poxviridae 

The term "pock" was originally applied to the pustular eruption of the skin associated with small pox in man. Poxviruses are the largest and most complex viruses of vertebrates. The virions are brick shaped measuring 300-450 x170-260 nm in all genera except parapoxvirus, in which virions are ovoid in shape and measures 220-300 x140-170 nm in diameter. All have an inner core which contains a signle linear molecule of ds DNA. They replicate in the cytoplasm and mRNA  is transcribed by a virion- associated transcriptase. This family is divided into two subfamilies, one of which called chordopoxvirinae and comprises the poxviruses of vertebrates while the second family called Entompoxvirinae and comprises poxviruses of arthropods. The subfamily Chordopoxivirinae is divided into sex genera, all of which include animal pathogens (See table 21.1). 

Table (21.1):Diseases Caused By Poxviruses 
	Genus 
	Host 
	Disease 

	1-   Subfamily:

Chordo poxvirinae

A- Genus orthopoxivirus

          Variola major   V. 

          Variola minor.  V. 

          Monkey pox     V.

          Vaccinia V. 

         Cowpox V.          

        Buffalopox V. 

        Rabbit pox V. 

        Ectromelia V. 
	Humans

Humans 

Monkey, humans 

Cattle 

Cattle, humans 

Buffalo 

Rabbit 

mouse 
	Smallpox 

Alastrim 

Smallpox-like disease

Vaccinia 

Vesicular eruption of the skin 

Buffalopox

Rabbitpox

mousepox. 

	B- Genus Leporipoxvirus 

      Myxoma V. 

      Fibroma V. 
	Rabbit 

Rabbit 
	Myxomatosis 

Fibromatosis 

	C- Genus Avipox 

       Fowlpox V. 

      Other bird pox viruses 
	Chicken 

Various birds 
	Fowlpox 

Birdpox

	D- Genus capripoxvirus 

    Sheeppox V. 

    Goatpox   V. 

    Lumpy skin disease V. 
	Sheep 

Goat 

Cattle 
	Sheeppox 

Goatpox 

Lumpy skin

	E- Genus suipoxvirus 

      Swinepox V. 
	Pig 
	Swinepox 

	F- Genus parapoxivrus 
	
	

	      Pseudocowpox V. 

      Orf (contagious pustular dermatitis  CPD) 

          Bovine papular stomatitis 
	Cattle,humans 

Sheep-goat -human 

Cattle 


	Pesudo- cowpox 

Orf. 

bovine papular 

stomatitis 

	II- SUBFAMILY. 
ENTOMOPOXVIRINAE
	Arthropods 
	-


Physicochemical characters :

Beside the other characters mentioned above. The poxviruses has no neucleocapsid conforming to either of the two types of symmetry found in most other viruses, hence, it is called a "complex" virion. An outer membrane encloses a dumbell-shapped core and two "lateral bodies" of unknown nature. The core contains the viral DNA together with protein. Especially in particles released naturally from cells, rather than by cellular disruption , there is an envelope, which contains cellular lipids and several virus-specified polypeptides. There are over 100 polypeptides in the virion. Within the central core are four enzymes including a DNA-dependent RNA polymerase (transcriptase), a nucleotide phosphohydrolase and two dnAses. The virion contains numerous antigens recognizable by immunodiffusion, most of which are common to all members of any one genus, although each species is characterized by certain specific polypeptides. A few others appear to be shared by all poxviruses of vertebrates. There is extensive cross neutralization and cross-protection between viruses belonging to the same genus, but none between viruses of different genera. Genetic recombination occurs between viruses of the same genus , but not between  those of different genera. 

Poxviruses may withstand drying for months, even when held at room temperature, and they can be stored at -70oC for many years. They are relatively resistant to heat and in the dry state can withstand 100oC for 10 minutes. They are also fairly resistant to common disinfectants but 50% alchol or 0.01 % potassium permenganate inactivates the virus within one hour at room temperature. 

Haemagglutination : 

Extracts of cells infeced with smallpox, vaccinia, mousepox and cowpox viruses agglutinate red blood cells from turkeys and some but not all fowls. The haemagglutinin is a lipoprotein complex that is separable from the virions by centrifugation and therefore, does not occur in purified preparations of the virus. It does not elute spontaneously from agglutinated erythrocytes, and antibodies that inhibit poxvirus haemagglutination do not neutralize infectious virus. The haemagglutinin withstand boiling but is inactivated by lecithin. 

Diseases caused by genus capripoxvirus 

The genus capripoxvirus comprises sheep and goat poxvirus and lumpy skin disease virus, (which affects cattle). Sheeppox and goatpox are often considered  to be host specific, but in parts of Africa where sheep and goats are herded together, strains occur which affect both species. Sheep and goatpox virus and lumpy skin disease virus are indistinguishable by conventional serology and sheeppox vaccine has been used to protect cattle from lumpy-skin disease. 

