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Summary 
 

The objective of this study was to investigate the influence of infection with Caprine Arthritis Encephalitis Virus 
(CAEV) on estimated milk yield per lactation and its composition. The study was carried out on 259 goats of 
French Alpine breed from production farms in NW Croatia. All goats were kept under similar intensive feeding 
and management conditions. Milk control was preformed and milk samples were collected using the ICAR 
method A4 during the year 2009. At the same time, blood samples were collected and presence of CAEV 
antibodies in the sera was detected using enzyme-linked immunosorbent assay (ELISA). The influence of 
infection status on milk yield, length of lactation and milk composition (fat, protein and lactose) were tested by 
analysis of variance (PROC GLM). Influence of clinical form of arthritis on lactation was also investigated. 
CAEV was serologically confirmed in 37% of goats. In addition, 24% of CAEV positive animals were expressing 
clinical symptoms of arthritis. Strong influence of serological status on all recorded traits has been confirmed. 
Presence of clinical arthritis has confirmed influence only on protein and fat content in milk. 
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Introduction 
 
Caprine arthritis encephalitis is a worldwide spread disease (Ad a ms  e t  a l . ,  1 9 8 4 ;  

Pe t e r ha ns  e t  a l ., 2004). Virus is a member of Retroviridae family, genus Lentivirus. Together 
with Maedi –Visnae Virus (MVV) of sheep, it is classified into group of Small Ruminant 
Lentiviruses (Na r a yan  e t  a l ., 1992). The caprine virus is unique when it comes to other 
lentiviruses including those of sheep because it infects only monocite-macrophage lines of cells 
(Be r t on i  a nd  B l a ck l a ws , 2010). Consequently, organs that contain higher numbers of those 
cells are the target organs of this disease (Mu r p h y  e t  a l . ,  2010). Inflammations caused by 
CAEV result in severe proliferate changes and cause symptoms like arthritis and synovitis of the 
joints, interstitial mastitis and indurations of the udder, chronicle interstitial pneumonia, encephalitis 
in young kids and general wasting (Nor d  a nd  Adno y , 1997; B l a c k la ws  e t  a l ., 2004). 
Transmission of the virus is primarily via colostrum and milk, but also through cohabitation, 
equipment, coitus and in utero (Phe l p s  a nd  Smi t h , 1993; Rowe  and  Ea s t , 1997; 
Pe t e r ha ns  e t  a l . , 2004; Le  J a n  e t  a l ., 2005; La r a  e t  a l ., 2005). Development of clinical 
symptoms depends on genetics of the host animal (Che e ve r s  e t  a l ., 1997; Pe r r y  e t  a l ., 1995) 
as well as on the virus strain (T r u j i l l o  e t  a l ., 2004). Since first recognition made by Cor k  e t  
a l ., (1974), it became a significant disease of goat dairy production. CAEV is causing slow but 
progressive non curable infections and thus far without possibility of effective vaccination 
(Be r ton i  and  B lack l aws , 2010).  
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Possible prevention of virus transmission can be via pasteurization of colostrum and milk, 
separation of kids from dames after parturition and culling of seropositive animals when possible 
(Rowe  e t  a l ., 1992; Tu r i n  e t  a l ., 2005, Re i na  e t  a l ., 2009). Infected goats may stay in state 
of subclinical infection for life and spread the virus, or can develop various clinical symptoms. 
Severity of symptoms is related to number of lactations (Smi t h  a n d  S h e r ma n , 2009). 
Symptoms related to udder can be: indurations of udder (“hard udder syndrome”), with 
hypogalactia and grater susceptibility to intrammamary infection (Ke n n e d y - S t o s k o p f  e t  a l ., 
1985; Nor d  &  Adnoy , 1997; B l ac k l a ws  e t  a l ., 2004). Although the goat dairy production in 
Croatia developed rapidly during the last ten years, CAEV monitoring and eradication programs 
have so far not been applied. However, individual studies have shown that the prevalence of CAEV 
had increased since its first recognition in Croatia from 7.7% (Ča č  e t  a l ., 1996) to over 50% in 
nowdays (Ta r i ba  e t  a l ., 2010). Results of researches about influence of CAEV on milk yield and 
lactation parameters from other countries have brought diverse results (Le r o n d e l l e  e t  a l . ,  1989; 
1992; Smi t h  a nd  Cu l t i p , 1988; Lue n g o  e t  a l ., 2004; Tu r i n  e t  a l ., 2005; Le i t ne r  e t  a l ., 
2009). 

 
Aim 
 
In our research we wanted to explore if there was influence of CAEV infection on estimated 

milk yield, length of lactation and milk composition of French Alpine goat in Croatia. Also our 
intention was to see if clinical form of arthritis had influence on same things.  

 

Material and methods  
 
Research was conducted on 259 goats of French Alpine breed from NW Croatia. All animals 

were kept in condition of intensive milk production, had similar nutrition and were milked twice a 
day by machine. All were breed by natural mating. Goats were removed from the herd because of 
low production, incurable clinical mastitis, infertility or for the purpose of herd remount. Kids were 
not separated from dames because there were no possibility for replacement nutrition or even 
pasteurization of colostrum and milk, so they fed by suckling their dames. Goats were examined 
clinically, including general condition and gait, inspection and palpation of udder and joints. 
Clinical diagnose of arthritis was noted. Blood samples were collected from jugular vein. The 
enzyme immunosorbent assay (ELISA) was performed on the serum samples using CHEKIT 
CAEV/MVV (IDEXX, Switzerland). Milk samples were collected using the ICAR method A4 
during the year 2009, and the overall lactation averages per goat were obtained for milk yield, 
length of lactation, lactose, protein and fat content. The influence of CAEV infection status 
(serological and clinical) on milk yield, length of lactation and content of milk (fat, protein and 
lactose) during one lactation was tested by analysis of variance using PROC GLM (S AS, 2004). 
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Results and discussion 
 
The results of serological status examination showed that 37% of examined goats were infected 

with CAEV. Prevalence lower than the one obtained in our previous research (Ta r i ba  e t  a l ., 
2010) is a characteristic of the smaller subset of data analysed in this research. Results of 24% 
regarding to clinical form of arthritis differ from those given by Phe lp s  a nd  Smi t h  (1993) who 
stated that only small number of animals develops clinical sings. 

