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ABSTRACT

Avian infectious laryngeo-tracheitis virus (AILTV) is a dsDNA gallid herpes virus-1. It
affects chickens causing variable respiratory manifestations. Live AILTV vaccine prepared from
cover strain (SPAFAS) on chicken embryos is mixed with different stabilizers included, maize
starch peptone, skimmed milk 5%, 10%, 20%, gelatin 10%, 20% and lacto-albumin-sucrose.
The vaccine virus preliminary titers on fertile eggs were 10°°, 10°%, 10>, and 10°.% EIDsy/ml
with the stabilizers. The vaccine virus was exposed to lyophilization and preserved at
temperature ranged from -60°C, -20°c, 4°¢, 25%, +37°C followed by corresponding titration.
Stabilizers of starch-peptone and skimmed milk 20% progressively preserved and kept the
highest titers of the vaccinal virus preserved at temperatures ranged from -60°C to 37°C.
Potency of AILTV vaccine virus was assessed by antibody response in chickens sera post
vaccination on weekly intervals using ELISA. The titer means were developed from 1% week
(1174), peaked to the 5™ week (4996) and then declined to (550) at 24™ week. It assumed that the

addition of stabilizers associated with lyophilization preserve the vaccine virus productivity.

INTRODUCTION

Avian Infectious Laryngeo-Tracheitis
Virus (AILTV) is classified as Gallid herpes
virus-1, within Alphaherpesvirinae of the
Family Herpesviridae of DNA genome, 80-
100 nm in diameter and has icosahedral
symmetry. The virus glycoproteins are
respomsible for upregulation and stimulating
humoral and cell mediated immune responses.
AILTV, strains appear to be antigenically
homogenous with minor antigenic variation
against antisera. AILTV thymidine kinase
gene is directly related to the virulence.
AILTV affecting chickens of 3-9 weeks old
but the typical form usually occurs in adult
birds. Also pheasants, partridges and peafowl
are affected (I1& 2).

AILTV is not an egg borne infection.
Infection mainly occurs via the upper
respiratory tract or conjunctiva. Viral
replication is limited to the epithelium of
trachea, larynx, nares and oropharynx. Rarely
viremia may occur.

The clinical disease ranges from
subclinical to acute respiratory manifestations
includes moist rales, coughing, gasping,

bloody expectorations, often associated with
morbidity up to 100%, variable mortality (10-
40%) or higher and egg production losses
depending on the immune status of the flock,
with the fate of persistent infection with
frequently intermittent shedding of virus
(1,3,4).

Outbreaks of AILTV were reported in
different countries including Egypt (5);
England (3); Northern Ireland (6); USA (7);
Australia (8); and Finland (9).

It has been proposed that wviral
clearance is mediated primarily by cellular
immune mechanisms. However, chickens
infected with AILTV produce specific IgG,
IgM and IgA antibodies in their sera; and in
tracheal washings within 5 to 7 days post
exposure with peak around 21 days, and then
persist in low level for a year or more (10).
Vaccination against ALTV upregulates the
mucosal immunity which inhibits the
replication of the virulent virus (11). Passive
transfer of maternal anti-AILTV antibody IgG
to the progeny via the egg does not confer
resistance to infection or interfere with
vaccination with AILTV among chicks of 2
days to 4 week old or even in ovo (12). The
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current freeze-dried live attenuated ILTV
vaccines administered via eye-drop and
drinking water (13). The lyophilization is a
method of preservation that greatly preserves
virus viability. The freeze-drying process can
be divided into three successive stages:
freezing, primary drying (sublimation involves
lowering pressure and supplying heat for water
vapor) and secondary drying during which the
residual moisture evaporates from the dried
material (I4). This work was aimed to
investigate the effect of lyophilization and
stabilizers on the efficacy of AILTV Vaccine

MATERIAL AND METHODS

AILTYV virus: Reference AILTV (Cover
strain), was obtained from Charles River Lab.
SPAFAS, Avian Products and Services, USA
in the form of allantoic fluid from SPF chicken
embryos infected with ILTV. It was positive in
AGPT against AILTV immune serum.

Yaccine stabilizers

a- Skimmed milk (SM): A different working
dilutions includes 5%, 10% and 20% were
prepared in distilled water and sterilized by
autoclaving at 121°C for 15 minutes.

b-Gelatin; Difco, USA, was prepared at
different dilutions of 10% and 20%, in distilled
water and sterilized by steaming at 100°C for

10 minutes on 3 successive times (Salwa et al.,
1993).

c-Lacto  albumin-sucrose (LAS): The
working mixture solution was prepared of 5
parts of 5% Lacto albumin hydrolysate
(Difco,USA) to 1 part of 2.5% sucrose
(Sigma) in distilled water and sterilized by
filtration.

d-Maize-Starch Peptone (MSP):
prepared by mixing equal parts of maize starch
(10%) and peptone (1%) in distilled water (15)
and sterilized by steaming as above.

