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SUMMARY

Diflerent types of inactivated oil emulsion New-
castle disease vaccines were prepared using dif-
fcrent extractions of the Nigella Sativa oil. The
physical properties of emulsions were carried out
al?d inciuded emulsion type, emulsion stability
and emujsion viscosity. The vaccinated chicks
wére bled at one-week intervals post-vaccination
over six weeks and the collected sera were tested
by the HI test. After that, they were challenged
21-days and 42-days post-vaccination by the in-
tramascular inoculation with VVNDV, From this
study we can conclude that the non-specific im-
munostimulant effect of Nigella Sativa oil is ac-
quired when it is used as a crude oil and this im-
proved its ability as a good adjuvant for viral

vaceines.
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INTRODUCTION

Newcastle disease (ND) is a highly contagious
and fatal destructive disease which attacks chiefly
chickens and turkeys usually in acute form, but
sometimes in subacute or chronic form. It occurs
worldwide and has a considerable economic im-
pact on the world poultry industry, ranging from
losses due to disease and the expensive of vacci-
nation to the significant cost of diagnostic labora-
tory investigation (Sousa et al., 2000). The dis-
ease is caused by avian paramyxovirus type I
(PMV-1) serotype and for many years Newcastle
disease virus (NDV) strains were considered to
form a serologically homogenous group and this
has been the basis of vaccination procedures em-
ployed prophylactically in most countries (El-
Kady & Madbouly 1997). However, some studies
based on the use of monoclonal antibodies have

shown that considerable antigenic variation exists



between different strains of NDV (Russell & Al-
1983; Russell, 1988 and Alexander,
1991). Other study depend upon the pathogenici-

exander,

ty of NDV beside cross challenge test was done
(El-Kady & Madbouly 1997). In Egypt, epidem-
ics of ND among vaccinated flocks has been re-
ported, and a virulent strains of NDV has been
isolated showing viscerotropic characteristics
(Reda, 1982; Khafagy, 1983; Amal Eid, 1988;
Bekhit and Abd-El-Hamid, 1990 and Manal Afifi
ct al., 1997).

The strategy of prevention of ND in chickens de-
pends mainly on vaccination, by using either live
attenuated or inactivated NDV vaccines, which
usually protects the chickens from the more seri-
ous consequences of the disease, but the most
used one of them is the live attenuated vaccine
which has adverse post vaccinal reactions such as
mild respiratory disease or transient decrease in
egg production and these can be minimized or
avoided by using inactivated vaccines. Besides,
inactivated vaccines countered the problem of
egg-transmitted pathogens and eliminate the un-
necessary hidden costs often associated with the
widely used live vaccines. Furthermore, and for
minimizing and eliminating the undesired losses
offered by using live attenuated vaccines, com-
prehensive approaches for using inactivated vac-
cines that considered safe and more economic es-
pecially when vegetable plant extract has the
ability to induce celiular immune response non-

specifically were done using crude Nigella Sativa
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oil as adjuvant (Madbouly et al., 20000; Madbou-
ly & Tamam, 2000; Madbouly et al., 2001 and
Madbouly et al.,2002). This study aimed to com-
pare crude and different fractions of Nigella Sati-
va oil by chemical compoundé for preparing inac-
tivated NDV vaccines.

MATERIAL AND METHODS

Chicks : Commercial broilers from vaccinated
flocks of local breeds from Takamoly Poultry
Project at El-Fayoum Govern.orate . These chicks
were housed under strict hygienic measures and

used for vaccination trials using the prepared vac-

cines.

Embryonated chicken eggs (ECE): Fertile spe-
cific pathogen free (SPF) embryonated chicken
eggs were purchased from SPF-farm, Kom
Oshim, El-Fayoum Governorate incubated and
used at 9-10 days old for propagation & titration
of the velogenic viscerotropic Newcastle disease

virus (VVNDV),

Newcastle disease virus (NDV):A field strain
was isolated from a sever outbreak of ND. The
strain was identified and characterized as
VVNDYV. The strain was used for vaccine prepar-
ation and for challenge experiments (El-Kady and

Madbouly, 1997).

