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SUMMARY

Forty serum samples were screended from vaccinated
white pekin ducks for the duck hepatitis virus 3
(DHV) antibody level after they had received a
single dose or two doses of the vaccine. The
results of serological examination using indirect
haemagglutination test (IHA), serum neutralization
test {SNT) as well as agar gel precipitation test
(AGP) revealed that: (1) For the IHA test the
purified and concentrated infected embryo antigen
of DHV was adsorbed to sheep red cell using one of
3 sensitizing agents at different dilutions.
Preliminary tests on sera of unvaccinated and
‘experimentally vaccinated ducks showed that the
best dilution of either tannic acid and chromic
chloride was 1:20 000 for desensitization while

~ that of gluteraldehyde was 1:100. Chromic chloride

~ was also found to be the best of the 3 agents while
gluteraldehyde was the least one. The antibodies in
the sera of ducks vaccinated twice were found by
the IHA test to be of higher titers than those in
the sera of ducks vaccinated once. (2) The DHV
neutralizing antibodies could be detected in the
vaccinated  duck sera using the SNT. The
neutralization indices (NI) were higher in flocks
which were vaccinated with two doses of the vaccine
as it reached 4 - 7.3 whereas in case of ducks
vaccinated with single dose the NI was 1.2 - 6.3.
(3) The AGP test gave clear precipitating lines
when ‘testing sera of high antibody level while sera
of NI ranging from 1.2-2.7 failed to produce these
lines against DHV antigen. () The agarose
electrophoresis  of the plasma protein of
unvaccinated and vaccinated ducks showed a
correlation between the gammaglobulin and antibody
titer detected by IHA and SN tests.

"INTRODUCTION

Duck hepatitis virus causes a highly contagious acute
fatal disease of young duckling producing about 100% mortality
within 3-4 days in flocks of duckling up to two weeks old.
Since the recognition of the disease and its viral etiology by
FABRIGCANT (1950), there have been a number of reports on
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lesions and methods for control of the disease. The most
practical means of controlling infectious hepatitis in duckling
appears to be vaccination of parents; a high level of passive
immunity in offspring would require two doses of amn attenuated
virus vaccine administered to parents at least six weeks apart
(BART, 1969).

TAYLOR and HANSON (1967) wused an IHA test for
demonstration of DHV antibodies. MURTY and HANSON (1961) as
well as SAVIC (1967) reported the successful application of AGP
test for detecting DHV antigen in the liver and amino-allantoic
fluid (AAF) of exprimentally infected chicken embryo. Many
efforts were done for the development of other serclogical
methods such as the fluorescent antibody (FA) technique
(VERTINSKI et al., 1968 and TOTH & NORCROSS, 1980). In the
present work attempts were made utilizing the IHA to study the
immune response of the vaccinated duck with DHV vaccine using a
partially purified DHV antigen and either tannic acid, chromic
chloride or gluctaraldehyde as a sensitizing agent for sheep
erythrocytes (RBCs).

Trials have been made to utilize the AGP test and IHA
test, along with the SNT for screening some vaccinated duck
flocks for DHV-serum antibodies. The appearance of precipitin
and the results of the IHA and NST were correlated to the
electrophoresis mobility and the concentration of the plasma
protein collected from vaccinated ducks.

MATERIAL and METHODS

1- Fertile chicken eggs, for antigen preparation, wvirus
titration and SNT test, were obtained as one - day - old eggs
from the General Poultry Company. The eggs were incubated for
5-10 days before being inoculated. ;

2- Duck hepatitis virus strain: A modified egg adopted
mild 1living wvirus derived from viral hepatitis in the
gooslings, attenuated on chicken embryo (SPF). The virus was
obtained from IFFA MERIRUX and had been propagated twice in
9—%% days old embryonated chicken eggs (ECE); the titer was
107°°/0.1 ml. It was preserved in 1 ml ampoule at - 20 C to
serve as a stock virus and used in SNT.

