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Abstract

Dedek L., J. Jetdbek: Experience with Preparation of an Inactived Vaccine against
Aujeszky’s Disease. Acta vet. Brno, 50, 1981: 221—227,

Cell lines IBRS-2, PK-C or primary porcine kidney cells are the most suitable
ones for Aujeszky’s disease virus propagation for preparation of an inactivated
vaccine. Glutaraldehyde-inactivated virus of the Aujeszky’s disease proved to be safe
in mice and rabbits. Effectiveness of the vaccine was tested in rabbits. Their vacci-
nation followed by revaccination generated immunity for 6 months. Lyophilized
inactivated vaccine can be stored for long periods without loss of effectiveness.
The vaccine is reconstituted immediately before use by the supplied diluting fluid
containing a lipoid adjuvant.

Aujeszky’s disease, preparation, inactivated vaccine, cell cultures, glutaraldehyde,
safety and potency.

Pork meat production is largely dependent upon sufficient numbers of healthy feedlot piglets.
Their successfull rearing, however, may be threatened, especially under large-scale systems, by
Aujeszky’s disease.

In Czechoslovakia, live vaccines have been used to date for immunoprophylaxis of Aujeszky’s
disease, They were prepared from avirulent Aujeszky’s disease viral strains and at the time of their
introduction they yielded better results than aluminium hydroxide-inactivated vaccines. The
avirulent vaccines decreased considerably animal loss in pig populations.

Recent knowledge of new inactivation substances and the use of adjuvants for potentiation of
the antibody response when administered with various antigens enabled the preparation of a new,
potent inactivated vaccine against Aujeszky’s disease.

Both live avirulent and inactivated vaccines against Aujeszky’s disease must contain sufficient
amounts of virus. So, for instance, only a sufficient viral content (10° TCIDjy,) of the avirulent
strain BUK-TK-300/9,2 can induce a good antibody response in sheep (Zuffa 1972). For prepa-
ration of inactivated vaccines viral suspensions with substantially higher viral titers are employed
(from 107-% to 10°/cm3), For preparation of an inactivated vaccine the Aujeszky’s disease virus
propagated in hamster kidney cell line BHK-21 was used by Wittmann and Jakubik (1977).
They obtained a viral titer of 10%*—10° TCID;,/cm?.

For virus inactivation, various agents have been used. Ethylenimine was used by Wittmann
and Jakubik (1977), acetylethylenimine by Gutenkunst (1978), betapropiolactone by Frescu-
ra et al. (1977), glutaraldehyde or formaldehyde by Toma et al. (1975), formaldehyde by Zuffa
and Neurath (1962), alcohol and saponine by Zuffa et al. (1978). Inactivation by gamma-irra-
diation at a dose of 0.5 Mrad was used by Dilovski (1973). Possibilities of Aujeszky’s disease
virus inactivation by ultraviolet light were explored by Lai and Jong (1980).

To increase the antibody response to inactivated vaccines against Aujeszky’s disease, Toma
et al. (1975) and Delagneau et al. (1975) employed vaseline oil, mannit and emulgin, Witt-
mann and Jakubik (1977) used DEAE-D, Frescura et al. (1977) used Marcol 52 and Arlacel
80, Lukert et al. (1978) used Tween 80, mineral oil and Arlacel. Gutenkunst (1978) followed
the immune response after a vaccine supplemented with lauric acid and aluminium hydroxide.
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Zuffa et al. (1978) employed Marcol, Arlacel and Tween 80. All above-mentioned vaccines supple-
mented with agents potentiating the immune response were liquid.

The present paper deals with preparation of a lyophilized inactivated vaccine against Aujeszky’s
disease and its testing in experimental animals — rabbits.

Materials and Methods

Aujeszky’s disease virus

Cell cultures were infected with Aujeszky’s disease (AD) virus isolated from cattle and propa-
gated in cell line PK-C.

Potency of the prepared inactivated vaccine was tested by challenging the experimental rabbits
infected with a virulent'AD virus — lyophilized strain B/200 (Institute for State Control of Ve-
terinary Biologicals and Drugs, Brno).

