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Vaccination of chickens with live Newcastle disease virus
vaccines adjuvanated with Nigella sativa oil
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Two hundred, five-week old chickens were divided into six equal groups (30
chicks/group) and vaccinated with different live NDV vaccines in Nigella sativa oil.
The vaccinated birds were bled at one-week interval post-vaccination over six weeks
and the collected sera were tested by the HI test. Half of each group was challenged
21-days post-vaccination by intramuscular route of inoculation with 2X10°EIDs, of the
velogenic viscerotropic Newcastle disease virus (VVNDYV). Birds were observed for 15
days post-challenge for any clinical signs of Newcastle disease. Deaths within this
period were subjected to post mortem examination. The remaining birds in each
group were observed after challenge till 42-days post-vaccination.

Newcastle disease (ND) is one of the serious
and destructive infectious diseases of birds. It is
regarded as a major problem facing poultry
keeping all-over the world whether in large or
small scale. Since the discovery of the disease,
great efforts had been made by many workers
and investigators to overcome and control it, in
order to limit its spread as well as to avoid the
damage and drastic economic losses to poultry
industry.

The strategy of prevention of ND in
chickens depends mainly on vaccination by
using either live attenuated or inactivated
Newcastle disease virus (NDV) vaccines, which
usually protect chickens from the more serious
consequences of the disease. Various types of
live and inactivated virus ND vaccines are
available and their relative merits have been
reviewed (Hanson, 1978 and Lancaster, 1981).
The potentiality of live-in-oil ND vaccine in
chickens of both light and heavy breeds has been
reported (Peleg et al., 1985, 1993a, b). In these
studies, various lentogenic and mesogenic
strains of ND vaccine, when used as live-in-oil
vaccines have shown to be superior to aqueous
live vaccines or killed adjuvanated vaccines of
the same virus strains.

Some studies were planned to avoid the
undesirable effect of the mineral oils by
replacing them suitable animal, vegetable or
synthetic oil as has been described by (Stone,
1997 and Madbouly et al., 2000, 2001 and
2002). Nigella sativa oil was one of these
adjuvants that could be used as a replacement for
the mineral oil due to its non-specific immuno-
stimulant effect (Basil and Erwa, 1993 and Haq
et al., 1995) besides other different desirable

effects such as anti-microbial (Hanafy and
Hatem, 1991) and anthelmintic effects (Akhtar
and Riffat, 1991).

The aim of the present work was to evaluate
the effectiveness of mixing the VVNDV or live
NDV vaccines (LaSota and Clone 30) with
Nigella sativa oil with or without emulsifiers and
to compare these different combinations with
each other.

Material and methods

Chicks. One-day-old chickens (local breeds)
were purchased from commercial source at
Beni-Suef Governorate. On the first day, some
chickens were randomly selected and screened
for the presence of maternally derived Newcastle
disease Virus (NDV) antibodies by using the
haemagglutination inhibition test. This test was
repeated several times till it showed that all
chicks had lost their maternal antibodies and
became nearly susceptible to the NDV. All
chickens were housed under strict hygienic
measures without vaccination against ND till the
time of the experiment (five weeks old).

Serum samples. They were collected from the
vaccinated and non-vaccinated chickens on
detectable periods. Blood samples were
individually collected from the wing vein in
sterilized Wasserman tubes without
anticoagulant and kept in a slope position for
clotting at room temperature then for thirty
minutes at 37°C then 2 hours at 4°C; followed
by centrifugation at 3000 rpm for ten minutes.
Supernatant clear serum was then separated and
stored individually at -20°C in small sterile
Eppindorff tubes till use.

Virus. A virulent strain of NDV (local field
isolate) was obtained from the department of
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poultry diseases, Faculty of Veterinary
Medicine, Cairo University. It was isolated from
a severe outbreak of the Newcastle disease and
was identified and characterized as velogenic
viscerotropic strain (VVNDV).

