Herpesviridae 
Herpes viruses have been found in insects, reptiles and amphibia as well as birds and mammals. They produces dangerous disease in domestic animals and birds as infectious bovine rhinotracheitis, pseudorabies and Mark's disease, infectious laryngotracheitis. 

Properties of herpesviruses : 

The herpesviruses (Gr. Herpes = creeping) have enveloped virions about 120-200 nm in diameter with icosahedral nucleocapsids (Fig. 11.4). Their genome is a single linear molecule of dsDNA. They replicae in the nucleus and mature by budding through the nuclear membrane, thus acquiring an envelope. This family subdivided into three subfamilies (see Table, 22.1).
Herpes viruses survive from generation to generation by establishing latent infections, from which virus is periodically reactivated and shed, and in some betaherpesvirus and gammaherpesvirus infections, shedding may be continous. Many herpesviruses are highly host specific, but some alphaherpesviruses, such as pseudorabies virus and B- virus, may affect a wide range of species. 

The virions of herpesviruses contains more than 20 proteins, of which 6 are present in the nucleocapsid, 2 being DNA - associated. Five glycoproteins are located in and may project as peplomers from the envelope. One of the peplomer glycoproteins possesses Fc receptor activity and it binds normal IgG. Other structural proteins are associated in the "tegument" which is a layer of globular material surrounding the capsid. 

Table (22.1) :diseases caused by herpesviruses. 

	Virus 
	Host 
	Disease

	(A) Subfamily : 

Alphaherpesvirinae :
Herpes virus 1 

  Human herpes virus 1
	Humans 
	Herpes simplex (upper respiratory infections,stomatitis, generalized systemic disease, severe and generally fatal encephalitis. 

	 Bovine herpes   Virus 1 
	Cattle 
	Infectious bovine rhinotracheitis, infectious 

pustular vulvovaginitis-infectous balanopos-

thitis. 

	 Equine herpes - virus1
	Equine 
	Abortion 

	 Caprine herpes- virus 1 
	Sheep and 

goats 
	Conjunctivitis, respiratory disease. 

	 Canine herpes-  virus1
	Dogs
	Hemorrhagis disease of pups 

	 Feline herpes -  virus 1
	Cats 
	Feline viral rhinotracheitis 

	 Avian herpes-   virus 1
	Chicken 
	Infectious larynogtracheitis

	 Duck herpes   virus 1
	Duck 
	Duck plaque (Duck enteritis)

	Herpes viruses 2 

 Human (alpha)  herpes virus 2
	Human 
	Herpes simplex (Genital infections). 

	 Bovine herpes - 

    virus 2
	Cattle 
	Bovine mammillitis, Pseudolumpy skin 

disease.  

	Herpes virus 3

 Varicella-Zoster 

   (human alpha)

herpesvirus 3 
	Humans 
	Herpes zoster 

	 Equine herpes - 

    vireus 3 
	Horses 
	Coital exanthema 

	Herpes virus 4 

 Equine herpes - 

    virus 4
	Horses 
	Rhinopneumonitis 

	 B- Virus 
	Monkey, 

Humans 
	Encephalitis in man 



	 Pseudorabies 

    virus 
	Pig 
	Pseudorabies 

	(B) Subfamily : 

Betaherpesvirinae : 
	
	

	 Human Cytom- 

   egalovirus 

(human beta) herpes 

       virus 5
	Humans 
	Jaundice, hepato-splenomegaly, brain 

damage, death. 

	 Bovine herpes 

          virus 3 
	Cattle 
	Bovine cytomegalo virus 

Infection 

	 Equine herpes 2 
	Equine 
	Equine cytomegalovirus infection 

	 Porcine herpes 

   virus 
	Swine 
	Inclusion body rhinitis, generalized 

cytomegaloverus infection.  

	(C) Subfamily :

Gammaherpes virinae:

 Human (gamma ) 

    herpesvirus 4
	Humans 
	Burkitt lymphoma, Nasopharyngeal 

carcinoma, infectious. mononucleosis. 