Live Newcastle disease virus vaccine :The len-

togenic living Hitchner B strain was prepared io-
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cally in Vet. Sé}um and Vaccine Res. Inst., Ab-

bassia, Cairo.

Specific anti-_NDV hyperimmune éerum :It was
locally prepared in the departme'ntl of Newcastle
disease, Veterinary Serum and Vaccine Research
Institute, Abbassia, Cairo. It was used as positive

control in the applied serological techniques.

was pre-
pared as 0.85% NaCl according to Hudson &
Hay, (1980) and used in haemagglutination inhi-

Bu_f_fers :-physiological buffer saline :

bition test.

Phosphate buffer saline : was prepared accord-

ing to Hudson & Hay (1980), sterilized by auto-

claving and used diluent when ECE W_él"c‘i'lse'd for

virus titration.

Nig_e]l_a Sativa oil (wholecrude oil) :' 'was pre-

pared from the Nigella Sativa seeds (commercial

source) by pressing the sceds.

Extractions and fra'g:tior()sﬁof-' the 'N_igella sativa
oil: ., ' |
l-gqfsapopifigbl_e fraction (mdstly s'tero'ids).
2-Hexan-extract of Nigella Sativa seeds. (A&B)
3-Fatty acids of Nigell.a Sativa oil.
4-Methanol-extract of Nigclla Sativa seeds.
The,;oll, extractions and fractions were used as
adjuvant in_ i_oca]]y_ prgp;_lréd inactivated NDV

vaccings,,
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Emulsifiers :

"_ Sotbitan mono-oleate (SPAN 80) : it is oil-

soluble surfactant and was kindly obtained
from Veterinary Serum and Vaccine Research
Institute, Abbassia, Cairo,

- Polyoxy Ethylene Sorbitan (Tween 80) : non-

ionic detergent was used as emulsifying agent

to decrease the viscosity of the prepared vac-

cines.

Beta propiolacton :It was kindly obtained from
Veterinary Serum and Vaccine Research Insti-
tute, Abbassta, Cairo, in a liquid form (2ml/vial),
stored at -20°C and used as viral inactivator in a

final concentration of 0.2%,

Infectivity titration in embryonated chicken
eggs : Estimation of 50% end point was carried
out by the method of Reed & Muench, (1938) .
Haemagglutination test (HA): was done accord-
ing to the slandered procedure given by Anon,
(197hH)

Inactivation of virus ' suspension with beta-
propiolactone :It was carried out according to
Schamidt & Lennette, (1967).

Safety and potency of beta-propiolactone inacti-
vated NDV : This was accomplished by inocuia-
tion of undiluted bcm-propidlactone—inaclivated
into 20, nine-day-old SPF-ECE
(0.2ml/cgg) via the allantoic sac. 6 days post in-

suspension

oculation eggs were individually tested for haem-
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agglutination activity by the haemagglutination
test. Fluids harvested from dead and survivor em-
bryos were pooled and passaged blindly for 2
successive further passages before the batch of

vaccine prepared was considered safe.

Also, ten 4-week-old birds were inoculated I/'M
with the inactivated suspension, another ten birds
were left as control. The birds were observed for

two weeks for any clinical signs.

Preparation of the extracts:

Seed powder of Nigella Sativa (250g) was re-
fluxed with n-hexane (60-80°C) of three hours,
the solvent was then distilled off to leave a yel-
lowish brown oil (53.2g, 21.2%), EL-Sayed et,
al., (1998).

Preparation of the fatty acids and the sterol
fractions:

The fatty acids and the sterol fractions were pre-
pared as previously reported (EL-Sayed et, al,,
1998), n-hexane extract (20g) of the Nigella sati-
va was partitioned between 90% methanol and n-
‘hexane to give 100ml of 90% MeOH extract, and

100ml of n-hexane extract.

