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Abstract 

The present study was conducted on the intestine of six adult Bakerwali and non-descript goats from the 

Jammu region with the goal to locate the position of the Gut Associated Lymphoid Tissue (GALT). The gross 

distribution and structure of the lymphoid tissue varied between intestinal segments in both the breeds. The location 

of the lymphoid nodules was ante-mesenteric in both the breeds. Duodenum of both the breeds had small nodule like 

lymphoid tissue (Peyer’s patches). The jejunum had the lymphoid tissue that was the most developed out of all the gut 

segments. Lymphoid tissues were oval-shaped and orientated with their long axis parallel to the long axis of the gut. 

The maximum width recorded as 1.32 cm, while the length was 4.42 cm. Like non-descript goats, the lymphoid tissues 

of Bakerwali goat were also elongated but shorter and thinner. Maximum width was found to be 0.98 cm, and length 

was 1.78 cm. Ileum of both Bakerwali and non-descript goats displayed prominent nodule-like lymphoid tissue. Large 

intestine of Bakerwali goat was devoid of any lymphoid tissue. The lymphoid tissues of nondescript goats resembled 

nodules, and some of the lymphoid tissues in the cecum took the shape of rounded tubercles with a depression in the 

centre.  
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Introduction 

An essential part of the digestive system is that it is vulnerable to numerous parasites and pathological 

antigens is the intestine. The intestine has lymphoid tissue, which contributes to immune response, in the form of 

nodules in the intestinal mucosa that serve as part of gut associated lymphoid tissue (GALT). The GALT of the intestine 

is crucial parts of the body's immune system that guard against infections and foreign antigens while providing 

tolerance for commensal bacteria and food antigens (Forchielli and Walker 2005). According to Cesta (2006), the 

GALT triggers an immunological response in regard to certain antigens found throughout the entire gut mucosal 

surface. The GALT is also crucial in the diagnosis and vaccination schedule of some diseases such as goat 

paratuberculosis caused by Mycobacterium avium (Munjal et al., 2005). Gross studies on the lymphoid tissue of the 

intestine have been conducted in farm animals (Liebler-Tenorio and Pabst 2006), calves (Yasuda et al. 2013) and goats 

(Gautam et al. 2013). Understanding the mechanics of digestion and immunity will be made easier with the aid of the 

anatomical research of the intestine in connection to GALT. Goats are important source of livelihood for the people 

living in the difficult terrains globally (Salvana et al 2021). Anatomy of several breeds of goats habituating difficult 

terrains eg Bakerwali have not been studied (Suri et al, 2022). Due to paucity of literature on the gross morphology of 

GALT in Bakerwali and non-decsript goats, the present study has been planned. 

Materials and methods  

Small and large intestines of adult Bakerwali and non-descript goat irrespective of sex (N=06) were procured 

from local slaughter house immediately after slaughter. Intestines were washed thoroughly in running tap water, sliced 

at the mesenteric border and stored in 2% glacial acetic acid for 6–8 hours for visualization of the lymphoid tissue 

(Peyer’s patches) on the intestinal mucosa (Gahlot 2017). 

Results and discussion 

The distribution and structure of the lymphoid tissue varied between intestinal segments in both the breeds. 

Both the breeds had ante-mesenteric lymphoid nodules, which was consistent with the findings made by Gahlot and 

Kumar (2018). According to earlier studies conducted on goats (Gautam et al. 2013), buffaloes (Alboghobeish and 

Nejat 1999) and Japanese black calves (Yasuda et al. 2013), numerous small lymphoid nodules were found on the 

mucosal surface of the small intestine. 

Duodenum of both the breeds had small nodule like lymphoid tissue (Fig. 1). However, Alboghobeish and 

Nejat (1999) in buffalo and Gahlot and Kumar (2018) in goat did not find any Peyer’s patches in the duodenum. 

However, according to Gautam et al. (2013), goats had Peyer's patches near the terminal part of the duodenum.  

Out of all the gut segments, the jejunum possessed the lymphoid tissue that was the most developed (Fig. 2). 

The long axis of the lymphoid tissues, which were oval in shape, was parallel to the long axis of the gut in both the 

goat breeds under study (Fig. 2). The maximum width was 1.32 cm and the length was 4.42 cm. The lymphoid tissues 

of Bakerwali goats were elongated, but shorter and thinner than those of non-descript goats (Fig. 3). Maximum length 

was recorded as 1.78 cm and maximum breadth was found to be 0.98 cm. In contrast, a few very small patches were 

found in the middle of the jejunum of goats (Gautam et al. 2013) and buffalos (Alboghobeish and Nejat 1999). 

However, Peyer's patches were more prevalent and larger in size in the caudal part of the jejunum in the native Assam 

goat as reported by Gautam et al. (2013).  

The ileum of both Bakerwali and non-descript goats displayed prominent nodule-like lymphoid tissue (Fig. 

4). In buffalo (Alboghobeish and Nejat 1999) and goat (Gahlot and Kumar 2018), the ileal Peyer's patch was found as 

a single continuous aggregation of lymphoid follicles which took the form of a continuous strip. Yasuda et al. (2006) 

compared the gut associated lymphoid tissue in calf and chicken and noticed two types of Peyer’s patches in calf, 

namely the jejunal and ileal. As a central lymphoid organ, the Bursa of Fabricus could be compared to the ileal PP. 