	 Malignant catarrhal 

    fever virus 
	Cattle, buffaloes 
	Malignant catarrhal fever. 

	 Mark's disease virus 
	Chicken 
	Marek’s disease


Subdivision of the family into subfamiles is based on biological properties, but classification into genera is based on the genome arrangement and serological reactivity, e.g., alphaherpes virinae has a wide host range and characterized by rapid growth and causes lysis of infected cells and has the capacity to establish latent infections primarily but not exclusively in nerve ganglia. Betaherpesvirinae has a restricted host range with replicative cycle and shows slow progressive infection in cell culture, lysis of cells occurs several days after infection and the infected cells often become enlarged (cytomegalia). Gamma herpesvirinae has a narrow host range and all members of this subfamily are replciates in lymphoid cells, this subfamily are replciates in lymphoid cells, either T or B lymphocytes which are transformed to tumors. Latent virus is frequently demonstrable in lymphoid tissue. The herpesviruses is relatively unstable at room temeprature and also is fairly heat-labile, being inactivated in 30 minutes at 50oC. Virus can be preserved in the frozen state at -50oC or 4oC , but storage of many strains at-20oC  reduces infectivity more than ten-fold in 2 weeks. However, infected tissue homogenates suspended in glycerol, or after being ground up in skimmed milk, can be stored at -20oC without appreciable loss of titre. Most herpesviruses do not agglutinate R.B.Cs when examined by the usual methods but some are adsorbed on to sheep R.B.Cs treated with tannic acid which can then be agglutinated by specific antisera. 

There is a number of serological relationships between some viruses in this family based on SNT, CFT, and AGPT. 

Infectious Bovine Rhinotracheitis 

Synonyms : Viral bovine rhinotracheitis, necrotic rhinitis, red nose. The causative virus (Bovine herpes 1) also give rise to infectious pustular vulvovaginitis (IPV) , infectious bovine balanoposthitis (IBP) and coital exanthema.

Defintiion and hosts affected : 
Infectious bovine rhinotracheitis (IBR) is an acute highly contagious viral disease of cattle characterized by fever, dyspnoea, rhinitis, sinusitis and other inflammatory changes in the upper respiratory tract. The virus may also invade hte placenta and fetus causing abortion. Wild deer show a high incidence of neutralizing antibody in their sera. 

Properties of the virus :
The IBR virions are spherical structures measuring about 130-180 nm in diameter composed of a double limiting membrane and an electron dense central core. The viral genome contains ds DNA . 

The IBR virions are relatively thermolabile with a half- life at 37oC of approximately 10 hours. Its infectivety is destroyed by ether, acetone or alchol and by irradiation with ultraviolet light. The virus is labile at pH 4.5-5 but is very stable at pH 6-9 and remains viable at optimum pH for at least 9 months when stored at -60oC.

Clinical Feature :- 
1- Respiratory form (IBR) : This form of the disease occur as subclinical, mild, or severe disease. Morbidity rates may approaches 100% and mortality may reach 10% , particularly if complications occur. In the natural disease, the incubation period of 2-6 days is followed by a rise in body temperature as high as 41oC-42oC . The course of the illness, which may be sudden in onset, varies from 7-14 days but very mild cases may pass unrecognized. By the third day, virus is present in the nasal and ocular discharges. Following fever, depression, inappetance, and a profuse nasal discharge, initially serous and later mucopurulent were noticed. The nasal mucosa is hyperemic, and lesions within the nasal cavity progress from local pustular necrosis to large areas of hemorrhagic ulcerated mucosa which is covered by a cream colored diphtheritic membrane. The breath may be fetid. Dysponea and mouth breathing may occurs  in severe cases where the entire respiratory tract is involved with swelling and inflammation of the mucous membranes together with the accumulation of mucopurlent exudates which leads to a deep bronchial cough , bronchitis and may be bronchopneumnia. Unilateral or bilateral conjunctivitis, often with profuse lacrimation may  occur. Gasteroenteritis may occur in adult cattle and is a prominent finding in the generalized disease of neonatal calves which showed blood stained diarrhae leading to death. Abortion may occur at 4 to 7 months gestation. The virus has also been reported to be associated with mastitis and may also cause meningoencephalitis in 2 to 3 months- old calves. 