Vaccine preparation:Water-in-oil-emulsion vac-
cines were prepared with both the oil-soluble sur-
factant (SPAN 80) that added to the oil phase and
aqueous-soluble surfactant (Tween 80) that added
 to the aqueous phase then both phases were emul-

sified manually. Seven types of inactivated oil-
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emulsion NDV vaccines were prepared using the,
oil of Nigella Sativa, different extractions and
fractions of the Nigella sativa oils as follows:
Vaccine 1 consisted of inactivated NDV(aqueousv
phase} + fatty acids of N.sativa (oil phase).
Vaccine 2 consisted of inactivated NDV (agueous.’
phase) + un-saponifiable fraction (oil phase) '
Vaccine 3 consisted of inactivated NDV (aqueous
phase) + hexane extract of N.sativa (oil phase)
[A]

Vaccine 4 consisted of inactivated NDV(aqueous'
phase) + hexane extract of N.sativa (oil phase}
[B( : .
Vaccine 5 consisted of inactivated NDV (aqueous

phase) + methanol extract of N.sativa (oil phase)

Vaccine 6 consisted of inactivated NDV(aqueous
phase) + crud oil of N.sativa (oil phase).

The prepared vaccines were examined for the ab-
sence of aerobic bacteria, anaerobic bacteria, fun-
gal and mycoplasma contaminants for being ster-

ile.

Physical properties of the prepared vaccinesﬁ:
Observation of the physical properties of the pré—
pared vaccines were carried out according to
Stone et al., (1983). Observation included emul-

sion type, emulsion stability and emulsion viscos-

ity.

Experimental design for studying the Efficacy
and potency of the prepared vaccines: One

hundred and sixty, one-day-old chicks were used
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in this experiment. They reared under good by-
gienic measures till 21 days as they became fully
susceptible to NDV after 20 random blood sam-
ples examination using HI test. The birds were di-
vided into cight equal groups each of 20 chicks

and were treated as follow:

Groups 1,2,3,4,5,6 & 7 were vaccinated with vac-
cines 1,2,3,4,5,6 & 7 respectively while group 8
was left unvaccinated as control. Each chicks was
inoculated S/C in the mid-dorsal neck arca with a

0.3m! vaccine dose.

Serology : All chicks were bled at one week in-
tg;vals post vaccination over six weeks for indi-
| vidual HI test which was carried out according to
_ iﬁe procedures adopted by Beard and Wilkes,
1973).

Challenge test :Ten birds from each group were
subjected to challenge test 21 days post vaccina-
tion by I/M inoculation of 2X105 ELDS50 of
VVNDV The birds were observed for 15 days
post inoculation and deaths within this period
were subjected to post mortem examination. The
remaining birds in each group were challenged

42 days post vaccination.
RESULTS

(1)Composition and physical properties of the
prepared vaccines: All prepared vaccines we:re
emulsified in a ratio of four oil-phase and one
aqueous-phase. The virus titer in aquebus—phase
was 109-7310goEIDsg/ml. The oil phase contains

the fractionized Nigella Sativa oil.

Table (1): physical properties of the prepared vaccines

Emuision status Type of vaccine
1 2 3 4 5 6
Stability days* <t 1 7 6 13 30
Viscosity second** 40 36.8 25.8 25.5 19.4 15

37°C during the oil and agqueous phascs did not separale.
**Relative viscosity is given as flow time in seconds at 25C for discharge of 0.4ml from

a vertical 1 Oml serological pipette [illed to the O mark.

(2)Efficacy of the prepared vaccines in vacci-
nated chickens: Sera of vaccinated chickens

with the prepared vaccines were collected week-

Vet.Med.dJ.,Giza. Vol.52,No.2(2004)

ly for 6 weeks post vaccination and tested by HI
test. The mean log2 HI antibody titers were de-

picted in table (2). -
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Table (2): Mean log2 HI antibody titers weekly post-vaccination:

Emulsion status Type of vaccine

1 2 3 4 5 6

1 0.7 25 48 5.6 4.3 3.5

2 0.65 2.6 5 53 4.4 4.1

3 0.95 3.2 55 5.5 49 43

4 0.85 3.4 5.7 5.2 5 47
5 1.05 36 6.2 6.3 5 5

6 2.15 4.12 707 | 745 6.95 6.3

7* 2.1 32 5.4 44 4.1 3.8

Control non-

vaccinated 0 0 0 0 0 0

* Inactivated NDV withoyt adjuvant .

(3)The quality control of the prepared vac-
cines: The prepared vaccines are sterile (not con-
tained any bacterial, fungal, and/or mycoplasmal
contaminants when cultured on the correspond-
ing media used for their cultivation). They also
are safe when inoculated in either SPF-ECE or in

susceptible chicks.