1- Sheeppox 

Definition and hosts affected :   

It is a highly contagious febrile and often fatal illness characterized by epithelial hyperplasia and micro-vesicle formation in the epidermis which is particularly noticeable on the more exposed part of the body. It is the most severe pox disease of domestic animals. Sheep are the only natural hosts but the susceptibility of different breeds is extermely variable. Merions are probably the most susceptible. The disease is generally more severe in young animals. 

Properties of sheeppox virus : 

Virions are brick- shaped 115x 194 nm with large lateral bodies. Sheeppox virus is sensitive to trypsin, ether , deoxycholate and Nonidet P-40 , inactivated by 2% phenol after 15 minutes. Vaccine strains have been reported to be thermosensitive. Little is known about the haemagglutinin activity of sheeppox virus but Russian workers have recorded low haemagglutination titres with fowl R.B.Cs. 

Clinical features : 

The clinical signs varies in different hosts and in different geographical areas but an epizootic in a susceptible flock of sheep showed 75% morbidity  and mortality can reach 50% and case fatality rates in lambs may approach 100% . The first sign of infection following an incubation period of about  4-8 days is a rise in temperature, increase in respiratory rate, swollen eyelids and a mucous discharge from the nose. On the second day of the clinical illness there is an intense inflammatory reaction in the dermis. Dermal odema becomes marked, the skin prolifrates until it is 12-15 cells thick and raised circular thickened plaques with congested borders about 0.5-1.56 cm in diameter develop on the skin. These nodules are most obvious in the areas of skin where the wool is shortest such as the head, neck, ears axillae and the perineum (Fig.  21.1). Like any pox disease, these nodules passes through the various stages of papules, microvesicle, pustular pocks and scabs. The scabed nodules persist for 3 to 4 weeks and healing occur leaving a permanent scar. Lesions within the mouth affect the tongue and gums and ulcerate. Such lesions constitute an important source of virus for infection of other animals. Viraemia frequently follows the development of the primary pock and may give rise to generalization resulting often in tracheitis and multiple consolidated areas 0.5-2 cm in diameter in the lungs. 

Fig.(21.1):(A) Sheep pox and (B)goat pox in native breeds in Ghana.

P.M. Lesions : 

Post-mortem examination may reveal haemorrhagic inflammation and ulcers of the mucous membranes of the respiratory and intestinal tracts as well as swelling of the lymph nodes, petechiation of the serous membranes and numerous small spherical nodules in the lung, kiddney and occasionally in some other tissues. A gelatinous oedema of the subcutaneous and intramuscular tissues is not uncommen. 

Pathogenesis :

Sheep pox virus can inter the body through small skin wound, when the virus is present in contaminated environment, then the virus replicate in the skin and leads to pocks lesions. 

Following the development of the primary pock, the virus circulate in the blood leading to vireamia and may give rise to generalized infection. At this stage the virus can be isolated from almost any tissue. 

Epidemiology : 

In common with most poxviruses, environmental contamination can lead to introduction of virus into small skin wounds. Scabs that have been shed by infected sheep remain infective for several months during an outbreak, the virus is probably transmitted between sheep by aerosol, there are reports of air- borne transmission taking place over distances of 20-25 yards, and there is circumstantial evidence that mechanical transmission of virus by biting arthropods such as stable flies may also occur. 

Diagnosis:

1-  Clinical manifestation. 


2-  P.M. findings. 

3-  Laboratory disgnosis :-

For virus isolation and identification, various tissue culture systems can be inoculated with the infected materials and the resulting cytopathic effect, on tissue monolayer, can be neutralized by means of specific antisera. For detection of viral antigen : slide agar gel diffusion test using hyperimmune- anti-sheep pox rabbit serum is of value for the rapid diagnosis of sheep pox in skin nodules and scabs. Cross protection tests can also be carried out if pox susceptible and immune sheep are available. For detection of raising in antibody titers SNT in cell culture may also be used. 

Prevention and control : 

For preventing an outbreak in endemic areas, two types of vaccines can be used : Living attenuated and inactivated vaccines. An avianized strain"K" grown on the chorioallantoic membrane of emryonated hen's eggs is used to prepare a dried vaccine. The use of this vaccine in 1ml. amounts into the caudal fold of the tail produces no side effects and is said to confer 100% protection after 2 months and, in most cases, for as long as 5 months. This type of vaccine can be stored satisfactory for at least 13 months. Cell culture vaccines are also being developed in which large quantities of virus are propagated for 30-40 passages in calf kidneþy, lamb kidney or lamb testis cells and adsorbed on to aluminium hydroxide. This vaccine confer a solid immunity on susceptible sheep which persists for about a year or longer.
2- Lumpy skin disease 

Synonysms : Exanthema nodularis bovis, Dermatose nodulaire (Fr).

