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1. Introduction 

Camels are susceptible to a variety of infectious 

diseases, such as trypanosomiasis, anthrax, 

hemorrhagic septicemia, brucellosis, mange, and pox, 

that affect other farm animal species as well (1, 2). 

Camelpox is one of the most infectious skin diseases 

that is caused by the Camelpox virus (CPV), a member 

of the Orthopoxvirus (OPXV) genus in the Poxviridae 

family (3). It is considered an enclosed, brick-shaped 

virus with an average virion size of 224-389 nm and an 

unevenly organized tubular structure covering the outer 

membrane (4). Each infectious virion has an envelope 

outer membrane with two internal membranes. 

Serologically, the virus strains of all animal species are 

strongly related; therefore, an enzootic disease exists in 

all areas where camels are herding, which causes 

significant economic loss (5). In Iraq, CPV was first 

reported in 1979, and every 2-3 years, outbreaks of 

Camelpox occur (6). Worldwide, this disease is 

observed in countries where camels live (7). Camelpox 

can be transmitted either directly from infected to 

vulnerable animals or indirectly through contaminated 

environments (8). It has been suggested that an 

arthropod vector has a role in spreading this disease and 

the tick population during the rainy season affects its 

dissemination (9). The virus enters the infected 
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Abstract 

Camels are susceptible to a variety of infectious diseases, such as trypanosomiasis, anthrax, hemorrhagic 

septicemia, brucellosis, mange, and pox, which can also affect other farm animal species.  Camelpox is one of 

the most infectious skin diseases, which is caused by the Camelpox virus (CPV), a member of the 

Orthopoxvirus genus in the Poxviridae family. This study mainly aimed to detect and isolate CPV affecting 

camels in Wasit province, Iraq. Initially, the study focused principally on clinical manifestations of the disease 

in affected animals. Afterward, 110 skin samples were collected from infected animals under strict aseptic 

conditions. They were to be subjected to inoculation into the local embryonated chicken eggs to isolate the virus 

from the chicken embryo fibroblast cell culture. Finally, the isolates were confirmed using the molecular 

polymerase chain reaction (PCR) assay. Camelpox virus isolates appeared as several necrotic pock lesions on 

the Chorioallantoic Membrane (CAM) with cell clustering and sloughing or detachment from the monolayer. 

Molecular testing was conducted using the PCR assay by targeting the ATIP gene at 881bp. The findings 

demonstrated that all the investigated isolates were poxvirus positive. In addition, it was found that Camelpox 

disease is significantly endemic in Wasit province, Iraq. The visualization of the characteristic features of the 

virus also revealed it can easily adapt to replication in the CAM and cell culture.  
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Al-Bayati et al / Archives of Razi Institute, Vol. 77, No. 3 (2022) 1133-1138  

 

1134 

animals’ bodies through respiration and skin abrasions 

causing viremia, during which it can be excreted 

throughout the milk, saliva, and ocular/nasal discharges 

(10, 11). Clinically, the severe form of this disease 

usually appears in young camels, and only the mild 

form can be seen in older animals (9). However, fever, 

lymph node enlargement, and skin sores are the main 

symptoms observed in affected animals. Skin lesions 

emerge 1-3 days after the onset of fever, beginning as 

erythematous macules and then, progressing to papules, 

vesicles, as well as pustules. Crusts form on the burst 

pustule (12). 

The identification of the classic indicators is 

commonly carried out through clinical symptoms; 

however, confirmatory diagnosis is also essential to 

rule out other diseases, such as contagious ecthyma, 

papillomavirus, insect bite reaction, as well as other 

OPXVs and para-poxvirus infections (13). The 

Camelpox virus can be propagated in a large variety of 

cell cultures, such as Vero, MA-104 and MS monkey 

kidney, baby hamster kidney, Dubai camel skin, as well 

as the following primary cell cultures: lamb testis, lamb 

kidney, camel embryonic kidney, calf kidney, and 

chicken embryo fibroblast (14). Due to the limitations 

of traditional approaches, polymerase chain reaction 

(PCR) has emerged as a preferred method for detecting 

and distinguishing CPV from other poxviruses. 

Commonly, ATIP (A-type inclusion protein), 

hemagglutinin, and ankyrin repeat protein (C18L)-

based PCR techniques are preferred for the specific 

diagnosis of Camelpox (15, 16). 

Therefore, this study was designed to detect and 

isolate CPV affecting camels in Wasit province, Iraq.  