3~ Preparation of DHV antigen: This was carried out
according to the technique of TOTH (1969). A paratially
purified and concentrated infected whole embryo antigen,
prepared from infected embryo with the DHV strain was treated
with 20% chloroform and concentrated to about 1/10 of 1its
original volume by dialysis against polyethylene glycol (M
4000). It was used for IHA and AGP test.
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4- Virus titration: It was carried out acqordiﬁg to ANON
(1971), the EID 50 was calculated using the method of REED and
MUENCH (1938). : A

5- Preparation of positive control antiserum against DHV:
The positive serum was prepared in susceptible DHV pekin
duckling. Seven, cne - day - old ducklings were obtained from
the General Poultry Company Organization, El-Pasatine farm and
were reared in an isolated place till four weeks. Sera were
collected before vaccination to be sure that they were
susceptible. Six ducklings were injected with two successive
injections of 0.5 -ml of DHV vaccine (EID 50 10%°%/0.1 ml)
administered subcutaneously (S/C) at least 21 days apart, one
duck was kept as unvaccinated negative control. Ten days post
second dose all ducks (the vaccinated and the unvaccinated
control one) were slaughtered and blood was collected
individually. The prepared sera were inactivated at 56 C for 30
minutes and preserved at - 20°C until used as both positive and
negative serum. '

6- Duck sera samples: Blood samples were obtained from 40
apparently healthy vaccinated ducks from Bahteem farm. 20 of
these  samples were taken 4 weeks post vaccination from
vaccinated ducks which received one dose of DHV vaccine at age
of two months. The other 20 were taken two months post
vaccination from vaccinated ducks which received two doses of
the vaccine at .ase of* “Four = nmonths. - All. (Ehe  1sera~ were
inactivated at 56 C for 30 minutes then preserved at =20 until
used in different serological tests.

7- Serum neutralization test (SNT): It was carried out
according to HWANG (1969) using constant serum - variable virus
procedure. j

8- Agar gel precipitation test: It was carried out
following the technique described by PANDY and SINGH (1972)
with some modification for screening  duck sera for
precipitating antibodies; Tween 80 was added to the antigen to
accelerate the diffusion of the antigen tPrough the agar medium
and the agar plates were incubated at 38 C in a humid chamber.
Each set consists of one central well filled with the partially
purified DHV antigen and six peripheral wells were filled with
the tested sera collected from either experimentally or field
vaccinated ducks.

9- Indirect haemagglutination test (IHA): It was carried
out using the microtiter technique. One of three different
chemicals were used as a sensitizing agent for sheep RBCs in
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the development of IHA; tannic acid, chronmic chloride ang
gluteraldehyde.

b) Develo ment of IHA test Using chronjce chloride: 1t was
==relopment of =, == USing chromic =ioride:
carried out according to EL-NAGDY (1991) using chromic chloride
in dilutions of 1:10 o000, 1.20 000, 1:40 000, and 1:g0 000 in

FBS pH 7.2. .

c) Development of IHA test using gluteraldehyde. It wasg
carried out according to EL-NAGDY (199]1) using gluteraldehyde
in dilutions of 1:100, 1:200, 1:400 and 1:800 in PBS pPH 7.2.

10~ Calorimetric determination of total protein and agar
gel electrophoresis: These were performed opn individual and
equal volumes Serum pools, collected fronm vaccinated one month
Post single vaccination ang two months pPost two doses of
vaccination apg unvaccinated negative duck Sera was used ag

carried out at potentia] gradient of v/em for about 30-60 min, ,
then transferred to the Picric aciq - acetic acig fixing
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The results of neutralizing indices ranged from 4.6 to 6.5
1og10EIDS0 and the control negative serum of unvaccinated duck
had NI 1.5. All positive control sera gave positive AGP
precipitin lines and the negative control serum of unvaccinated
duck showed no lines of precipitation as in fig 1.

Table 2 showed the results of 3 serological tests used to
examine sera of vaccinated ducks which received a single dose
of the vaccine and these sera were collected after four weeks.
The highest IHA titer reached 1280 in case of chromic chloride
while in case of tannic acid and gluteraldehyde the titers were
320 and 160 respectively. The neutralizing indices ranged from
1.2 to 6.3. The AGP test showed two lines of precipitation with
all tested sera that had NI ranging from 4 to 6.3 while those
that showed NI ranging from 3.2 to 1.2 gave no lines as in fig.
=z )
' Table 3 showed the results of 3 serological tests used to
examine sera of ducks which received two doses of the vaccine
and their sera were collected two months post vaccination. The
IHA titer reached 1:2560 in case of chromic chloride and 1:1280
and 1:160 after using tannic acid and gluteraldehyde .
respectively. The neutralization indices ranged from 4 (lowest
NI titer) to 7.3 (highest NI titer). As regards the AGP test
all the tested sera gave two lines of precipitation as in fig.
2 ,

Table 4 summarized the electrophoretic determination of 1,
Equal volume pools of vaccinated pekin ducks collected either
one month post a single vaccination or two months post the
second dose of vaccination, 2, Individual samples of either
types of ducks as well as a serum sample of an unvaccinated
duck.

