VIRAL DISEASES

RANIKHET DISEASE (Newcastle Disease)

anikhet disease (RDY) is the most common, the most widely prevalent, and economically the most
R important viral disease of poultry in our country. It is a very severe, sudden, and rapidly spreading

disease; and may be seen from 6™ to 7™ day onward up to 72 weeks. It occurs throughout the year,
but is most common in the summer.

Cause

A virus called paramyxovirus. These viruses are of different types. Some are highly powerful and cause
most severe form of the disease, others are moderate, while a certain group is only mildly harmful. In addition,
there are some viruses that cause infection without showing any symptoms.

Spread

Virus spreads through the air.

Infection occurs mainly through inhalation or ingestion.
Contaminated feed and water spread infection.

Movements of people and equipment also spread infection.
Away from the bird, that is, in the shed, virus survives for days to weeks.
However, in the dead bird or faeces, virus survives for several months.
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Symptoms

Depending on the disease-producing power of the virus, symptoms vary.

1. With very harmful viruses, first indication is sudden death. Then, symptoms such as depression, weakness,
lying down, green diarrhoea, swelling of the face, and nervous signs may appear, ending in exhaustion and
death (Fig. 1). Other signs include twisting of the neck, paralysis of legs and arched position of the body.
Mortality may occur up to 100% in chicks. In layers, early symptom is shell-less or soft-shelled eggs,
followed by complete stoppage of laying.

2. Moderately harmful viruses usually cause severe respiratory disease and respiratory symptoms. In
adult birds there is marked drop in egg production for several months. Mortality is low.

3. Mildly harmful viruses may cause no disease, or only a mild respiratory distress.

Postmortem Findings

Pinpoint haemorrhages on the tips of glands in the proventriculus (Fig. 2, 3).

Enlarged and haemorrhagic caecal tonsils.

Haemorrhagic lesions in the intestinal wall (in the lymphoid aggregates) (Fig. 4. 5, 6, 7, 8).

Spleen shows necrosis (white spots of dead tissue) on its outer surface, and also on the cut surface.
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Marked congestion of trachea, often with haemorrhages. The airsacs may be inflamed (airsacculitis) and
appear cloudy and congested. Airsacs may even contain cheesy (caseous) material,
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Diagnosis
I. From the characteristic postmortem findings.

2. Confirmation depends on various laboratory tests, such as HI and ELISA, and also on isolation of the virus
and its characterization.

Treatment

There is no treatment.

Control

I. Timely vaccination with live and/or inactivated (killed) vaccine is the only reliable contrel method.

2. However, under field conditions waccination alone is not sufficient to control RD. It must therefore be
accompanied by good hygiene, good management, and good biosecurity practices.

Fig. . Ranikhet disease in a |2-week-old grower chicken. Mote the bird is
depressed, its eyes are closed and the head is drooping.
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Fig.2. Ranikhet disease in a 45-day-old broiler chicken. Mote the presence of
haemorrhages on the tips of glands in the proventriculus. This is diagnostic
of Ranikhet disease.

Fig. 3. Ranilchet disease in a 63-weelc-old layer chicken. Mote prominent
haemorrhages on the tips of glands in the proventriculus,
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Fig. 4. Highly powerful (virulent) form of Ranikhet disease (intestinal
form) in a 36-day-old broiler chicken. Note prominent haemorrhagic
lesions (changes) in the small intestine {white arrows). This is typical
of the virulent form of Ranikhet disease.

Fig. 5. Highly powerful (virulent) form of Ranikhet disease (intestinal
form) from the same 36-day-old broiler chicken shown in Fig. 4.
Mote pinpoint haemorrhages in the proventriculus (black arrow); and
one well-defined almost circular haemorrhagic lesion (white arrow) and
other diffuse haemorrhages (yellow arrow) In the small intestine. 1 hese
lesions are characteristic of highly powerful disease-producing
Ranikhet disease viruses (viscerotropic velogenic).
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Fig. 6. Highly powerful (virulent) form of Ranilchet disease (intestinal form)
in a 45-day-old-coclerel. Mote pinpoint haemorrhages in the proventriculus
(black arrow) and ene distinct haemorrhagic patch in the small intestine
{(white arrow). This is typical of the virulent form of Ranikhet disease.

