
Introduction
Fowl pox (FP) is a slow spreading viral disease of chickens
particularly in chicks up to 4 to 6 weeks of age characterized by a
pronounced transitory inflammatory process and resulting in
hyperplasia of the epidermis and feather follicles. The disease
gradually terminates to form scabs with desquamation of
degenerated epithelium1. In some cases, diphtheritic membranes
or proliferative lesions may develop in the mouth pharynx and
oesophagus2.

Fowl pox is caused by fowl pox virus (FPV), a double stranded
DNA virus under the genus Avipox of the family Poxviridae. Each
member of Avipox virus is host specific as well as antigenically
significant, yet a cross-relationship has been demonstrated among
the species3-4.

Fowl pox is an important viral disease of mortality as high as
60-70% per incident has been reported with large number of
incident per year in Bangladesh5. Fowl pox virus (FPV) vaccine
and pigeon pox virus (PPV) vaccine have been routinely used for
more than half a century to prevent fowl pox in commercial poultry
in areas where the disease is endemic6. In Bangladesh, FPV
vaccine used in pullets and adult birds at the age of 3-5 weeks of
age, which is manufactured by the Directorate of Livestock

Services (DLS). The vaccine is not used in chicks for its pathogenicity
though it can produce solid long lasting immunity. The PPV vaccine
is therefore recommended by DLS for the prevention of fowl pox in
chicks aged at day 1 to day 5, which produce immunity for about 6
month, but this vaccine is not still used in field trial. Immune response
in chickens against fowl pox produced by PPV vaccine was studied
in other countries7. Fowl pox is frequently reported in previously
vaccinated flock from the every corner of the country causing serious
problem to poultry raisers.

This paper describes the persistence of maternally derived
antibody (MDA) in chicks as well as to determine the influence of
MDA on the production of antibody following fowl pox virus and
pigeon pox virus vaccine administered to chicks.

Materials and Methods
Scabs or nodules of fowl pox appearing on natural out break were
collected aseptically and kept in screw capped vials containing
50% buffered glycerine during the study period. The materials
were carried to the laboratory and were preserved at –20°C and
propagated by inoculating 10-day-old embryonated chicken eggs
through chorioallantoic membrane (CAM) route. The CAM with
discrete or confluent growth of pocks were selected and processed
for further use.
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Thirty-day-old white leg horn (WLH) and Sonali breed (SB) chicks
originated from fowl pox virus (FPV) vaccinated parent stock were
collected from poultry farm of Bangladesh Agricultural University
(BAU), Mymensingh, and another group of 30-day-old chicks of
local breed originated from FPV non-vaccinated parent stock were
collected from the nearby village.

In order to determine the persistence of maternally-derived
antibody (MDA) in chicks they were further divided as Group A
(FPV vaccinated parents) and Group B (FPV non-vaccinated
parents) each containing 15 chicks. Collection of blood was carried
out from all the chicks at day 1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31 and
34 of age.

To determine the influence of MDA on vaccination programme
against FPV infection, chicks of FPV vaccinated and FPV
non-vaccinated parent stock were divided into two group C and
D respectively each with remaining 15 chicks. Group C and D
were again subdivided in to six groups, namely, C1, C2, C3, D1, D2
and D3. Subgroup C1 and D1 were primed with PPV vaccine at day 5
and boosted with FPV vaccine at day 14 and blood was collected
for the preparation of sera at day 7, 14 and 21 age of post-
vaccination. Similarly, subgroup C2 and D2 were used for primary
vaccination with PPV vaccine at day 5 and secondary vaccination
with FPV vaccine at day 21 and blood was collected same as
scheduled for previous groups. Group C3 and D3 were used as
non-vaccinated control group.

All the sera samples were subjected to passive haemagglutination
(PHA) test for the determination of antibody titre. The test was
followed as per method described by Tripathy et al.8. Antigens
(fowl pox virus) are coupled to chemically modified erythrocytes
(sheep erythrocyte) and then antigen-coated erythrocytes readily
react with specific antibodies and results in haemagglutination.
Briefly 10 ml of sensitized sheep red blood cells (SRBC) were
prepared by the mixing of 1.5 ml of 2.5 % suspension of tannic
acid treated cells with 0.5 ml of 1:10 dilution of fowl pox virus
suspension and PBS and incubated at 37°C for 30 min finally
diluted with 1% normal rabbit serum diluents. An amount of 25 μl
of PBS was first poured in each well up to 9th well of horizontal
row of microtitre plate. The equal amount of test scrum was added
in the 1st well. Two-fold dilutions of serum ranging from 1:2 to
1:512 were made. Then a volume of 25 μl of 0.5% fowl pox virus
sensitized SRBC was added in each of the eight wells. Proper
control in three horizontal rows was also maintained. The plates
were kept at room temperature for 4 to 5 h. The agglutination
results were recorded by deposition of diffuse thin layer of
clumping of RBC on the bottom of the well. The end point was
determined by observing the highest dilution at which cells were
agglutinated.

Results and Discussion
The present study was conducted to study the persistence of
MDA in chicks as well as to study the antibody production to

fowl pox virus (FPV) and pigeon pox virus (PPV) vaccine for the
determination of the influence of maternally-derived antibody
(MDA).

