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SUMMARY

The immunogenecity of combined Turkey Rhi-
noTrachitis Virus (TRTV) and Pasterella multoc-
ida inactivated oil emulsion vaccine were evalu-
ated in comparison to both the monovalent (TRT)

and (P. Multoocida) vaccines.

Sixty turkeys poults were divided into four
groups, group I, 2, and 3 were vaccinated with
(TRTV), Pasterella multocida and combined
(TRTV + Pasterella multocida) vaccines respec-
tively while group 4 was kept as non vaccinated
control, obtained results of cellular (Detected by
lypmphocyte blastogenesis assay) and Humoral
(Detected by indirect haemagglutination IHA,
Enzyme linked Immuno Sorbant assay ELISA,
and Serum neutralization test S.N.T) immune re-
sponses of experimentally vaccinated poults re-

vealed that 2 successive doses of the prepared
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vaccines with 21 days apart produce protective
immune response started at 3 weeks post vaccina-
tion and lasted for 12 weeks covering the whole

fattening period.

INTRODUCTION

Respiratory diseases have always been a feature
of intensive poultry production and awide variety
of syndromes of known etiology has been asso-
ciated with such disease in turkey. A distinct nov-
el upper respiratory discase of turkey termed tur-
key rhinotrachities (TRT) has been reported for
the first time in late 1970s in South Africa (Buys
and Dupreeze 1980).

TRT is caused by a pneumo virus a member of
the sub family Pneumoviridae, belonging to the
1993),

ocular

family ~ Paramyxoviridae (Alexander,

characterized clinically by nasal,
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discharge. swollen infra orbital sinuses, sneezing
and head shaking (Lister and Alexander 19806),
the economic impact of the disease comes from
its wide spread in most countries where turkeys
are commercially kept, with high morbidity rate
reached 100%, mortality rate ranged from 0-40%
and drop in cgg production up to 70% (Hafez,
1993).

In Egypt. the initial observation suggested the ex-
istence of infection with pneumo virus was re-
ported by (Ahmed, 1991), later on many serolog-
ical studies allover the Egyptian Governorates
revealved the prevalence of TRT in both turkeys
and chickens as reported by (Dessokey 1997)
who detected TRTV antibodies in 19 out of 20
tested broilers and broiler breeders flocks. Also,
the antibodies were reported in sera of turkey
meat type and turkey breeders by (Hanaa, 2000).
P.multocida was reported by (Gergis 1978 and
Zienab 1999) where the disease appeared in an
epidimec form among turkeys poults on a farm

belonging to the general poultry organization.

The hazard of TRTV infection depends greatly
on the extent of infection with other pathogen
specially pasteurella species (Stuart, 1989) where
co-infection with TRT virus and P.multocida oc-
curs. Fowl cholera, a contagious disease affecting
domesticated and wild birds is usually appear as
a-peracute or subacute septicemic disease asso-
ciated with high morbidity and high mortalities
(Glisson, 2003) with petcheail hemorrhage on
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coronary and abdominal fats and heamoroghic ep,

tritis as pathognomonic lesion (Fram et al., 1994,

Turkeys arc much more susceptible than chicken
to infection with P.multocida. Acute or chorin¢
pneumonia is an especially common lesion in tur.
keys, infection of conjunctiva and adjacent faciy
tissues occur. Chronic localized infection can in.
volve the middle ear with yellowish caseous exuy.
date in air spaces of cranial bones and meneng;.

ties leading to death (Olson et al., 1966).

Since TRT infection can not be controlled by
medication, the main approach to control throug
the use of attenuated vaccines in young turkey
and inactivated vaccines in layer, however. sing
TRTV is RNA virus and genetically unstable, liy
vaccines are liable to show some reservation t
virulence as well as they only protect against ir
fection and not against drop in egg productic
(Alexander, 1993), accordingly this study w:
planed to prepare a bivalent inactivated oil em
sion vaccine against both TRTV and P.multoci
to evaluate their suitability in order to save guz
turkeys from such dangerous infectious disea:

in one shot vaccine.

MATERIAL AND METHODS

1- Laboratory animals :
a) Turkey:- A total of 60 one day old tu
poults obtained from EL-Wafaa Farm, C

Egypt were assigned into 4 groups, r
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under hygenic measures tll reach 6 wecks,
old. They were screened for anti- P.multocida
serotypes A and D antibodies and anti TRTV
antibodics. All proven to be free from the

screened antibodies.

b) Mice: A total of 33 Swiss albino mice weigh-

2-

ing about 18-20g, were used for vaccine safety

Bacterial strains:

Four vaccinal bacterial strains of P. multocida
scro types (A : 5,8,9 and D:2) from veterinary
serum and vaccine research institute, Abbas-
sia, Cairo, Egypt were used for monvalent and
bivalent vaccine preparation. Each serotype
was propagated separately on casien hydroly-
sate medium (Oxoid). Bacteria were adjusted
to a density of approximately 2 x 109 colony
forming unit (c.f.u)/Iml (Kucera et al., 1981)
and inactivated with 0.3% formalin for 18-24

hours.

