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Abstract

Antibodies or immunoglobulins (Ig) are important molecules found in serum that can respond
specifically to antigens that stimulate their production. Immunoglobulin M (IgM) is the first antibody
formed in the immune response. The present study was carried out in Bali cattle to assess the antibody
response to the Haemorrhagic Septicaemia vaccine. Thirty Bali cattle were vaccinated with the
Haemorrhagic Septicaemia vaccine. Serum was collected at 0O and 7-day post-vaccination.
Immunoglobulin M titers before and after vaccination were estimated by IgM ELISA Kit and carried out
at the BBVet, Denpasar. The result showed that the response of animals before vaccination was
statistically different from the response of animals after vaccination. Regarding the changes observed in
IgM for 7 days post-vaccination, research results show that vaccine administration can induce IgM titers
concentration in serum significantly increased. In conclusion, the Bali cattle vaccinated with the HS
vaccine could increase IgM titers concentration after 7 days.
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1. Introduction
Bali cattle are the pride of Indonesia and are an indigenous cattle breed from Bali with various
advantages, such as being superior in terms of reproduction, resistant to diseases, and being
able to live in various environments (Suastiningsih et al. 2020) 4, Bali cattle play an important
role in livestock development in Indonesia (Puja et al. 2018) 1, and in Balinese society,
because Bali cattle are livestock that can be used to cultivate land and fields, as a source of
income, and as a provider of protein. Bali cattle farming business in general developed in rural
areas and managed directly by the community, both in groups and individually
Bali cattle health is an important factor in breeding, especially in cattle the first weeks of life
are closely related not only to mortality rate but also have an impact on morbidity. During The
first month of life, cattle are susceptible to the proliferation of microorganisms that frequently
cause disease. The animal disease is one of a major threat to the sustainable production of
high-producing animal (Doeschl-Wilson et al., 2021) Bl. Disease can directly affect production
and livestock productivity due to morbidity and mortality (Perry and Grace, 2009) [ however,
is also a major source of risk for livestock business development. Of the several known
infectious diseases, one of them is Septicemia Epizootica. In overcoming this disease,
vaccination has been carried out to limit the spread as well as to free cattle from this disease.
Protection of cattle from infection or due to vaccination is mediated by antibodies, in particular
neutralizing antibodies immunoglobulin G (IgG), immunoglobulin A (IgA), and
immunoglobulin M (IgM). In infected or vaccinated cows, the first antibody produced is IgM.
IgM is the first antibody isotype expressed during B-cell development and the first humoral
antibody responder and is found in all animal species. IgM-producing plasma cells are short-
lived cells. These cells have long-term memory induced by vaccination. IgM is a humoral
antibody that is very important in the first few days of infection (Jones et al., 2020) Bl IgM
molecules are found in the pentamer form and are the largest immunoglobulin and are
generally secreted by infectious cells and primary immunization.
This study aimed to determine the titer of IgM antibodies and to provide information on the
period required for vaccination to produce Ig, against the Septicaemia Epizootica vaccine in
the serum of experimentally vaccinated Bali cattle.
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2. Materials and Methods

2.1 Animal

The study was conducted at the Integrated agriculture system
cattle farm (Simantri) in Bangli Bali. A total number of 30
Bali cattle were used. The cattle were 10-12 months of age.
The animal administration 5 ml HS vaccine (Pusvetma,
Surabaya). All animals were in clinically good health. The
cattle used were humanely handled, and this research was
approved by The Animal Ethics Committee, Faculty of
Veterinary Medicine, Udayana University.

2.2 Sample collection

Blood samples were drawn directly from all animals from the
jugular vein into plain Vacutainers (Becton Dickinson,
Meylan, France). The tube containing blood is tilted so that all
the serum comes out on the surface and is left until a complete
clot is formed, and serum is collected for IgM examination.
Blood samples were collected 0 and 7 days after vaccination.

2.3 Immunoglobulin M-Test

Samples were analyzed immediately after collection by
Immunoglobulin M Elisa Kit (Bathyl Laboratories Inc.)
according to the manufacturer's protocol. The analysis of 1gG
was performed at the Balai Besar Veteriner, Denpasar.

