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HISTOLOGICAL STRUCTURE OF LYMPHOID TISSUE AND ORGANS OF CALVES 

Abstract. In this article the histological structure and cellular composition of Trachea-associated 

lymphoid tissue (TALT), Bronchus-associated lymphoid tissue (BALT), lymph nodes and spleen 

has been examined in clinically healthy calves. It has been found that the morphofunctional state 

of TALT and BALT corresponds to a state of relative rest, and the lymph nodes and T-dependent 

and B-dependent zones of spleen are in a state of moderate functioning.  
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Аннотация. В данной статье исследовано гистологическое строение и клеточный состав 

трахея-ассоциированной лимфоидной ткани (далее ТАЛТ), бронхо-ассоциированной 

лимфоидной ткани (далее БАЛТ), лимфатических узлов и селезенки у клинически здоровых 

телят. Установлено, что морфофункциональное состояние ТАЛТ и БАЛТ соответствует 

состоянию относительного покоя, а лимфатических узлов и селезенки Т- зависимые и В-

зависимые зоны находятся в состоянии умеренного функционирования.   
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Аннотация. Бул макалада клиникалык жактан дени сак музоолордун трахея менен 

ассоциацияланган лимфоиддик тканынын (мындан ары ТАЛТ), бронхтор менен 

ассоциацияланган лимфоиддик тканынын (мындан ары БАЛТ), лимфа түйүндөрүнүн жана 

көк боорунун гистологиялык түзүлүшү жана клеткалык курамы изилденген. ТАЛТ жана 

БАЛТтын морфофункционалдык абалы салыштырмалуу тынч абалда болору, ал эми 

лимфа түйүндөрдүн Т-көз каранды жана В-көз каранды зоналары жана көк боордун Т-көз 

каранды зонасы салыштырмалуу орточо иштөө абалында болору аныкталган. 

Өзөк сөздөр: ТАЛТ, БАЛТ, лимфа бездер, көк боор, гистология, клеткалар, музоолор. 

Introduction. The presence of Trachea-

associated lymphoid tissue (TALT) in 

animals has been proven, but their structure 

and function have been studied fragmentarily 

and insufficiently. The study of TALT in 

animals is necessary for the development of 

oral, nasal and conjunctival vaccinations and 

for better protection of the corresponding 

animal species from various infections [7]. 

Broncho-associated lymphoid tissue (BALT) 

is a part of the MALT. Study of the BALT is 

important for animals, because they often 

have respiratory infections. Until now, 

methods of immunization against a complex 
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of diseases, which often have a multifactorial 

etiology, have not been uniformly successful. 

It should be recognized that respiratory 

immunity is better associated with local 

immune responses and BALT in the lungs 

promotes these responses. Therefore, 

knowledge about BALT should help in 

development of methods to stimulate local 

respiratory immunity. BALT was not found 

in newborn calves, but an increasing number 

of lymphoid nodules and lymphoid 

aggregates have been found in calves from 4 

to 18 months, and a decrease in their number 

in old cattle. BALT is located under the 

epithelium of the large bronchi, in the 

submucosa of the small bronchioles, and it 

extends from the epithelium to the adventitia 

of the bronchioles. Organized lymphoid 

nodules with primary and secondary follicles 

and unorganized aggregates of lymphocytes 

can be found in lung tissue [3]. 

A ring of lymphoid tissue, which plays a key 

role in the induction of immune responses, is 

present in the pharyngeal mucosa, where a 

huge amount of harmful antigens enters in the 

body during feeding and respiration [9,5]. 

The tonsils are the main components of this 

mucosa-associated lymphoid tissue. In cattle, 

there are five tonsils: pharyngeal, nasal, 

located in the nasopharynx, lingual, palatine 

tonsils and rudimentary tonsils of the soft 

palate in the oropharynx. Interestingly, the 

lymphoid tissue of the laryngopharynx of 

cattle lacks any macroscopically visible 

tonsils [8,4]. The presence of larynx-

associated lymphoid tissue in young cattle 

has been proven [6]. 

The histological structure and cellular 

composition of BALT, intestinal-associated 

lymphoid tissue (IALT), lymph nodes and 

spleen were studied in adult yaks [1] and in 

adult cattle [2]. 