(4)Potency (protection level) of the prepared
vaccines: Vaccinated chicks were challenged
with NDV by injecting2X 105 ELD50 of VVNDV
logi0 EID50/ml and the challenged chicks were
observed for 14 days post-chalienge. The protec-
tion levels of the prepared vaccines were present-
ed in table (3).

Table (3): Protection percentages of the prepared vaccines in chicks chal-
lenged at given days post-vaccination:

Type of vaccine 21-days post-vaccination 42-days post-vaccination
used No.of No.of | Protection| No.of } No.of [ Protection
birds |survived |percentage| birds [ survived | percentage
1 10 6 60% 9 3 33.3%
2 9 5 555% | 10 4 40%
3 10 6 60% 7 3 42.85%
4 10 7 70% 10 5 50%
5 10 8 80% 10 6 60%
6 10 10 100% | 10 9 90%
™ 10 6 60% 10 4 40%
Control non-
vaccinated 10 0 0 10 0 0
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DISCUSSION

Oil adjuvants are readily adapted to many poultry
disease antigens and are widely used in water-in-
oil (W/O) emulsion vaccines through the poultry
industry. Field and laboratory evidence suggests
that inactivated ND vaccine with mineral oil
emulsion-adjuvant can induce high levels of pro-
tection against clinical velogenic viscerotropic

Nc‘wcastle disease (Stone, 1987).

Many different types of compounds are known to
stimulate vaccine efficacy but most of the com-
mercially available products are still supplement-
ed with classical adjuvants including mineral oil
emulsions (Hilgers et al., 1998). Tissue reactions
in chickens injected with mineral oil emulsion
vaccine remain a source of poultry condemna-
tions and are of financial concern to the poultry
industry. The mineral oil phase alone, which per-
sists for months, may cause undesirable tissue re-
actions and is considered to have carcinogenic
potential for consumers (Yamamaka etal., 1993).
Another concern is that accidental injection of
operators with mineral oil emulsion is a potential
source of liability claims for personal injury
(Stone, 1997). On the other hand, the main prob-
lem of inactivated vaccines adjuvated with miner-
al oils is the inability of them to activate cellular
immunity like that induced by live attenuated

vaccines.

Vet.Med.J..Giza.Vol.52,No.2(2004)

For the above-cited reasons, the development of
suitable replacements for the mineral oil portion
of the vaccines is desirable. The replacement
must have high potency, low viscosity, long shelf
life, and minimal tissue reactivity. Also, they
must be compatible with mass production tech-
niques, homogenous in appearance, cost effective
and has the ability to activate cellular immunity
to compensate the effect induced by live attenuat-
ed vaccines. Therefore, the aim of this study is
the production of inactivated NDV vaccine sup-
plemented with Nigella Sativa oil or its fractions
as adjuvant which has the ability to activate mac-
rophages and lymphocytes non-specifically (Ba-
sil & Erwa, 1993 and Haq et al., 1995).

Some studies were planned to avoid the undesira-
ble effect of the mineral oils by replace them
with suitable animal, vegetable or synthetic oil as
Stone., (1997) and Madbouly et al., (2000, 2001
& 2002). Nigella Sativa oil was one of these ad-
juvants that used as a replacement for the mineral
oil due to its non-specific immunostimulant ef-
fect (Basil & Erwa, 1993 and Haq et al., 1995)
besides other different desirable effects such as
anti-microbial effect (Hanafy & Hatem, 1991)
and anthelmintic effect (Akhtar & Riffat, 1991).

In this study, (6) types of inactivated oil emulsion
Newcastle disease vaccines were prepared using
different extractions of the Nigella Sativa oil
The quality control tests of these vaccines proved

that they are sierile. Also, the prepared vaccines
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are safe when inoculated in SPF-ECE for three
passages after the virus had been inactivated with
b-ptopiolactone or when injected in susceptible

chicken.