NDV vaccines. Both lentogenic LaSota live
vaccine; 10%! EIDs¢/dose, (Intervet International
B.V. Boxmeer-Holland serial number 370496)
and Clone30; were used in the present study.
Haemagglutination Inhibition test. (Beard and
Wilkes, 1973) (B- method) Serial double fold
dilutions of anti-NDV serum in physiological
saline were prepared using 50ul of 4 HA units of
the NDV were added to all wells. The mixture
was incubated for half an hour at 37°C then 50ul
of 1% suspension of washed chicken R.B.Cs.
and the plates were incubated for 15-20 minutes
at room temperature before reading the result.
Preparation of the vaccine batch. One part of
the aqueous-phase (virus) was mixed with one
part of the oil-phase (Nigella sativa oil). The
aqueous-phase was added to the oil-phase drop
by drop with continuous mixing manually over
ten minutes to give homogenized emulsion
Serology. All chickens were bled at weekly
intervals post-vaccination for six weeks and the
collected sera were tested by the HI test.
Challenge test. Half of chickens each mentioned
groups were challenged 21-days post-
vaccination by the intramuscular inoculation
with 2X10°EIDs, of the VVNDV. The birds
were observed for 15-days post-challenge for
clinical signs of Newcastle disease. Deaths
within this period were recorded and succumbed
subjected to post mortem examination to
confirm the cause of mortality. The remaining
birds in each group were challenged 42-days
post-vaccination.

Nigella sativa Oil (whole crude oil). It was
prepared from the Nigella sativa seeds
(commercial source) by pressing method. The
pressed oil was filtered to remove fine seed
particles, and then sterilized by filtration through
0.22um filter (Sartorius-Germany), and kept at
4°C till use as adjuvant for vaccines.
Emulsifiers. Sorbitan mono-oleate (SPAN-80):
(Ubicham Ltd Code 3045N, Lot 1895) was used
for preparing the oil phases of vaccines.
Polyoxy ethylene sorbitan (Tween-80); nonionic
detergent (Sigma Co., Ltd Code 3265Q, Lot
4540330).

Experimental design. Two hundred, one-day
old mixed sex chickens were used in this
experiment. They were reared under strict
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hygienic measures till time of vaccination (five
weeks of age) that previously determine by
random blood samples, examination using HI
test. The birds were divided into six equal
groups, 30 chicks each; and were treated as
follow: Group 1: VVNDV + Nigella sativa oil
(contain Tween 80 as aqueous phase emulsifier).
Group 2:VVNDV + Nigella sativa oil (without
Tween 80). Group 3: LaSota vaccine + Nigella
sativa oil, Group 4: LaSota vaccine Alone,
Group 5: Clone 30 vaccine + Nigella sativa oil,
and Group 6: Clone 30 vaccine alone. A control
non-vaccinated group was included (group 7).

Each chickens was inoculated S/C in the
mid-dorsal neck area with a 0.5ml vaccine dose.
Half of each group (3-7) challenged at 21-days
post-vaccination while the remaining birds were
challenged at 42-days post-vaccination.

Results and Discussion

Oil adjuvants are readily adopted in many
poultry disease antigens and are widely used in
water in oil (W/O) emulsion vaccines of poultry.
Samberg et al., 1977 stated that the advantage of
the system of live-in-oil vaccine might be due to
"escape"” of infective live virus from the trapping
oil environment and initiating infection and
replication of the live virus in various tissues and
organs, including the respiratory tract.

Data presented in (Table 1) shows clearly
that the VVNDV caused severe reactions and
high percentages of mortality that reached 100%
in group 1 and 93.33% in group 2 when given to
chickens incorporated in Nigella sativa oil.

Nervous signs, depression, and diarrhea
were observed in chickens of group 1 that given
VVNDV with Nigella sativa oil contain Tween
80 (60%) at the 5™ day post inoculation. Few
birds with nervous signs were died while most of
the mortalities occurred directly after depression
(6™ day post inoculation). By the 15" day post
inoculation only two birds remained alive in this
group. On the other hand, the signs of the
Newcastle disease in group 2 that treated with
VVNDV plus Nigella sativa oil without Tween
80 appeared at the 4™ day post inoculation and
mortality began at the 5™ day post inoculation.
The mortality percentage was 100% in this
group.

It was also observed that using of Tween80
(Aqueous phase emulsifier) and Arlacal A (oil
phase emulsifier) with the mixture of virus and
oil didn't cause significant effect as detergent on
the wvirus. However, we can't exclude the
possibility that the delayed appearance of signs
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Table (1): Daily distribution of deaths in chickens inoculated with VVNDV (Group 1&2).