Viral strains:

TRT virus vaccinal strain (Vco3), kindly sup-

plied by central laboratory for evaluation of

veterinary biologics was used for preparation
of both monovalent and bivalent vaccines, the
virus was propagated in specified pathogen
free embryonated chicken eggs via yolk sac
according to (Allan et al. 1973), allantoic
fluids and embryos were collected, The virus
titer was (106 EIDsg / 0.1ml) and inactivated
at a final concentration of 0.1% formalin for 6

hrs.

Vet.Med.J.,Giza.Vol.54,No0.2(2006)

4- Prepration

of monovalent & bivalent oil
adjuvant TRTV & Panultocida vaccines:

These were prepared according to (Stone el
al., 1978), by mixing equal volumes of (TRTV
and P.multocida) inactivated fluids, then emul-
sificd in oil with 1:2 aquas to oil ratio, Monov-
alent vaccine were adjusted to contain the
same concentration of antigen as used in biva-

lent vaccine.

Quality control of the prepared vaccines:

a- Sterility, safety and potency: The pre-
pared vaccines were tested for sterility for
any contaminants, safety in lab. mice and
potency (sero conversion, challenge expo-
sure to virulent P.multocida) following the
standard international protocols as de-
scribed by (Code of American Federal Reg-
ulation, 1985) .

b- Physical characterization: The prepared
vaccines were subjected to drop test (Rosh-

dy, 1996), emulsion viscosity (Becher,

1965) and emulsion stability (Cessi and
Nardelli, 1973).

c- Evaluation of immuno response:
1- Cellular immune response: Assay of

Lymphocyte blastogenesis was applied
(Lucy, F.L.,1974). Evaluation of the test
using MTT according to (Mosmann,
1983). Results of the test were expressed

as delta optical density (AOD).
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2. Humoral immune response:

- Serum neutralization test (SNT) was done on
serum samples of turkeys for estimation of
antibodies against TRT virus according to
(Cunningham, 1973).

- Indirect haecmagglutination (IHA) was done
on serum samples for estimating antibodies
against P.muliocida (Solano et al 1983).

- Enzyme linked immunosorbant assay (ELI-
SA) was done for estimating antibodies
against TRT virus using commercial kits

(Biocheck -Holand) according to (Grant et

Experiment design:

al 1987) while ELISA was carried out ¢

evaluate  antibody  response  againg

P.multocida according to (Marshall et 4

1981).

d) Challenge exposure: The protective efficien.

cy of P.multocida vaccines were evaluated by
virulent challenge exposure. Vaccinated ang
non vaccinenated control turkeyes were inocu.
lated /M with 0.1 ml / bird containing 10 le.
thal dose fifty (LDsg) for both types of
P.multocida A and D as was suggested by

(Heddleston and Rebers 1968).

Sixty Turkey poults, six week old were divided into 4 groups as follows:

Age of vaccination
Group Lype of No.of | poe | route 1st dose | Booster Challenge
No. vaccine poults dise
| Inactivated oil 15 1/2ml I™M 6 weeks 9weeks |  ------
emulsion TRTV
2 Inactivated oil 15 1/2ml M 6 weeks 9 weeks 12 weeks
emulsion
P.multocida
3 Combined oil 15 12ml I'M 6 weeks 9 weeks 12 weeks
emulsion TRTV
+ P.multocida.
4 Control | 1 T [ e T 12 weeks

* Blood samples were collected at 4, 11, 17 and 21 days for cellular immune response and at 3,4, §,
6,8, 10 and 12 weeks post vaccination for humoral immune response.
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RESULT AND DISCUSSION

Table (1): Results of cell mediated immune response of turkeys vaccinated with monoval

and combined oil adjuvanted inactivated TRTY and P.multocida vaccines.

Days post vaccination —’
Groups
4 11 17 21
1 0.116 0.132 0.152 0.018
2 0.105 0.123 0.133 0.108
3 0.085 0.124 0.177 0.102
4 0.016 0.095 0.006 0.003

+ AOD: delta optical density value =

[(OD of pHA-OD of media) - (OD of cells - OD of media)]
* PHA = Phyto hemagglutinin
Group (1): Turkeys vaccinated with monovalent inactivated TRTV vaccine.

Group (2): Turkeys vaccinated with monovalent inactivated P. multocida vaccine.

