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Abstract

 Caprine arthritis encephalitis virus is a progressive  and chronic viral disease often seen in goats. In 

the present study, seroprevalance of  Caprine arthritis encephalitis in Babylon, Iraq (three sites) which is an 

important area to study the clinical signs and prevalence of CAEV disease in Goats. Serum samples were 

obtained from 92 female and male Iraqi goats, suffering from clinical signs of CAEV. The samples were 

collected from several areas in Babylon /middle Iraq region between  June 2019 and September 2019. All 

serum samples were examined by ELISA for antibodies (Ab) for CAEV. Out of 92 samples, eight of them 

were seropositive (8.69 %) according to test procedure. The prevalence of CAEV in goat male 2 (9.09 %) 

and female 6 (8.57 %). No significant difference was noticed in both sexes. Seropositive increased with ages 

and it was determined higher in adult goat. Clinical signs such as dyspnea, coughing, emaciation, nervous 

signs,  arthritis and mastitis were detected. This study represents the first clonical and serological diagnosis 

of CAEV in Babylon, Iraq. 
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1. Introduction 

 Caprine arthritis - encephalitis virus: 

belongs to the family Retroviridae, genus 

Lentivirus. Caprine arthritis - encephalitis virus is 

a chronic disease in adult goats characterized by 

leukoencephalomyelitis in kids and polyarthritis, 

pneumonia and mastitis in adults (Cheevers et al., 

1981). Caprine arthritis encephalitis virus was 

recorded in many countries (Narayan and Cork, 

1990). Exchanging of live animal across 

boundaries of nations is viewed as a significant 

reason for horizontzl CAEV transmission, whilst 
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ingestion of milk and colostrums to be the  main 

causes of transmission from mother to kids 

(Cheevers et al., 1981; Blacklaws et al., 2004). 

           The period between Caprine arthritis 

encephalitis virus infection and the onset of 

clinical signs  and antibodies may differ from 

months to years (Blacklaws et al., 2004). Several 

techniques used for diagnostic and detections 

CAEV. These depend on the detection either 

antibodies or virus (de Andrés et al., 2005). Cell 

culture and Virus isolation identification 

procedures have been utilized yet can't be broadly 

applied, as explicit cell types are replication 
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prohibitive to specific strains (Reina et al., 2009). 

Low viral loads and CAEV heterogeneity have 

hampered the utilization of the polymerase chain 

reaction as a reference technique. In addition: 

positive polymerase chain reaction results have 

been in some seronegative goats (Reina et al., 

2009). Thus, the diagnosis of CAEV infection is 

commonly performed by clinical and serological 

testing (de Andrés et al., 2005) including  agar gel 

immunodiffusion (AGID) tests and enzyme-linked 

immunosorbent assays (ELISA), with PCR. 

ELISA represents a more greater, specific and 

sensitive technique than AGID testing for the 

diagnosis of antibodies of CAEV (Hamzah and 

Hasso, 2019). Also, Radioimmunoassay, Western 

blotting and radioimmunoprecipitation are used as 

supplementary examines to segregate for 

unlimited results outcomes got  from screening 

tests  (Cheevers et al., 1981;Blacklaws et al., 

2004). 

2. Materials and Methods 

 The study include 92 of goats (22 male and 

70 female) with age ranging from less than 1 year 

to more than 6 years, selected from different areas 

of Babylon/ Iraq, at the period from June 2019 and 

September 2019., Case history, clinical 

examination and clinical signs were recorded for 

each animal in a special forma chart designed for 

this purposes. 

 Peripheral blood samples were aseptically 

collected. The farm owners consent was obtained 

from the jugular vein without anticoagulant by 

vacutainer system to All serum samples were 

submitted to the detection of the presence of anti-

CAEV gp135 and p25 antibodies against CAEV 

by using ID Screen MVV/CAEV Indirect 

screening test. This test was performed on 

commercially available micro plates, according to 

the manufacturer recommendations. Sterile 

vacuum tubes and stored in ice box until arriving 

to the laboratory. 

