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SUMMARY

Twcelve inactivated ol adjuvanted vaccines (4 for
EDLS virus, 4 for Haemophilus paragallinarum
and 4 for bivalent vaccines) were prepared by
using different ratios of Tween 80, span 80. Hy-
drophile-lipophile Balance (HLB) was deter-
mined for all vaccines. It was found that com-
bined vaccine protected chicken against
infectious coryza and e}gg drop syndrome (EDS)
discises with no interferciice between them in
immune résponse of chickén. The vaccines that
have HLB of 4.98 resuited in higher ‘antibody
titers more than those have 54, 6.01 and 6.58

HLLB respectively.
INTRODUCTION

Infectious coryza is an acutc respiratory tract dis-
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case of chicken caused by Haemophilus paragal-
linarum, the greatest economic losses of infec-
tious coryza (IC) discase is a marked reduction
(10-14%) in cgg production (Blackail and Matsu-
moto, 2003). Egg drop syndrome (EDS-76) is a
diseasc of laying hens characterized by a sudden
and 1'1'cquenlly.largc drop in egg production with
the “laying of soft-shelled eggs (Holmes ct al.,
1989).

Combined vaccine is an important approach to
poultry industry to combat the risk of scveral dis-
cascs in poultry for which adequate vaccination is
available. Combined vaccines save time and
labor costs as well as reducing stress rcactions
dspecially in laying hens. Many authors as
Winterfield (1982), Otsuki and lritani (1974),
Gergis ct al. (1994), Samira et al. (1995), Khodeir ‘
et al. (1999) and Xie and Stone (1990) preparcd

oil-emulsions vaccines with single or mixed anti-



linarum, Newcastle disease virus (NDV), avian
influenza virus (AIV), infectious bronchitis virus
(IBV), egg drop syndrome virus (EDSV), and

fow! pox.

Oil-emulsion killed vaccines are a critical compo-
nent of broiler, breeder and layer vaccination pro-
grams, inactivated bacterial and viral vaccines are
commonly administered in this form to provide
longer duration of immunity and improve anti-
body titre for breeders to provide protective anti-

bodies to the broiler or layer progeny.

Oil-phase cmulsifier (e.g. span 80) and water-
phase emulsifier (e.g. Tween 80) have been
shown to improve cfficacy, lower viscosity, in-
crcasc stability and reduce undesirable side ef-
fects of oil-emulsion vaccines (Stone et al.,, 1983
and Pokric et al., 1993). The hydrophile-lipophile
balance (HLB) of a mixture of surfactants is the
weighted average of cach individual surfactant
(HLB) (Rosen, 1978) and can influence the re-
lease of solutes from the water-in-oil emulsion
{Chiejiha and Sewell, 1974). The relationship be-
tween antigen release rate constant (K), HLB
number, antigen/oil {A/O) ratio of oil adjuvant in-
fectious coryza vaccines and chicken immune re-
sponse was studied by Fukanoki et al. (2000). So,
the aim of the present study is to prepare and
evaluate a combined oil adjuvant vaccine for
EDS and IC by using different ratios of Tween 80
and span 80.
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MATERIAL AND METHODS

1. Embryos:

Embryonated duck eggs obtained from the United
Company for Poultry Production were used for
propagation of EDS virus and testing of its com-

plete inactivation.

2. Experimental chicken:

Five hundred and 1en (510) Hubbard chicks (one-
day-old) were-used in this study. All chicks were
reared under hygienic measures and checked just
before the experiment for absence of avian infec-
tious agents (bacteria or virus) and EDS or Hae-

mophilus paragallinarum antibodies.

3. Vaccines preparation:

a. EDS-76 virus: .
The vaccine product Code PA, 0081 was propa-
gated in embryonated duck eggs and its titre was
adjusted (o be 107 EIDsg/ml according to method
applied by Allan ct al. (1973) and Awad ct 4i.
(2001).

b. Haemophilus paragallinaruin:

Standard W (serovar A), Modesioc (serovar €,
0222 (serovar B) strains and a locally isclated
strain (serovar A) were used in bactering prepari-

tion according to Blackall et al. ( [992}.