Group (3): Turkeys vaccinated with combined inactivated TRTV+ P.multocida vaccine.

Group (4): Non vaccinated control turkeys.

Table (2) : Mean serum neutralizing antibody titers in serum of turkeys vaccinated

with oil adjuvanted inactivated TRTV vaccines.

Groups
Weeks post vaccination
1 3 4
3 4,66 2% 2
4 12 72 2
5 64 100 2.82
6 32 128 0
8 36 7 2
10 21.33 16 0
12 10.66 16 0
Mean value neutralizing antibody titres = reciprocal of final serum dilution which neutralize
and inhibit the CPE of 100-200 TCIDs of the TRTV virys.
Group (1) : Turkeys vaccinated with single inactivated TRTV vaccine
Group (3) ; Turkeys vaccinated with combined inactivated TRTV+ P.multocida Vaceine.
Group (4) : Non vaccinated control turkeys.
Vet,Med.J.,Giza.Vol.54,No.,2(2006) 313
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Table (3): Indirect haemagglutination (IHA) geometric mean antibody titers (GMT) in sera
of turkeys vaccinated with inactivated oil adjuvanted monovalent and bivalent
P. multocida vaccines.

Weeks post vaccination
Groups of Anti
turkey e 3w Sw 6w 8w 10w 12w
Group (2) A 610 755 844 903 1280 2560
Monovalent vaccine D 485 610 686 844 970 181
P.multocida.
Group (3) A 903 970 1040 1280 1372 1470
Bivalent vaccine D 788 844 905 970 1040 1194
Group (4) A 21 28 25 26 30 26
Control D 26 23 21 28

Table (4): Anti TRTV antibodies in sera of turkeys vaccinated with both
monovalent and bivalent vaccines using ELISA.

No. of Groups

Weeks post 1 3 4

B 202 TRTV TRTV+ Non vaccin
-vaccination “v st ‘ P.multocida

vaccine

3 10541 14884 1800

2 13670 11215 1290

8 17929 12538 1066

10 14834 11281 838

12 18170 17571 1390

* ELISA positive titer > 1656.
1- Sample positive Ratio (S/P))=  mean of test sample-mean of negative control

mean of positive control - mean of negative control
2- Calculation of antibody titer

Logl0 titer = 1.0 (Log10 S/P) + 3.52.
3- Titer = antilog
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Table (5) : Anti Pasteurella multocida antibodies in sera of turkeys vaccinated with hoth
monovalent and bivalent inactivated oil adjuvant vaccines using ELISA.

Weeks post vaccination

Groups of turkey Antigen
g wpe | 3w [ sw [ ow [ sw [ 1ow [ 12w
[ Group (2) A | oas | oisa | 2122 | 3599 | 3645 | 5473
P.multocida vaceine D 846 1273 1521 2530 3599 3921
Group (3) A |2t | 1490 | 1859 | 2145 | 2432 | 4599

sombined(P.multocida,
wn’"l"“‘”\ﬁ'& i;’g""*TRTV) D |99 | 1122 | 1248 | 1553 | 1859 | 2576

>

Group (4) 136 165 143 122 155 164
Control D 123 129 118 132 140 124

I- sample positive Ratio (S/P) = mean of test sample - mean of negative control

mean of positive control - mean of negative control
2. Calculation of antibody titer

Logl0 titer=1.08 (Log10 S/P) +3.82
3- Titer = antilog

Table (6): Challenge exposure test results of turkeys vaccinated with monovalent and bivalent

P. multocida inactivated oil adjuvanted vaccine using virulent P. mnultocida serotypes

A and D.
No. of dead / survived
birds after challenge
No.of birds/| exposure to virulen Protection %
Groups of Turkey serotypes of P. multocida
group
Type A Type D Type A Type D
Group (2)
Monovalent vaccine 10 0/5 0/5 100% 100%
Group (3) -
Bivalent vaccine 10 0/5 0/5 100% 100%
Group (4)
Control 10 515 515 0% 0%

Vet.Med.J.,Giza.Vol.54,No.2(2006) 315
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Turkey Rhinotrachitis (TRT) and Pasteurclla
multocida (P. multocida) are the most important
epizotic discases that threatens turkey industry in
Egypt, epidemics of P.multocida causing great
economic losses for large projects in the field of
chicken, ducks and Turkey brecding, this due to
rapidity of sprcad and the extra ordinary viru-
lence of P.multocida serotyps (Zeinab, 1999)
since TRT virus infection can not be controlled
by medication, the main approach to control was
through the use of live vaccine in young Turkey
poults and inactivated vaccine for fattening or
breeder Turkey (Jone, 1996).

