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SUMMARY

In chickens, CAV appears to replicate primarily in haemopoietic precursor
cells in the bone marrow and in thymic precursor cells in the thymus cortex
where it has been shown to cause cytolytic infection. This work was carried
out on ninety healthy one-day-old chicks of Egyptian breed. These chicks
were classified into three equal groups (I, IT, and IIT) Sacrificed after one,
two and three weeks respectively. Each group was subdivided into three
equal subgroups, representing the control, reference and field subgroups,
inoculated intraperitoneally with saline, reference strain virus and field strain
virus, respectively. The obtained results showed significant decrease in
erythrocytic counts, haemoglobin concentration (in groups II and III) and
PCV (in all groups) in both reference and field subgroups. It was noticed that
there was a decrease in weight of some lymphatic organs like thymus and
bursa fabricious in relation to body weight, and this means that the virus has
immunosupressive effect. The biochemical tests on serum of both field and
reference strain exhibited significant decrease, in serum iron (in all groups),
serum total proteins and albumin (in group III only) and in serum globulins in
both first and second groups. On the opposite side, both reference and field
subgroups revealed significant increase in serum urea (in groups Il and III),
serum creatinine and serum alkaline phosphatase in all groups and serum
alanine aminotransferase (ALT) in group III only. Furthermore, serum total
and indirect bilirubin showed significant increase only in field subgroup of
group I and in both reference and field subgroups of group I and III.
Meanwhile , serum inorganic phosphorus, phospholipids and direct bilirubin
revealed non sgnificant changes. From this study, It was concluded that the
blood picture which appeared as a decrease in erythrocytic count & Hb
concentration & decrease in haematocrit below 25 and the increase in liver
function enzymes can be used as laboratory tests in CAV diagnosis in
addition to symptoms of disease & histopathological examination and both
virological and immunological tests.
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INTRODUCTION

Chicken anaemia virus (CAV) was first isolated by Yuasa efal.
(1979). The size of CAVwas estimated by electron microscope to be
2.17+0.043 (S.E) as recorded by Todd et al. (1990).

Economic losses due to chicken anaemia virus (CAV) stem from
increased mortality, the cost of antibiotics used to control secondary bacterial
infections and poor growth (Mc Nulty et al,, 1991).

CAV produced anaemia or a plastic bone marrow in majority of
intramuscularly inoculated one-day-old chicks. Moreover, the erythropioetic
function of bone marrow is under the control of T-lymphocytes, so that the
depletion of T-lymphocytes would cause a reduce proliferation of
erythroblasts (Taniguchi et al., 1983 and Lucio et al., 1989). Furthermore,
Mc Nulty et al (1991) stated that the haematological changes were first
observed at about 8 days after inoculation in the form of decreases in
haematocrit levels and erythrocytic count.

Regarding the effect of CAV on haematocrit Rosenberger and Cloud

(1989) found that the mortality rate and number of birds with haematocrit 25

or less were consistently higher in susceptible group. In the same respect ,
Chettle et al. (1989) recorded that the haematocrit values of the affected
birds were below normal . PCV of inoculated birds ranged from 4 % - 26 %
and to be 30 % - 38 % in healthy birds (Smyth et al., 1993).

The lesions of CAV infection consisted of a plastic femoral bone
marrow, diffuse subcutaneous and intramuscular haemorrhages, pale and
swollen kidneys and liver and on occasion ecchymotic haemorrhage on the
outer surface of the heart , typically bursae of Fibricious and spleen remained
essentially normal in size and appearance (Rosenberger and Cloud, 1989).

Clinical biochemistry represents an important tool in the diagnosis
and study of liver diseases. Activities of some enzymes in the plasma may be
raised in response to acute liver injury by leaking from the liver into the
circulation. |

As a trial to find some laboratory tests which may help in diagnosis of
CCA, The present work was planned to study the haematological and
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biochemical pictures of blood and serum in chicks infected with field and
reference strains of CAV.

MATERIALS and METHODS

Birds: Ninety healthy one-day-old chicks of Egyptian balady breed,
fed starter meal and reared on wire net floor. These chicks were vaccinated
against Newcastle disease by intraoccular route at 7th day of age
simultaneously with inactivated oil emulsion Newcastle vaccine (Ivaz , Italy)
at the same time by s\c injection in neck region .

These chicks were divided into three equal groups (of thirty birds in
each group) resemble Group I, II and III. Each group was subdivided into
three equal subgroups (of ten birds in each subgroup) resemble control,
reference and field subgroups. The chicks of group I , II and III were
Sacrificed after one, two and three weeks respectively.

Virus inoculation: (a) The reference strain subgroup: inoculated
with CAV of Gifu-I strain, obtained from Dr. Yuasa (National institute of
animal health, Japan) that was propagated on MDCC-MSB;, cell line
originated from Marek’s disease T-cell spleenic lymphoma as described by
McNulty et al. (1990). (b) The field stain subgroup: Inoculated with field
virulent strain isolated from flocks showed characteristic symptoms of CAV
which were mainly a plastic anaemia (pale a plastic bone marrow) &
haematocrit value less than 25 in addition to clinical symptoms which were
mainly Anorexia, pale comb and wattles, ruffled feathers , in addition to focal
skin lesions specially on wings but may also be present on head around the
rump, on the sides of thorax and abdomen, on the thighs, legs and feet.
These lesions appear to be due to eccymotic skin haemorrhages. The skin
turns blue and breaks, releasing serosenguinous exudate these lesions are
prone to secondary bacterial infection leading to gangrenous dermatitis.

