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Efficacy of Newcastle disease vaccine, La Sota strain,

administration by different routes in chickens
Kamonthip Thunpimon1 Attapong Nakapaksin1
Abstract

A study on the efficacy of Newcastle disease vaccine, La Sota strain, in specific- pathogen- free
(SPF) chickens and farm chickens administration by three different routes:- eye-drop, spray and drinking
water, in 7- day-old chickens were carried out. Antibody titer and efficacy of the vaccine 14 and 28 days
post administration were evaluated. The results showed that both SPF and farm chickens administration
via eye-drop and spray, 14 days post vaccination, produced antibody titer higher than drinking water route
(P<0.05). The protection against virulent Newcastle disease virus, 14 and 28 days post administration, in
all vaccinated chickens were not less than 90% while all the control died within 6 days. In conclusion, the
vaccine administration by eye-drop, spray and drinking water can protect both SPF and farm chickens

according to the OIE standard.

Key words: Newcastle disease vaccine, La Sota strain, routes of administration, farm chicken

'Bureau of Veterinary Biologics, Pakchong, Nakhon Ratchasima. 30130
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Comparison of duck plague vaccine efficacy

in Khaki Campbell and Barbary ducks

Kamonthip Thunpimon1 Dithi Prasertsuwan'

Abstract

A Comparison of duck plague vaccine efficacy, single vaccination in Khaki Campbell and
Barbary ducks, 3-week-old, and twice vaccination 21 days apart in Barbary ducks were studied. The
results showed that neutralization index (NI) of Khaki Campbell and Barbary ducks 14 days after single
vaccination were 3.5 and 1.70, respectively and the percentage of protection were 100 and 30,
respectively. Further study with twice vaccination in Barbary ducks showed NI of 1.72 and 1.90 at 14 and
21 days after first vaccination respectively, and 1.96 at 14 days after second vaccination. The percentage of
protection after second vaccination was 70. In conclusion, the efficacy of duck plague vaccine was lower
in Barbary duck comparing to Khaki Campbell duck, which may be due to the genetic difference or the
dose of vaccination . Thus, there should be more study to determine an appropriate dose and vaccination

program in Barbary duck.

Key words: duck plague vaccine, vaccine efficacy, Khaki Campbell duck, Barbary duck
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Production of FMD vaccine type A Lopburi/2012

Somkiet Petvanichakul'  Somkiet Sripisuth1

Kingkarn Boonsuya Seeyo2 Wilai Linchongsubongkoch3

Abstract

Antigenic variation of type A foot and mouth disease (FMD) virus causing outbreak in Thailand
in 2012 was investigated. All viruses had r values greater than 0.40 to A22/Iraq/64 but no antigenic
binding reaction to other reference viruses (A Sakolnakorn/97, A118/87 and A132/87). This evidence
demonstrated a highly significant antigenic diversity in recent field viruses. Thus, the current vaccine using
A Sakolnakorn/97 and A118/87 would not be able to protect these new type A strains. Therefore, it was
recommended to select a field virus as a new candidate seed vaccine virus and the field virus from Lopburi
province (A Lopburi/2012) was selected as the representative virus. This virus was immediately adapted
and propagated into tissue culture cell and then scaled up to the large bioreactor tank for further vaccine
formulation. The virus titer of 107TCID50/m1 and 1468 antigen content of 2.1 pg/ml were obtained. The
finish product was tested for vaccine potency in cattle; the result gave a high potency of 18.20 PD, /dose
indicating protection. The mean of virus neutralization (VN) titer in vaccinated animals at 21 days post
vaccination was 2.244 (log) or 1:175. In conclusion, this developed new vaccine type A Lopburi/2012
would be able to replace an existing vaccine for enhancing the control and prevention of new type A

outbreak in the field.

Key words: FMD vaccine, A Lopburi, r vaule

' Bureau of Veterinary Biologics, Department of Livestock Development, Pakchong, Nakhon Ratchasima
30130
? Regional Reference Laboratory for FMD in Southeast Asia, Pakchong, Nakhon Ratchasima 30130,

* FMD Expert and Consultant of Department of Livestock Development
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Introduction

Foot and mouth disease (FMD), a highly contagious disease of cloven-hoofed animals, is
important in Thailand and South East Asia region. Serotypes O and A are considered endemic in Thailand,
causing significant economic losses primarily due to lower production of affected animals and subsequent
constrain of international trading. Rapid and accurate diagnosis plays an important role in the prevention
of disease spread and can ensure that appropriate vaccines are selected for the use against circulating field
strains. Identification of virus type by standard ELISA typing test (Roeder and Le Blance Smith, 1987) and
antigenic differentiation (Rweyemamu,1984) were required before selection of an appropriate vaccine. The
antigenic variation is of importance to both epidemiological investigation and immunoprophylaxis
campaigns.. In Thailand, the 2-dimentional virus neutralization (VNT) as described by Doughty
et al. (1995) and liquid phase blocking ELISA (LP ELISA) as described by Linchongsubongkoch
et al. (2000) are used to investigate the antigenic variation or r value in order to determine the serological
relationship between reference virus vaccine strains and field isolate viruses.

