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SUMMARY

Montanide ISA 50 was used as an adjuvant for
preparation of inactivated IB vaccines and com-
pared with commercially available inactivated IB
vaccine adjuvanted with paraffin oil. The vaccine
was tested for safety and potency. Serological
tests were carried out to follow up the immune
status post vaccination by using serum neutraliza-
tion test and ELISA test for 6 months post vacci-
nation. The results indicated that the vaccine pre-
pared with Montanide ISA-50 oil adjuvant
appeared to be more potent and gave protective
level reached up to 6 months in comparison with

the commercially used vaccine contained paraffin

oil gave protection until 4 months only.

INTRODUCTION

Infectious bronchitis virus is a member of the

family Coronaviridae which comprises a single

genus; Corona virus.

Avian infectious bronchitis (IB) is an acute highly
contagious viral respiratory disease of chickens
characterized by tracheal rales, coughing and
sneezing. In addition, a nasal discharge may occur
in young chicks and in laying flocks there is usu-
ally a drop in egg production. Mortality may oc-
cur in young chicks due to respiratory or kidney
lesions of the infection (King and David, 1991).
Infectious bronchitis is of economic importance
because it is a cause of poor weight gain and feed
efficiency, is a component of mixed infections
that produce air saculitis that may result in con-
demnations at the processing of broilers and is a

cause of egg production and cgg quality declines.

Experience in recent years has shown that natural
exposure does not always result in persistent high
levels immunity. Killed vaccine containing mas-

sive amount of antigen with suitable adjuvants to
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promote slow absorption over a long lasting peri-
od of time have been widely used to stimulate
higher and longer lasting antibody levels in breed-
er flocks (Colwell, 1984).

Formalin as inactivator and paraffin as an adju-
vant vaccine have been used to control the disease
which is a commercially available inactivated

vaccine for IB.

Montanide ISA oil adjuvant characterized by

highly effective generating strong immune re-

sponse, cheap, easily manufacture, with smooth

and abscess free and finally stable and safe when
storage (Yamanaka et al., 1993, Mohammadi et
al., 1996, Phanthanh et al., 1999, Abd El-Hady,
2001 and lyer et al., 2001).

In order to enhance the effectiveness of vaccina-
tion against infectious bronchitis disease trials of
preparation and evaluation of ISA-50 oil adjuvant
vaccine against infectious bronchitis disease with
formalin inactivator and classical strain (M41) of

the Massachusetts serotype of IB virus.
MATERIAL AND METHODS

1. Material:
Virus propagation a nti jon:

Ten to eleven day-old susceptible chicken em-
bryos (SPF) were inoculated via the chorioallan-
toic (CA) cavity with M41 strain of IB containing

antibiotics. Titrations were performed by serially
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diluting (10 fold) CA fluids and inoculated five
embryos per dilution. All embryos were candled
daily. Deaths occurring within 48 hours after in-
oculation were considered non-specific deaths.
Between 2 and 7 days post inoculation (PI), the
embryos were examined for typical signs of
(IBV) infection (National Academy of Science,
National Research Councii, 1971). CA fluids
from stunted or dead embryos were examined for
bacterial sterility and frozen at -65°C. After initial
isolation, CA fluids were harvested 24 hours PI
tested and stored. EIDsg virus end points were
calculated according to the method of Reed and
Muench (1938).

CA fluid containing the M41 strain of [BV was
filtered through a 0.22 u millipore filter. This ma-
terial was then diluted 1:10 and injected into the
CA cavity of 10 day-old SPF fertile embryos and
observed for lesions or deaths twenty four hours

PL

The infectivity titre of the virus before inactiva-
tion was 1011 mean egg infective doses (EIDsq)

per 0.1 ml.

The virus was inactivated with 0.2% formalin
(Yamanaka et al., 1993). The inactivation was
carried out, using 0.2% formalin, for 16 hours
while liquid being continuously shaken. All nec-
essary measures were undertaken to guarantee
that no virus was left active. This was realized by

inoculation of inactivated material into embryo-
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nated SPF eggs to make sure that no viable virus
had remained, which was done by the completion

of inactivation test.

Chicke d for experi ts:
These originated from the above mentioned SPF

eggs. These were used at 21 days oid.

Adjuvant:
I. Oil adjuvant ISA-50 (SEPPIC, Cosmetics
Pharmacy Division, Paris, France) was used.

Ratio of adjuvant to antigen was 50/50 (v/v).