Cell cultures

Cell lines PK-C and primary cell cultures from pig kidney cultivated in Earle’s solution with
LAH were tested for suitability for AD virus propagation. We further tested a cell line from
porcine kidney cortex IBRS-2 cultivated in Hanks’ medium, a rabbit kidney cell line RK,;, and
a monkey kidney cell line VERO cultivated in MEM (Eagle) medium.

Virus inactivation

A suitable concentration of the inactivation agent was determined using the viral titer of 10%®
TCID;/1 cm®. From inactivation agents glutaraldehyde was tested at final concentrations of
0.025 %, 0.05 %, 0.1 % and 0.2 % added to the viral samples. The mixture of the virus and glu-
taraldehyde was incubated for 2 hours at 34 °C in a water bath in tightly closed vials. The inacti-
vated substance at each of the above-mentioned dilutions was injected intracerebrally into mice
weighing 10 g at doses of 0.03 cm®. The animals were observed for 6 days after inoculation.

Vaccine preparation

The virus for vaccine preparation was propagated in 3-to-4-day old cell line IBRS-2, infected
with 0.05 TCID;, of virus per cell. The infected cell culture was cultivated in the maintenance
medium without serum at 37 °C for 36 to 48 hours. Within this time a marked cytopathic effect
occurred. The harvested viral suspension was homogenized, stored at +4 °C and then tested
for sterility. The virus titer was determined. Preparation of the vaccine required 107 to 10® of viral
TCID;, per 1 cm?®. Before the vaccine preparation proper the cell debris was eliminated by cen-
trifugation or filtration. The virus was inactivated by glutaraldehyde at 0.15 % concentration
for 2 hours at 34 °C. From the inactivated product a sample was taken for inactivation control
in mice. The product was mixed with the lyophilic medium and lyophilized.

The lyophilized vaccine was reconstituted in a solvent serving also as a lipoid adjuvant. The
solvent was composed of distilled water, paraffin oil, pharmaceutical lanolin and Tween 80.

Safety and potency tests

were performed in groups of rabbits weighing 2—2.5 kg (3 animals per group). The rabbits were
inoculated i. m. (thigh muscles) with various amounts of the vaccination dose for pigs (see Table
1) amounting 5 cm?® (Jefdbek and Dedek 1981). Eleven days later the rabbits were revaccinated
with the same dose and in the same way. Ten days later (i. e. 21 days after the vaccination) all
rabbits, including the control animals, were challenged by the virulent AD virus at a dose of 1 cm?
containing 10°LD;, for rabbits. The viral suspension was administered into the thigh muscula-
ture of the intact hind limb. An observation period of 14 days followed.

Evaluation of the safety test

None in the vaccinated rabbits may show symptoms of AD during the 11-day observation pe-
riod after the first vaccination and they may not exhibit overall or local postvaccination reactions.

Evaluation of the potency test

The vaccine must protect 100 % of the experimental animals against a challenge by AD virus
in groups 1, 2, 3 (see Table 1). Animals of the groups 4 and 5 may die. All animals of the control
group should die within the 14-day observation period after the challenge (Delagneau et al.
1975).
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Table 1
Vaccine safety and potency test in r

T

Group 1 - Total vaccination dose - 5 cm?®
Group 2 — A half of the vaccination dose - 2.5 cm?
Group 3 - A quarter of the vaccination dose - 1.25 cm?
Group 4 - A tenth of the vaccination dose - 0.5 cm®
Group 5 - A twentieth of the vaccination dose - 0.25 cm?®
Group 6 - A control nonvaccinated group

Observation of immunity development in vaccinated rabbits

For the experiment 13 rabbits weighing 2.5 kg each were employed. They were vaccinated
intramuscularly with 1 cm?® of the vaccine and revaccinated with the same dose 21 days later.
Virus-neutralizing antibodies were assayed prior to vaccination (with negative results) and 21,
35, 97 and 153 days thereafter. For the neutralization tests a micromethod was employed using
volumes of 0.05 cm® and working viral dilutions of 100 to 500 TCID,.

For challenges AD viral doses of 10 000 LD;, per rabbit were used and the animals were challen-
ged 1, 3,5, 6,9, 10 and 11 months after vaccination.

Expiration of the vaccine

was determined in lyophilized vaccine samples stored at + 4 °C and inoculated into rabbits at va-
rious time intervals from 6 to 31 months.

