, E- 

Rounded spermatids (HE- 400X) 

 

The Spermatogenic cell includes spermatogonia, 

spermatocytes and spermatids. The basal portion of the 

seminiferous tubule contained spermatogonia, while the 

middle contained spermatocytes and surface region content 

spermatids. The type ‘A’ and type ‘B’ spermatogonia were 

distinguished in the present study on the basis of the 

distribution pattern of chromatin material and the size of 

spermatogonia. These findings were in agreement with Bashir 

et al. (2012b) [5] in Bakerwali goat and Sarma and Devi, 

(2012) [22] in Assam goat. The type ‘A’ spermatogonia were a 

large, oval and elliptical shape, which was found close to the 

basement membrane of the seminiferous tubule. They had 

large and oval nuclei with uniform chromatin material. One or 

more nucleoli also observed randomly within the nucleus. The 

long axis of these cells was parallel to the basement 
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membrane. These findings were in accordance with the 

findings of Bashir et al. (2012a) [4] in Bakerwali goat, Pathak 

et al. (2014) [19] in goat and Ahmed (2016) [1] in Naemi rams.  

The type ‘B’ spermatogonia were comparatively smaller than 

type ‘A’. Their shape was rounded and the nucleus was 

spherical. The chromatin material was usually observed as 

clumps and adhered to the nuclear membrane. The nucleoli 

were usually one or more and mostly observed at the center of 

the nucleus. Similar observations were noted by Sarma and 

Devi (2012) [22] in Assam goat and Ahmed (2016) [1] in Naemi 

rams.  

 

 
 

Fig 5: Microphotograph of testis from prepubertal group showing A- 

Tunica albugenia, B- Blood Vessels, C- Seminiferous tubules, D- 

Interstitial tissue (HE- 40X) 

 

 
 

Fig 6: Microphotographs of testis from sexually mature group 

showing A- Leydig cells, B- Basement membrane of seminiferous 

tubule, C- Primary spermatocytes, D- Secondary Spermatocytes and 

E- Elongated spermatids (HE- 1000X) 

 

The type ‘B’ spermatogonia showed mitotic activity and 

produced primary spermatocytes. These primary 

spermatocytes were observed in various stages viz., leptotene, 

zygotene, pachytene and diplotene. These observations were 

in agreement with the findings of Banks, (1993) [3] in 

domestic animals, Onyango et al. (2000) [18] in goat, Gofur et 

al. (2008b) [11] in bull.  

The leptotene primary spermatocytes were rounded and had 

spherical nuclei at centre and the cytoplasm was lightly 

stained. The cell showed a coarse dense filamentous network 

of chromatin material all over the nucleoplasm with indistinct 

nuclear envelope. The nucleoli were deeply stained and 

occasionally notched. Similar observations were noted by 

Bashir et al. (2012b) [5] in Bakerwali goat and Sarma and Devi 

(2012) [22] in Assam goat.  

The zygotene primary spermatocytes were marked by darkly 

stained nuclei and the cytoplasm was pale stained. The 

nucleus was spherical and the chromatin material was 

filamentous and decondensed. These findings were in 

agreement with the reports of Ahmed (2016) [1] in Naemi 

rams.  

The pachytene primary spermatocytes were large spherical 

cells with a uniform spheroid nucleus. They showed a coarse 

filamentous arrangement of chromatin substance with 

irregular interstices in the nucleoplasm. The nucleoli were 

small, lightly stained and nuclei membrane was indistinct. 

Similar observations were noted by Bashir et al. (2012b) [5] in 

Bakerwali goat and Sarma and Devi (2012) [22] in Assam goat 

and Reddy et al. (2016) [20] in the domestic pig.  

Diplotene primary spermatocytes were the largest size in the 

series of primary spermatocytes. They were found in round 

shape with the spherical nucleus. These cells showed 

indistinct nuclear membrane, loosely arranged chromatin 

material and the nucleoli were rarely seen. These observations 

were in agreement with the findings of Banks (1993) [3] in 

domestic animals, Bacha and Bacha (2000) [2] in domestic 

animals and Kishore et al. (2012) [15] in ram.  