Influence of clinical form of arthritis on milk production (Table 2.) was not confirmed. Good 
genetics, nutrition and management in these intensive dairy production herds, reflected in the good 
state of the immunological system as were noted by Be r t on i  a nd  B l ac k l a ws  (2010). 

CAEV infection decreases total milk yield per lactation, length of lactation, as well as fat and 
protein content (Table 1.). Similar results were obtained in previous research (Pe t e r ha ns  e t  a l ., 
2004; Tu r in  e t  a l . ,  2005) but without measuring influence of clinical arthritis. Since goat milk in 
Croatia is mainly intended for cheese production, it can be suggested that the introduction of serious 
eradication measures will benefit the total goat dairy production in our country as was the case in 
other countries (Lue ngo  e t  a l ., 2004; Pe t e r ha ns  e t  a l ., 2004;  Re ina  e t  a l ., 2009). 
 
Table 1. – INFLUENCE OF THE SEROLOGICAL STATUS (CAEV) ON MILK YIELD AND MILK COMPOSITION  
 
 CAEV 

Seropositve 
LSM±SE 

Seronegative 
LSM±SE P 

Length of lactation (days) 239.88 ± 3.23 253.53 ± 3.86 <.001 

Total milk (kg / lactation) 618.74 ± 19.61 675.23 ± 23.39 <.001 

Milk (kg / day) 2.57 ± 0.06 2.62 ± 0.07 <.005 

Fat (%) 3.65 ± 0.05 3.83 ± 0.07 <.001 

Protein (%) 2.76 ± 0.02 2.92 ± 0.02 <.001 

Lactose (%) 4.12 ± 0.01 4.13 ± 0.01 <.005 

 
 
Table 2. – INFLUENCE OF CLINICAL ARTHRITIS ON MILK YIELD AND MILK COMPOSITION   
 
 Clinical negative 

LSM ± SE 
Clinical positive 

LSM± SE P 

Length of lactation (days) 248.76 ± 2.56 244.66 ± 4.34 N.S. 

Total milk (kg / lactation) 648.81 ± 15.51 645.16 ± 26.28 N.S. 

Milk (kg / day) 2.57 ± 0.04 2.62 ± 0.08 N.S. 

Fat (%) 3.83 ± 0.04 3.65 ± 0.07 0.10 

Protein (%) 2.90 ±  0.44 2.77 ± 0.74 0.01 

Lactose (%) 4.13 ±  0.01 4.12 ± 0.01 N.S. 
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Conclusions  
 

According to our results, infection with CAEV has a negative influence on goat dairy 
production and milk quality in NW Croatia. Infection with CAEV should be monitored and 
measures of eradication like separating kids from dames and pasteurization of colostrum and milk 
should be conducted. Because of a high prevalence of CAEV infection eradication measures like 
culling seropositive animals would cause indispensable economic loss for the farmers. In further 
studies subclinical mastitis should be included in examination together with milk yield and 
composition. Also, the strain of virus and genetics of animals with developed clinical signs of 
arthritis should be considered. Examination of other possible causative agents of clinical arthritis 
should be explored as well as the influence of number of parity. 
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UTJECAJ INFEKCIJE VIRUSOM ARTRITIS ENCEFALITISA KOZA NA PROIZVODNJU MLIJEKA U STADIMA FRANCUSKE 

ALPSKE KOZE SJEVEROZAPADNE HRVATSKE 
 

Sažetak 
 

Istraživanje je provedeno sa svrhom utvrđivanja utjecaja infekcije virusom artritis encefalitisa koza (AEK) na ukupnu količinu i 
sastav mlijeka u trajanju od jedne laktacije. Istraživanje je provedeno na 259 francuskih alpskih koza iz komercijalnih farmi 
sjeverozapadne Hrvatske. Koze su držane i hranjene na sličan način. Kontrola i uzorkovanje mlijeka provedeno 2009. godine ICAR4 
metodom. Istovremeno su prikupljeni uzorci krvi za serološko testiranje na prisutnost AEK antitijela koje je provedeno  imunoenzimnim 
testom (ELISA). Utjecaj infekcije na ukupno mlijeko , trajanje laktacije i sastav mlijeka (mast, protein i laktozu) testirano je analizom 
varijance (PROC GLM). Utjecaj kliničkoh artritisa na laktaciju također je testiran. AEK je serološki potvrđen u 37% koza. Nadalje, 24% 
AEK pozitivnih koza je imalo klinički artritis. Potvrđen je utjecaj serološkog statusa na sva istraživana svojstva. Klinički artritis utjecao je 
na količinu (%) proteina i masti u mlijeku. 

 
Ključne klinički artritis, artritis encefalitis koza, ukupno mlijeko, duljina laktacije, kvaliteta mlijeka, koze 
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