Bacteriological culture media for the

vaccine sterility:

a-Bacto PPLO broth or agar (Difco), for the
detection of Mycoplasma contamination.

It was’
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b-Thioglycollate medium (Oxoid): for the
detection of both aerobic and anaerobic bateria

c-Bacto-Sabaroud's maltose agar (Difco).

Chickens: susceptible broiler chickens of 12
weeks old were used for safety and potency
assessment of ILTV vaccines.

Propagation and preparation of AILTV
vaccinal strajn in SPF eggs

A 0.1 ml of AILTV Cover strain was
inoculated into 5 SPF eggs via chorioallantoic
membrane (CAM) by 0.2 ml per egg. The
propagatcd virus was titrated after two
successive closed passages till ylelded 10°°
EIDsy/ml. The virus was inoculated in SPF
eggs, incubated at 37°C with daily candling.
At the 5" day post inoculation, the eggs were
chilled; then the allantoic fluid (AF) and
CAMs were aseptically harvested, antibiotic
mixture and mycostatin @ were added,
homogenized and exposed to 3 times freezing
and thawing, then clarified by centrifugation at
2500 rpm for 20 minutes. The supernatants
were collected and were used as virus stocks
divided into ﬁve portions to be mixed with
stabilizers, the 1% part was mixed with equal
volumes of 5%, 10% and 20% SM; the 2™ was
mixed with 10% and 20% gelatin, the 3™ was
mixed with LAS, the 4™ part was used as
AILTV mixed with 10% maize starch + 1%
peptone and the 5™ was used as AILTV
control.

Sterility tests

The produced ILTV vaccine pre- and
post-lyophilization with different stabilizers

was screened for aerobic and anaerobic
bacteria, Mycoplasma and fungal
contamination (16).

Titration of AILTV vaccine before
Lyophilization: several batches of the
attenuated AILTV  vaccine with the

corresponding stabilizers were titrated before
lyophilization. Serial tcn fold dilutions were
done. Dilutions 107, 10%, 10° and 10" were
inoculated into SPF chlcken embryos via
CAM, 5 eggs per dilution as well as 5
additional eggs inoculated with the used sterile
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diluents as control inoculated embryos were
examined at 5™ day for AILTV lesions on
CAMs and the end point was calculated (17).

Lyophilization and titration of the vaccine
at different freezing temperatures

The vaccine batches were lyophilized,
AILTYV vaccine was kept at variable preserved
temperatures of -60°C, -20°C, 4°C, 25°C and
37°C over monthly intervals (17).

Measurement of Vaccine induced antibody;
ELISA; Proflok AILTV ELISA kit

Measurement of humoral immune
response of serum samples collected from
chickens12 weeks old vaccinated with
attenuated ILTV virus vaccines with different
stabilizers using ELISA (Proflok AILTV
ELISA kit & 18) .

Interpretation of the results: The means of
OD for both negative and positive controls
were calculated and the corrected OD (cOD)
was calculated. The sample positivity or
negativity for AILTV antibody was calculated
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from Sample to Positive (S/P) ratio using the
following equation format: S/P ratio =

OD Sample Absorbance - OD Negative Absorbance Mean
Corrected Positive Control Absorbance (COD)

A serum considered positive when the
calculated S/P ratio was higher than > 0.150
as:

Negative sera for

Positive sera for

ILTV antibody ILTV antibody
S/P <0.150 S/P > 0.150

AILTV ELISA end points and titers were

calculated using the following equations:

Log 10 Titer = (1.450 X Log 1, Sp) + 3.726,
Titer = Antilog of Log ;¢ Titer.

RESULTS

Propagation, preparation and titration of
AILTYV vaccinal strain

The ]gropagated AILTV was expressed
on EDsg= 10> (Table 1).

Table 1. Titration of lyophilized AILT vaccine virus in SPF —-ECE.

ere Stabilizer | Vaccine Clinical Score ¥Yaccinal Virus
Stabilizer % Dilution of infectivity titer (EIDsy/ml)
107 0/5
5 10* 0/5 No Lesion 0.00
10': 0/5
10 5/5 . .
SM 10 10° /5 Thickening of 4.90
10” 1/5
107 5/5 Thickening of
20 107 2/5 CAMs pock 5.50
10™ 2/5 lesions
10 }g"‘ ig Thickening of 4.90
-5 s
G 10_ 1/5
10~ 5/5 Thickeni ¢
20 107 2/5 ‘ccgmm“g 0 5.30
10': 2/5
10 5/5 . .
LAS 5 +2.5 0" /5 Thickeming of 5.20
107 0/5
_ 107 5/5 Thickening and
MSP 10+1 107 3/5 pock lesion of 5.50
107 2/5 CAMs