2- Genital disease (IPV) :- This form of the disease is most commonly recognized in dairy cow. Affected cows develpes fever, depression, anorexia and stand apart, often the tail raised away from contact with the vulva, frequent micturition. The vulval labia are swollen, there is a slight vulval discharge, redness of the vestibular mucosa with the appearance of many small pustules. The adjancent pustules usually coalesce to form a fibrinous pseudomemberane which covers an ulcerated mucosa. The acute stage of the disease lasts 4-5 days and uncomplicated lesions usually heal by 10 to 14 days. Many cases are subclinical or go unnoticed. 

In bull, the lesions of infectious balanoposthitis (IBP) and the clinical course of the disease are similar to that (IPV) and the infected bull is reluctante or completely refuse to serve. Semen collected from recovered bulls may be contaminated with the virus as a result of periodic shedding of virus. 

P.M. Lesions : 
The main pathological lesions are those of acute inflammation and necrosis of affected mucous membranes, In very severe cases, the tracheal mucosa is diphtheritic and there may be broncho- pneumonia in some fatal case. The pharyngeal and pulmonary lymph nodes may be extensively swollen and haemorrhagic and petechial haemorrhage may be found in the nasal cavity and paranasal sinuses. Aborted fetus shows severe damage to the spleen and liver. 

Pathogenesis :
Respiratory disease and conjunctivitis result from aerosol transmission. Genital disease may result from coitus or artifical insemenation, although some outbreaks, particularly in dairy cows, may occur in the absence of coitus. Encephalitis is belived to result from direct neural spread drom the nasal cavity, pharynx, and tonsils via the maxillary and mandibular branches of the trigeminal nerve. Lesions initially occur in the midbrain and later involve the entire brain. After invasions of the body with a virus, there is a transient viraemia and the resulting localization in various organs giving rise to the clinical features described above. 

Epidemiology :-
Virus is present in the nasal and ocular secretions and in the placental tissues of cattle which abort and in the semen of infected bull. Transmission is by contact particularly in overcrowded areas . Cattle recovered from the disease may act as a carriers and shed the virus in the nasal secretions for several weeks after an attack. In IPV, the virus has been isolated from the vagina of a cow on two occasions about a year apart. The virus has also been isolated from bull semen and may be spread  by coitus. Latrogenic transmission has occurred among bulls in artificial insemenation centers when a common sponge has been used for washing the prepuce prior to semen collection. 

Diagnosis :-

1- Clinical manifestations. 
2- P.M. findings. 

3- Laboratory diagnosis : 

Direct microscopical examiantion can be used for the observation of intranuclear inclusion bodies in smears or tissue sections of necrotic areas, after it had been stained with H & E or with immunofluorescent staining technique. 

Herpesvirus can be isolated from cell cultures derived from their natural host species (e.g. calf kindey cell ) after it had been inoculated with the suspected materials. The affected cultures show rapid lysis of the cells. Identification of the virus can be achieved by SNT using specific hyperimmune serum and by electron microscope. A confirmatory diagnosis can be obtained by demonstration of neutralizing antibodies in the sera of affected animals. Also an indirect haemagglutination test using tanned sheep R.B.Cs is now frequently empolyed and is of considerable diagnostic value. 

Differential diagnosis :-

The IBR can be differentiated from acute allergic rhinitis which occurs in sporadic form without any febrile response. Also the disease can be differentiated from RP and BVD by clinical manifestation, P.M. findings and isolation and identification of the causative agent. 