2.4 Data analysis

The Student T-test was used to compare the level of IgM
between 0 and 7 days after vaccination. A 5% level of
significance was used (Heath,2000) [, Data analyses were
carried out using SPSS for Windows version 25.

3. Results and Discussion

The results of the examination showed that the average titers
of IgM in an animal before vaccination was 0.617 pg/ml. At 7
days after vaccination, the animal had titers of IgM an
average of 1.4192 g/ml (Table 1). The response of animals
before vaccination was statistically significantly different
from the response of animals after vaccination (p<0.05).
Regarding the changes observed in IgM for 7 days post-
vaccination, research results show that vaccine administration
can induce IgM to mean concentration in serum significant
(p<0.05) increased in 7 days

Although HS is classed as a disease that can cause major
economic loss in cattle, the nature of the immune response to
P. multocida is poorly understood. In this study, P. multocida
is enough to promote the production of IgM. The results of
this study are different from the results of El-Nagar et al.
(2020) 1, which reported that there was no increase in the
concentration of IgM post-vaccination following primary
vaccination. In this study, there is a relationship between the
induction of humoral immunity and active protection in cattle
vaccinated with the HS vaccine.

The immune system consists of molecules and cells that are
integrated and genetically responsible for the control of
stimuli both from outside the body and from inside the body,
including microorganisms. In vertebrates, the body's
resistance depends on two types of body defenses, namely,
the innate immune response and the acquired immune
response (adaptive immunity) (Zheng et al., 2020) I,

One of the important immune components in the body's
defense system against extracellular bacterial infections such
as Pasteurella multocida is an antibody. Antibody formation
begins with peptide antigen processing via MHC 1l to Th2
cells. The antigenic peptide is then bound by MHC Il and
presented to the cell surface through the process of
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endocytosis. The antigenic peptide is then responded to by
Th2 cells via a cell surface receptor molecule called TCR.
The interaction between B cells and Th2 cells triggers the
release of various cytokines such as IL-4, IL-5, and IL-13
which trigger the proliferation of B cells into plasma cells to
produce antibodies (Pal and Chakravarty, 2020) 1. The
formation of this immune system is called the humoral
immune response (Janeway et al, 2009) [,

Immunoglobulin M (IgM) is the first antibody formed by
plasma cells in the immune response against a foreign
pathogen (Sathe and Cusick, 2021) 4. Most B cells contain
IgM on their surface as an antigen receptor and are known as
B cell receptors or BCRs (B cell receptors). BCR molecules
present on the surface of B cells are usually in the form of
IgM monomers. In the primary immune response, IgM
monomer is released by plasma cells and forms a pentamer
structure. Therefore, in response to infection or immunization,
IgM is formed earlier in the primary immune response than
IgG, therefore high IgM levels are an indication of early
infection (Ouchida et al., 2012) 2, Therefore, 1g-M is the
first immunoglobulin to appear when animals are exposed to a
disease or exposed to external antigens. IgM are initially
expressed during B cell ontogeny and are the first antibodies
secreted following exposure to foreign antigens (Keyt et al.,
2020) 31,

The cattle used before being vaccinated IgM titers were very
low, indicating that there was no HS exposure before
vaccination. IgM increased after being given a vaccination.
This shows that exposure to the primary vaccination has been
able to increase the formation of IgM. This result is in line
with a study conducted by Qureshi and Saxena (2014) 4, on
cattle vaccinated with the HS vaccine antibody concentration
was revealed to increase over the initial pre-vaccination stage.
However, this antibody could not develop and sustain
adequate levels of antibody for a long duration. In this study,
repeated IgM examinations were not carried out so that in this
study the progress of IgM was not known.

4. Conclusions

Early immune response to the HS vaccine was found to
increase after 7 days. The average titers of IgM in an animal
before vaccination was 0.617 pg/ml. At 7 days after
vaccination, the animal had titers of IgM an average of 1.4192
g/ml. The response of animals before vaccination was
statistically significantly different from the response of
animals after vaccination. Regarding the changes observed in
IgM for 7 days post-vaccination, research results show that
vaccine administration can induce IgM to mean concentration
in serum significantly increased in 7 days.
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