Linchongsubongkoch et al. (2008) reported that the r value of type O viruses that had caused
outbreaks during 1997-2007 and 2008-2009 (data not published) as well as the outbreaks in 2010-2012
(Linchongsubongkoch et al., 2012) were serologically related to O189/87 vaccine strain while type A
viruses had antigenic diverse more than type O viruses. Type A viruses in 1997-1998 were closely related
to A Sakolnakorn/97 vaccine strain (Linchongsubongkoch et al, 2000), whereas type A viruses during
2001-2007 and during 2008-2009 were closely related to A118/87 vaccine strain. Re-emerging of
A Sakolnakorn/97 related viruses were found during 2010-2011. In late 2011 to 2012, the viruses were
demonstrated an antigenic change from the current vaccine strains either A Sakolnakorn/97 or A118/87.
These viruses were highly matched with A22/Iraq/64 reference vaccine strain from World Reference
Laboratory (WRL) (data not published).

To trace the origin of the virus from the outbreak in Lopburi province in 2012, the virus was
submitted to WRL, Pirbright, United Kingdom (UK) for genetic characterization by nucleotide
sequencing. The phylogenetic tree analysis showed the sequence lineage defined as Asia topotype similar
to A Sakolnakorn/97 and A118/87 vaccine strains (WRL report and data not published). Even though the
genetic analysis of the recent type A virus showed similarity among previous type A viruses in Thailand,

the r value was much closer to A22/Iraq/64 than A Sakolnakorn/97 or A118/87. Hence, the current vaccine
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produced from both A Sakolnakorn/97 and A118/87 may insufficiently protect animals from new type A
2012 infection. Therefore, it is required to select a field virus as a vaccine seed for further industrial
vaccine production.

The objective of this study is to determine r value of field viruses from outbreaks in 2012, adapt
vaccine seed virus, propagate the virus in suspension cell, produce the vaccine and evaluate the potency in

cattle.

Materials and Methods

FMD viruses

Field viruses

Field isolate viruses in 2012, obtained from the Regional Reference Laboratory for FMD in
Southeast Asia (RRL), were isolated by inoculating primary lamb kidney cells for 2-3 passages and
further 4-5 passages in baby hamster kidney cell 21 clone 13 (BHK, C,,). The cell culture supernatant was
confirmed for the virus serotype by an ELISA technique as described by Roeder and Le Blanc Smith
(1987). The reference vaccine and field isolate viruses were titrated by indirect sandwich ELISA method
(Kitching et al.,1988) to select the working dilution that will be used to perform r vaule by liquid phase
blocking ELISA as the method described by Linchongsubongkoch et al. (2012).

Reference viruses for r value determination.

A118/87 and A Sakolnakorn/97 were obtained from the Bureau of Veterinary Biologics; A132/87
and A22 ITraq/64 were obtained from RRL.

Virus for vaccine production

A Lopburi/2012 was selected as a candidate vaccine strain for further adaptation in BHK,,C ,
monolayer and suspension.

Virus for potency test

A Lopburi/2012 virus was prepared by inoculating the cattle for increasing the virulence. The

infectivity was 10° TCID,/ml by titration in primary lamb kidney cell.
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Cell cultures

Primary lamb kidney cell was obtained from the lamb with body weight about 20 kg and was used
for field viruses propagation and titration. Both BHK, C,, monolayer and suspension from foot and mouth
disease vaccine production unit were used for virus adaptation.
Serological relationship of field and reference vaccine strains

Nine field isolate type A viruses from 2012 were used for r value investigation and were
compared with various reference vaccine strains; A118/87, A sakolnakorn/97, A132/87 and A22/Iraq/64,
respectively, as method described by Linchongsubongkoch et al. (2012). The criteria for r value

interpretation were described by Samuel et al. (1990) as follows:

r 0-0.139 highly significant serological variation from the reference strain;

r 0.20-0.39 significant difference from the reference strain, but protection may

be satisfactory if using a sufficiently potent vaccine.;

r = 0.40-1.0  not significantly different from vaccine strain.
Adaptation and propagation of seed virus vaccine strain