SM: Skimmed Milk; G: Gelatin; LAS: Lactoalbumin Sucrose; MSP: Maize Starch-Pepton
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The AILTV vaccine was prepared and
proven to be free from other microbial
contaminations. The vaccine virus titer was
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significantly recorded with most stabilizers
and includes as 10°% 10°%; 10°, 10°* with
MSP, SM20%, gelatin 20%, LAS (Table-2)

Table 2-A. Titration of lyophilized vaccinal ILTV stored at variable preservation

temperature
Preservation temperature
+4°C -20°C -60°C
Time ' » b
interval L £ 5 g L
IR M EIPIER- IR
) e w < | A ]
ARRELTT IFIEIRET I IR T
0D 55|55 [55 |55 [5555|55|55|55(55 [55 |55 |55 |355][55
1M 5555|5555 |55]|55|55|55]|55 |55 |55|55|55(55]53
3IM 555454 (55 |53 |55|55|55{55 (54 [55|55]|54 (55|51
SM 55153 (53|55 [50]|55|55([54 55|53 |55|55(54[55]50
M 55151 (50|55 (48|55 |52 53|55 (52 |55|55|55 (55438
IM 55150({49 |55 (44|55 |51 525545 |55 154535544
1I2M 55150 (48 |55 |39 55|51 [50]|55[40 55|54 (53 [55]40
Mean 55153 (52|55 |49 |55 |5 5318513 55([54 |53 |55]|5
D: Day; M: Month
The means of virus titers post Measurement of antibody response to

lyophilization and preservation at temperature
of 4°C and with the stabilizers of MSP, SM,G
20% and LAS were at 4°C were 10°7, 10>,
10>, and 10°.2 EIDsy/ml ; at -20 were 10>,
10°%, 10°%, and 10°.° EIDsy/ml and at -60
10°5, 10°%, 10°%, and 10°2 EIDsy/ml
respectively. The lyophilization with the used
stabilizers was variably preserve and improved
the efficacy of the AILTV vaccinal virus titers
as SM 20% > MSP > Gelatin> LAS which
yielded titers of 5.5, 5.4, 5.3,5.2 respectively at
preservation temperature of ~60°C to —20°C
(Table 2-A).

Table 2-B. Titration of lyophilized vaccine
AILTV stored at variable
preservation temperature.

Temp. Days Titer

r'c 0 3 3 7 10 (15 20 |25 [ 3¢
5515 44 |39 1332 1.0] 00 | 00
25°C 55152 (501454235 [|30{30]21

Preservation of AILTV  vaccine even
lyophilized with stabilizers was deteriorated
rapidly at 37°C than 25°C, (Table 2-B).

lyophilized AILTYV vaccine using ELISA

The  chickens  vaccinated  with
lyophilized live AILTV vaccine with MSP
stabilizer showed antibody titers increased
from the 1™ week to reach the highest titer at
the 5 week, then declined until at 24" week
of the end of the experiment by titers reported
as 1174, 4996 and 550 respectively, (Table 3 ).

Table 3. Measurement of AILTV vaccine
induced titers in vaccinated chicken

sera.
Time Interval/ Week | Miean of ILTV Ab
titer

* 1174
3" 1842
5 4996
10" 3650
16™ 2064
24 550

DISCUSSION

A lyophilization is process involved
the freezing of the vaccine followed by
withdrawal of water content. In detail, it can
be divided into three steps: freezing, primary
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drying (sublimation of ice) and secondary
drying (absorption of water) with a residual
moisture content of 5-10% and 1.3% during
primary and secondary drying into the solid
matrix of vaccine and excipient.

The protecting stabilizer —media
includes MSP, SM, G and LAS were
recommended in the preparation of AILTV
vaccine. Several reports (15, 19 & 20) also
indicated that MSP as a stabilizer base in
Newcastle disease virus strains and fowl pox
Virus vaccines. '

AILTV vaccine either before or after
lyophilization was freedom from bacterial
(acrobic and  anaerobic), fungal and
Mycoplasma contaminations and in similarity
with previously recorded (16).

Keeping quality of the AILTV
allantoic fluid in 4°C, -20°C and -60°C affect
its infectivity titre. It was reduced about 1.2
log at 4°C and 0.5 log at -20°C and at - 60°C
did not reduced; which revealed the loss in
titre lyophilized vials of ILTV kept at 37°C.
There was loss in titer of 1.3 log in 5 days,
demonstrated that keeping quality of ILTV at
25°C, referred to reduction of infectivity titer
0.5 log at the same time.

The mean of AILTV specific antibody
titer increased gradually from 1% week (1174)
until reached the peak at 5" week (4996), then
declined into (550) at the end of sampling
time. Similar result was previously recorded
(18).
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