While jejunal Peyer patches are a secondary lymphoid organ that contributes to the maturation of the local immune 

response, Peyer patches of the ileum act as a primary lymphoid organ for B cells. (Mutwiri et al. 1999 and Yasuda et 

al. 2006). 

The large intestine of Bakerwali goat was devoid of any lymphoid tissue that could be seen grossly. On the 

other hand, the lymphoid tissues of non-descript goats were nodule-like, and some of the lymphoid tissues in the 

cecum took the shape of rounded tubercles with a depression in the centre (Fig. 5) which was similar to the 

observations made by Gahlot and Kumar (2018) in goat. 
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Fig. 1 Photograph showing nodule like lymphoid nodule 

(arrow) in the duodenum of non-descript goats 

Fig. 2 Photograph showing well developed elongated 

lymphoid nodule (arrow) in the jejunum of non-

descript goats 

  
Fig. 3 Photograph showing elongated lymphoid nodule 

(arrow) in the jejunum of Bakerwali goats 

Fig. 4 Photograph showing nodule like lymphoid 

nodule (arrow) in the ileum of non-descript goats 

 

 

 

 

Fig. 5 Photograph showing nodule like lymphoid 

nodule (arrow) and few rounded tubercles with a 

depression in the centre (C) in the caecum of non-

descript goats 
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Conclusion 

The distribution and structure of the lymphoid tissue varied between intestinal segments in both the breeds. 

Out of all the gut segments, the jejunum possessed the lymphoid tissue that was most developed. The lymphoid tissues 

of Bakerwali goats were elongated, but shorter and thinner than those of non-descript goats. Large intestine of 

Bakerwali goat was devoid of any lymphoid tissue that could be seen grossly. The lymphoid tissues of non-descript 

goats resembled nodules, and some of the lymphoid tissues in the cecum took the shape of rounded tubercles with a 

depression in the centre. 

References 

1) Alboghobeish N, Nejat HH, 1999. Intestinal Peyer's patches of buffalo. Indian Journal of Animal Sciences 69: 553-

555. 

2) Carlens O, 1928. Studies on the lymphoid tissue of the intestine in some domestic animals. Biology Abstract. 2371.  

3) Cesta MF, 2006. Normal structure, function, and histology of mucosa associated lymphoid tissue. Toxicologic 

Pathology 34: 599- 608. 

4) Forchielli ML, Walker WA, 2005. The role of gut associated lymphoid tissue and mucosal defense. British Journal 

of Nutrition 93: 41-48.  

5) Gahlot PK, 2017. Light and electron-microscopic studies on the intestine with emphasis on distribution of endocrine 

and lymphoid tissue in goat (Capra hircus). Ph.D. Thesis submitted to Department of Veterinary Anatomy, 

College of Veterinary Sciences, Lala Lajpat Rai University of Veterinary and Animal Sciences, Hisar-125004  

6) Gahlot PK, Kumar P, 2018. Gross localization and distribution of gut associated lymphoid tissue in goat (Capra 

hircus). Haryana Veterinarian 57(2): 159-160. 

7) Gautam CK, Talukdar M, Sarma K, Sarma S, Barman NN, Baishya G, 2013. Distribution pattern and 

histomorphology of caprine Peyer's patches. Indian Veterinary Journal 90: 94-95. 

8) Liebler-Tenorio EM, Pabst R, 2006. MALT structure and function in farm animals. Veterinary Research 37: 257- 

280.  

9) Munjal SK, Tripathi BN, Paliwal OP, 2005. Progressive immunopathological changes during early stages of 

experimental infection of goats with Mycobacterium avium subspecies paratuberculosis. Veterinary Pathology 

42: 427-436. 

10) Mutwiri G, Watts T, Lew L, Beskorwayne T, Papp Z, Baca- Estrada ME, Griebel P, 1999. Ileal and jejunal peyer’s 

patches play distinct roles in mucosal immunity of sheep. Immunology 97: 455-461. 

11) Salvaña F.R.P., Sepelagio E.G., Sanchez C.B., Cardenas L.B. 2021. A survey of forage-related toxicities in goats 

in Region XII, Philippines. Journal of Livestock Science 12:170-175. doii.10.33259/JLivestSci.2021.170-175 

12) Suri S., Kour G. and Sasan J.S. 2022. Histomorphology and Histochemistry of adrenal cortex of adult Bakerwali 

goat of Jammu region. Journal of Livestock Science 13: 80-87 doi. 10.33259/JLivestSci.2022.80-87 

13) Yasuda M, Jenne CN, Kennedy LJ, Reynolds JD, 2006. The sheep and cattle Peyer’s patch as a site of B-cell 

development. Veterinary Research 37: 401-415. 

14) Yasuda M, Kikukawa R, Nasu T, Kimura J, 2013. Gross anatomical characterization of jejunal and ileal Peyer's 

patches in Japanese black calves. Asian Journal of Animal and Veterinary Advances 8: 135-138. 

 

 

 

 

 

 

 

 

 