 Read the ELISA results by using reader at 

450 nm and absorbency values were obtained 

according to the kit protocol. S/P proportion over 

(60 %) was positive, between (50 – 60 %) was 

suspect and under (50 %) was negative. 

Statistical analysis 

 The data of the present study were 

analyzed using the statistical package for social 

sciences, (SPSS Inc., Illinois, Chicago, USA) 

version 23.0. Qualitative data were appear as a 

percentage and frequency. Quantitative data were 

appearing as mean ± standard error for mean 

(SRM). Significant differences between groups 

were evaluated by Chi-square test (X2) and T test. 

So, the p-value was considered significant as the 

following: P-value<0.05 was considered 

significant, P-value > 0.05 was considered no 

significant and P-value<0.01 was considered as 

highly significant (Al-Ukaelii and Al-

Shaeb,1998). 

3. Results 

Serological results according to regions. 

 Enzyme Linked Immunosorbent assay was 

carried out on 92 serum samples collected from 

goat in different parts of three areas in Babylon  

governorate, Iraq. The results showed that 8 

samples out of 92 samples gave positive reaction 

(8.69 %). The seropercentages of CAEV-positive 

for each place were 10 % for Al-Qasim, 8.82 % 

for Al-Taliea and 7.14 %  for Al-Hashimiih . 

Statically, no significant differences (P ≥ 0.05) 

between cites. The results of ELISA are presented 

in Table - 1. 

Table – 1: The serological percentage of three Iraqi governorates for serum antibodies against CAEV 

in goat              

City No. of sera tested Positive sera for CAEV Percentage (%) 

Al-Qasim 30 3  10 

Al-Taliea 34 3  8.82 

Al-Hashimiih 28 2  7.14 

Total 92 8  8.69 
         NS: Non-significant difference (P>0.05) 
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In general, these positive samples revealed 

variable reaction with ELISA, the 8 positive 

samples were divided into, 7 samples which gave 

positive reaction ≥ 60% and the remained 1 

samples considered doubtful between 50% and 

60%  with the test Table 2. 

Table - 2: The ELISA positive samples with variable reaction 

Reaction stat Strong  + Weak   + Total 

Number of samples 7 1 8 
   HS: Highly significant difference (P <0.01)  

Percentage of infection according to sex 

 In depending on sex the 70 female goat 

showed percentage of infection (8.57 %) than 22  

 

male goat (9.09 %), the results showed non-

significant differences between groups P>0.05 

(Table – 3). 

Table – 3: Infection rate with CAEV by ELISA examination of blood according to sex of goat 

Sex  No. of tested animals No. of infected animals Percentage (%) 

Males 22 2 9.09 

Females 70 6 8.57 

Total 92  8 8.69 
     NS: Non-significant difference (P>0.05) 

Percentage of infection, according to age 

groups      

 The effect of age showed in Table - 4. The 

highest percentage recorded in goat more than 6 

years recorded 3 (13.04 %), while the lowest 

recorded in age group less than 1 years (4.54 %) 

positive cases, the results showed significant 

differences between > 6 years and other groups at 

P<0.05 (Table – 4). 

Table – 4: Infection rate with CAEV virus by ELISA according to age of groups 

Age / year No. of tested sheep No. of infected sheep Percentage (%) 

<1 22 1 4.54 

>1-3 18 1 5.55 

>3-6 29 3 10.34 

>6 23 3 13.04 

Total 92 8 8.69 
S: Significant difference ( P<0.05) 

General clinical examination 
 The common clinical signs of CAEV that 

were noticed on some animals including: the rise 

of body temperature up to 40.07°C, pulse rate 

86.13 and respiratory rate 40, emaciation, 

Coughing, Dyspnea, Mastitis, Nervous signs and 

Arthritis. Table 5. 

Table - 5: Vital clinical signs of CAEV infected goat according to ELISA results 

Signs ELISA results 

No. Average (mean ±SE) 

Temperature  (
o
C) 8 38.9-42.0 (40.07 ±0.17) 

Pulse rate (beat/minute) 77-93 (86.13±1.002) 

Respiratory rate (rate/minute) 27-51 (40±1.03) 
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4. Discussion 
 In Iraq, very scarce information regarding 

the CAEV disease in goat is currently available. 