Results

Suitability of cell cultures for AD virus propagation

is shown in Table 2. Highest viral titers were obtained in the IBRS-2 cell line,
in primary porcine kidney cells and in the PK-C cell line. Markedly lower titers
were obtained in RK,; and VERO cell lines. In testing the most sensitive cell
system the cell lines PK-C and RK,;, yielded best results. By one order less sen-
sitive were the line IBRS-2 and primary porcine kidney cells.

Table 2
Titres of Aujeszky’s disease virus (in 1 cm®) multiplicated in different cell systems

Multiplication cell system
Titration Pri . l Mean
cell system PK-C IBRS-2 idney © l RK; VERO

PK-C 8.3 8.5 8.5 6.5 6.4 7.6
IBRS-2 7.7 7.7 — 5.3 5.0 6.4
Primary pig

kidney 8.3 - 7.8 4.8 4.8 6.4
RK;, 8.0 8.2 8.0 5.9 5.8 7.2
Mean 8.1 8.1 8.1 5.6 5.5

Virus inactivation

is shown in Table 3, indicating a perfect inactivation of the AD virus by glutar-
aldehyde at 0.1 9, and higher concentrations.
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Table 3
Effect of gl ldehyde ration on inactivation of Aujeszky’s disease virus
Dead mice on different days after administration
Glutaraldehyde
concentration Number Survived | Dead
% of mice 1 2 3 4 5 .6
0.025 5 0 0 2 0 3 - 0 5
0.05 5 0 0 0 3 0 0 2 3
0.1 5 0 0 0 0 0 0 5 0
0.2 5 0 0 0 V] 0 ] 5 0
Non-inactivated 5 5 - - - - - 0 5

Safety and potency tests

All 14 batches of the vaccine were perfectly safe. Potency of the vaccine was
tested in 13 batches. Two of them did not give satisfactory results although their
AD viral titer had been sufficiently high prior to inactivation and lyophilization.

The reason of this failure remains

“r + VACCINATION unknown. The remaining 11 batches
#1 REVACCINATION of the inactivated vaccine gave satis-
factory results.

Post-vaccination immunity in
rabbits

In rabbits vaccinated with 1 cm?® of
the vaccine and revaccinated 21 days

52 F

TITER

o} o

st / later the highest antibody titer of 51
L - : . was found on day 35. On day 97 after
13 ” 3 vaccination an average titer of 10 was
* " DAYs AFTER VACCINATION found (Fig. 1)_
Fig. 1. Titres of virus-neutralizing antibodies in The control of vaccination effectiv-
rabbits after i. m. vaccination and revaccination eness by challenges of the vaccinated
1 3 . .
with 1 cm rabbits had shown 100 %, of the animals

to be protected 1, 3,5 and 6 months
after vaccination. Fifty per cent of the animals were found to be protected 9 and
10 months after vaccination. The control, non-vaccinated rabbits died on days 5
and 6 after challenge. The results are shown in Table 4.

Table 4

Survival of vaccinated and re i d rabbits after challenge performed at various time intervals after
vaccination

Challenge — months after vaccination ‘ Non-vaccinated
] controls

0/8*

0/3 ’ 0/3 0/3 1 1/1 l 1/1 . 1/0 i 12/0

* Died/survived

Expiration time of the vaccine

Table 5 shows good effectiveness of all vaccine samples tested in the period of
6 to 31 months.
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Table 5
Results of potency tests carried out with vaccines stored at +4 °C for determination of expiration time

Potency of vaccine stored at +4°C
Batch No. Months after production
6 I 7 ’ 10 12 I 17 | 20 ‘ 22 31
V — 01 04 76 bt - - - satis- - - -
factory
V — 02 06 76 - - - satis- - - - satis-
factory factory
V — 0503 76 - - - - . - satis- -
factory
V — 06 04 77 - - — | satis- - _ - _
factory
VvV — 07 04 77 - - - satis- - satis- - -
factory factory
V — 0805 77 - - - satis- - satis- - -
factory factory
V — 11 09 77 - satis- | satis- - - - - -
factory | factory
VvV — 12 09 77 satis- - - - - - — -
factory
Discussion

Vaccines containing a live, avirulent AD virus generally confer excellent immu-
nity but the persisting residual virulent virus may limit their use (Delagneau
atal. 1975; Lai and Jong 1980). Therefore in several countries including Czecho-
slovakia possibilities have been explored to produce inactivated vaccines against
AD suitable for immunoprophylaxis in swine.