2. Available commercially inactivated 1B vac-
cine using formalin as inactivator and paraffin

oil as adjuvant,

Vagccing production;

(According to Seppic, 1994)

A water in oil emulsion was produced mechani-
cally by using a homogenizer. The antigen pre-
pared as mentioned above, was emulsified in the
adjuvanted oil. Each dose of the vaccine con-
tained 0.25 ml oil, 0.25 ml antigen and 0.05 mg
thiomersal. The whole procedure of vaccine pro-
duction was carried out in controlled air condi-
tions under a lamin air flow unit. The vaccine was
stored at +4°C.

v ti v

These comprised sterility, safety and potency
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tests.

a. Stérility test:
Antigen was tested for bacterial and fungal con-
taminants. The final product underwent the same

checks.

b. Stability test:

The vaccine was tested for one week at 370C and
for different periods of time at +4°C. The emul-
sion type was determined by the drop test as de-
scribed by Stone et al. (1978).

c. Safety test:

A group of 10 SPF chickens were inoculated IM
(two field dose) with the vaccine and were ob-
served for a period of 14 days for any possible un-
toward manifestations as local reactions {abscess

formation) irritation or systemic reaction.

d. Potency test: 7

A group of 20 chickens (SPF) were vaccinated,
one dose/bird (0.5 ml I/M) and were bled regular-
ly for six months for detection of changes in the
serum antibodies, measured by ELISA test and
serum neutralization test (SNT). Twenty one days
post vaccination, these birds were challenged by a

highly virulent field strain of IBV.

Blood samples:

The birds were bled weekly by cardiac puncture
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for at least 6 months for both the prepared and im-
ported IB vaccines. Serum samples were inacti-
vated by heating at 56°C for 30 minutes before

testing.

ELISA t zZ i
The antibody titres to IBV for all serum samples
were determined by the enzyme linked immuno-
sorbent assay (ELISA) system at a 1:500 dilution
with the use of a commercially availabie IDEXX

kits.

e li

The antibody titres to IBV for all serum samples
were determined by the use of the constant-serum
diluted-virus (alpha procedure) VN test. All anti-
sera were initially diluted 1:5 for use in VN test.
Reference 1BV strain was used in the analysis.
Neutralization index (NI) was used to calculate
the results (Gelb et al., 1997 and OIE Manqal,
1996).

ist i inati
Samples were taken from the injection site (mus-
cle). They were fixed in 10% neutral buffered for-
malin and embedded in paraffin by standard
methods. Sections were stained with hematoxylin
and eosin (H and E) and with Masson trichrome
(Yamamaka et al., 1993).
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isti ]
Differéﬁcgs ‘in lesions scores, ELISA titres and
SNT litres between treated groups 'wérel tested for
.;;ignificancc‘ by analysis of vaccine (ANOVA
test).

RESULTS

The virus yield was very high and titres as high as
10! EIDgy were achieved. The viscosity test
showed that the proportion of the mixed oil and
antigen was appropriate. The vaccine was stable
at +4°C for a period more than six months and a
month at 37°C. Vaccine were safe for both im-
ported and prepared one for chickens and none of

the inoculated birds Showcd noticeable untoward

sign.

The chickens injected with ISA-SO emulsion vac-

cine ccl)ntain'i'ng-IBV at 72 hours and | week post

inoculation (PI) there were a remnants of the in-

oculum were present in the subcutaneous tissue
compared with the repbrted IBV vaccines there
were induration and swelling at the injection site
through the experimental period. Table (1) com-
press the main histopathological changes at the in-
jection site induced by the two different adju-

vanis.
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Table (1): Main histopathological changes at injection sites in chickens
injected with prepared vaccine with ISA- 50 and imported vac-
cine with paraffin adjuvant

Severity of changes induced
Histopathological after injection
Time (PI) changes
* ISA-50 ** Paraffin

Acute inflammation + ++

72 hours Cyst formation + +
Abscess - ++

Inflammation - +

Cyst formation + +

1 week Abscess - +
Plasma cells + 4+
Granulomatous reaction + 44

Cyst formation + +

2 weeks Granulomatous reaction + ++
- Abscess - +
Plasma cells + +

Cyst formation - +

4 weeks Granulomatous reaction s +
Abscess - - +

Plasma cells - +

PI : Post inoculation,

* ISA-50: Vaccine prepared by ISA-50 adjuvant.
** Paraffin: imported vaccine contain paraffin as adjuvant.

Vet.Med.J.,Giza.Vol.53,No.2(2005)
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Table (2): Comparative means of serum neutralizing antibody titres (neu-
tralizing index) for chickens vaccinated by IB oil adjuvanted
with Montanide ISA-50 and paraffin oil

Infectious bmn{:nhfﬁ?;io:rsafﬁn Control groups
Weeks post { pronchitis ISA-50 ad'uvarlljtcd (Non-
vaccination | ,dinvanted vaccine \'r,ac cine vaccinated)
0 0.0 - 0.0 0.0
1 2.5 24 Non-protected
2 4.0 - 35 Non-protected
3 6.5 4.0 Non-protected
4 7.0 : 4.5 : Non-protected
5 8.0 5.5 = Non-protected
6 7.5 6.0 Non-protected
7 75 6.0 Non-protected
8 7.0 6.0 Non-protected
12 6.5 55 Non-protected
16 6.5 45 . Non-protected
20 6.0 4.0 Non-protected
24 6.0 3.5 Non-protected

