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Abstract

Newcastle Disease is a contagious disease caused by Avian Paramyxovirus and infects different
types of poultries including broiler. Vaccination as a preventive effort against the ND virus could
employ both attenuated and inactivated vaccines. This study aims to identify the effect of
administering live-attenuated LaSota and Bl ND vaccines against broiler antibody titers. This
experiment employed 54 DOCs and was divided into 3 groups of treatments. Vaccination was
performed at the age of 3 days old through eye drop administration. Blood specimens were
taken from vena brachialis at the age of 7, 14, 21 days old. Hemagglutination Inhibition (HI)
assay was analyzed using One-Way Analysis of Variance (ANOVA) followed by Least Significant
Different (LSD) test if the probability is significant (P<0.05). The data of Inmune Percentage is
presented using descriptive quantitative analysis. The research results demonstrated that live-
attenuated LaSota ND vaccination at the age of 3 days could sustain and induce immunity until
the age of 21 days while B ND vaccination at the age of 3 days could only sustain immune
protection until the age of 14 days. Live-attenuated LaSota and Bl ND vaccines did not have
any significant effect on the broiler antibody titers.
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Introduction

Newecastle disease (ND) is a systemic disease infecting poultry with a high level of mortality.
Newcastle disease is categorized as 4 dominant infectious diseases besides highly pathogenic
avian influenza (HPAl), infectious bronchitis (IB), and low pathogenic avian influenza (LPAI)
that causes a huge loss in poultry farming. The disease was caused by Avian Paramyxovirus that
belongs to the family of Paramyxoviridae (Tabbu, 2000). Newcastle Disease is spread accross
the Asian, African, American, Australian, and European Continent. Indonesia is one of the
Newcastle disease (ND) endemic countries in the world and the cases of ND outbreaks were
reported in almost all Indonesian regions. ND outbreak was reported in South Sulawesi from
2012 in January to 2014 in May (OIE, 2014).
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Therefore, vaccination as a preventive effort to induce immunity in poultry against viral
infection is necessary. ND vaccination could employ two types of vaccines. These include live
attenuated (live) and inactivated (killed) vaccines. The live-attenuated vaccines could induce
immunity more rapidly after the vaccination compared to the inactivated vaccines (Tabbu,
2000). The quality control on ND vaccines had been performed by the Quality Control and
Veterinary Drug Administration Center (BBPMSOH) from 2009 to 2013. The centre also found
that there were 96 ND single-shot vaccines, 118 ND attenuated-life vaccines, and 131 ND
inactivated vaccines publicly available in Indonesia. Life-attenuated vaccine, as the most
frequently used vaccine, during this period, included LaSota, B1, and Clone types (Hidayanto
et al., 2015).

Vaccination may also fail due to a number of factors such as low quality, inappropriate
distribution mechanism, improper administration, and environmental circumstances.
Vaccination failure from different countries was also reported in Pakistan (Ahmad et a/., 2007);
Nigeria (Olugasa et al., 2012); and other endemic countries. Such phenomena encourage more
research on the vaccine effectiveness in stimulating antibodies. Banu (2009) confirmed that a
high number of research was conducted because the vaccine manufacturers rarely performed
periodical quality control on the distributed vaccines to the public.

From such facts, the authors consider the importance of identifying the effect of the live-
attenuated ND vaccine derived from frequently used strains by the public on the broiler
antibody titer. As a limit for the scope of the study, the authors employed live-attenuated
vaccines with 2 different and most publicly available strains of LaSota and B1.

Materials and Methods

This study uses an experimental design aiming to conclude the effect from different
treatments on a range of variables while comparing it to the control variables and analyzing
the results. The measurement for antibody titers was performed in Maros Veterinary
Medicine Center. The research was conducted for one month from November to December
2016 with 54 One-Day Old Chicks. Vaccination was performed at the age of 3 days old
through eye drop administration. Blood specimens were collected using a 1 ml syringe at
the age of 7 days and a 3ml syringe at the age of 21 days. Antibody titer measurement was
performed using chicken sera. The samples were divided into 3 different treatment groups:
TO (without vaccine administration), T1 (LaSota vaccine administration), P3 (B1 vaccine
administration). The blood specimens taken from vena brachialis were left for 24 hours and
the sera were removed from the blood clots. The collected blood serums proceeded
Hemagglutination (HA) test to determine the 4 HAU. The measurement of antibody titer
was performed by means of Microtiter Hemagglutination-Inhibition Test adopting OIE
2008 modified procedures by the Laboratory of Virology, Maros Veterinary Center.

