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Öz

Amaç:	 Küçük	 ruminant	 lentivirus	 enfeksiyonu,	 koyun	 ve	 keçilerde	 pato-

lojik	ve	klinik	olarak	mastitis,	maedi,	 visna	ve	artritise	neden	olan	bir	dizi	

ana	hedef	organı	aynı	anda	ve	immunpatojenik	olarak	etkileyebilen	kronik	ve	

tedavi	edilemez	bir	karaktere	sahiptir.	Bu	çalışmanın	amacı,	histopatolojik	ve	

immunohistokimyasal	olarak	enfekte	keçilerin	farklı	dokularındaki	lezyonla-

rı	ve	hücresel	dağılımını	ortaya	koymaktır.

Gereç ve Yöntem:	Çalışmada,	seropozitif	olduğu	bilinen	toplam	6	adet	keçi,	

ayrıca	1	adet	abort	fötus	kullanıldı.	Histopatolojik	bulgular	ve	immunohisto-

kimyasal	olarak,	hücresel	dağılımlar	tespit	edildi.

Bulgular:	 Histopatolojik	 olarak	 bronkopnömoni	 ve	 kronik	 intersitisyel	

pnömoni,	 enteritis,	 böbreklerde	 proksimal	 ve	 distal	 tubulus	 epitellerinde	

hidropik	dejenerasyon	ve	nekroz,	hiyalin	damlacıkları	 ve	hiyalin	 silindirle-

ri,	dalakta	konjesyon	ve	lenfoid	hücrelerde	azalma,	kalpte	konjesyon,	hiyalin	

dejenerasyonu	ve	nekroz	 ile	karaciğerde	hidropik	dejenerasyon,	nekroz	ve	

hepatitis	gözlendi.	İmmunohistokimyasal	olarak	akciğerde	bronş	ve	bronşi-

yollerin	 epitellerinde,	 alveoler	makrofajlarda	 ve	 lenfositlerde,	 dalakta	 len-

fosit	ve	makrofajlarda,	bağırsaklarda	kript	ve	villus	epitellerinde,	lenfosit	ve	

makrofajlarda,	karaciğerde	 ise	Kupffer	hücrelerinde	ve	 lenfositlerde	pozitif	

boyanmalar	görüldü.	Aksine,	böbrekler	ve	kalpte	pozitiflik	görülmedi.

Öneri:	 Sonuç	 olarak,	 keçi	 yetiştiriciliğinde	 önemli	 bir	 yeri	 bulunan	 küçük	

ruminant	lentivirus	enfeksiyonunda	elde	edilen	veriler	ve	bu	verilerin,	yeni	

çalışmalarda	ve	geliştirilebilecek	mücadele	programlarında	önem	arz	edece-

ği	düşünülmektedir.

Anahtar kelimeler:	Histopatoloji,	immunohistokimya,	keçi,	küçük	ruminant	

lentivirus

Abstract

Aim:	Small	ruminant	lentivirus	infections	has	chronic	and	incurable	character	

that	 might	 simultaneously	 and	 immunopathogenically	 affect	 several	 major	

target	 organs,	 causing	 pathological	 and	 clinical	 mastitis,	 maedi,	 visna,	 and	

arthritis	 in	 sheep	 and	 goats.	 This	 study	 aimed	 to	 reveal	 the	 lesions	 and	

their	 cellular	 distribution	 in	 different	 tissues	 of	 histopathologically	 and	

immunohistochemically	infected	goats.

Materials and Methods:	 A	 total	 of	 six	 goats,	 known	 as	 seropositive,	 and	

one	 aborted	 fetus,	 were	 used	 for	 the	 study.	 Histopathologic	 findings	 and	

immunohistochemical	cellular	distributions	were	determined.	

Results:	 Histopathologically,	 bronchopneumonia	 and	 chronic	 interstitial	

pneumonia,	 enteritis,	 hyaline	 droplets	 and	 hyaline	 cylinders,	 hydropic	

degeneration	 and	necrosis	 of	 proximal	 and	distal	 tubular	 epithelium	 in	 the	

kidneys,	congestion	and	decrease	of	lymphoid	cells	in	the	spleen,	congestion,	

hyaline	degeneration	and	necrosis	 in	 the	heart,	 and	hydropic	degeneration,	

necrosis	 and	 hepatitis	 in	 the	 liver	were	 observed.	 Immunohistochemically,	

positive	 staining	 was	 observed	 in	 the	 epithelium	 of	 the	 bronchi	 and	

bronchioles,	alveolar	macrophages	and	lymphocytes	in	the	lung,	lymphocytes	

and	 macrophages	 in	 the	 spleen,	 crypt,	 and	 villous	 epitelium,	 lymphocytes	

and	macrophages	 in	the	 intestine,	and	Kupffer	cells	and	 lymphocytes	 in	the	

liver.	In	contrast,	no	positivity	was	observed	in	the	kidneys	and	heart.	