Fig. 7. Highly powerful (virulent) form of Ranilchet disease (intestinal form)
in another 45-day-old cockerel. Note haemorrhages in the proventriculus
(black arrow) and well-defined haemeorrhagic lesions in the small intestine
{white arrows), typical of the virulent form of Ranikhet disease,
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Fig. 8. A close-up picture of the highly powerful (virulent) form of Ranikhet
disease (intestinal form) from the same 45-day-old cockerel shown in
Fig. 6. Mote prominent haemorrhages in the proventriculus which tend to
diffuse (black arrow) and one well-defined circular haemorrhage in the small
intestine (white arrow), typical of the virulent form of Ranikhet disease,

GUMBORO DISEASE (Infectious Bursal Disease)

umboro disease is a sudden and severe, highly contagious viral infection of young chickens. Next to

Ranilchet, it is the second most important disease of poultry, and every year inflicts heavy mortality. The

disease is of great economic importance because, besides causing heavy mortality, it produces severe
and prolonged suppression of the natural immune responses (immunosuppression). Immunosuppression, in
turn, can lead to vaccination failures, Escherichia coli infection, and gangrenous dermatitis. The deaths resulting
from these other diseases in many cases are greater than those from Gumboro disease itself. Gumboro disease
occurs throughout the year, and usually affects young chickens between |8 to 40 days of age. Rarely,
however, in layers, it may be seen even up to |4 weeals.

Cause

A virus - called birnavirus. The virus has two main serotypes: | and 2. Only serotype | produces disease.
It has several strains. Some strains are so mild that they do not produce disease, while others are so harmful
that they cause up to 509 mortality. The viruses have an attraction for cells of bursa and cause depletion
of this organ. Virus in the sick birds is excreted in faeces for |0-14 days. It is very stable and remains highly
infectious in the poultry environment for many months.
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Spread

The most common route of infection is by mouth. The virus being resistant to heat and disinfectants
continues to linger on at the farm, and poultry houses remain infective for up to 122 days after an outbreal.
Water, feed, and droppings in the infected sheds are infectious even after 52 days.

Symptoms

Symptoms vary, depending on the disease-producing power of the virus; and age and maternal antibody level of

the chick.

I. Severe form is seen in chicks between 3 and 6 weeks of age (between 21 and 42 days). One of the
earliest symptoms is the tendency for some birds to pick at their own vents. Other symptoms include
depression, white watery diarrhea, soiled vents, loss of appetite, ruffled feathers, unwillingness to move,
trembling, closed eyes (Fig. 9), lying down in exhaustion, and finally death. The number of birds affected
may vary from 10 to 1009, and mortality from 0 to 2096, sometimes reaching 5096. Strains of the most
severe type of Gumboro virus cause 90 to 1009 mortality.

1.  Mild form may not show any symptoms except poor growth.

3. The course of the disease in individual chicks is short (5-7 days), leading rapidly to death or recovery.

Postmortem Findings

I. Swollen (pedematous) bursa in the early stages that may be double in size and weight by the 4"

day (Fig. 10).
2. The bursa first shows cheesy mass within its lumen, and later on small and large haemorrhages on its
inner surface. Sometimes widespread haemorrhages are present throughout the bursa (Fig.1 |, 12,

|3, I4). This is typical of Gumboro disease.
3. Kidneys are swollen and slightly pale in appearance (Fig. 14).

4. Haemorrhages in the thigh and breast muscles (Fig.15, 16, |7). This again is typical of Gumboro
disease.

Diagnosis

|.  From the characteristic postmortem findings. Changes in the bursa are quite characteristic and confirm
the diagnosis.

1. Confirmation of the diagnesis can be made by ELISA and isolation of the virus.

Treatment

No treatment is available for Gumbero disease.

Control

I. Waccination of parent breeders and/or young chicks is the best method of control.

2. Hygiene and sanitary precautions that are applied to prevent the spread of most poultry infections must
also be strictly followed in the case of Gumboro disease.
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Fig. 9. Gumboro disease in a 25-day-old broiler chicken. Mote typical posture
of the bird. The eyes are closed and head is drooping.

Fig. 10. Gumboro disease in a 25-day-old broiler chiclken. Note greatly enlarged
bursa of Fabricius {arrow). This is typical of the early stage.
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Fig. Il. Gumboro disease in a 26-day-old broiler chicken. Mote bursa of
Fabricius is markedly congested and haemorrhagic, that is, red (arrow), but
is slightly reduced in size. This is typical of the disease in the advanced

stage.

Fig. |2. Gumboro disease in another 26-day-old broiler chicken. The opened
bursa of Fabricius is congested and haemorrhagic, but slightly reduced in

size (arrow). This is typical of the disease in advanced stage.
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Fig. 13. Two bursae from two different 25-day-old broiler chickens suffering
from Gumboro disease. Right bursa iz enlarged and cedematous. Thar is,
it contains fluid and is therefore swollen. Left bursa is not only enlarged,
inflamed, and oedemartous, but it also reveals haemorrhages (arrow).