Both antigens were used for preparation of i
adjuvant monovalent and bivalent vaccines nsing
hiquid paraffiﬁ oit and different rativs  of wuier
(Tween 80) and

emulsifier Oti-eiulsii.
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(span 80), HLB for each '\v/a’ccine was determined

:hrough the equation of Fukanoki-et al. (2000);-\ S

ax37 + bx150
a+b a+b
Where:

a" and "b" are amounts of oil emulsifier and wa-

ter emulsifier as shown in table (1).

4. Vaccination and challenge exposure:

As shown in Table (2), 12- groups of chicken
were vaccinated at six-week old subcutaneously
(0.5ml/bird) at dorsum-back of the neck with one

dose of different prepared vaccines.

Three weeks post-vaccination, (30) chicken of
cach vaccinated group with IC vaccir]es and com-
bined vaccines as well as 30 chicken of cont;;)l
unvaccinated group were (ghallenged by inocula-
tion of infraorbital sinus W|th 0.2ml ;(108 CFU ap-
proximately/bird of 16-18 hours broth culture of
Haemophilus paragallinarum W, Modesto and
0222 strains. All chicken were examined daily for
7-days for typical clinical signs of infectious co-
ryza (Kume et al.,, 1980, and Blackall et al.,
1992).

5. Serological tests:

Serum samples were taken from all chicken
groups prevaccination and every twe weeks post
vaccination for detection of antibody titre of IC
vaccines by using tube-agglutination, haemagglu—

tination inhibition (HI) according to Iritani et al.
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(1977) and Yamaguchi et al. (1989) and EDS ti-"
tres by .using HI, SN and ELISA tests according

- 'lo Rossiter et al. (1985).

 RESULTS AND DISCUSSION

The results illustrated in Tables (3, 4, 6 and 8) in-
dicated that there was no difference between anti-
body titres in chicken sera as detected by tube-
agglutination, HI and ELISA tests against either
IC or EDS vaccines separately or in combined
form (IC+EDS), results of challenge test as in Ta- '
ble (5) supported these findings, so the locally
prepared combined vaccine protects chicken
without interferencc in the immune responsc
against both diseascs. These findings are in
agreement with Winterfield (1982); Gergis et al.
(1994); Samira et al. (1995) and Khodeir et al.
(1999) who used fowl cholera vaccine in combi-
nation with other viral vaccines as NDV, IBV,
fowl pox and EDS. They stated that there was no
interference between bacterial and viral inactivat-
ed antigens in the immune response of vaccinated |

fowl to cach other.

Deqling with the results of Table (7), it was clear -

_that bivalent (EDS+IC) vaccines yielded SN titre

higher than monovalent EDS vaccine from st to
12th weeks post vaccination. These findings arc
parallel with those of Thornton and Muskett
(1975) and Xie and Stone (1990) as they found
that IBV component in live attenuated combined

NDV/IBV vaccine may interfere with the ability
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Table (1): Different formulations of vaccines used

Type of vaccine | Vaccine No. | Tween 80 | Span 80 | HLB
| 3% 10% 4.98

2 3% 5% 6.01

IC 3 4% 10% 5.40

4 4% S % 6.58

5 3% 10% 4.98

6 3% 3% 6.01

EDS 7 4% 10% 5.40

8 4% 5% 6.58

9 3% 10% 4.98

IC+EDS 10 3% 5% 6.01
(Combined) 11 4% 10% 5.40
12 4% 5% 6.58

IC: Infectious Coryza
EDS: Egg Drop Syndrome.
HLB: Hydrophilc - Lipophilc Balancc

Table (2): Groups of vaccinated chicken with diflerent vaccines

Vaccine No. Group of chicken| No. of chicken
1 1 40
2 2 40
3 3 40
4 4 40
5 5 40
6 6 43
7 7 40
8 8 40
9 9 40
10 10 40
11 11 40
12 12 40
Control unvaccinated 13 30