Fig. 3 revealed the electrophoretic profile of individual
and pooled samples of sera of vaccinated ducks as well as a
control unvaccinated duck. The area under the peak was
integrated.

Fig. 4 showed the agarose electrophoresis of plasma
protein of unvaccinated and vaccinated ducks.

DISCUSSION

The most practical means of controlling infectious
hepatitis in duckling is vaccination of flocks (ASPLIN, 1956).
Few reports are available in the literature on the development
and practical application of the serological procedures for the
detection of DHV antigen and serum antipodies using IHA and AGP
tetes. In the present investigation attempis were made to apply
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IHA and AGP tests as well as SNT for screening ducks for DHV
serum antibodies. as regards the IHA test trials wvere made
using different sensitizing agents ( tannic acid, chromic
chloride and gluteraldehyde) with different dilutions in order
to choose the best and more sensitive sensitizing agent with an
optimum dilution that is able to detect DHV antibodies in sers
of experimentally vaccinated ducks as compared with serum of
unvaccinated ducks.

The experiments revealed that the best dilution of either
tannic acid or chromic chloride was 1:20 000 for sensitizing
red cells for the adsorption of DHV while that of
gluteraldehyde was 1:100. The results also showed that chromic
chloride was the best sensitizing agents since it was able to
demonstrate high titers in sera of vaccinated ducks while
gluteraldehyde was the lest sensitive agent. Partially purified

demonstrate IHA antibodies in immune duck sera when tannic acid
or chromic chloride was used as asenitizing agent. MURTY (1960)
and WCHENDOERFER (1965) Were unable to demonstrate THA
antibodies in immune duck sera when unpurified DHV antigen was
used.

TAYLOR and HANSON (1957) used a partially purified antigen
concentrated by (NH4) S04 and reported that the antigenic
preparation of DHV should be needed in order to give positive
reaction in IHA test as had been previously reported by BOYDEN
(1951).

Our results revealed that IHA antibodies were higher in
serum that were collected from vaccinated ducks with two doses
of DHV as the titer was double that collected 4 weeks post
vaccination from ducks receiving single vaccination of Dyv
vaccine.

BART (1969) revealed that a high level of passive immunity
in offsprings would require two doses of an attenuated virus
vaccine administered to parent stock at least six weeks apart.
Immunity was adequate for about 9 months after second
vaccination. CHETH (1979) proved that the hyperimmune sera
collected 20 days after the last antigenic stimulus with DHV
revealed higher titers. The author also reported that IHA test

been vaccinated with live DHV vaccine 4 weeks before blood
colection.

As regards the AGPT in this study precipitating antibodies
could be detected in all duck sera with high levels of IHA and
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NI antibodies while it could not be detected in sera of low
antibody level as shown in five sera that gave low NI. Two
lines of precipitation could be detected when using sera of
experimentally or naturally vaccinated duck sera while no such
lines could be seen in the sera of unvaccinated ducks.

MURTY and HANSON (1961) conducted microgel diffusion and
found lines of precipitation which appeared within 4 to 24
hours and could be observed by indirect light. When hyperimmune
rabbit serum was used, 3 lines of precipitation were observed
while with duck immune serum sample only a single line of
precipitation appeared after 24 hours.

CHETH (1979) found one or two precipitation lines which
developed after single filling of the reactants when hyper
immune rabbit serum was examined against different DHV antigen.
Hyperimmune duck serum gave a single precipitation line after
2-3 refillings of the reactants when examined against infected
antigen preparation. On the other hand, WACHENDOERFER (1969)
failed to demonstrate virus specific precipitating line by AGP
test. TOTH and NORCROSS (1980) found that none of numerous duck
anti-DHV immune sera, with virus neutralizing activity in the
range of 1.8 5.57 logl0 EIDSO NI, developed precipitation lines
against a variety of DHV preparations tested in low, and high
jonic strength agar. They concluded that AGP test was
unsuitable for serologic activity of duck sera for anti- DHV
antibody activity.