Results and Discussion

a. Antibody titer

Means of antibody titers were measured using Geometric Mean Titre (GMT) The data results
from the Hemagglutination Inhibition test were analyzed using One-way Analysis of Variance

(ANOVA) and followed by Least Significant Difference test if the significance value equal to P
< 0,05.
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Table 1. Means of Antibody titers against Newcastle Disease on different treatments (TO, T1,

T2)
Test Results
Titer means (log 2+ SE) Accumulated Value
Treatments
7 Days 14 Days 21 Days 7 Days 14 Days 21 Days
T0 6,71+0,09 5,09+0,09 3,16+0,06 104.88 34.22 9.00
T1 7,15+0,08 5,80+0,07 4,30+0,06 142.22 56.00 19.77
T2 70,06 5,67+0,07 3,97+0,05 128 51.22 15.77
Description :

- Means of antibody titers are converted into Geometric Mean titer (GMT) and expressed in log2
+ standard error

Based on the assessment standard of Geometry Mean Titre (GMT) in the Hemagglutination
Inhibition test, the accumulated titer of = 16 or = HI log 24 is defined as protective against ND
while the accumulated titer of < 16 or < HI log 2 4 is defined as nonprotective against ND
(OIE, 2012). Table 1. illustrated the means of antibody titers from the three groups at the age
of 7, 14, and 21 days as poultry immune status.
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Figure 1. Line chart of antibody titer means in each treatment group

As can be seen from Figure 1, the line chart of antibody titer means from TO, T1, and T2 groups
indicate a decrease over 3 times of sample observation. The antibody titer means from the TO
group (without treatment) showed lower antibody titers compared to the other treatment
groups administered with LaSota vaccines (T1) and B1 vaccines (T2) while the treatment groups
administered with LaSota vaccines (T1) showed higher antibody titers than those administered
with the B1 vaccine (T2). Such results indicated the presence of immune response within 3 days
of post-LaSota (T1) and B1 (T2) vaccination. The initial immune response after the
administration of the ND live-attenuated vaccine was cell-mediated immunity (CMI) observed
after 2-3 days of post-vaccination (Tabbu, 2000). Similar findings was also found by Al-Shahery
et al., (2008) stating that the cell-mediated immune response caused by ND virus can be
detected within 2-3 days after the vaccination. Reynold and Maraga (2000) reported that CMI
response may be much faster to emerge in poultry administered with live-attenuated ND
vaccine.

At the age of 14 days, lower antibody titer means are observed from the TO, T1, and T2
treatment group compared to the antibody titer means at the age of 7 days. Antibody titers
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may be defined as protective in a titer of = 16 or = HI log 24 (OIE, 2012). The results of the
GMT conversion indicated a decreasing maternal antibody from the TO treatment group at the
age of 14 days although the mean was still considered as protective (34,22>16). The declining
antibody titer in the TO group correlates with the decline in maternal antibodies. A study
performed by Jalil et al., (2009) employing broilers as the samples found that maternal
antibodies in DOC wiill be reduced in half every 7 days. Rahman et a/., (2002) further stated
that such decline may occur in 5 days until all of the antibodies are diminished. The declining
antibody titer means observed in T1 and T2 groups were stimulated by the neutralization by
maternal antibody and therefore, the response of the administered vaccine was less effective.
Antigen neutralization from live-attenuated vaccination occurred because of the high
concentration of maternal antibodies during the vaccination at the age of 3 days. Annisaa
(2013) confirmed that in addition to neutralization, the decreasing antibody titers observed
from the vaccinated sample groups are strongly related to the declining maternal antibody in
the chickens.

Antibody titers observation at the age of 21 days illustrates a decline from the all (TO, T1, and
T2) groups. The decline in the antibody titer from the TO group indicated declining maternal
antibody and the chickens' lowered protection against ND virus (GMT = 9.00 < 16). Declining
maternal antibodies more frequently occurred as the chickens grow older until they reached an
unprotected state against infection (Tuscany, 2016). The difference in antibody titers between
groups (T1 and T2) with the unvaccinated group (TO) was caused by the decreasing maternal
antibody until it reached below the ND protective standard.

Table 2. The Results of One-Way Analysis of Variance (ANOVA)

No. Collection of Sera One-Way ANOVA test results (p)
1 7 Days 0.370
2 14 Days 0.048
3 21 Days 0.000

Note: Significant probability is (P< 0.05)

The results of one-way ANOVA (Table 2) indicate a smean ignificant difference among the three
treatment groups at the age of 14 days (0,048 < 0,05) and 21 days (0,000< 0,05) and
therefore, this is followed by LSD test. There is no significant difference observed from the
three treatment groups at the age of 7 days (0,370 > 0,05) and therefore, an LSD test is not
required.

Table 3. Least Significant Difference (LSD) Test on The Samples at The Age of 14 Days.

Treatment Groups LSD Test Results (P

T1 0.024

T0 T2 0.047
TO 0.024

T1
T2 0.772
TO 0.047

T2 T1 0.772

Note: Significance Probability is (P< 0,05)
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Based on the LSD test, a significant difference is identified in means between TO and T1 groups
(P 0,024<0,05) and between TO and T2 groups (# 0,047<0,05). On the contrary, there is
no significant difference identified in means between T1 and T2 groups (P: 0,772>0,05)

Table 4. Least Significant Difference (LSD) Test on the Samples at The Age of 21 Days

Treatment Groups LSD Test Results (P
T1 0.000
o T2 0.002
TO 0.000
i T2 0.439
T0 0.002
T2 T1 0.439

Note: Significance Probability is (P<0,05)

LSD test results on the samples at the age of 21 days indicate a significant difference in means
between the TO and T1 group (2 0,000<0,05) and between the TO and T2 group (2 0,002
<0,05). However, there is no significant difference identified in the means of antibody titers
between the T1 and T2 groups (# 0,439>0,05).