Vet.Med.dJ.,Giza.Vol.53.No. 1 (2005}
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Table (3): Average antibody titre of ITacmophilus paragallinarum in chicken sera vaccinated with different

infectious coryza vaccines by using tube agglutination test

Tvpe of vaccine Geometric mean of agglutination antibody titer of chicken sera using:
yp T "W" strain {Seruvar A) ant. iviodesto strain (Serovar C) ant. 0222 strain (Serovar B) ant.
Chicken Tween Serum samples'(10) taken post Serum samples (10) taken post Serum samples (10) taken post
group No %/ HLB vaccination at: vaccination at: vaccination at:

| Span [ Pre-| 2 4 6 8 10 | 12 | Pre-| 2 4 6 8 10 | 12 | Pre-| 2 4 6 8 10 | 12
%o vic. [ W W | WI|IW ! W | Wilvac | W W | W | WIW|Wi lvac | W| W IW|W|W|W
1 1 3/10 | 498 0 1969 ) 2111 | 2599 | 29.85 | 3492 | 320 O | 1704|1837 2111 | 2262 | 2785 | 25991 O | 1392 160 | 17.14 | 19.69 | 2425 | 2011
2 2 3/5 6.01 0 1492 | 1600 | 1837 | 21.11 | 2785 | 2599 | O 1392 | 1492 | 1600 | 17.14 | 2262 | 1969 | O 1212 ] 1299 ] 13.92 { 1600 | 1969 | 17.14
3 3 4/10 | 540 | O |1600] 1837 2011 | 2262 | 2985 ] 2785 | O | 1492 1714 | 1837 | 1969 { 2425 | 2262 O [ 1299 | 13.92 | 1600 | 17.14 { 21.11 | 1837
4 4 4/5 6.58 0 1212 | 1492 | 1600 | 1969 | 2262 | 1837 O 1055 | 1131 1299 ] 1492|1337 1600] O 9.84 | 10.55 ] 12.12 | 13.92 | 16.00 | 1492
9 9 3/10 | 498 | O (1837 2111 | 2425 | 29.85 [ 3200 | 3492{ O [ 1837 1969 | 21.11 { 2425 | 2599 | 2599 | O [ 1392 | 1492 | 17.14 | 1837 | 2599 | 2262
10 10 3/5 6.01 O {1392 1600 17.14 | 1969 | 2599 | 2425 O | 1299 1392 | 1600 1704 | 2111 | 1837 O | 1131 | 1212 | 13.92 | 1492 | 1837 | 17.14
11 11 | 4/10 (540 O |1600| 1714 ] 2011 {2111 | 2785 {2599 | O [ 1392{ 1969 1837{ 21.11 | 2425 | 2599 O | 1299 | 13.92 | 14.92 | 16.00 | 19.69 | 1837
12 12 4/5 6.58 | O | 131 49216001837 2011|1837 O | 13| 1212) 1299 1492 1714 | 1600 O {1055 1131 | 1212 | 1299 | 1492 | 1392

Group (1): Vaccinated with monovalent IC vaccine (HLB 4.98).
Group (2): Vaccinated with moncwvatent 1€ vaccine (HLB 6.01).
Group (3): Vaccinated with monovalent IC vaccine (HLB 5.40).
Group (4): Vaccinated with monovalent IC vaccine (HLB 6.58).
Group (9): Vaccinated with combined (IC+EDS) vaccine (HLB 4.98).

Group (10): Vaccinated with combined (IC+EDS) vaccine (HLB 6.01).
Group (11): Vaccinated with combined (IC+EDS) vaccine (HLB 5.40).
Group (12): Vaccinated with combined (C+EDS) vaccine (HLB 6.58).




Table (4): Average antibody titre of Haemophilus paragallinarum in chicken sera vaccinated with different

infectious coryza vaccines by using haemagglutination inhibition (I} test

Type of vaccine

Geometric mean of agglutination antibody titer of chicken sera using:

"W" strain (Serovar A) ant.

Modesto strain (Serovar C) ant.

0222 strain (Serovar B) ant.

Chicken Tween Serum samples (10) taken post Serum samples (10) taken post Serum samples (10) taken post
group | o %/ HLB vaccination at; vaccination at: vaccination at:

| Span Pre-| 2 4 6 8 10 | 12 [ Pre-] 2 4 6 8 10 { 12 | Pre-| 2 4 6 8 10 | 12

% vac. [ W W W I{W|W|Wj vac. | WIW|W|W|W/IW]|va WIWIW | WIW

1 1 3/10 | 4.98 0 | 1969 2599 | 3200 | 29.85 27.85J 2599 | O | 1600 2111 | 2785 | 2599 { 2262 21,10 | O [ 1492 | 2111 | 2425 | 2262 | 2111 | 1837

2 2 3/5 6.01 0 | 1600 | 1969 | 2599 | 22.62 | 21.11 (1837 | O | 1299 | 1600 | 2425 | 21.11 | 1837 | 1600 | O | 1212 | 1714 | 1837 | 16.00 | 13.92 | 1299