Our results revealed that the serum neutralization indices
ranged from 1.2 to 6.3 loglO (EIDS0) of virus neutralized per
0.1 ml of serum colected 4 weeks post vaccination from ducks
which received one dose of vaccination. A considerable increase
in the neutralizing indices was noticed, 4 to 7.3 log10 (EID50)
of virus neutralized per 0.1 ml., of serum colelcted 2 months
post vaccination. Eventually, the second dose of the vaccine
acted as a boaster and helped in rising the NI of vaccinated
ducks.

HWANG (1972) found that the NI ranged between 3.5 up te
6.2, 14-35 days post vaccination. LEVINE (1972) revealed that
ducks surviving infection with virulent field DHV responded
with high VN antibody development, and titers ranging from 10
to 10 could be found in 4 to 8 weeks old market ducks
originating from infected premises.

CHETH (1979) conducted SNT on serum of vaccinated flocks
at age of 16 weeks old and found that 39.5% of samples proved
to contain neutralizing antibodies. The author also found that
in flocks where IHA antibodies could be detected, neutralizing
antibodies were also demonstrable.
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NAWWAR (1980) revealed that there was a gradual increase
in neutralizing indices starting from 0.9 up to 6.2 logl0
(EIDS0) in different occasions during 4-34 days observation
period after vaccination.

The results shown in this study revealed that the changes
in the gamma - globulin reflected the response of the reticulo
- endothelial system to vaccinal DHV antigen and these appeared
to be a correlation between the concentration of gamma -
globulin and antibody titers. The marked increase in the
concentration of total serum protein and gamma - globulin after
two doses of DHV and also the changes in the gamma - blobulin
were roughly parallel with the serum neutralizing indices and
THA titers.

In conclusion, on comparing the results of the 3 tests,
the IHA test was proved to be the simplest and rapid method for
screening duck sera for DHV antibodies. On the other hand, the
SNT requires a considerable time, materials and equipment. The
AGP test although it is a rapid simple serological procedure
yet it doesn’t give an accurate results being unable to
determine the level of immunity in vaccinated ducks.
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Table (1) Examination of sera from 6 experimentally
vaccinated pekin ducks and a negative control

one by 3 serological tests.

Positive|Titer of indirect haemagglutination test
dilution of *

control |— SNT | AGP
serum |Tannic Acid Chromic Chloride|Gluteraldehyde

sample — :
No. 1 2 13 |4 1 2 3 4 151 2 |3 04 4Nl |Test
1 32|128|16|16{128|256| 16| 16 16] 16| 4} 2 |5 + ve
2 16| 64| 8| 8| 64| 64| 32| 8 8| 8| 4] 2 |4.6|+ ve
2 641128|32|16|128|256| 32| 16 32| 16] 2| 2 |5.6|+ ve
4 128|256|16(16| 64| 128 32| 32 32 Bl 21 2 |6 + ve
s 64/128|16| 8| 64|256| 16| 16 16 81 4| 4 |6 + ve
6 1281256| 8| 8|256|256| 32| 16 32] 16| 4| 4 |5.5|+ ve
~ve .

control| 2 2 219 2 2 2 0 o] 2| 21 o |1'5] -ve

* Tannic acid or chromic chloride dilutions :
1 =20 4 10 -000
2 = % .2 20 000
3 = 1 : 40 000
4 =1 :80 000

Glyteraldeﬁyde;dﬁlutions s

1 = 1 & 100
2 =1 : 200
3 = 1 : 400
4 = 4 3 806
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Table (2) Examination of 20 sera of pekin ducks

4 weeks after a single dose of DHV vaccine using

3 serological tests.

No. |Indirect Haemagglutination Titer (IHA)™ SNT |AGP
of
tasted|Tannic A. Chromic Ch. Gluteraldehyde
sample|10:20 000} 1:20 000 1:100 {NI)|Test
1 80 320 40 5.2 |+ve
2 20 80 20 4 +ve
3 40 80 40 4 +ve
4 40 160 40 4.6 |+ve
5 80 160 40 4.7 |+ve
6 40 160 40 4.5 |+ve
7 320 1280 160 6.3 |+ve
8 160 320 80 5.2 |+ve
2 160 320 80 5.4 |+ve
10 40 160 40 4.5 |+ve
1 80 BO 20 2.7 |-ve
12 10 20 0 4.47|+ve
13 20 20 0] 3.4 |+ve
14 40 40 10 2.5 |-ve
15 40 80 20 3.2 |-ve
16 10 10 0 - e A R VL
7 20 20 10 3.5 |+ve »
18 80 80 40 4 +ve
19 160 160 160 §.1 |+ve
2 20 20 o] 2.7 |-ve
2 Each of the 3 sensitizing agents was used at an optimum
dilution.
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Table (3) Examination of 20 sera of pekin ducks
2 months post second dose of DHV vaccine using

3 serological tests.