The analysis on the antibody titer indicates that the T1 (LaSota vaccine) group and T2 (Bl
vaccine) group have higher antibody titer compared to the TO treatment in 3 times antibody
titer mean calculation (at the age of 7, 14, and 21 days). The results confirmed the significant
effect of administering LaSota (T1) and B1 (T2) vaccines on the antibody titer of the chicken at
the age of 14 and 21 days. T1 (LaSota vaccine) group has higher titer antibody means compared
to the T2 (B1 vaccine) group. However, statistically, the difference is not significant at the age
of 7, 14, and 21 days. Such finding indicated that ND live-attenuated vaccine derived from
LaSota strain had no significant difference from ND live-attenuated vaccine derived from Bl
strain on chicken antibody titers. This was because LaSota and B1 strain originated from the
similar virus strain, lentogenic. According to a study performed by Tabby (2000) the
ineffectiveness of ND virus is strongly related to the virus strain, contact period, virus dosages,
and growth media.

b. Immune Percentage
The immune percentage indicates a percentage of samples with protective antibody titer in one

treatment group. The standard for optimal immune percentage is = 80% and the poor immune
percentage is < 80% (Tabbu, 2000; Suryani, 2015).
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Figure 2. Bar Chart of Immune Percentage in Treatment Groups

Calculation results of immune percentage from three treatment groups at the age of 7 days
account for 100%. This indicates each sample from all the treatment groups (TO, T1, and T2)
at the age of 7 days has protective antibody titers. Such a condition was promoted by the high
concentration of maternal antibodies at the age of 7 and the less optimal vaccine responses.
Maternal antibody in DOC transferred by the hens through the yolk. According to Silva and
Tambougi (2010), the presence of maternal antibodies induces immune protection to the young
chicks against any foreign antigen. High maternal antibodies in chicks could neutralize vaccine
antigens and reduce their effectiveness (Dimitrov, 2016).

Antibody titers from the T1 and T2 groups at the age of 14 days represent a protective immune
percentage (=80%) accounted for 100% and 94.44% respectively. High immune percentages
of T1 and T2 groups have stimulated the vaccination that was capable of sustaining antibody
titer above the ND protective standards. Meanwhile, TO group can be categorized as slightly
protective (72,22% < 80%). This indicated the declining maternal antibody in line with the
declining protection against ND in chicken. A study performed by Marttiana (2011) also found
a similar trend of declining maternal antibodies with age in the control group.

T1 and T2 groups at the age of 21 days still had a high immune percentage although T2 groups
showed a slight decrease in the immune percentage (77,77% < 80 %). On the other hand, the
immune percentage of the TO group drops too far from the protective category
(33,33%<80%). From the 3 times of observation on immune percentage, a declining immune
percentage with age was identified from all the groups (T1, T2, P3). The existing significant
difference between the vaccinated (T1 and T2) and the unvaccinated group (TO) was caused by
the dropping maternal antibody to below the standardized protective level against ND. The
dropping rate of immune percentage was affected by both challenges in the pathogens and the
poultry condition.

c. Coefficient of Variation

The coefficient of variation (CV) of the observations from the three groups indicates the group
administered with the live-attenuated vaccine (T1 and T2) has higher homogeneity compared
to the control group (TO) This indicates the positive effect of vaccination through eye drop
administration on the homogeneity of antibody titer distribution. Homogenous antibody titers
may occur in the vaccinated group (T1 and T2) due to controllable vaccine dosages through
eye drop administration. Methods of vaccination are one important factor that affects antibody
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titer homogeneity in a group. In a study performed by Aryopurtanto (2011), a treatment group
was identified as heterogeneous due to vaccination via drinking water. Homogeneity in the
antibody titers from the control group (TO) was caused by the inherited maternal antibody
reared by a similar DOC supplier company and therefore, the hens had homogenous antibody
titers.

Table 4. Coeffcient of Variation (CV)
Coefficient of Variation (CV)

Treatments
7 Days 14 Days 21 Days
T0 17.12 28.39 33.43
T1 15.26 19.13 21.51
T2 12.85 20.33 23.44

Conclusion and Recommendation

Vaccination is one preventive act against Newcastle Disease by administering biological
products containing attenuated pathogens and therefore, it could stimulate antibodies and the
immune system. Live-Attenuated Vaccines derived from LaSota strain and Bl awakened the
formation of antibody titers. Live-attenuated ND vaccine derived from LaSota and B1 strain had
no significant effect on the broiler antibody titers.

Further field surveillance on screening or detecting the mutated virus that successfully adapted
to the current habitats is necessary. In addition to that, further research on the maternal
antibody may neutralize live-attenuated vaccines administered to the young chicks.
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