Fig. |4. Gumboro disease in a 26-day-old broiler chicken showing markedly
haemorrhagic bursa of Fabricius (black arrow). Bursa is cut open to show
haemorrhages. Mote also that kidneys are swollen, slightly pale and gouty
because of urate deposits (white arrow).
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Fig. 15, Gumboro disease in a 7-week-old grower
chicken. Mote haemeorrhages on both the legs, but
are more marked on the right {(arrow). This is
characteristic of Gumboreo disease,

Fig. 16. Gumboro disease in the same 7-week-old grower chicken shown in
Fig. 15. A close-up picture of the right leg shows a big haemerrhage (arrow).
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Fig. 17. Gumboro disease in the same 7-week-old grower chicken shown in Fig.
|5. A close-up picture of the left leg exhibits a very big haemorrhage, involving
almost the entire leg (arrow), and ather numerous minute haemorrhages (upper
side).

MAREK’S DISEASE

enlargement of the nerves, or marked enlargement of the liver, spleen, and kidneys due to diffuse

growth of certain cells. It is an econemically important disease. Although Marek’s disease has been
effectively controlled by vaccine, sporadic and sometimes serious losses still continue to occur from it. The
disease therefore needs adequate attention. Marek’s disease appears almost exclusively confined to female
birds. The author has cbserved that the disease usually begins in growers when they approach sexual maturity,
that is, between 17-20 weeks of age. The disease may then continue to inflict mortality even up to 40
weeks (a grower-to-layer disease).

M arek’s disease (MD) is a tumour-causing viral disease of chickens. It is characterized by marked

Cause

A virus - called herpesvirus. The virus is of three different types: (1) mildly harmful, (2) harmful, and (3)
very harmful, Birds may become infected early in life, and remain infected until death.

Spread

I. The virus spreads rapidly from infected to uninfected birds. Cells from the feather follicles are the
most important source of infection. The virus is present in a free form in cells shed from the feather
follicles.

2. Marek's disease is highly contagious. Yirus spreads through the air. Inhalation through the respiratory
tract is the most important route of infection.
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3. Once contracted, the infection persists throughout the life of the chicken, and infected birds
continue to contaminate the environment by shedding the virus. Continued shedding of the virus
by infected birds and hardiness of the virus are responsible for prevalence of the infection. The virus
survives for months outside the birds.

Symptoms

Marek's disease affects chickens from about 6 weeks of age. It occurs usually between 12 and 24 weeks of
age, but older birds may also be affected. Clinical disease occurs mainly in two forms: (1) Classical Marek's
disease, and (2) Acute Marek’s disease.

Classical Marek’s Disease

In our country this form is now rarely seen. It used to be common once upon a time. The symptoms
depend on which nerve is affected. Involvement of brachial and sciatic nerves is commeon, and leads to paralysis
of the wings and legs. A particularly characteristic posture is that in which the bird lies on its side with one leg

stretched forward and the other backward as a result of leg nerve involvement. Mortality varies, but is rarely
more than 10-159%6,

Acute Marelk's Disease

This is the most commeon form of Marek’s disease encountered in our country. Mortality in this form is
wsually much higher than in the classical form. Mortality of 10-30% of the flock is commen, and outbreaks
invelving up to B0% of the flock are recorded. Many birds die suddenly without preceding symptoms. Others
appear depressed before death, and some show paralytic symptoms similar to those seen in the classical form.

A particularly characteristic posture is that in which the bird lies on its side with one leg stretched forward and

the other backward (Fig. 18, 19). MNon-specific signs such as weight loss, paleness, shrunken combs, loss of

appetite, and diarrhoea may be observed, especially in birds in which the course is prolonged.

Postmortem Findings

I. In classical Marek’s disease, the characteristic finding is marked enlargement of one or more nerves.
Merves commonly affected are sciatic and brachial. Affected nerves are up to 2-3 times the normal thickness
(Fig. 20).

2. Acute Marek's disease is characterized by marked enlargement of the liver, spleen, kidneys, lungs,
gonads (ovary, testes), proventriculus, and heart. In younger birds, liver enlargement is moderate, but in
adult birds the liver is greatly enlarged, which is similar to that in lympheoid leukosis. A characteristic
postmortem finding of Marek’s disease is marked enlargement of the liver (21, 22, 23, 24, 15,
26, 27) and spleen (28, 29, 30), several times their normal size, showing white spots of cancerous
tissue on their surface. The other typical finding in our country is significant enlargement of the
proventriculus, When opened, its wall is greatly thickened and the internal lining shows irregular, somewhat
diffuse, blotchy haemorrhages, quite different from those seen in Ranikhet disease (Fig. 31, 32, 33, 34, 35).