No. |Indirect Haemagglutination Titer (IHA)=*|SNT AGP
of. = ul * 4
tested|Tannic A.|Chromic Ch.|Gluteraldehyde )
sample(10:20 000(1:20 000 12100 (NI}|Test
1 160 320 80 6 +ve
2 160 160 80 5.6 |+ve
3 160 ; 160 80 5.6 |+ve
4 80 80 : 40 4 +ve
5 1280 2560 ) 160 7.3 |+ve
6 320 320 160 6.2 |+ve
) 7 1280 1280 160 7.2 |+ve
8 1280 320 180 P +ve
9 640 320 80 6 +ve
10 160 80 80 4.8 |[+ve
11 160 160 30 5.2 |+ve
12 80 80 40 4 +ve
13 80 80 40 4 +ve
14 80 160 40 5.6 |+ve
15 80 160 80 5.7 |+ve
16 80 160 80 5.5 |s+ve
17 1280 2560 160 6.3 |+ve
18 1280 320 80 5.2 | +ve
19 1280 1280 80 5.4 |+ve
20 80 160 40 4.5 | +ve

Each of the 3 sensitizing agents Was used at an optimum

dilution.
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Table (4) Electrophoretic determination of
different serum samples collected from

vaccinated ducks.

Control | Seruﬁ samples

Components serum post vaccination
of -

serum 3 {No. 3 No.*6{Noi - 4}No. 2B iNo. 2
Total protein gm/100 4.000 {3.400)|3.500/6.800 |3.300
Prealbumin 0.080 [0.100/0.060]/0.170 |0.080
Albumin Pe2.310 | 1.63014.21012.900° 10620
Alpha,1,globulin 0.410 |0.360({0.260]|0.500 {0.340
Alpha,2,globulin 0.430 [0.180{0.090{0.430 [0.200
Beta globulin 0.220:+}0.220|0.360}0.570 |0.270
Gamma globulin 0.550= 1090041568201 2.220 |0.790

Albumin/Globulin Ratio| 0.021 |0.032(/0.017/0.025 [0.026

Notes on serum samples :
No. 3 : Individual unvaccinated duck.
No. & . : Individual sample collected frogrvacc;nated duck
one month post vaccinated with one dose of DHV

vaccine. :

foaia . : A pooled sample (20 ducks) collected 6ne~month
~ post vaccination with one dose. -

No. 2B : Individual sample collected from vaccinated duck
* “with .2 ﬂoses of DHV vaccine 2 months post

vaccination.
No. 2 z A pooled sampiej(zo ducks) collected from ducks

vaccinated with 2 doses of DHV vaccine 2 months

post vaccination.
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Fig(l) development ofiAGP test conducted on positive and
negative control serum samples collected from éxpr-

imentally vaccinated and unvaccinated duck,

Fig(2) development of AGP test conducted on the different
serum samples collected from vaccinated ducks one

month and 2 months post vaccinaticn.
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Fig. (3) The electrophoretic profile of sera collected

from unvaccinated and vaccinated ducks.

The area under the peak was integrated.
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Fia. (4) Agarose electrophoresis of plasma

protein of unvaccinated and unvaccinated ducks.

a & b ) & (3) : unvaccinated control serum.

(2} : A pooled sample (20 ducks) collected from
vaccinated ducks with 2 doses of DHV vaccine 2
months post vaccination .

(1) : A pooled sample (20 ducks) collected from
vaccinated ducks with 1 dose of DHV vaccine 1
month post vaccination .

{2B) : An individual sample collected from a vaccinated
duck with 2 doses of DHV vaccine 2 moths post
second vaccination.

(6) : An individual sample collected from a vaccinated
duck with one dose of DHV vaccine one month post
vaccination.
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