2. Materials and Methods 

2.1. Sampling and Research Area 

This research was carried out in different regions of 

Wasit province, Iraq, such as Al-Numaniyah, Al-Hay, 

Sheik Saad, and Badra districts from April 2018 to 

August 2019. Totally, 110 samples of skin crusts and/or 

scrapings were collected from free-ranging camels that 

showed various stages of Camelpox-like skin lesions. 

Case history data showed that the investigated animals 

had not received any specific vaccination against CPV. 

All collected samples were kept in sterile vials with 

buffered glycerol saline, antibiotics, and antifungal 

until they were tested. They were then processed for 

inoculums preparation according to El-Kenawy, Abdel-

Galil (17). 

2.2. Virus Isolation  

2.2.1. Embryonated Chicken Eggs 

Local Embryonated chicken eggs (ECE) of 10-13 

days old were subjected for inoculation with 0.3 ml of 

inoculums into the Chorioallantoic membrane (CAM) 

and then, incubated at 37˚C. Up to the fourth passage, 

the extracted CAMs were checked for pock lesions. All 

techniques were conducted at highly aseptic conditions, 

as mentioned by Robinson and Balassu (18). 

2.2.2. Primary and Secondary Chicken Embryo 

Fibroblast  

The embryo was dissected into small pieces with 

sterile scissors and forceps, and then, the bones, as well 

as viscera, were removed. To remove blood, the 

remaining tissues were rinsed in phosphate buffer 

saline. The embryo body was chopped into small pieces 

with sterile scissors. The utilized medium for growing 

and maintaining cell growth was prepared following a 

unique formula from (GIBCOR, UK). The monolayer 

of the ECE was used for cell culture with 10% bovine 

fetal serum to acclimatize the cells to grow. As 

described in previous studies (19), about 1 ml of CAMs 

suspension was obtained from samples having 

characteristic pock lesions, and they were then filtered 

and seeded in the confluent monolayers in a 25 cm2 

tissue culture falcon. The falcons were checked for 

cytopathic effects (CPE) for up to 5 days every day to 

each passage. The method described by Cunningham 

(20) was followed for preparing primary fibroblast cell 

cultures from 9 days old chicken embryos. After 36-48 

h of incubation, homogeneous cell sheets were created.  

In the chick embryo fibroblasts (CEF) cell culture, the 

prepared viral samples were propagated, and 

approximately 0.3 ml of virus inoculums was 

introduced to the monolayers in falcon. The excess 
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inoculum was removed from tubes after 2 h of viral 

adsorption at 37˚C; then, the maintenance medium was 

added and incubated at 37˚C. The media from five 

infected falcons were pooled after 5 days of 

PROPIDIUM IODIDE, as well as three cycles of 

alternate freezing and thawing. A portion of the pooled 

material was inoculated at 0.3 ml per falcon into a new 

passage of two cell culture falcons (control and 

infected) while a representative amount was kept at 

20˚C.  

2.3. Polymerase Chain Reaction  

The DNAs were extracted from the suspension of cell 

culture, as well as from skin lesions, following the 

manufacturer’s instructions (Bioneer, Korea). The 

concentration and purity of the extracted DNAs were 

evaluated using the Nanodrop device (UVIS 

Drop/ACTGene, USA). The ATIP gene was targeted 

on a set of primers [(F: 5′-AATACAAGGAGGATCT-

3′) and (R: 5'-CTTAACTTTTTCTTTCTC-3′)] (21) to 

prepare the PCR to master mix at a final volume of 25 

l, which was subjected to thermocycler conditions: 1 

cycle initial denaturation (94˚C for 5 min), 30 cycles 

for denaturation (94˚C for 1 min), annealing (45˚C for 

1 min), extension (72˚C for 2.5 min), and 1 cycle final 

extension (72˚C for 10 min). The PCR products were 

subjected to electrophoresis in gel stained with 

ethidium bromide at 100 volts, 80mAm for 1 h, and 

then visualized under UV to detect positive samples at 

881bp.  