3 3 4/10 | 5.40 0 [1714 2262} 2785 [ 2599 | 2425 L 21.ta | O | 1492 1837{ 2599 ( 2262 | 21.11 [ 1969 O | 129911837 | 2111 | 1969 | 17.14 | 16.00

4 4 4/5 6.58 0 1392 | 1600 | 2111 [ 1837 [ 1704 [ 1492 O 1.3t | 1492 | 1969 | 1837 | 1600 | 1392] O 984 | 1392 | 1600 | 1492 | 12.99 | 10.55

9 9 3/10 | 4.98 O | 1837 2425 | 3200 { 2785 | 2599 | 2425 { O | 1600 | 2011 | 2599 | 2425 [ 2262 | 2001 | O | 1392 | 1969 | 2425 | 22.62 | 21.11 | 17.14
10 10 3/5 6.01 0 1600|1837 (2425|2262 | 2110 | 1704 O 1212} 1600 2262} 2101 {1704 | 1600} O | 1131 1492 | 17.14 | 1600 | 1392 | 1299
11 11 { 4/10 { 540 | O 17142111 2599 | 2425 f 2262 | 2103 O 1492} 1704 ) 2425 | 2262 | 2011} 1969) O | 12021 1714 | 1969 | 1837 | 17.14 | 16.00
12 121 4/5 | 6584 0 1492 0 | 1055] 1392 1837 ) 1714 | 1600 1392 O | 98¢ | 1299 ]| 1492 13921 1299 | nn

f

1299 1 1492 | 1969 | 1837 ] 17.14
1

2035

T
&
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Table (5): Results of challenge test of chicken vaccinated with different infectious cortza vaccines

Chicken Strain used in Cﬁa]lénge " No. of ’No. of ‘ No. ol chicken Protection rate
group Chicken |protected chicken have clinical signs Yo
1 Wi(serovar A) = - 10 - 8 2 80
Modesto (serovar C) 10 8 2 80
0222 (serovar B) 10 3 70
2 Wi(serovar A) 10 7 3 70
Modesto (serovar C) 10 7 3 70
0222 (serovar B) 10 6 060
W(scrovar A) 10 7 3 70
3 Modesto (serovar C) 10 6 4 60
0222 (serovar B) 10 6 4 60
4 W(scrovar A) 10 6 4 60
Modesto (serovar C) 10 6 4 60
0222 (serovar B) 10 6 4 60
9 Wi(serovar A) 10 3 70
Modcsto (scrovar C) 10 2 80
0222 (scrovar B) 10 3 70
10 Wi(scrovar A) 10 7 3 70
Modesto (serovar C) 10 7 3 70
0222 (scrovar B) 10 7 70
11 W(serovar A) 10 6 4 60
Modesto (serovar C) 10 7 3 70
0222 (scrovar B) - 10 6 4 60
12 Wi(serovar A) 10 6 4 60
Modesto (scrovar C) 10 6 4 60
0222 (serovar B) 10 6 4 60
W(serovar A) 10 0 10 0
13 Modesto (serovar C) 10 0 10 0
0222 (serovar B) 10 0 10 0

* Control unvaccinated group.

Vet.Med.J.,Giza.Vol.53,No. 1{Z005)
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Table (6) : Humoral immune response of chicken vaccinated with different egg drop syndrome
vaccines as determined by HI test

Chicken Types of vaccine *GM log2 haemagglutinating-inhibition antibody titre of chicken sera
groups Serum samples taken post vaccination at:
No. | Tween%/ | HLB | Prevac. | 2W | 4w 6W §W low | 12w
Span %
5 5 3/10 4.98 O** 29 4.9 6.9 6.4 6.2 6.7
6 6 3/5 6.01 0 1.5 3.1 35 49 4.6 49
7 7 4/10 5.40 0 24 3.5 4.7 5.7 5.4 5.1
8 8 4/5 6.58 0 1.5 23 2.7 3.1 4.3 4.7
9 9 3/10 4.98 0 27 6.2 6.7 5.9 6.4 6.9
10 10 3/5 6.01 0 1.8 4.6 4.8 4.5 4.9 54
11 1 4/10 5.40 0 2.6 5.8 5.6 5.9 5.2 59
12 12 4/5 6.58 0 19 27 3.6 44 3.1 47

Group (5): Vaccinated with monavalent EDS vaccine (HLB 4.98).
Group (6): Vaccinated with monavalent EDS vaccine (HLB 6.01).
Group (7): Vaccinated with monavalent EDS vaccine (HLB 5.40).
Group (8): Vaccinated with monavalent EDS vaccine (HLB 6.58).
* GM log?2: Geometric Mean of HI titre Prevace: Precaccination
** 0= Nu antibody against EDS virus was detected in chicken before vaccination
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Table (7) : Humoral immune response of chicken vaccinated with different egg drop syndrome

vaccines as determined by serum neutralization test (SNT).