Diagnosis

Diagnosis is based on the characteristic postmortem findings. That is, from the markedly enlarged liver

and spleen, and the presence of tumours in various other internal organs.

Treatment

There is no treatment for Marek's disease.

Control

Control is based on management metheds, which include: (1) isolation of growing chickens from sources of

infection, (2) vaccination, (3) use of genetically resistant stock.
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Fig. 18, Marel's disease. Characteristic posture of a 29-week-old layer chicken
showing extension of one leg and retraction of the other. This is typical of
Marek's disease.

Fig. 19. Marek's disease. Ancther 29-week-old layer chicken shewing a
somewhat similar posture typical of Marek's disease.
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Fig. 20. Marek's disease (classical form). Note enlargement of nerves in the left
sciatic plexus (network) in a hen (arrow). This is characteristic of the
classical form. The right sciatic plexus is normal.

Fig. 21. Marek's disease (acute form) in a 25-week-old layer chicken. Note
liver is greatly enlarged and shows numerous tumour lesions (yellowish
spots).
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Fig. 22. Marek's disease (acute form) from the same 25-week-old layer chicken
shown in Fig. 21. A close-up picture of the liver shows tumour lesions more
distinctly (yellowish spots).

Fig. 23. Marek's disease (acute form) from another 25-week-old layer chicken
Both liver (left) and spleen (right) show numerous tumour lesions (yellowish
spots).
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Fig. 24. Marek's disease (acute form) in a 20-week-old layer chicken. MNote
liver is markedly enlarged and shows the presence of tumour lesions
throughout {faintly yellowish spots).

Fig. 25. Marek's disease (acute form) in a 29-week-old layer chicken. Mote a
massive increase in the size of liver,
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Fig. 26. Marelk's disease (acute form) in a different 29-week-old layer chicken.
MNote the affected liver (right) is enlarged to several times its normal size.
Compare it with a normal liver on the left, from a different bird of the same

age. Mote also the presence of a distinct wmour on the left border of the
affected liver (armow).

Fig. 27. Marek's disease (acute form) in a 27-week-old layer chicken. Note
liver shows numerous tumour lesions at its lower end (yellowish areas).
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Fig. 28. Marel's disease (acute form) from the same 29-weelc-old layer chicken
shown in Fig. 26. The close-up picture shows affected spleen on the right
and normal spleen on the left. Note the affected spleen is enlarged to several
times its narmal size and shows numerous distinct tumour lesions (diffuse
whitish areas).

Fig. 29. Marek's disease (acute form) in a 20-week-old layer chicken. Mote
tremendous enlargement of the affected spleen (right). On the left is a normal
spleen from a layer bird of the same age. Weight of the normal spleen was
7 gram, whereas that of the affected spleen was 125 gram!
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Fig. 30. Marek's disease (acute form)The big affected spleen on the right is from
the same 20-week-old layer chicken shown in Fig. 29, Spleen in the middle
is from another 20-week-old layer chicken affected with Marek's disease
Although it is only moderately enlarged, it shows the presence of tumour
lesions throughout (yellowish spots). Weight of the normal spleen (left) was 7
gram, that of the middle 25 gram, and of the affected on the right 125 gram.
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Fig. 31. Mareld's disease (acute form) in a 22-weelk-old layer chicken. Mote two
markedly enlarged, thickened, and firm proventriculi (arrows). Such an
enlargement of proventriculus is characteristic of Marek's disease. The
spleens are also enlarged and show distinct tumour lesions (yellowish areas).
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Fig. 31. Marel’s disease (acute form) in a 29-week-old layer chicken. MNote
enlarged proventriculus. When opened, it showed irregular, somewhat
diffuse, blotchy haemorrhages (see Fig. 33).

Fig. 33. Marek's disease (acute form) from the same
29-week-old layer chicken shown in Fig. 32.
The proventriculus is now cut open and reveals
irregular, somewhat diffuse. blotchy
haemorrhages. Its wall is thickened.
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Fig. 34. Marelds disease (acute form) in a 19-week-old grower chicken. MNote
proventriculus (on the right) is thickened and shows diffuse haemorrhages
on its inner surface. Spleen, on the left, is greatly enlarged and shows tumour
lesions on its surface {faintly yellowish areas).