Days post-inoculation

Group Inoculation e po o pm o To° TC 215
1 VVNDV + Nigella sativa 0 4 5 9 3 1 1 i
oil (contain Tween)
VVNDV + Nigella Sativa
2 oil (without Tween) 3 2 10 6 3 4 - -
Table (2): The mean ND- HI Ab titers in sera of vaccinated chicks.
Mean log, HI Ab titer per weeks post-vaccination
Group Vaccine
1 2 3 4 5 6
3 LaSota + oil 2.14 3.63 4.8 3.95 3.46 2
4 LaSota alone 2.16 2.86 4.45 3.46 3.25 2.8
5 Clone30 + oil 1.73 3 5.4 4.93 2.9 2.4
6 Clone30 2.2 3.5 5.1 4.8 3.63 2.56
Control Non-vaccinated 0 0 0 0 0 0

Table (3): Protection percentages of vaccinated chickens challenged at 21 and 42 days post-

vaccination.
G Vacei 21 days post-vaccination 42 days post-vaccination
roup aceme Rate % Rate %
3 LaSota + oil 11/15 73.33 4/15 26.66
4 LaSota alone 10/15 66.66 6/15 40
5 Clone30 + oil 12/15 80 5/15 33.33
6 Clone30 11/15 73.33 6/15 40
Control Non-vaccinated 0/15 0 0/15 0
- 100 y=15321x - 2.3529 titers and the mortality percentages during the
3 gg R’ =0.9919 e experiment period are presented in (Tables 2 and
"é 40 3). Generally, the HI Ab titers increased
T 2 -~ gradually from the 2™ week post-vaccination
& . . . | | (PV) and reached the peak at the 3" week PV
0 1 5 3 4 5 6 then decreased gradually with low amounts from
HI Ab titer the 4™ week PV.

Fig. (1): The correlation between pre-challenge HI antibody
titers and post-challenge protection levels in different groups.

and mortalities associated with Tween80 may be
due to the result of a direct interaction of
Tween80 with NDV or the result of direct and
independent Tween80 adjuvant effect (Gall,
1967). From these results, it could be concluded
that there was no advantage of mixing the
VVNDV with oil adjuvants, as there was no
significant effect on the virus virulence.

As shown in the results of this work, chicken
groups vaccinated with some commercial live
NDYV vaccines supplemented with Nigella sativa
oil elicited different levels of HI antibody titers
and mortality percentages. Results of the HI

On comparing the mean Log, HI Ab titers of
chicken group vaccinated with LaSota vaccine
alone with that received LaSost plus Nigella
sativa oil, it is very clear that the HI Ab titers
were nearly similar and there was no great
difference. LaSota vaccine alone gave the
highest value at 3" week PV (4.8), while, when
mixed with Nigella sativa oil gave a value of
(4.45). Concerning the evaluation of the immune
response by challenge test, data presented in
(Table 3) revealed that when the LaSota vaccine
was supplemented with Nigella sativa oil, the

protection level reached (73.33%) at 21 days PV
and (26.66%) at 42 days PV. but, when LaSota
vaccine was used alone without the addition of
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oil, the protection level became (66.66%) and
(40%) at 21 and 42 days PV respectively.

It was observed that chickens vaccinated
with Clone30 adjuvanated with Nigella sativa oil
gave higher HI Ab titers at 3" and 4™ weeks PV
(5.4 and 4.93) compared to the group given the
vaccine only without adjuvant (5.1 and 4.8). On
the other hand, these titers were higher with
chickens received clone30 alone at the 2™, 5
and 6" weeks PV. Generally, there was no great
difference between the groups 5 and 6 as the
obtained results were nearly similar. Protection
was expected with results of HI Ab titers
induced in this experiment. Results presented in
(Table 3) support this finding. For example, the
protection percentage at 21 day PV was (80%)
and (33.33%) for chickens vaccinated with
Clone30 plus oil and clone 30 alone
respectively. The percentage changed to
(73.33%) and (40%) when these chickens were
challenged 42 days PV. The protection
percentage for the control non-vaccinated was
0%.

Fig. (1) Showed close correlation between
the HI antibody titers of different groups and
protection levels (y = 15.321x - 2.3529, R2 =
0.9919). This result is supported by the fact that
protection against NDV challenge is mainly
dependent on the presence of sufficient amount
of antibody titers, (Box and Furminger, 1975,
and Bennejean et al.,, 1978). In spite of that, the
immune response achieved here is still below the
level expected. We believed that this is mainly
due to the absence of boostering by a second
dose of the vaccine.

Finally, there was no advantage of mixing
live vaccines with Nigella sativa oils, as there
was no significant differences between the
groups vaccinated with live vaccine alone and
that vaccinated with live-in-oil vaccine at any
testing interval post-vaccination relative to HI
Ab titers or challenge mortality.
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