This paper presents preliminary results obtained at preparation of the inacti-
vated vaccine against AD. Among various cell substrates for virus propagation
the most suitable were the cell line IBRS-2, PK-C and primary porcine kidney
cells. The viral titer yields in these cell line cultures are comparable with data
of other authors (Delagneau et al. 1975; Frescura et al. 1977). Glutaraldehyde-
-inactivated AD virus was entirely safe for mice and rabbits. Our results of
AD virus inactivation by glutaraldehyde are comparable to those published by
Toma et al. (1975). :

The two-component form of the vaccine (i. e. lyophilized inactivated viral
antigen and the lipoid adjuvant) proved advantageous since in this type of vaccines
the decrease in effectiveness is smaller than in those adjuvanted during the ma-
nufacturing process. Effectiveness of this vaccine proved to be high in rabbits
as shown by good immunogenicity of the glutaraldehyde-inactivated AD virus.
Vaccination and revaccination of rabbits with 1 cm?® of the vaccine generated
a 100 per cent immunity 6 months thereafter. A protection period of 7 months
in rabbits experimentally infected by AD virus reported Toma et al. (1975).
Another study of our laboratory presents the results reporting on the use of the
inactivated vaccine in immunoprophylaxis of the Aujeszky’s disease in pigs
(Jefabek and Dedek 1981).
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ZkuSenosti s pFipravou inaktivni vakciny proti Aujeszkého chorobé&

K pomnoZzovini viru Aujeszkého choroby pro pfipravu inaktivni vakciny je
nejlépe pouZit bun&nou linii IBRS-2, linii PK-C nebo primirni prase&i ledvi-
nové bunky. Glutaraldehydem inaktivovany virus Aujeszkého choroby je naprosto
neskodny pro mysi a kraliky. Ulinnost inaktivni vakciny byla ovéfena na krali-
cich. Vakcinaci a revakcinaci byla u vSech krilikii zaji§téna imunita po dobu
6 mésict. Lyofilizovanou inaktivni vakcinu je moZno dlouhodobé skladovat bez
ztraty jeji uCinnosti. Zfedovac, kterym se vakcina fedi bezprostfedn& pfed pouZi-
tim, obsahuje lipoidni adjuvans.

OneiT H3roTOBREHHES KH&KTKDKPOB&HHOﬁ BaKINHHBI IPOTHB 6onesuu Ayecxn

Ius pasMHO)XeHUA BHpyca GosiesHM AyecKH C LI€JIbI0 MSTOTOBJIEHWS MHAKTHUBHU-
POBaHHOM BaKUMHEl HauboJee yNOGHO HCIONb30BaTh KJIETOUHylo guHuio IBRS-2,
suauo PK-C uin nepsHuHEIE CBHHEIE MOYEYHHIE KIETKH. LJOTapajbIerumnoM
MHAKTUBUPOBaHHHIA BHUpYC GosiesHHM AyecKH SABIAETCA COBEPIIEHHO (e3BpenHbIM
IJiA MblIeil ¥ KpOXMKoB. DPPeKTHBHOCTP MHAKTHBUPOBAHHOR BaKIUHH Oblia
ucnblTaHa Ha KpOJHMKax. BakiuHanwell M peBakiuHanmeir 6blI y Bcex KPOJIMKOB
ofecrieueH MMMyHUTET IPONO/DKMTENbHOCTBIO 6 MecAues. JlmodmimsmpoBannas
MHAKTUBHPOBaHHAsA BaKIMHA MOXET COXpaHATHCA NOJIOBpEeMeHHO 6e3 moTepu ee
apdexTunHocTH. PasbaBuTesnp, C MOMOMEBIO KOTOPOrO BaKIMHa pasbaBiserca He-
IIOCPENCTBEHHO TIepelN, NPMMEHEHHEM, COINEPKHT JHMIIOHIHOE BCIIOMOTaTeJbHOE
CPeACTBO.
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