Prevention and control :- 

Sick animals should be isolated as soon as signs appear, as close contact seems to be necessary for spread of the disease. Attenuated live virus vaccines had been used in enzootic areas. Intramuscular injection of 2 ml of the vaccine into the gluteal muscles results in satisfactory immunity in about 14 days. The vaccine has proved to be an adequate control measure in feed lots and appears to have some efficiency in preventing the occurence of pustular vulvovaginitis. It was recommended that pregnant cows be not vaccinated with this type of vaccine as they leading to abortion, and they can be vaccinated by intranasal vaccine which is apparently effective. Heifers should be vaccinated after 6 months of age to avoid colostral immunity but preferably at least 30 days before breeding. A formalin- killed virus vaccine can be used as it stimulate sufficient immunity to the infection. 

Infectious Laryngotracheitis of Poultry
Definition and host affected :- Infectious laryngotracheitis (ILT) is a highly contagious respiratory disease of poultry characterized by moist rales, sneezing, coughing and marked dysponea. Lesions and exudates are constantly found in the pharynx, trachea and larynx but less frequently in other parts of the respiratory tract. All breeds and ages of fowls are susceptible . Also ducks, pigeons and turkeys are reported to be affected by the disease. 

Properties of the virus :

The morphological nature of ILT virus is like that others herpes viruses. The virus does not survive longer than 90 minutes at room temperature and is destroyed by (55-75oC) in saline suspension but in glycerol-saline, it may remain viable for 7-14 days at 37oC , 14-21 days at 22oC and at 100-200 days at 4oC. Virus in tracheal exudates is inactivated by exposure to direct sunlight within 6-8 hours but survives for up to 110 days in the dark at room temperature. It is readily destroyed by 3% cresol or 1% solution of sodium hydroxide. The virus appears to be antigenically homogenous and is readily neutralized by specific antisera 

Clinical feature :

The disease is most common in chicken of 4-18 months old. The incubation period is about 2 to 8 days, followed by mild coughing, sneezing, nasal and occular discharge, dysponea, loud gasping and depression. In severe cases the neck is raised and the head extended during inspiration "pump handle respiration : (Fig.22.2).The affected bird shack its head vigorously during coughing to expull plugs of bloody mucus collected in the trachea. Morbidity approaches 100% and for virulent strains the mortality may be 50-70% but low virulent strain are associated with conjunctivitis, ocular discharge, swollen infraorbital and nasal sinuses and lowered egg production with mortility about 20%. 
Fig. (22.2): LT in chickens, showing attitude during inspiration. 
P.M. lesions : 

The main pathological changes include haemorrhagic inflammation and oedema of the larynx, trachea and bronchitis, the presence of a diphtheritic membrane in the trachea or a caseous exudate in the air passages and air sacs. The lungs occasionally appear normal except for small areas of congestion. 

Pathogenesis : 

The virus attacks the tracheal mucosa causing inflammation, proliferation and necrosis. This frequently causes haemorrhagic tracheitis with the formation of diphtheritic membranes. The virus propably persists as a laten infections and has been reisolated from previously infected birds over three months after infections. This birds act as carrier. 

Epidemiology :- 

Transmission of the disease is mainly by droplet infection, and the introduction of the disease to a flock is unknown but it is unlikely that contaminated footwear, clothing, utensils or equipment play an important role in transmission.  

Most affected birds recover completely from the disease but a large number continue to harbour the virus and may remain infective for more than 2 years. It is believed that, a large number of chickens in confined areas predisposes to the spread of infection. Once the disease has been introduced onto a farm, usually by newly purchased stock, the infection is carried over from year to year by symptomless but persistently infected recovered birds which may continue to excrete virus for very long periods. 

Diagnosis : 

1- Clinical mainfestation. 
2- P.M. findings. 