* Values expressed as neutralizing indices (NI) which represents the logi0 difference in
the titre of the virus alone and that with the antiserum.
** Non-prolected level of antibedy non-protective less than 4.5.
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Table (3): Comparative means of ELISA antibody titres for chickens vac-

cinated with ISA-50 oil adjuvanted IB vaccine and paraffin oil

vaccine
Means of ELISA titre
ﬁﬁiﬁl‘&%ﬁ IB (ISA-50) oil | 1B )Paraffin) oil Con[{z?ch)iioups
adjuvanted vaccinated)

0 0 0 0.0
1 2800 1800 Non-protected
2 4500 2500 Non-protected
3 6500 4000 Non-protected
4 8500 6500 Non-protected
5 12500 7500 Non-protected
6 12000 7500 Non-protected
7 12000 7000 Non-protected
8 11500 6500 Non-protected
3 months 11000 6000 Non-protected
4 months 10500 5000 Non-protected
5 months 10000 4500 Non-protected
6 months 93500 4000 Non-protected

* Values expressed of ELISA titres by using IDEXX ELISA kits.
** Non-protected (level of antibody non-protective less than 5000).

Vet.Med.J.,Giza. Vol.53,No.2{2005)

335



Neutralizing Indexlogi0)
[V RV A R -
1 1 | I 1 J

0o 1 2 3 4 5 6 T 8 12 16 20 24

Weeks post vaccination

---0--- [B ISA-50 adjuvanted vaccine ~—=— |B paréﬁir{ adjuvanted vact.:m:1

Fig. (1): Comparative means of serum neutralizing antibody titres (neutralizing
index) for chickens vaccinated by IB oil adjuvanted with Montanide
ISA-50 and paraffin oil
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Fig. (2): Comparative means of ELISA antibody titres for chickens vaccinated
with ISA-50 oil adjuvanted IB vaccine and paraffin oil vaccine
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DISCUSSION

Vaccination against avian infectious bronchitis
(IB) has been generally carried out by using par-
affin oil in preparation of inactivated vaccine
(Gough and Wyeth, 1981 and Bomford, 1997),
but when comparing the immune response of dif-
ferent chickens lines many factors should be con-
sidered. In this study, we depend on Montanide
ISA which is oil adjuvant permitting increased re-
sponse from the immunity system by antigens.
Montanide ISA-50 is designed for the production
of oil vaccines by mixing with antigenic solution
without the addition of mineral oil, so it produce a
good non-specific immunostimulant vaccine adju-
vant with smooth and abscess free injection

(Phanthanh Pguong et al., 1999).

From table (1) show the use of paraffin as mineral
oil for preparation of inactivated IB vaccine when
compared with the use oil adjuvant ISA-50 which
is a less viscous water in oil type emulsion give
the gross and microscopic changes at the injection
site after injection of both prepared and imported
inactivated IB vaccines, So, we found that the
pathological changes induced by ISA-50 was
characterized by mild proliferation of epithelioid
cells and macrophages around small cysts scat-
tered between muscle fibers in addition, there was
no evidence of abscess formation, but the patho-
logical features induced by paraffin oil were well

developed with formation of granuloma and ab-
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scess (Yamanaka et al, 1992 and Yamanaka et
al., 1993).

The serological results obtained in the presence
study as shown in table (2), the SNT indices for
ISA-50 oil adjuvanted vaccine remained protec-
tive till. 6 months post vaccination (at the end of
the experiment) while paraffin adjuvanted vaccine
remained protective for 4 months. The protective
cut-off of neutralizing index must be not less than
4.5 according to OIE Manual (1996) and Vet.
Rec. (1976).

Table (3) shows the ELISA results which were
parallel correlation with those obtained with SNT.
The protective cut off of ELISA titre for inactivat-
ed IB by IDEXX ELISA kits was not less than
5000 which agreed by Sander et al. (1997). Which
showed that adjuvanted vaccine with ISA-50 was
still protective more than 6 months, but adjuvani-
ed vaccine with paraffin was protective for 4

months only.

The superiority of prepared fluid vaccine with
Montanide ISA-50 is due to the maintenance of
higher level of antibodies for several months it is
phenomena is attributed to several factors, the
protective effect played by the water in oil phase
which avoids a massive degrzidalion of the anti-
gens by the organisms own defences (Halbert,
1946); the progressive release of the antigens

which maintains the immunity defense mecha-
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nism for several months (Steward, 1983).

Finally, the injection of fluid vaccine which is
casily disperisible in the major organs, is a guar-
antee of optical efficiency because it releases the
antigens from multitude of different location
(Seppic, 1994). So, Montanide-ISA improve the
production of oil vaccines which are highly effi-

cient, fluid, low viscosity and easily reproducible.
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