Concerning the physical proties of the prepared
vaccines, the data-presented in table (1), showed
that all of the prepared (6) vaccines were miscible
in oil-emylsion stability for the two hexane
extracts of the Nigella Sativa oil was nearly simi-
lar (6 & 7 days at 40=C), while it was (<1, 1, 13 &
30 ) days for faity acids, steroids, methane extract
and crude- oil of the Nigella Sativa respectively.
The viscosity of the prepared vaccines was rela-
tively low for the vaccine that prepared from
crude- oil of the Nigella Sativa (15 seconds at
25°C), moderate for methane extraction and both

hexane extractions of Nigella Sativa oil (19.4,
25.5 & 25.8 respectively).

The haemagglutination inhibition (HI) test is still
the most widely used conventional serological
method for measuring anti-NDV antibody levels
in poultry sera, and it is considered the standard
laboratory test for this disease ( Xu & Greiner
1997).

Concerning the efficacy of the prepared vaccines,
data presented in table (2) revealed marked dif-
ferences between the prepared vaccines. General-
ly, as shown in table (2) the HI-titers increase
gradually from the second week post-vaccination

and reached the peak at the fourth week post-
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vaccination then became to decrease gradually
with low amounts from the fifth week post-
vaccination. The obtained results that presented
in table (2) re'veaiedr clearly that chicks vaccinat-
ed with Nigella Sativa oil adjuvant vaccine elicit-
ed higher antibody titer than other groups vacci-
nated with other types of the used vaccines.
Methane extract vaccine elicited Hl-titers near to
that produced by the crude-oil vaccine while oth-
er vaccines like hexane extractions of Nigella Sa-
tiva oil, steroids of Nigella Sativa oil and fatty
acids of Nigella Sativa oil produced low levels of
HI-antibody titers. For example, the HI-antibody
titers in sera of vaccinated chicks by fatty acids,
steroids, both hexane extractions, methane ex-
traction, crude-oil of Nigella Sativa and mineral
oil were 2.5, 2.6, 3.2, 3.4, 3.6, & 4.12 respective-
ly at the 2nd week post-vaccination and 5.6, 5.3,
5.5, 5.2, & 6.3 at the 4th week post-vaccination
then these titers gradually decreased to reach 3.5,
4.1, 4.3, 47, 5, 6.5 & 3.8 at the 6th week post-
vaccination. The sera of control non-vaccinated
group were () while that of control group vacci-
nated with antigen only without adjuvant ranged
from 3.2 at the 2nd week to 4.4 at the 4th week

and 3.8 at the 6th week post-vaccination.

The protection percentage of the prepared vac-
cines was carried out by challenging all the vac-
cinated and control groups at 21 & 42 days post-
vaccination and remained under observation for
14 days post-challenge for symptoms and mortal-

ities. Protection was expected with the results of
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HI-antibody titers induced in this study, results
presented in table (3) support this finding. For ex-
ample, the protection percentages 21 days post-
vaccination was 60, 55.55, 60, 70, 80, 100 &
60% for chicks vaccinated with vaccine 1, 2, 3, 4,
5, 6 & 7 respectively while it decreased to 33.3,
40, 4285, 50, 60, 90, & 40% when chicks chal-
lenged 42 days post-vaccination. The protection
percentage for the control non-vaccinated group

was 0%.

However, the relatively high HI-antibody titers
induced by oily extract vaccine number 6 and
number 5 may be related to the presence of all
Nigella Sativa oil constituents which has syner-
gistic action while the un-satisfactory level of
protection against clinical disease seen in other
oil-fractionized vaccines may be related to ab-
sence of one or more constituents from the oil
phase of the adjuvant. This result comes in con-
tact with that of Madbouly et al., (2000, 2001 &
2002) who used the whol: Nigella Sativa oil as
adjuvant for preparation of inactivated infectious
laryngeotracheitits virus, infectious bursal disease
virus and lumpy skin disease virus vaccines re-
spectively and concluded that the Nigella Sativa
oil is highly immunogenic in the choice of vege-
table oil instead of mineral cil for preparation of
inactivated avian and/or animal viral vaccines.

So, from this study we can conclude that the non-
specific immunostimulant effect of Nigella Sativa
oil is acquired when it is used as a crude oil and

this improved its ability as a good adjuvant for vi-

Vet.Med.dJ.,Giza.Vol.52,No.2(2004)

ral vaccines.
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