The CAEV has not received any attention and 

usually pass without detection or misdiagnosis in 

veterinary clinics. This study provides more data 

about serological detection of disease of CAEV. 

The serological detection of CAEV infection 

(Table 1) was done by indirect gp135 and p25-

ELISA. However, these results do not necessarily 

represent actual percentage of CAEV infection in 

the studded areas, because most of the animals 

examined were not collected in random fashion, 

but they were selected depended on the clinical 

signs that may gave us doubtful of CAEV 

infection.  

         The non-significant difference between 

CAEV percentages of Al-Qasim and other 

geographical regions (Table - 1). the disease was 

experienced to a high degree in countries  (Gufler, 

et al., 2007; Gurau et al, 2018; Idres et al., 2019). 

In the present study as indicated by Elisa results, 

while 8 0f 92 samples were seropositive (8.69 %) 

and 86 of 92 were seronagative  (91.3 %). When 

compared with other studies. Elfahal et al. (2013) 

in Romania reported a rate of 5.8 % in which the 

virus was isolated from seropositive goat to 

examine its persistence in animals  while  Jesse  et 

al. (2011). Distinguished antibodies in  (8.8 %) of 

serum samples from different regions of Malaysia. 

This study considered the first report about 

infection with CAEV in middle parts of Iraqi goat, 

which considered as a temperate regions and that 

agreed with many researchers reported 

seropositivity rates of  Several serological studies 

revealed varying occurrences in different countries 

ranging from less than (1%) in Switzerland 

(Turchetti, et al. 2013), to higher than (80 %) in 

Italy (Gufler et al., 2007). 

           The detection of Caprine arthritis-

encephalitis virus antibodies in serum is 

considered a diagnosis of infection. However, this 

demonstrates indicates that the animal has a 

contact history with the virus but does not 

distinguish animals under productive virus 

replication from that have cleared their infection 

or have  abortive infection. In addition, animals 

appearing weakly viral antigens will not induce a 

strong immune reactions, and some slow low virus 

replication in animals stays under the limits of 

ELISA identification and specimens from such 

animals are thereby considered negative (Brinkhof 

et al., 2010).  

 With ELISA, the high percentage of 7 give 

positive reaction ≥ 60 % and the remained 1 

samples considered doubtful between 50 % and 60 

%  with the test (Table - 2) was observed, this 

result may probably be due to variable specificity 

of the serum antibodies or the presence of existing 

high levels of antibodies resulting from a chronic 

natural infection in these animals (Akkan et al., 

2009). This study revealed distribution of CAEV 

virus according to sex, 6 isolates from 70 samples 

recorded in female and 2 isolates from 22 recorded 

in male. Statistically, no significant difference 

between male and female at p ≥ 0.05 (Table - 3). 

The results of present study were in agreement 

with Idres  et al. (2019) who reported  higher 

percentage of CAEV (30.25 %) in female and 

lower in male (29.5 %), One can expect a lower 

rate of infection in males than females since they 

are kept longer time in the traditional type of 

rearing activity, while the males are used for meat 

as lambs. 

 The current study, seropositivity was 

reported higher rates in adult goats (13.04) than 

young (4.54), these results agreed with Al-Qudah 

et al. (2006); Cana et al. (2020) who found the 

seropositivity of the disease increase with age. 

High rate age-related seroprevalence of CAEV has 

been reported in few studies. This could occur as a 

result of lifelong infection plus continued 

transmission, resulting in increased cumulative 

proportion of infected animal with age (Rowe et 

al., 1997). The main reason of increasing infection 

rates with age is duo to the chronic form of the 

disease and long replication time of the virus in 

host macrophages and monocyte (Pepin et al., 

1998). 

 The registered seroprevalence is 

corresponded with a history of clinical cases of 

CAEV indicating symptoms related with CAEV 
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such as arthritis in young animals,  emaciation, 

coughing, dyspnea, encephalitis and mastitis in 

adults. Clinical signs detected in several studies 

(Oem et al., 2012;Gurau et al., 2018) related with 

CAEV comply with signs recognized in this study. 
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