3- Laboratory diagnosis : - 

Thin sections or smears of affected tissues or CAM can be stained by Giemsa's or immunofluorescence methods for the detection of intranuclear inclusion bodies. The materials should be obtained from fresh carcases of birds which had shown symptoms for only 2-3 days. Trypsinized membrane test was proved a satisfactory method for rapid and accurate diagnosis of ILT. The test in its simplest form, lies in treatment of infected mucus membrane of trachea or CAM with trypsin followed by staining the separated cells with H & E for the observation of interanuclear inclusion bodies. Agar gel diffusion test can be also used for the detection of viral antigens in affected tissues. For virus isolation, a suspension of suspected material can be inoculated on CAM of 11-13 days old chicken embryos and examining the CAM for the presence of typical surface pocks after 5 days of incubation (Fig. 22.3). The presence of ILT virus is confirmed by demonstrating intranuclear inclusions bodies in the lesions and by pock reduction test. Also ILT can be isolated on specific cell culture and idintified by infraorbital sinus inoculation or cloacal scrafication of susceptible and immune chickens. Electron microscopy technique can be also used for confirming the results. 

Serum neutralization test and AGPT can be used for demonstrating raised amounts of antibody in the serum samples collected from affected birds at acute and convalescent stages. 

Differential diagnosis : - 

ILT- can be confused with NDV , IB, or other respiratory viral diseases but the blood mucous expulled from infected birds and isolation and identification of the caustive agent can be easly differeniate between ILT and other diseases. 
Fig.(22.3): Chicken embryos at 14 days of age. Normal embryo and CAM (right). LTV-infected embryo in stunted, and CAM has numerous foci of proliferation (left).

Prevention and control :  

Eradication of ILT is achieved by complete depoupulation and disinfection of infected premises followed by restocking with healthy birds not less than one month  afterwards. Infectious  larynogtracheitis is the first herpesvirus disease for which practical methods of vacciantion were developed. The first attempt was carried out in 1930 by mixing young susceptible birds with known recovered birds before egg production began. The second approach introduced in 1934 and was carried out by swabbing the cloacal mucosa with wild-type virulant virus, which produced solid immunity without serious respiratory signs. The reacted birds showed an inflammatory reaction of the cloaca which usually run its course in about 5-7 days and produces a solid immunity by the 9th days but birds which do not react have'nt any amount of antibodies and must be revaccinated immediately lest they develope the natural disease from the other vaccinated birds. These early virulent virus vaccines consisted of infected tracheal exudates and are seldom used at the present time owing to the risk of spreading avian leukosis, ND or other infections. In 1950 , low virulent strains of ILT virus was isolated and identified by their ability to produce characteristic pock lesions on CAM, and these strains were then introduced for cloacal vaccination. This type of live virus vaccine was prepared as a homogenate of infected CAM and allantoic fluids and administered via the cloaca as a drop or with  stiff brush that slightly abraded the epithelium. 

Another easy methods for vaccination were replaced the cloacal method, which includes : feather follicle vaccination which carried out by plucking a few feathers and brushing the virus into the empty feather follicles; or by wing-web inoculation, in which virus was stabbed through the wing web with special inoculating needle. 

Recently attenuated virus vaccines have also been prepared in duck embryo tissue culture and are administered either by aerosol or by eye drop and intranasal instillation. 

Immunization with attenuated live-virus vaccine protects birds against clinical disease, but does not protect against infection with virulent viruse or the development of latent carrier status for either the virulent or the vaccine viruses. 

mark's disease 

Synonyms :-Fowl paralysis, range paralysis, polyneuritis, neurolymphomatosis gallinarum. 

Definition and hosts affeced : -

A transmissible virus induced disorder of chickens characterized by mononuclear infilteration of peripheral nerves and, to a lesser degree, the iris, gonades, muscle, skin and various internal organs. The disease mainly affects domestic poultry and is commonest in young birds between 2 and 4 months of age. Many turkeys flocks are infected with a non-pathogenic herpesvirus (HVT) which is closely related to that of mark’s disease antigenically. The disease was reported by the pathologist Marek in 1907 when he noticed a paralysis associated with a polyneuritis affecting some roosters kept in his backyard. 