It was observed that maternally-derived antibody (MDA) was
higher at the age of day 1 (57.60 ± 8.38) for FPV vaccinated parent
stock and 35.33 ± 4.98 for FPV non-vaccinated parent stock, which
was significantly lower than active immunized group and declined
to a negligible level (<4 ± 0) at day 16 for the former and day 13 for
the later group (Table 1). The decay of MDA is approximately
linear and day old chicks contain high levels of MDA, which
gradually decline below positive level within 10-15 days of age9.
Daroshoke and Belistkaya reported that the haemagglutination
(HA) titre 40 was considered indicative of an adequate protective
immunity10. In present study, it was observed that MDA levels in
FPV vaccinated parent stock started to declined below its
protective levels after 4 days and persisted up to day 13 and FPV
non-vaccinated parent stock started to decline below its protective
levels after day 1 and persisted at day 10.

Table 1. Comparative maternally-derived antibody (MDA) titre
of the chicks from day 1 to day 34 using passive haemagglutination
(PHA) test

Age of bird                              MDA titre (Mean ± SE)
(Day) Group A Group B
1 57.60 ± 8.38 35.33 ± 4.98
4 38.40 ± 5.13 21.87 ± 2.64
7 21.87 ± 2.97 14.93 ± 2.05
10 11.73 ± 1.26 7.47 ± 1.02
13 7.47 ± 1.02 <4 ± 0
16 <4 ± 0 <4 ± 0
19 <4 ± 0 <4 ± 0
22 <4 ± 0 <4 ± 0
25 <4 ± 0 <4 ± 0
28 <4 ± 0 <4 ± 0
31 <4 ± 0 <4 ± 0
34 <4 ± 0 <4 ± 0

Group A: Birds of vaccinated parent stock to FPV vaccine; Group B: Birds
of non-vaccinated parent stock to FPV vaccine; FPV = Fowl pox virus; < =
Less than or equal to; SE = Standard error.

Table 2 and 3 represent the influence of MDA on immunity to PPV
and FPV vaccination following different vaccination schedule in
chicks originated from FPV vaccinated and non vaccinated parent
stock. The highest antibody titre level from subgroup C1 of FPV
vaccinated and D1 of FPV non-vaccinated parent stock were153.6
± 74.64, 179.20 ± 31.35 respectively after 21 days of post-
vaccination period (Table 2). Subgroup C2 of FPV vaccinated and
D2 of FPV non-vaccinated parent stock had a titre of 243.20 ±
76.80 and 281.60 ± 85 after same periods of post-vaccination
(Table 3).  From the above findings it is concluded that chicks
giving booster dose at day 21 of age showed higher passive
haemagglutination (PHA) titre than chicks giving booster dose
at day 14 of age. The results of this investigation are in agreement
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with those of Siddique et al.11 who observed that the PHA titre
was found to be increased gradually during booster dosing at 8th

and 14th weeks and highest PHA titre was 384 observed at 15th

weeks. Mathews12 reported that antiserum of fowl pox inhibited
the haemagglutination (HA) of both fowl pox and pigeon pox
viruses. Saini et al.13 observed that the geometric mean PHA titre
showed a slow rise after first vaccination and resulted secondary
vaccination cause rapid increase of PHA titre.

Table 2. Antibody titre in chicks after primary vaccination with
pigeon pox virus (PPV) vaccine at day 5 followed by secondary
vaccination with fowl pox virus (FPV) vaccine at day 14

Group Serial No.                  Post-vaccination PHA titre after
of bird 7 days 14 days 21 days

C1 1 128 256 256

2 32 256 128
3 64 128 128
4 64 64 64
5 128 64 128

Mean PHA 83.20 ± 19.20 140.80 ± 31.35 153.6 ± 74.64
  titre ± SE

D1 1 64 128 256
2 128 128 256
3 128 128 128
4 64 256 128
5 64 256 64

Mean PHA 89.60 ± 15.67 166.40 ± 38.40 179.20 ± 31.35
  titre ± SE

Subgroup C1: Birds of vaccinated parent stock to FPV vaccine; Subgroup D1:
Birds of non-vaccinated parent stock to FPV vaccine; FPV = Fowl pox
virus; PHA: Passive haemagglutination; SE = Standard error.

Table 3. Antibody titre in chicks after primary vaccination with
pigeon pox virus (PPV) vaccine at day 5 followed by secondary
vaccination with fowl pox virus (FPV) vaccine at day 21
Group Serial No.               Post-vaccination PHA titre after

of bird 7 days 14 days 21 days

C2 1 32 256 256
2 64 256 128
3 32 512 64
4 32 128 128
5 64 64 64

Mean PHA 51.20 ± 7.84 128.03 ± 35.05 243.20 ± 76.80
  titre ± SE

D2 1 32 256 128
2 64 512 256
3 32 128 128
4 32 512 64
5 64 512 256

Mean PHA 51.20 ± 84 166.40 ± 38.40 281.60 ± 85.00
  titre ± SE

Subgroup C2: Birds of vaccinated parent stock to FPV vaccine; Subgroup D2:
Birds of non-vaccinated parent stock to FPV vaccine; FPV = Fowl pox
virus; PHA: Passive haemagglutination; SE = Standard error.

Results of the present study recommend that, maternally-derived
antibody (MDA) may not protect chicks originating from FPV-
vaccinated parent stock for more than 5 days of age while there
from FPV non-vaccinated parent stock for one day only. MDA
might interfere with antibody production in vaccinated birds. PPV
vaccine produces low antibody titre which may be rapidly
increased following a secondary vaccination with FPV. Frequent
outbreaks of FP in chicks in Bangladesh either from FPV
vaccinated or non-vaccinated parent stock may be avoided by
vaccination with PPV vaccine at day 5 of age of which followed
by secondary (booster) vaccination with FPV.
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