Analysis of literature data on the topic under 

study shows the relevance of studying the 

morphology and cellular composition of 

trachea-associated lymphoid tissue (TALT), 

Bronchous-associated lymphoid tissue 

(BALT), lymph nodes and spleen in calves. 

The aim is to study the histological structure 

and cellular composition of TALT, BALT, 

lymph nodes and spleen in clinically healthy 

calves. 

 

Object and research methods 

The objects of histological studies were the 

trachea, lungs, lymphoid tissue associated 

with the trachea and bronchial system of the 

lungs, as well as regional lymph nodes of the 

lungs and the spleen of clinically healthy 

calves that were kept in farms of the Chui 

region. During the veterinary examination, 

they did not have respiratory disorders in the 

form of coughing, discharge from nasal 

openings and shortness of breath. In total, 5 

calves from 4 to 9 months underwent by 

pathological autopsy. After the autopsy of the 

calves, an autopsy report was drawn up. The 

trachea, lungs, regional lymph nodes of the 

lungs, and the spleen of calves have been 

thoroughly examined. Pieces from the above 

organs were fixed in formalin for histological 

studies. The studies were carried out in the 

laboratory of histology of veterinary and 

sanitary examination, histology and 

pathology department of the KNAU named 

after K.I. Scriabin. Pieces taken from organs 

were fixed in 10% formalin aqueous solution 

for 48 hours. They were then embedded in 

paraffin wax according to a conventional 

embedment technique to obtain paraffin 

blocks. Histological sections with a thickness 

of 3-5 µm were prepared from paraffin 

blocks. To stain histological sections, 

hematoxylin-eosin stains were used. Stained 

histological sections were examined under a 

light microscope. The study of histological 

preparations was carried out using a 

binocular microscope LEICAICC 50 HD at a 
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magnification of 40, 100 and 200. 

Microphotography was performed using a 

digital camera of this microscope. 

Research results 

Trachea-associated lymphoid tissue. In the 

lamina propria, there are lymphoid follicles, 

which so-called trachea-associated lymphoid 

tissue (TALT) (Fig. 1). Normally TALT is in 

a state of relative rest, i.e. there are no 

lymphoid follicles with light centers. 

Lymphoid follicles have a round or oval 

shape without a pronounced mantle zone and 

a light center (Fig. 1). There are single 

division of lymphoblasts noted in the 

lymphoid follicles. The cellular composition 

of TALT is represented mainly by 

lymphocytes, then by plasma cells and 

macrophages. 

 

Fig. 1. Clinically healthy calf. Cross histosection of trachea. 1. Tracheal- associated lymphoid tissue located under the 

mucous membrane. Hematoxylin-eosin. x 100. 

Broncho associated lymphoid tissue. There is a broncho (or pulmonary) associated lymphoid 

tissue BALT (or LALT) In the lungs. There is various sizes in the form of lymphoid formations 

located along the small bronchi and bronchioles (Fig. 2a), and like diffusely spread lymphoid cells 

around the vessels, in the interstitium and in the parenchyma, which perform the function of 

immune surveillance in the lung tissue. The inner surface of the alveoli is covered with 

alveolocytes, which forms a continuous epithelial lining of the alveoli. The walls of the alveoli 

also secreted capillaries, smooth muscle cells, macrophages and single lymphocytes (Fig. 2b). 

 

Fig. 2. Histosection of clinically healthy calf’s lungs. a. Pulmonary-associated lymphoid tissue around two small-

caliber bronchi (indicated by black arrows). Hematoxylin and eosin. x 40. б. Alveolar cavities (5-pointed stars), 
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alveolar walls, consisting of alveolocytes, erythrocytes, lymphocytes and macrophages (black arrows) and 2 

macrophages in the alveolar cavity (white arrows). Hematoxylin-eosin. x 400. 

BALT is normally in a state of relative rest, which is explained by the absence of lymphoid follicles 

with light centers. Lymphoid follicles have a round or oval shape without a pronounced mantle 

zone and a light center (Fig. 3). In the lymphoid follicles, the division of lymphoblasts is noted. 