The secondary spermatocytes were produced by the meiotic 

division of the parent spermatocyte. These secondary 

spermatocytes were undergoing meiosis soon after formation 

and give rise to spermatids. These were hardly observed in the 

histological section of the present investigation. This finding 

was in agreement with the reports of Ahmed (2016) [1] in 

Naemi rams. The secondary spermatocytes were smaller than 

primary spermatocytes and larger than spermatids. They were 

rounded with the spherical nucleus. Centrally the fine 

filamentous network of chromatin was observed in the 

nucleus. The cell showed a distinct nuclear membrane and 

indistinct nucleoli. The cytoplasm was scanty with a distinct 

cytoplasmic rim. Similar findings were mentioned by Banks 

(1993) [3] in domestic animals, Bashir et al. (2012b) [5] in 

Bakerwali goat, Kishore et al. (2012) [15] in ram and Sarma 

and Devi (2012) [22] in Assam goat and Singh et al. (2020) [24] 

in Large White Yorkshire pig.  

Secondary spermatocytes immediately after formation 

transformed into spermatids. These spermatids were observed 

rounded (early) and elongated (late) in shape. The round 

spermatids were the smallest cells in the size as compared to 

other spermatogenic cells. They possessed spherical nuclei at 

the center and thin peripheral cytoplasmic rim. The intensely 

stained irregularly aggregated chromatin substance with 

surrounding nucleolus was found in the nucleoplasm. The 

nuclear envelope was distinct and thin. Rounded spermatids 

were observed in groups and toward the lumen of the 

seminiferous tubule. Similar findings were recorded by 

Onyango et al. (2000) [18] in goat, Gofur et al. (2008b) [11] in 

bull and Gopikrishna et al. (2017) [12] in adult ram.  

The late spermatids had elongated nuclei with condensed 

chromatin material and stained deeply. They showed a small 

head and long tail, which protruded into the lumen of the 

tubule. Their head was directed toward the basement 

membrane and was usually found attached to the Sertoli cells. 
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Few late spermatids were observed with detached cytoplasmic 

masses. These observations were in accordance with the 

findings of Bashir et al. (2012b) [5] in Bakerwali goat, Kishore 

et al. (2012) [15] in ram, Sarma and Devi (2012) [22] in Assam 

goat, Genedy et al. (2019) [10] in Egyptian water buffalo and 

Reddy et al. (2016) [20] in the domestic pig.  

The spermatozoa were usually found attached to the luminal 

border of the Sertoli cell and in the lumen of the seminiferous 

tubule after release from the Sertoli cell. The spermatozoa had 

elongated oval head and long tail. Similar results were 

mentioned by Onyango et al. (2000) [18] in goat testis, Gofur et 

al. (2008b) [11] in bull. Reddy et al. (2016) [20] in domestic pigs, 

Genedy et al. (2019) [10] in Egyptian water buffalo and Soori 

et al. (2019) [25] in Lori sheep of Iran. 

 

References 

1. Ahmed KD. Effect of fibrolytic enzymes on serum 

testosterone level and some of carcass traits in Turkish 

Awassi male lambs. Indian J Anim. Res; c2016. Print 

ISSN:0367-6722 / Online ISSN:0976-0555.  

2. Bacha WJ, Bacha CM. In Colour atlas of the veterinary 

histology. 2nd Edn. Lippincottt Williams and Wilkins. A 

Wolterskluwer company 351 west Camden Street 

Baltimore; c2000. p. 203-204. 

3. Banks WJ. In Applied veterinary histology 3rd edn. 

Mosby M year book St. Louis Baltimore, Boston, 

Chicago, London Philadelphia, and Sydney Toronto; 

1993. p. 477-486. 

4. Bashir S, Sarma K, Suri S, Devi J, Kamil S. 

Histochemical Studies on the Testis of Adult Bakerwali 

Goat (Capra hircus) Indian J. Vet. Anat. 2012a;24(1):50-

51. 

5. Bashir S, Sarma K, Suri S, Devi J. Histomorphological 

studies on the spermatogonic cells, Sertoli cells and the 

interstitial tissue of the testis in the Adult Bakerwali 

Goat. Indian Journal of Vet. Anat. 2012b;24(2):89-91. 

6. Clemmons AJ, Thompson DLJ, Johnson L. Local 

initiation of spermatogenesis in the horse. Biol Reprod. 

1995;52:1258-1267. 