A field isolate virus (A Lopburi/2012), from the outbreak in Lopburi province in February 2012,
was selected as a new candidate vaccine strain by initial propagation in primary lamb kidney cell . Briefly,
virus in the field tissue sample was extracted and inoculated in primary lamb kidney cell. The culture was
incubated for 24 hours until cytopathic effect (CPE) was observed. Then the cell was broken by freeze-
thawed technique, centrifuged and transferred the supernatant into a new passage. If the CPE was not
observed in 24 hours, the culture was incubated for further 24 hours and subjected to freeze — thawing,
centrifugation and transferring supernatant to the next passage. After 2 passages of inoculating in primary
lamb kidney cell, the virus was propagated in BHK, C,, monolayer cell grown in T — flask (25 cm’) for
5 passages and subsequently in roller bottle (490 sz) for 3 passages. In each passage, at least 80% of CPE
was observed in 24 — 48 hours in BHK, C , monolayer cell culture before transferring 1 — 5 ml culture
medium into the new cell culture of the next passage. Afterwards, the virus was adapted in BHK,,C,,
suspension cell (100 ml) for 24 hours when CPE was observed and the virus was further increased
infectivity in BHK, C,, suspension cell in a 2-litre bioreactor for 2 passages and 300-litre bioreactor for 1
passage with 24 hours incubation per passage.

The adapted virus was propagated in 2000-litre bioreactor as method described by the vaccine

production unit of the Bureau of Veterinary Biologics (data not published) and World Organization of
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Animal Health, OIE (2012). Briefly, a healthy BHK, C,, suspension cell culture (5 x 10° cells/ml) was
cultivated in a growth medium with 5% calf bovine serum at 37 °C and stirred at 150 rpm for 2 days until
the cell density reached 2 x 10° cells/ml. The growth medium was then discarded and replaced by
maintenance medium without bovine serum before adding the 30-litre of adapted seed virus. The CPE
was observed within 18-24 hours. Culture sample was collected for determination of the virus amount
(146S antigen) and infectivity (TCID,)). The viral suspension was clarified with continuous
centrifugationl, partially purified with crossflow filtration’ and concentrated with polyethylene oxide. The
purification was 100 folds reduction from 2,000 liters. Finally, the virus was inactivated by the addition of
Binary Ethyleneimine (BEI) and held for 17 hours at 4°C before storing at -196 °C as antigen to be used
for vaccine formulation.
Vaccine formulation

The monovalent vaccine was formulated by mixing the antigen with aluminium hydroxide gel
and other excipients. Final antigen concentration in 1 dose is 4 micrograms.
Quality control

In-process quality control

The virus measurement was carried out for determining TCID50 by the virus titration in primary
lamb kidney cell and 146S content by sucrose gradient ultracentrifugation and measuring UV absorbance
at 459 nanometer. Virus titration was calculated as method described by Reed and Muench (1938). The
inactivated antigen was tested for complete inactivation by culturing in primary lamb kidney cell for
3 passages.

Vaccine quality control

The vaccine was tested for sterility, safety and potency as complied with the standard method
(OIE, 2012). Briefly, the sterility was done by inoculating the vaccine into fluid thioglycollate, tryptic soy
and sabouraud media, no bacterial and fungal contamination should be found. Safety test, 2 cattles were
vaccinated with double doses of the vaccine and observed for 10 days. The potency was performed by
vaccination 3 groups of 5 cattles each. Cattles in each group were vaccinated with 1, 1/4 and 1/16 dose of

vaccine, respectively. After vaccination for 21 days, blood were collected and all cattles were challenged

1
Robatel, France

2
Carbosep, France
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with homologous virus via intra-dermolingual route. The cattles were observed for lesions for 8 days.
Unprotected cattle show lesions at sites other than the tongue while control cattle must develop lesions on
at least three feet. The fifty percent protective dose (PD, ) method was calculated as described by Karber

(1931), the vaccine should contain at least 3PD,/dose.
Results

Serological relationship of field and reference vaccine strains

All of type A viruses in 2012 from Lopburi, Ratchaburi, Kanchanburi, Mukdaharn provinces
showed a good matching with only A22/Iraq/64 and no antigenic binding reaction to other reference
viruses, A118/87, A Sakolnakorn/97 and A132/87 (table 1). As a result, sample 3/2012 from Lopburi
province, the first sample found good matching with A22/Iraq/64, was selected as a representative of field
viruses for further seed virus vaccine adaptation.
Adaptation and propagation of seed vaccine virus for production