One-day-old chicks were inoculated intraperitoneally with 0.1ml of
CAV suspension containing 10° chicken infective dose (CIDsy). The
reference and field strains were propagated in MDCC-MSB,, cells as
described by McNulty et al. (1990) .

Immune reactions:

The direct and indirect immunoflourescence antibody technique (IFA)
as described by Bulow et al. (1985), McNeilly et al. (1991) was used. In this
test seven field strains were used and only one strain which produced
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positive immunoflourescence reaction was selected for studying the
biochemical effect.

Sampling and biochemical analysis: All chicks were Sacrificed at the

end of one, two and three weeks for group I, II and III respectively for
collection of (a) whole blood: in heparinized tubes and used for counting of
erythrocytes according to Miller and Seward (1971), haemoglobin
(Wintrobe, 1965) and PCV determination (Schalm et al., 1975).
(b) serum samples: the other part of the blood was incubated for 2 hours at
37°C, centrifuged at 3000 r.p.m. for separation of clear, nonhaemolyzed
serum that was collected in dry tubes and used for determination of serum
iron as Garcic  (1979), serum inorganic phosphorus (Kuttner and
Lichtenstein, 1942), serum phospholipids (Zilversmit and Davis, 1956),
serum urea (Patton and Crouch, 1977), serum total proteins (Peter, 1968),
serum albumin (Doumas and Watson, 1971), serum creatinine (Henery,
1974), Serum alkaline phosphatase (Jhon, 1982), serum ALT (King, 1965)
and serum bilirubin (Jendrassik, 1938) using spectrophotometer model
Shimadzu, Kyoto, Japan, cat. no. 204-000 10-02, serial no. 2344442, (¢)
Tissue samples : Bursa, liver and thymus were fixed with 10 % formalin,
paraffin sectioned, stained with H & E and examined microscopically.

The obtained data were statistically analyzed using student “t” test
(Snedecor and Cochran, 1967).

RESULTS

Table (1) shows haematological changes in blood of birds infected
with CAV. It was found that birds infected with reference strain exhibited
highly significant decrease in RBCs counts (P<0.01) after 2 and 3 weeks.
Meanwhile, birds infected with field strain showed highly significant decrease
after two weeks (P<0.01) and significant decrease after three weeks from the
beginning of infection (P<0.05). Although, the haemoglobin concentration
showed highly significant decrease (P<0.01) after two and three weeks in
field strain subgroup, only significant decrease was recorded in haemoglobin
of birds infected with reference strain (P<0.05) after two and three weeks.
The concentration of PCV (%) was highly significantly decreased from the
beginning of experimental infection with reference strain (P<0.01). In birds
infected with field strain revealed highly significant decrease (P<0.01) after
one week and only significant decrease recorded after second and third
weeks from the beginning of infection (P<0.05) in PCV%.
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produces pathological changes in intestinal mucosa which is necessary for
absorption of ferrous ions and storage as ferritin.

Total protein exhibited significant decrease after three weeks from
the beginning of infection. This drop in protein level was due to reduction in
albumin level due to the effect of virus on liver the main site of albumin
biosynthesis as recorded from histopathological examination (Fig. 1). The
significant decrease in globulin was due to immunosupression produced by
CAV that produced immune system damage (Yausa et al., 1980), this was
clear from histopathological examination (Fig. 2 & 3). The level ofthe
globulins returned to normal in third week which was in accordance with
Yausa et al. (1985) who noticed that neutralizing antibody was not detected
14 days after inoculation but was present at 21 days after inoculation . The
elevation in urea and creatinine levels were due to the effect of virus on
kidneys (Taniguchi et al., 1983).

The chicken anaemia virus produced significant elevation in alkaline
phosphatase, ALT enzymes and bilirubin as a result of effect of virus on
hepatic tissues. in the form of small randomly scattered lymphoid aggregates
and multifocal necrosis may be present (Smyth et al., 1993) which was
confirmed by histopathological examination (Fig. 1). In the same respect,
Ahmed et al. (1975) reported that in clinical cases of duck hepatitis virus
type I there were lower serum levels of total proteins and albumin and
elevated levels of alkaline phosphatase, alanine aminotransferase (ALT),
bilirubin and creatinine. Moreover, serum ALT activities remained a test of
choice to measure necrosis in small animals and primates and should be part
of any liver profile (Kaneko et al., 1989). Furthermore, serum alkaline
phosphatase continues to be useful marker for cholestasis in dog, however,
modest increase also occur in hepatic necrosis.
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Fig.(I) Liver of chiken infected by field Fig.(2) ’I:tryrnus of chiken i_nfcctcd by
strain of CAV, showing focal necrosis field strain of QAV, shom edema,
of hepatocytes (H & E stain X 250). lymphoid depletion and intranuclear

inclusion bodies.(H & E stain X 250).
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Fig.(3) Bursa of Fabricious of chiken infected by field strain of CAV, showing follicular edema
and depletion. (H & E stain X 100)
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