- Arithmetic mean of SNT titre of chicken sera

Chicken Types of vaccine —
groups Serum samples taken post vaccination at:
No. | Tween%/ | HLB | prevac. | 2w | 4w 6w | sw | 1ow | 12w
Span % ' ’

5 5 3/10 4.98 (** 24 96 96 129 46 160
6 6 3/5 6.01 0 12 24 32 48 32 40
7 7 4/10 5.40 0 20 64 80 96 49 80
8 8 4/5 6.58 0 20 24 49 49 32 24
9 9 310 4.98 0 46 | 128 | 192 | 256 | 96 [ 96
10 10 3/5 6.01 0 24 32 64 64 49 64
1l § 410 5.40 0 24 96 | 128 | 128 192 96
12 12 413 6.58 0 12 32 32 64 43 32

** 0= No antibody against EDS virus was detected in chicken before vaccination
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Table (8) : Immune response of chicken vaccinated with different egg drop syndrome vaccines as
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determined by ELISA test.
Chicken Types of vaccine Arithmetic titre in sera of vaccin'ated. chicken
groups Serum samples taken post vaccination at:
No. | Tween%/ | HLB | prevac. | 2w | 4w | ew | sw | 1ow | 12w
Span %
5 5 3/10 498 298 2458 3650 4859 | 4738 4689 4750
6 6 3/5 6.01 277 2285 2788 3966 | 3865 2975 2867
7 7 4/10 5.40 308 2336 3387 4528 | 4698 3496 3630
8 8 4/5 6.58 320 2158 2640 2556 | 2493 2683 2780
9 9 3/10 498 371 2580 3460 4550 | 4600 4850 4260
10 10 3/5 6.01 381 2240 3260 3290 3320 3590 3480
[l i | 410 5.40 345 | 2260 | 3290 | 4360 | 4450 | 4730 | 4230
12 12 4/5 £.58 409 2230 2220 2280 3340 2360 3390




of chicken to respond to NDV component. They
also added that monovalent inactivated NDV vac-
cines are the most efficacious when used alone
and the polyvalent vaccine perform better when
made up of combined monovalent vaccines rather
than mixed antigens that are then emulsified.
Also, Otsuki and Iritani (1974), Nedelciu and
Safei (1990) and Awad et al. (2001) stated that
bivalent (NDV+IBV), trivalent (NDV + IBV +
EDSV or NDV + IBV + Haemophilus paragallin-
arum) and tetravalentl (NDV+IBV+EDSV+{owl
cholera) inactivated vaccines showed higher im-

munogenicity than a single vaccine.

From the obtained results in this study, concern-
ing the HLB, it was noticed that the prepared vac-
cine cither in single or combined form with HLB
of 4.98 (Tween 3%, Span 10%) resulted in high-
est antibody titres followed by vaccines of HLB
5.4, 6.01 and 6.58 respectively {rom the Ist to
12th week post vaccination as determined by HI,
tube agglutination, SN and ELISA tests. These
findings come in accordance with Fukanoki et al.
(2000) who found that IC' vaccine of HLB 4.8
maintained high HI antibody titre even at 10
week post vaccination due to release rate constant
of this vaccine is smaller in value than that at an
HLB of 6.0 (The value of K is the release rate
constant). Furthermore, the vaccine of small val-
ue of (K) showed a stronger and more prolonged
immune response due to slow release of antigen

from the formulation.

Vet.Med.d.,Giza.Vol.53,No. 1(2005)

So, it could be concluded that the locally prepared

combined ingctivated oil adjuvant vaccire
(EDS+IC) is safe and potent and it is preferable to
be prepared with 3/10 ratio (Tween/span) to give

HLB 4.98 which is the best for immune response.
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