The cellular composition of BALT is represented mainly by lymphocytes, then by plasma cells 

and macrophages. 

 

Fig. 3. Clinically healthy calf’s lungs . Lung-associated lymphoid tissue around the bronchus in a state of relative rest 

(indicated by arrows). Hematoxylin and eosin. x 400. 

Calf’s lymph nodes. Histologically, the calf’s lymph node consists of the stroma (capsule, 

trabeculae), parenchyma (cortex and medulla) and sinuses. The cortex is represented by lymphoid 

follicles (B-dependent zone) and paracortical zones (T-dependent zone) (Fig. 4a). Lymphoid 

follicles are located in the cortical area (Fig. 4a). In morphofunctional terms, they can be divided 

into actively functioning lymphoid follicles, lymphoid follicles in a state of relative rest, and newly 

formed follicles. Lymphoid follicles contain lymphocytes of various sizes, macrophages, plasma 

cells and blast cells. 

The paracortical zone is located between the B-dependent zone and the medulla and it is 

represented by diffusely localized lymphocytes. Lymphocytes (small, medium and large), plasma 

cells and macrophages have been found (Fig. 4a). The medulla of the lymph nodes consists of 

cords and sinuses, where lymphocytes, macrophages and plasma cells are located (Fig. 4b). 
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Fig. 4. Lymph node in a clinically healthy calf a. 1. Capsule. 2. Lymphoid follicles (B-zone). 3. Paracortical zone (T-

zone). 4. Medulla of the lymph node. Trabecula (arrow). Hematoxylin and eosin. x 40 б. Lymph node medulla of a 

clinically healthy calf. Lymphocytes, macrophages, plasma cells and erythrocytes. Hematoxylin and eosin. x 400. 

Spleen. Histologically, the spleen is 

represented by the stroma and pulp. The 

organ stroma consists of a capsule and 

trabeculae (Fig. 5a). The spleen pulp is 

represented by white and red pulp. The white 

pulp is formed from cells of lymphoid tissue, 

which form periarterial diffuse infiltrates and 

lymphoid follicles. T-dependent zones of the 

white pulp of the spleen are localized around 

the arteries in the form of diffuse infiltration 

and consist mainly of small lymphocytes. 

The B-dependent zone of the white pulp is 

localized near the T-dependent zone and is 

represented by lymphoid follicles (Fig. 5a). 

Lymphoid follicles can be in different 

morphological and functional states. There 

are lymphoid follicles with a pronounced 

light center, mantle and marginal zones (Fig. 

5a). There are lymphoid follicles with a dense 

accumulation of lymphoid cells without 

pronounced zones and with a loose 

arrangement of lymphocytes. The red pulp 

consists of sinuses and cords, where 

erythrocytes are mainly located in large 

numbers. The red pulp also showed the 

presence of macrophages, lymphocytes, 

plasma cells and cells in a state of apoptosis 

(Fig. 5b). 

 

Fig. 5. Spleen in a clinically healthy calf a. White (5-pointed stars) and red (4-pointed stars) pulp, spleen trabecula 

(arrows). The small oval circle of color indicates the T-dependent zone, and the large oval circle indicates the B-

dependent zone of the white pulp. Hematoxylin and eosin. x 100. б. Red pulp. Erythrocytes, lymphocytes, 

macrophages and plasma cells are located in the sinuses. Hematoxylin and eosin. x 400. 
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Conclusion 

1. In the trachea and bronchial system of the 

lungs in a clinically healthy calf, there are a 

trachea-associated lymphoid tissue and a 

broncho-associated lymphoid tissue. Their 

histological structure and cellular 

composition are described. 

2. The functional state of both the trachea-

associated lymphoid tissue and the lung-

associated lymphoid tissue of the calf 

corresponds to the state of relative rest. 

3. The histological structure and cellular 

composition of the lymph nodes are 

described in a clinically healthy calf. The 

functional state of the organ corresponds to 

the state of moderate functioning. 

4. The histological structure and cellular 

composition of the spleen are described in a 

clinically healthy calf. The functional state of 

the organ corresponds to the state of 

moderate functioning. 
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