Properties of the virus : 

Electron microscopy of ultrathin sections of infected cells revealed nacked virus having icosahedral nucleocapsid measuring about 85-100 nm in diameter but larger enveloped virions 150-170 nm in size have occasionally been seen. A fringe of fine projections is seen occasionally on the surface of the envelope. Viral activity of blood cells or tumor tissues is reduced by freeze-thawing, sonication and lyophilization. Standard stocks of infected cells may be preserved by slow cooling (1oC per minute) to-60oC in growth medium containing 10% calf serum and 7.5 % dimethyl sulphoxid (DMSO) and stored thereafter in liquid nitrogen. Infectivity is destroyed at pH 5.5 or below and at pH 8.4 or above and within 18 hours at 37oC,30 minutes at 56oC and 10 minutes at 60oC. Cell - free virus is stable at -70oC but loses its infectivity at -20oC. 

Clinical features : 

Marek's disease is a progressive disease with variable signs : four over lapping syndromes are described :- 

(A) Neurolymphomatosis or so- called classical Marek's disease in which there is an asymmetric paraylsis of one or both legs or wings. 

Incoordiantion is a commen early signs, and the affected birds lies on the ground and extend one leg forward and the other backward (Fig. 22.4A) wing dropping and lowering of the head and neck are common. If the vagus nerve is involved, there may be dilation of the crop and gasping. 

(B) Acute Mark's  Disease occurs in explosive outbreaks in which a large proportion of birds in a flock show depression followed after a few days by ataxia and paralysis of some birds. Singificant mortality occurs without localizing neurological signs. Mortality may raise sharply over a period  of a few weeks and then cease or may continue at a steady or slowly falling rate for several months. 

(C) Ocular lymphomatosis in which the iris of one or both eyes is gray in color because of lymphoblastoid cell infiltration, the pupil is irregualr and eccentric (see Fig.22.4 C) and there is partial or total blindness. 

(D) Cutaneous Marek's disease which  recognized after plucking of feather, when round nodular lesions up to 1 cm in diameter are seen particularly at feather follicles (see Fig. 22.4D ). 

P.M. lesions : 

Enlargement of one or more peripheral nerve trunks is the most constant gross finding. Affected nerves are often up to two or three times the normal thickness; the normal striatted and white glistening appearnce is lost and the nerve may appear greyish and sometimes oedematous. Nerves that commonly affected and easily seen at outopsy are the brachial and sciatic plexuses (Fig. 22.4B), abodminal vagus and intercostal nerves. Occasionally lymphoma are in addition to nerve lesions. These tumors occur most frequently in the ovary and are usually small soft and gray in appearance of less frequently large, yellowish and lobulated.The lungs, kidney heart and liver are also sometimes affected by lymphomas 
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Fig. (22.4)

Pathogensis :  

Infection is acquired by the inhalation of infective material derived from desquamating skin and feathers of infected chickens. Epithelial cells of the respiratory tract are productively infected and contribute to a cell- associated viremia involving macrophages . Soon after infection a variable degree of damage to the primary lymphoid organs occurs, depending on the susceptiblity of the chicken which results in immunosuppression.The virus is spread throughout the body by infected lymphocytes and a persistent viraemia is present. The virus is carried to the feather follicle epithelium where it is shed with desquamated cells to act as the source of infection for other chickens. The lesions of Marek's disease result from the infilteration and proliferation of T. lymphocytes which may result in leukemia, but in addition there is often a significant inflammatory cell response to the lysis of nonlymphoid cells by the virus. 

Epidemiology :- 

The age at which infection occurs varies but under commerical conditions is commonly within the first weeks after hatching. An infected flock remains so throughout its commercial life; infection persists throughout the life of most chickens and many of these will continue to shed virus. 