TRT and P. muliocida live vaccines have been re-
ported to be unstable and their efficiency is not
fully proven and those are suspection that they
have contributed in spread of the disease (Parnt-
ner et al., 1990 and Alexander, 1993).

Studies on the use of oil adjuvant in the prepara-
tion of inactivated vaccines show that parentally
inoculated antigens adjuvated with oil emulsion
generally stimulate a higher and more persistent
antibodies titer (Zanella, 1969), Moreover com-
bined vaccines given in one shot have the advan-
tage of protecting against more than one patho-

gen and can save effort, time and cost.

Based on the previously reported studies the
present work was conducted for the preparation
of combined inactivated oil adjuvant vaccine
against both TRTV and P.multocida.
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Results of cellular immune response by lympho-
cytes blastgenesis assay as represented in table
(1) revealed that a maximum response of T. cells
expressed as AOD were 00.152, 0.133 and 0.177
at 17 days post vacciantion then decline to
00.0018, 0.108 and 0.102 at 21 days post vacci-
nation for groups 1,2 and 3 respeectively com-
pared with very low AOD of control gorup
(0.006 and 0.003. The results of cellular immune
responses agreed with (Timmes and Bracemell,
1983) as they stated that once the humoral im-
mune response became established, there was
acorresponding decrease in the cellular immune

responsc.

Both utilized vaccines single and combined prov-
en to be effective in inducing serum neutralizing
antibodies against TRTV antigen as shown in ta-
ble (2), it was noticed that group (3) which re-
ceived combined vaccine gave a higher SN titer
(128) than group (1) SNT titer (32), which re-
ceived single inactivated TRT vaccine at six
week post vaccination. This protective titer sug-
gested to be important for protection of breeding
and laying turkeys against viremic virus which

might effect in egg production (Jone, 1996).

(Solano et al., 1983) developed indirect haemag-
glutination and indirect ELISA to measure humo-
ral antibody response against P.multocida, There
was a gradual increase in GMT antibody titers
(table 3) in groups 2 & 3 which were vaccinated

with monovalent and bivalent vaccines from 3rd

Vet.Med.J,,Giza,Vol.54,No.2(2006)

CamScanner = Wgs d> guadll


https://v3.camscanner.com/user/download

WX woek post vacvination for both Sero
sl Domeliocida (A and D), Same tesults ob-

oad ™ (Rehman ot al,, 2004) as they observed
cveaad i Haemagghutination: antibody titers
o vaevination with formaline inactivated

e Ohalem vaddine.

’
»
I",

w2 of serological assays, especially ELISA
o 2 practical method for evaluating the
caological response of poultry to various
caociaation programmes (Briggs and  Skeels,
¢ (Ereradossi et al,, 1995), it was clear
>t the ELISA uter of groups 1 and 3 begin with
=vactive ELISA level 10541 and 14884 respec-
=+ & 3 weeks post vaccination and still pro-
zoove with the titer of 18170 and 17571 at the
3= month post vaccination.
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Ti=iz (3) revealed that there was an increase in
=== P malocida antibody titers in both monoval-
2=z and bivalent vaccines for both types of
P mziocidz A and D. ELISA ftiters increased
——aZzally from 3rd week post vaccination (945,

% and 1121, 996) and reached maximum titer at
' week post vaccination (5473, 3921 and 4599,
Z57%) compared with control group with law tit-
c=s ranged from 123 - 165. These results are in
szrzement with (Sharaf et al., 1988) and (Kedrark
= 2., 2S00 s they concluded that there was an
coreek in ati-Pamaltocida 1gG levels following

s ration with Pyoultocida vaccine in both tur-
2y wd gese respectively,

Loz of degree of protection of birds vacei-

o2 oA S, Kkna N 58 Mo, 22006)

nated by P.multocida against virulent challenge
using virulent strain considered most valugble
method for evaluation of immune response of the
tested vaccine (Zeinab, 1999), from the presented
data in tables (3,5) it was clearly that there was a
correlation between antibody titers and protection
as both vaccines gave good protection against
virulent challenge as reported by (Abd EI Hady,
1992). Also fowl cholera oil adjuvant vaccine
contained serotypes 5, 8, 9 A and D : 2 gave
higher protection rate as reported by (Farid et al,,
1987).

The present study represent preparation of inacti-
vated monovalent and combined bivalent vac-
cines for TRT and P.multocida which revealed
neither competition nor interference between the
two antigens, Moreover the vaccine offered a
good protective immunity against the used anti-

gens.

In conclusion, application of such vaccine (com-
bined TRTV + P,multocida) is greatly useful, ec-
onomic and potent for protection of fattening

and breeding Turkeys against such disease.
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