Conclusion:	 It	 is	 anticipated	 that	 the	 data	 obtained	 on	 small	 ruminant	

lentivirus	 infections	will	have	an	 important	place	 in	goat	breeding	and	will	

be	important	for	new	studies	and	control	programs	that	may	be	developed.

Keywords:	 Goat,	 histopathology,	 immunohistochemistry,	 small	 ruminant	

lentivirus
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granulocyte infiltrations with a majority of lymphocytes 
in the interalveolar septum were seen. Also, neutrophil 
granulocyte infiltrations and alveolar macrophages in the 
alveoli, smooth muscle hypertrophy around the bronchi 
and bronchioles, and mononuclear cell infiltrations were 
observed (Figure 1B). In addition, degeneration of the 
bronchiolar epithelium and desquamation of the epithelium 
due to necrosis were observed in a goat lung (Figure 1C). In 
addition, intracytoplasmic inclusion bodies were observed 
in bronchial and bronchiolar epithelium (Figure 1D). Severe 
emphysema was noted in only two lung tissues. In aborted 
goat lungs, thickening and congestion were observed in the 
vessels due to infiltration with mononuclear cells in the 
interalveolar septum.

It was observed that sinusoids were filled with erythrocytes, 
lymphoid cells decreased, and macrophages increased in 
the spleen (Figure 2A). Hydropic degeneration and necrosis 
in the hepatocytes, as well as an increase in Kupffer cells, 
were observed in three livers (Figure 2B). In comparison, 
congestion and mild fatty vacuoles were seen in hepatocytes 
in two livers. Mononuclear cell and macrophage infiltrations 
with predominantly lymphocytes were noted in only two 
livers. In the kidneys, congestion, hydropic degeneration, 
and necrosis were observed in the proximal and distal 
tubular epithelium in three of them. At the same time, hyaline 
droplets and hyaline cylinders were noted in two kidneys 
(Figure 2C). Hyperemia, hyaline degeneration and necrosis 

were observed in the heart (Figure 2D). Mononuclear cell 
infiltrations consisting of lymphocytes and macrophages 
were observed in the lamina propria of the intestine (Figure 
2E), as well as degeneration in some crypts; hyperplasia was 
noted in some crypts. Intracytoplasmic inclusions were noted 
in the crypt epithelium of two goat intestines (Figure 2F). 
In addition, degeneration and desquamation of the lamina 
epithelialis and hyperemia of the submucosa were observed 
in both goat intestines. Because of autolytic changes were 
noted in the macroscopically softened and dispersed brain 
samples, they could not be pathologically examined.

Immunohistochemically, positive staining was detected in 
the lungs, spleen, intestine, and liver, but no staining was 
detected in the kidneys and heart (Table 1). In the lungs, 
positive reactions were detected in the epithelium of bronchi 
and bronchioles, in alveolar macrophages, and the cytoplasm 
of lymphocytes and macrophages in the interalveolar septum 
(Figure 3A-B). Positive staining was observed in the spleen, 
especially in lymphocytes and macrophages (Figure 3C-D). 
In the intestine, positive reactions were noted mainly in the 
crypt and villous epithelium, lymphocytes, and macrophages 
(Figure 3E). It was detected mainly in Kupffer cells but 
also in sinusoids and lymphocytes in the liver (Figure 3F). 
No positivity was detected in the kidneys and heart. The 
intensity of immunohistochemical staining in the cells is 
detailed in Table 2.
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Table 1. Results of immunohistochemical staining of organs

Table 2. 	 The intensity of immunohistochemical staining in cells

 
IHC 

Lung Spleen Intestines Liver Kidney Heart Brain 
Goat 1 + + + + - - NE 
Goat 2 + + + + - - NE 
Goat 3 + + + + - - NE 
Goat 4 + + - - - - NE 
Goat 5 + + + + - - NE 
Goat 6 + + + + - - NE 

Abortion - + - - - - NE 
NE: Not examined 
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Lung Spleen Intestines Liver 
Bronchi/ 

bronchiolar 
epithelium 

Lymphocyte/ 
Macrophage 

Lymphocyte/ 
Macrophage 

Crypt/villus 
epithelium 

Lymphocyte/ 
Macrophage Hepatocyte Lymphocyte 

/Kupffer Cells 

Goat 1 ++ ++ + ++ + - ++ 
Goat 2 + ++ + ++ + - ++ 
Goat 3 +++ +++ ++ +++ ++ - +++ 
Goat 4 + + + - - - - 
Goat 5 + + + + + - + 
Goat 6 ++ ++ ++ + + - ++ 

Abortion - - + - - - - 



Kanat et alPathologic Findings in infected goats with SRLV

Eurasian J Vet Sci, 2023, 39, 2, 92-99

Figure 1. Histopathology of lung. A) Intracytoplasmic inclusion (arrow), oedema (asterix) and degeneration and desquamation in 

pneumocytes, B) Thickening due to alveolar macrophages and mononuclear cells in the interalveolar septum, smooth muscular 

hypertrophy around the bronchioles (arrows), C) Mononuclear cells and few neutrophil granulocyte infiltrate in alveoli, degeneration and 

desquamation in bronchioles (asterix), D) Neutrophil granulocyte infiltration in the alveoli and intracytoplasmic inclusion bodies in the 

bronchioles (arrow), HE. Bar= 100 μm (A-D).