Fig. 35. Marek's disease (acute form) from the same 19-week-old grower
chicken shown in Fig. 34. Note that, besides diffuse haemorrhages in the
proventriculus (white arrow) and enlarged spleen, small intestine shows
the presence of a tumour (black arrow).
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FOWL POX

disease, in which changes appear in the mouth and upper respiratory tract, this form of the disease is also

usually associated with skin changes in some birds. The disease was once widely prevalent, but with the
arrival of vaccination its incidence is greatly reduced. However, still in some areas it continues to be of considerable
economic importance.

Fowl pox is a viral disease characterized by skin lesions (changes). Although there is another form of the

Cause
A virus - called avipoxvirus. Fowl pox virus infects birds of both sexes, of all ages and breeds.
Spread

I. Spread of the virus from one bird to another by direct contact is the main metheod of spread. Most
of the spread is the result of birds picking, fighting, or scratching one another. Some break in the skin is
required for the virus to enter the cells, grow, and cause disease.

2. Infection alse occurs by mechanical spread of virus to the injured skin. Individuals handling birds at the
time of vaccination may carry the virus on their hands and clothes, and may unknowingly deposit the virus
in the eyes of susceptible birds.

3. Mosquitoes are known to transmit the disease and produce eye infection. Mosquitoes can infect a number
of birds after a single feeding on a bird infected with fowl pox virus.

4. In a contaminated enviranment, presence of virus in the air from feathers and dried scabs containing
fowl pox virus, may cause skin and respiratory tract infection. The virus can survive in dried scabs for
months or even years.

5. Bad sanitary and hygienic conditions help in the spread of the disease,
Symptoms

Fowl pox can occur at any age. There are two forms of the disease: (|) skin or cutaneous form (dry pox),
and diphtheritic form (wet form).

In the skin form, lesions (changes) appear on the unfeathered skin of the head, neck, comb, wattles, eyelids,
legs, and feet. The lesions on the head, combs, and wattles are usually wart-like (nodular) in appearance,
and yellow to dark brown in colour (Fig. 36, 37).

In the diphtheritic form (wet form), small white nodules are observed in upper respiratory and digestive
tracts. These nodules merge together to form raised-yellow white cheesy patches. Most lesions are found
in the mouth, but may also be present in the larynx, trachea, and oesophagus. These lesions cause difficulty in
breathing. Recently it has been found that most cases of diphtheritic fow| pox are characterized by the formation
of massive yellow cheesy necrotic masses in the larynx and adjacent trachea (Fig. 38, 39, 40). The bird
in such cases dies suddenly from asphyxiation (lack of oxygen). Lesions in the nares (nose) give rise to nasal
discharge, while those on the conjunctiva to eye discharge.

Fowl pox usually causes weakness and poor weight gain. In layers, egg production is temporarily stopped.
Mortality is low (| to 29) when skin lesions are present, but may be as high as 50% with the diphtheritic form,
but is usually low.

Diagnosis

Woart-like lesions of the head particularly of the comb and around the eyes, or yellow cheesy lesions in the
larynx and adjacent trachea on poestmortem, are diagnostic of fowl pox.
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Treatment
There is no satisfactory treatment.
Control

I. Fowl pox can be prevented by vaccination. Therefore, preventive vaccination using a live vaccine is
the most successful control methed. Even when an cutbreak of fowl pox has been diagnosed, it is advisable
to vaccinate the flock immediately to stop further spread of infection,

2. Precautions should be taken to minimize the spread of the vaccine virus, both on the birds and in
the environment. Being a live virus, it is capable of spreading the disease and therefore must be handled
carefully.

3. Carcasses of dead or affected birds should be buried or burnt. After removal of the birds the house
should be thoroughly disinfected, although the virus remains in the infected scabs and is difficult to clear
from certain premises.

Fig. 36. Fowl pox (skin form). Mote lesions on the comb (arrow) and eye
of a chicken.
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Fig. 37. Fowl pox (skin form). Mote lesions on the comb of a chicken (arrow).

Fig. 3B. Fowl pox (diphtheritic form) in a 40-week-old layer chicken. Mote
the presence of cheesy plagues (masses) in the larynx and adjacent trachea
(arrow).
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Fig. 39. Fowl pox {(diphtheritic form) in ancther 40-week-old layer chicken.
Meote the presence of cheesy plagues (masses) in the larynx and adjacent
trachea (arrow).

Fig. 40. Fowl pox (diphtheritic form) from a different 40-week-old layer
chicken. Note the presence of cheesy plagues in the affected larynx and
adjacent trachea (arrow). Larynx and trachea on the right are normal.
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