3. Results 

3.1. Clinical Findings 

Infected camels showed signs of fever, depression, 

weakness, and anorexic. Due to the restricted suckling 

and grazing caused by widespread oral sores, most of 

the animals were seen with a lowered weight. The 

infected animals showed some degree of hair loss on 

the affected portions of their skin as a result of rubbing 

against hard objects. There were papules vesicles, 

ocular lacrimation, and thick scabs on their lips and 

nose, as well as other body regions, such as the trunk 

(Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2. Inoculation of the Virus on Chorioallantoic 

Membrane   

The virus stock was inoculated on the CAM of 9-11 

days old ECE for four consecutive passages producing 

the characteristic pock lesion of CPV (circular, opaque, 

white swollen, and hemorrhagic patches) (Figure 2). 

 

 

 

 

 

 

 

  

 

3.3. Tissue Culture Expansion 

After four days of inoculation, the virus was 

reproduced in CEF cells and caused CPE. Rounded and 

separated cells from the glass were the characteristics 

of the CPE. There were also a few small syncytia and 

cell floatings after five passages. Gradually, these CPEs  

 

 

Figure 1. Camelpox clinical findings on lips and the body 

 

Figure 2. Pock formation by the Camelpox virus at the third 

(A) and fourth (B) passages 
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from being mild in the first and second passages 

became abundant when reaching the fourth and fifth 

passages (Figure 3). 

 

 

 

 

 

 

 

 

 

 

 

3.4. Molecular Assays   

The PCR positive bands were detected at a product 

size of 881bp. All suspected samples revealed a 

positive amplification targeting the ATIP of the 

poxvirus (Figure 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Discussion 

Worldwide, while the battle to eradicate smallpox is 

nearly completed, other similar viruses, including 

Camelpox, Buffalopox, and Monkeypox, remain 

widespread. It is still unclear how dangerous these 

viruses are to humans (22, 23). It is, however, possible 

that these viruses will re-evolve into smallpox or a 

smallpox-like disease in a less immune human 

population with only minimal antigenic changes 

between the Camelpox and smallpox virus (24, 25). 

The biological properties of the Iraqi CPV were 

comparable to those of the Iranian strain, according to 

the findings presented in a previous study (6). This is 

understandable given that the Etha 78 virus was 

discovered along the Iraq-Iran border. Poxviridae is a 

vast family of viruses that contains ds-DNA, which can 

infect mammals, birds, and insects. Viruses that infect 

vertebrates belong to the Chordopoxvirinae subfamily 

(26). Pox is the most common infectious viral disease 

among camels, and thus, the most well-known (27). 

There were typical clinical manifestations of CPV 

found in this investigation in infected camels, which 

ranged from acute (camel calves) to mild infection in 

adults, indicating that the disease could exhibit itself in 

two or more clinical forms (28). These findings were 

consistent with those observed previously where 

infected camels showed one type with varying degrees 

of severity, as typical Camelpox infections have four 

stages (3, 28). Samples from potential Camelpox 

lesions effectively inoculated into the CAM and ECF 

cell culture resulted in recognizable pock lesions and 

distinctive cytopathic effects on CAMs and cells, 

respectively. Pock lesions formed as dense, grayish-

white, as well as expanded regions, after the fourth 

passage, and embryos were alive 5 days after the 

injection. The findings were consistent with those 

detected by Al-Zi'abi, Nishikawa (8). After the second 

passage, Yousif and Al-Naeem (29) described the pock 

lesion as dense and grayish-white with an elevated 

center. The CPV may be isolated and propagated in  

 

 

Figure 3. Cytopathic effects on the extracellular fluid cells 

inoculated with the suspected inoculum after 48 h showed the 

clustering of cells and their detachment from the glass.  

(A): Control not infected, (B): The second passage, (C): The 

third passage, (D): The fifth passage 

 

 
Figure 4. Agarose electrophoresis gel electrophoresis 

targeting the ATIP gene  

Lane (M): Ladder marker (100-1500bp), Lane (1): Positive 

control, Lanes (2-4): Representative positive samples from 

cell culture, Lanes (5-6): Representative positive samples 

from cutaneous lesions 
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numerous cell cultures, including CEF. In the current 

study, discrete pock lesions and distinctive cytopathic 

effects were detected on CAMs and CEF cells, 

respectively. Cell rounding, multinucleated giant cell 

development, as well as aggregation, and the 

detachment of cell sheet from the monolayer, followed 

by plaque formation was observed in the field isolates 

(30). 

Camelpox virus is still widespread among camel 

herds in Iraq. Although clinical signs of this disease 

have been identified, the availability of quick, specific, 

sensitive, and cost-effective tools might be critical for 

the confirmation of diagnosis. In addition to higher 

sensitivity, a PCR-based test is preferred.  
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