7. Dellmann HD, Brown M. In The Textbook of Veterinary 

Histology Backwell Publishing Professional 2121 State 

Avenue, Ames, Lowa- 50014, USA; c1986. p. 512-514. 

8. Drury RAB, Wallington EA, Cameron R. In Carleton’s 

Histological technique Oxford University Press, London 

5th Edn; c1967. p. 23-98. 

9. Elzoghby EMA, Sosa GA, Mona NAH. Postnatal 

development of sheep testis. Benha Veterinary medical 

journal. 2014;26(2):186-190. 

10. Genedy TM, Seham S, Hadad M Emad, Abd El-Razek. 

Ultrasonographic, Morphometric and Histological Study 

of Testicular Parameters in Egyptian Water Buffalo Bulls 

(Bubalus Bubalis) Journal of Advanced Veterinary 

Research. 2019;9(3):117-122. 

11. Gofur MR, Khan MZI, Karim MR, Islam MN. 

Histomorphology and histochemistry of testis of 

Indigenous bull (Bos Indicus) of Bangladesh. Bangladesh 

Journal of Veterinary Medicine. 2008b;6(1):67-74. 

12. Gopi Krishna B, Raju NKB, Jagapathi Ramayya P, 

Dhana Lakshmi N, Dhyana R. Histochemical Studies on 

the Testis of Adult Ram. Indian Journal of Veterinary 

Anatomy. 2017;29(1):73-75.  

13. Hafez ESE. In Reproduction in farm animals 4th Edn. Lea 

and Febiger, Philadelphilia; c1980. p. 13-78. 

14. Hillson S. In Teeth. Cambridge University Press, 

London. 1st Edn; c1986. p. 201-204. 

15. Kishore PVS, Ramesh G, Basha HS. Postnatal 

differentiation of spermatogonic cells in the testis of ram 

Tamil Nadu. J of Vet. and Animal Sci. 2012;8(6):340-

344.  

16. Mukharjee KL. Medical Laboratory Technology, Tata 

McGraw Hill Publishing Co. Ltd. New Delhi. 

1992;3:1157-71. 

17. Odabas O, Kantar M. Histological investigation of 

testicular and accessory sex glands in ram lambs 

immunised against recominanat GNRH fusion protiens. 

Eur. J Gen. Med. 2008;5(1):21-26. 

18. Onyango DW, Wango EO, Otianga-Owiti GE, Oduor-

Okelo D, Werner G. Morphological characterization of 

the seminiferous cycle in the goat (Capra hircus): A 

histological and Ultra Structural study. Ann. Anat. 

2000;182:235-241. 

19. Pathak A, Katiyar RS, Sharma DN, Farooqui MM. 

Postnatal Developmental Anatomy of Testes and 

Epididymis of Gaddi Goats (Capra hircus). Int. J 

Morphol. 2014;32(4):1391-1398. 

20. Reddy DV, Rajendranath N, Pramod Kumar D, 

Raghavender KBP. Microanatomical studies of the testis 

of domestic pig (Sus scrofa domestica) International 

Journal of Science. Environment and Technology. 

2016;5(4):2226-2231.  

21. Saida K, Djahida M. The Postnatal Development of the 

Ouled Djellel Ram Testis of Semi-Arid Zones. World J 

of Envirom. Biosciences. 2014;7(1):100-103. 

22. Sarma K, Devi J. Changes in the Seminiferous 

Epithelium of the Testes during Postnatal Development 

in Assam Goat. Hindawi Publishing Corporation, 

Anatomy Research International; c2012, Article ID 

620924, 6 pages, doi:10.1155/2012/620924  

23. Walkley JRW, Smith C. The use of physiological traits in 

selection for litter size in sheep. J Reprod. Ferti. 

1980;59:83. 

24. Singh TS, Kalita PC, Choudhary OP, Kalita A, Doley PJ. 

Histological, Micrometrical and Histochemical Studies 

on the Testes of Large White Yorkshire Pig (Sus scrofa 

domesticus). Indian Journal of Animal Research. 

2020;54(12):1595-1598.  

25. Soori S, Mohmmadadeh M, Tavafi M. Testicular 

histomorphometry and sperm characteristics in Lori rams 

(Orvis aries L.) Agricultural Biology. 2019;54(2):239-

245.  

https://www.thepharmajournal.com/