Definition and hosts affected : It is an acute , febrile infectious disease of cattle characterized by the sudden appearance of an eruption of skin nodules of varing size and extent which usually undergo necrosis . All ages and breeds of cattle are susceptible and thin- skinned breeds are most severely affected. 

Properties of the virus : 

By negatively-stained preparations the particles of lumpy skin diseases (LSD) or neethling virus are measured about 350x300 nm. and its outer coat consists of a complex interwoven network of strands presenting an irregular surface structure. The virus is inactivated by ether and chloroform. It is stable between pH 6.6 and 8.6 and is thermostable for 5 days of 37oC. The virus withstands repeated freezing at -25oC and thawing at room temperature without significant drop of titre, and it will survive in glycerol-saline or in tissue culture fluid kept at 4oC  for 4-6 months. It is also known to persist in skin lesions of affected cattle for at least 33 days even through the necrotic material has become completely dry. There is only one immunological type of virus responsible for true lumpy skin disease. 

Clinical features :

The incubation period of the disease is about 7-14 days and the first sign of the disease is a followed in 4-14 days by a generalized eruption of firm, circumscribed, raised and painful nodules involving the skin and underlying muscle, enlargement of the superficial lymph nodes. The nodules are circular and vary greatly in size but are usually about 2-3 cm in diameter, they may occur on any part of the body but are generally most numerous on the head and neck, brisket, thighs and back. In very severe cases lesions may extend all over the body from muzzle to tail. Granulomatous lesions may also be found in the tongue, dental pad and inner surface of the cheeks in severely affected calves. The nodules usually undergo complete necrosis but indurated skin lesions may persist for many years. They begin to separate from the surrounding tissue after about 7-14 days and  become hard and dry to form "sitfasts." which may take 2-3 months or longer before complete recovery. Affected animals are often unwilling to move and there is frequently oedema of the brisket, limbs and udder, drop in milk yield and abortion of  pregnant cows. During the early stage of the disease, affected animals shows lacrimation, nasal discharge and loss of appetite. Morbidity rate in susceptible herds can be as high as 100% , but mortality is rarely more than 1 or 2%. 

Post Mortm Lesions : 

The P.M examination revealed that the affected animals shows general lymphadinitis and the affected glands are edematous and 4 or 5 times the normal size. Raised plaques are found in the buccal cavity and sometimes in the wall of the rumen, circumscribed nodules may be found in the lung and alimentary tract. 

Pathogenesis :

The virus enter the body by biting insects followed by local, firm, painful swelling develops at the site of biting. The virus pass to the regional lymph node and multiplied in it and then the virus may be recovered from the skin nodules, underlying musculature, saliva, blood and spleen, 

Epidemiology :

Transmission of the disease by direct contact may be occurs. It is likely that the virus is mechanically transmitted between cattle by biting insects, because many of the original outbreaks in South Africa occurred during the wet summer where the arthropods, particularly mosquitoes, become active. Recovered animals harbour the virus for 3 weeks at least. On the other hand the virus being perpetuated in a wildlife reservoir host, possibly the African Cape buffalo. 

Diangosis : 

1- Clinical manifestations . 


2- P.M. findings. 

3- laboratory diagnosis 

laboratory diagnosis:- can be obtained by direct microscopical examination of stained sections of excised skin lesions for the presence of intracytoplasmic inclusions. Skin nodules, underlying musculature, saliva, blood and spleen are considered, preferred source for virus isolation. The suscepected materials can be inoculated on the chorioallantoic membranes (CAM) of embryonated hen's eggs and when the virus is present, a characteristic macroscopic pock lesions can be appeared on the CAM. Cell cultures including lamb and calf kidney, testes, adrenal and thyroid cells and chick embryo fibroblasts as well as immunofluorescence antibody technique can be applied using specific hyper immune serum. For detection of viral antigen AGPT can be applied using pox or LSD-hyper immune sera and skin homogenate and the agent isolated on CAM as antigens. Beside SNT also, AGPT using sheeppox  as an antigen against paired serum samples collected from  clinical cases, can be used for the demonstration of antibodies. 

Differential diagnosis :

Lumpy skin disease can be confused with generalized skin infections of pseudolumpy skin disease which caused by bovine herpesvirus 2, cowpox, but isolation and identification of the causative agent can be differeniate between the two disease. 

Prevention and control : 

The disease can be controlled by using sheeppox virus propagated in tissue cultures as vaccines. It has also been reported that certain African strains of "sheeppox" , which are believed to be more closely related to goatpox give better protection against LSD than true sheeppox. On the other hand, strains of Neething virus attenuated by egg- passage are also being used as vaccines and are said to produce a good immunity. 