Marek's disease virus (MDV) spreads rapidly from infected to uninfected birds . The virus is present in oral, nasal and tracheal washing, in cloacal swabs and in desquamated feather follicle epithelial cells. Feather follicle cells are the most important source of infection and they are responsible for the infectivity of poultry house dust and litter. Infectivity of these materials can lost for at least one year. Infection can be transmitted by air-borne route and it is probable that infection most commonly occurs via the respiratory tract. Transmission of MDV vertically through eggs is not proved. Chicks are protected by maternal antiboy for the first few weeks of life. They then become infected by the inhalation of virus in the dust. There are a number of factors which affect the appearance and severity of Marek'sdisease in an individual chicken and the severity of an outbreak of disease in a flock. Genetically controlled resistance is not a resistance to infection but a resistance to the development of disease after infection. Females are more susceptible than males. The age at infection and immune status of the chicken is also significant. Susceptibility to the development of disease declines with the age at infection. Chickens with passive or active immunity to MD are more resistant to the disease. Virulence of the virus : the more pathogenic strains result in a greater likelihood of disease in an individual and a higher incidence in a flock. 

However because most flocks are infected with more than one strain of MDV, more important is the probability that infection with a non-pathogenic or mild strain results in the development of immunity and that this provides a degree of protection against the effects of later infection with a pathogenic strain. Stress factors like vaccination against other disease, handling, movement, debeaking and changes of food should be associated with increased incidence of MD. 

Diagnosis : 

1- Clinical manifestation. 
2- P.M. findings. 

3- Laboratory diagnosis . 

Detection of viral antigen by IFA is the simplest laboratory diagnostic procedure. For virus isolation : primary monolayer cultures of chicken kidney cells or duck embryo fibroblast, the CAM or yolk sac. of 4- day- old embryonated eggs can be inoculated with suspensions of buffy coat or spleen cells separated by trypsinization. The virus can be identified by IFA or electron microscopy. A more sensitive method for detecting the caustive virus is by direct cultivation of kidney cells from suspect bird. For detection of viral antibodies in serum samples; AGPT, indirect immunofluorescence, or virus neutralization can be used. 

Differenitial diagnosis : 

Clinical MD is often confused with lymphoid leukosis (LL). The main source of confusion is the similarity of the gross visceral tumors in the two disease. Table (22.2) showed the main differences between MD and LL. 

Table (22.2):Differential diagnosis between MD&LL 

	Criteria 
	MD
	LL

	 Age of clinical 

 disease 
	As early as 

4 weeks
	Not before 16-20

weeks 

	 Paralysis 
	present 
	Absent 

	 Nerve enlargment 
	Present 
	Absent 

	 Tumors in skin, 

   eyes and muscles 
	May be 

present 
	Absent 

	 Gonads, Lungs, 

   heart. 
	Present 
	Rare

	 Bursa of Fabricius
	Rare 
	Showed nocular

tumors. 

	 Morphology of 

   infilterating cells 
	Mixed population of small and medium lymphocytes, 

blast cells and plasma cell. 
	Uniform population of lymphoblasts 

	 Etiological agent 

 Target cells  
	Herpesvirus 

T. lymphocytes. 
	Retrovirus

various  hematopoietic cells


Prevention and control :-

Marek's disease virus and turkey herpesvirus are about 95% homologous by DNA-DNA hybridization. So, commerical vaccines prepared by growing turkey herpesvirus in tissues cultures of chick embryo cells are widely used for vaccinating one-day old chick intramuscularly. The vaccine being available as either a lyophilized cell- free preparation or a cell- associated preparation. The cell free vaccine dose not take in chicks with maternal antibody whereas the cell-associated vaccines do. Protective immunity develops within about two weeks. Vaccination decreases the incidence of disease, particularly of lymphomatous lesions in visceral organs, and has been most successful in the control of acute MD. Neurological disease continues to occur in vaccinated flocks but at reduced incidence. 

Another type of vaccine was prepared by continous passage of MDV in cell culture which give rise to an attenuated strain of virus had lost its oncogenic potential for chickens. The production of chicken on the policy "all-in all-out", whereby they are hatched, started , raised , and dispersed as a unit would improve the efficacy of vaccination as a control measure. 