The adaptation and propagation of A Lopburi/2012 virus in BHK,,C,, monolayer cell, the last
passage, resulted the high virus titer of 1O7TCID50/ml and 146S antigen of 1.5 pg/ml. The virus was then
further adapted into suspension cell for 5 passages in order to increase virus titer and capacity.
Quality control

In- process quality control

The viral suspension at the last passage in 2,000-litre bioreactor of which the virus titer of 10’
TCID,, /ml and 146S antigen of 2.1 pg/ml was used for further purification process ( figurel). Virus was
completely inactivated and the final amount of antigen was 138 pg/ml in 20,000 ml. as stock antigen.

Vaccine quality control

Formulated monovalent vaccine A Lopburi/2012 had no any contamination and was safe when
tested in cattle. The vaccine had high potency at 18.20 PD, /dose. The mean of prechallenge VN titer was

2.244 (log) (ranged from 1.86 - 2.58 log) or 1:175 in animals received 1 dose vaccination.
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Table 1. Result of r value of FMDYV type A field isolate viruses in 2012 comparing to four reference virus

vaccine strains as homologous system, A118/87, A Sakolnakorn/97, A132/87 and A 22/Iraq/64

Sample no. Province r value by LP ELISA
A118/87 A/Sakolnakorn/97  A/132/87 A22/Iraq/64

3/2012 Lopburi 0.11 no binding reaction by titration 1.30
4/2012 Lopburi 0.15 PP TURUTPUPRRR ? 1.39
6/2012 Ratchaburi 0.075 «“ .. ? 1.19
11-1/2012 Kanchanaburi no binding reaction by titration 2.43
12-1/2012 Kanchanburi e ” 1.99
14-2/2012 Ratchaburi T ” 1.99
15/2012 Mukdaharn TP ”? 2.65
16-1/2012 Ratchaburi TP ”? 0.66
17-1/2012 Kanchanaburi TP ”? 0.88

Table 2. Antibody titer obtained in experimental cattles at 21 days post vaccination with FMD vaccine
strain A Lopburi /2012 by virus neutralization (VN) test, and potency test by a challenge with

10° TCID, /ml intra-dermolingual inoculation (OIE Terrestrial Manual, 2012)

Cattle no. Antibody titer =~ Mean VN titer ~ No. of animal

(Log) at (log) protected/total

dilution 1:1 at dilution 1:1
118 1.86
119 2.58

120 222 2.244 (1:175)* 5/5

121 222
122 2.34

Remark: *mean of antibody titer by VNT indicating the protective level at least 1:175, this result was corresponding to the

OIE standard in term of cut-off for immunological protection by vaccination should be > 1:64
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Virus titration and 1465 quantification of A/Lopburi/2012,
viral sample was collected from passage 7-15
9 5
g - 4.5
7 // -b@_ 4
L35 =
— 6 E
E L3 ~
5 ° a e 2
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T s N S N 3
Y v F 1.5
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Passage no.
el 1465 (ug/ml)

Remark * viral passage no. 15 was used in formulating as a new vaccine in large scale in bioreactor tank,

virus titer = 10’ TCID,/ml, 1468 antigen= 2.1 pg/ml

Figure 1. The adaptation of A Lopburi/2012 and continuing viral propagation into suspension
cell culture, viral sample was taken during each passage for virus titration and 146S

antigen measurement before further vaccine formulation step.

Discussion and conclusion

The majority of type A field isolate viruses from the outbreaks in the year 2011 were matched
with A Sakolnakorn/97 rather than A118/87 and A132/87 by double sandwich ELISA typing (Boonsuya
Seeyo et al., 2012). In contrast to the year 2012, field isolate viruses were matched with A22/Iraq/64 rather
than A Sakolnakorn/97, A118/87 and A132/87 (Table 1). From our results, we observed that most of field
viruses gave the r values of greater than 1. This may be caused by an intrinsic factor of antibody and virus.
Similar result was also observed from type A SUD/2/84, A IRN/2/97 and A TUR/20/2006 viruses
(Sebhatu et al., 2012). The origin of the virus from the first outbreak in Lopburi province was investigated
by genetic characterization. The phylogenetic tree showed that A Lopburi/2012 was clustered in Asia
topotype including A118/87 and A Sakolnakorn/97 (WRL unpublished data). This result implied
continuous mutation of the virus in infected host and being endemic in Thailand. Since the FMDYV is an
RNA virus, the quasispecies population occurs during serial passages in an animal to maintain the survival

of virus population (Morelli et al., 2013). Finally, the virus would not bind or react with antibodies raised
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from A118/87 and A Sakolnakorn/97. Therefore, the vaccine produced from A 118/87 and
A Sakolnakorn/97 may not sufficiently protect and immediate actions was required especially the
production of new strain virus vaccine and implementing control measures in the field.