Figure 2. Histopathology of spleen, liver, kidney, heart and intestines. A) Congestion in red pulp and decrease in lymphoid cells, spleen. 

B) Necrosis in hepatocytes (arrows) and hyperplasia in Kupffer cells, liver. C) Degeneration and necrosis in proximal tubules (arrows), 

hyaline droplets and hyaline cylinders (arrowheads), kidney. D) Hyperemia (arrowheads), hyaline degeneration and necrosis (arrows), 

heart. E) Degeneration and desquamation in the epithelium, mononuclear cell infiltration in the propria (arrowheads), intestine. F) 

Intracytoplasmic inclusion in the crypt epithelium (arrows), intestine, HE. Bar= 50 μm (F), 100 μm (A-D), 200 μm (E).
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Discussion

Small ruminant lentiviruses are one of the most important 
viral pathogens affecting sheep and goats worldwide. Both 
goat and sheep lentiviruses cause chronic inflammatory 
and degenerative diseases of the brain, lungs, joint tissues, 
and mammary glands (Blacklaws et al 2004, Ramirez et al 
2013, de Miguel et al 2021, Doğan et al 2021). CAEV causes 
persistent infection, particularly by infecting monocytes 
and macrophage cells and clinically causes chronic 
inflammatory disease (Patton et al 2012). SRLVs remain 
latent in monocytes without producing infectious particles 
as proviral DNA. The prerequisite for viral replication is the 
differentiation of monocytes into macrophages, and this 
differentiation increases markedly under stress, pregnancy, 
and immunosuppression (Chebloune et al 1996). This study 
found that macrophages and mononuclear cell infiltration 
were predominant in all tissues examined. In previous 
studies, monocytes/macrophages and dendritic cells were 
found to be the main target cells of SRLVs. The infected 
macrophages infiltrating the tissues played a role as Trojan 
horse in the multisystemic window of infection because they 
had a large tissue distribution area (Anderson et al 1983, 
Storset et al 1997, Ryan et al 2000, McNeilly et al 2008, 
Minguijon et al 2015).

This present study observed histopathologic findings of 
subacute and chronic pneumonia in all goats' lungs, similar 
to previous researchers' findings (Turchetti et al 2013, Son 
et al 2017). Interstitial pneumonia and bronchopneumonia 
in the lungs, smooth muscle hypertrophy around the 
bronchi and bronchioles, and intracytoplasmic inclusion in 
the alveolar epithelium in two of the lung tissue samples, 
as well as degeneration, necrosis, and desquamation in the 
bronchiolar epithelium in one goat lung were observed. 
In addition, positive immunohistochemical staining was 
detected in the cytoplasm of lymphocytes and macrophages 
in the bronchial and bronchiolar epithelium, alveolar 
macrophages, and interalveolar septum. Although arthritis 
has been reported as the most important clinical finding in 
CAEV infections in goats older than 1-2 years, in previous 
studies, interstitial pneumonia is also an important finding 
(Sims et al 1983, Robinson, Ellis 1984, Dolka et al 2020, 
Moroz et al 2022). In this disease, an inflammatory reaction 
consisting of macrophages and lymphocytes in the interstitial 
tissue of the lung, fibrosis, alveolar proteinosis, thickening 
of the interalveolar septum, smooth muscle hyperplasia in 
the bronchioles, and positive immunohistochemical staining 
of alveolar macrophages and bronchial epithelial cells were 
noted histopathologically (Patton et al 2012, Eroksuz et al 
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Figure 3. Immunohistochemical staining and positive reactions. A) Lymphocyte (arrowheads), intracytoplasmic staining in bronchial 

epithelium and lumen (arrows), lung, goat. B) Positive reactions in the cytoplasm of alveolar macrophages (arrow) and lymphocytes 

(arrowheads) and bronchial epithelium, lung, goat. C) Positive reactions in the cytoplasm of lymphoid cells (arrowheads), spleen, aborted 

kid. D) Positive reactions in lymphoid cells (arrowheads) and macrophages (arrows), spleen, goat. E) Positive staining in the cytoplasm 

of crypt epithelium (arrowheads), intestine, goat. F) Positive reactions (arrows) in Kupffer cell cytoplasm, liver, goat. Bar= 50 μm (A-F).
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virological, and histopathological composite studies, which 
will be planned in the future with more samples.
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