The virus adaptation was successfully done with BHK, C,, monolayer and suspension cell
cultures and overall process took about 2 months. It is satisfactory that the A Lopburi/2012 virus could be
adapted quite fast to produce an emergency vaccine for the disease control. However, the adaptation of
other virus strains may take different time which may be due to their infective ability, host range and the
susceptibility of cell culture. The ongoing study should emphasize on the adaptation of other strains of
virus. In this study, we found that after purification and concentration the virus antigen cultured from
2,000 —litre bioreactor, the virus lost approximately 38%. The technical handling of instruments and also
the characteristic of virus itself such as heat resistance may be the reasons of the antigen loss. Though, the
vaccine produced from A Lopburi/2012 gave good protection with homologous virus challenge, the cross
protection test against other type A viruses should be performed. By principle, a criteria for seed selection
of new vaccine strain was described by Rweyemamu (1978): (a) be right serological specificity, (b) grow
rapidly and regularly in cell culture, (c) give rise to high virus yield, (d) give high content of immunogen
and provoke protective immunity in vaccinated animals, (¢) the antigen must be stable for at least over one
year in refrigerating temperature. The A Lopburi/2012 seed virus vaccine was considered suitable for
vaccine production because of the rapid propagation in primary lamb kidney cell and high infectivity in
suspension cell cultures. Therefore the authors would suggest that the vaccine should be tested for keeping
quality over a year and the seromonitoring of vaccinated animals should be conducted in order to assess
the efficacy of the field vaccination.

The FMD virus is still endemic in South East Asia countries which poses a high risk of
transmission in livestock population. The intensive actions are required such as investigation of infected
animal, identification of serotype and genotype of field isolate viruses, elimination of virus at the source of
infection, vaccination with high potent virus vaccine and prevention of transmission. These actions needed
the cooperation of field veterinarian, diagnostic laboratory, vaccine producer and farmer in order to

eliminate FMDYV from SEA countries.
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Antibody titers in dairy cows after regular vaccination with foot and mouth disease

vaccine, twice and three times a year under field condition

Sukit Prathumchai'  Amornrut Sawatsing1 Kingkarn boonsuya seeyo2

Abstract

Antibody titers after vaccination with trivalent inactivated foot and mouth disease (FMD)
vaccine, produced by the Bureau of Veterinary Biologics, were studied in Holstein Friesian crossbreed
lactating cows of all ages in the farms, in Saraburi and Kanchanaburi provinces, where re-vaccination at
regular intervals were practiced and FMD outbreak had never been found. In each province, sixty cows
were equally divided into two groups, one received twice vaccination a year at 6-month interval and the
other received three-time vaccination a year at 4-month interval. Serum antibody titers to FMD virus type
O, A and Asia 1 were determined by virus neutralization test before and every month after vaccination for
12 months. All cows in both groups were found to have antibody titers against FMD type O, A and Asia 1
throughout the study. The results indicated that vaccination cows with trivalent aluminum hydroxide gel
and saponin adjuvant FMD vaccine either twice or three times a year induced no different antibody titer

levels.

Key words: foot and mouth disease vaccine, antibody titer, dairy cattle

' Bureau of Veterinary Biologics, Pakchong, Nakhon Ratchasima 30130
: Regional Reference Laboratory for Foot and Mouth Disease in South East Asia, Pakchong, Nakhon

Ratchasima 30130
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Antibody titer against foot and mouth disease vaccine of beef cattle in

Mukdahan and Sakon Nakhon provinces

Amornrat Sawatsingl Sukit Prathumchai' Kingkarn boonsuya seeyo2

Abstract

Antibody titer levels against foot and mouth disease were studied in beef cattle in Mukdahan and
Sakon Nakhon provinces. In each province, thirty village cattle about one year of age were vaccinated and
boosted 14 days apart with inactivated foot and mouth disease vaccine, trivalent (type A, O and Asial).
During the experiment, all cattle were raised in usual condition. Serum antibody titers were determined by
virus neutralization test before vaccination and monthly until 6 months after vaccination. The result
indicated that all vaccinated cattle in both provinces showed high titers of protective level throughout

6-month observation period. This result confirmed vaccine efficacy in the field condition.
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