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Abstract. This experiment aimed to reveal the effect of serum G-antigen of M. domestica insect larvae (LAS) as
promoter antigen serum immunoglobulin production in organically managed goat livestock. This study used 12
local goats which were divided into two groups: as a control group and treated group receiving treatment. Insect
rearing was conducted to obtain the larvae, the antigen-G was then extracted from the larvae to be used as promoter
antigen to enhance the serum antibody production which was subcutaneously immunized in experimental goats and
incubated for a period of 14 days. Blood collection of 2.5 ml was taken through the jugular vein and then carried out
a quantification of serum protein level indicating the antibody proportion of goats. The data of the LSA extract
proportion level were statistically analyzed with t-test, and the quality classification level of serum immunoglobulin
of animal groups were statistically analysed. The results :mwed that the serum of animals treated with LSA of M.
domestica resulted in a higher level of immunoglobulin (P <0.01) compared to the control. We conclude that the
treatment of larva antigen serum (LAS) of M. domestica increases the proportion of immunoglobulin serum of goats.
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Abstrak. Percobaan ini bertujuan untuk mengungkapkan efek dari serum G-antigen larva M. Domestica (LAS) sebagai
promotor ﬁjuksi imunoglobulin ternak kambing yang dikelola secara organik. Studi ini menggunakan 12 kambing
lokal yang dibagi menjadi dua kelompok: sebagai kelompok kontrol dan kelompok perlakuan yang menerima LAS.
Rearing serangga dilakukan untuk mendapatkan larva sebagai sumber antigen-G. Antigen-G diekstraksi dari larva
sebagai antigen promotor dalam meningkatkan produksi imunoglobulin serum pada kambing eksperimen. Setelah
diimunisasi dan diinkubasi pada kambing percobaan selama 14 hari, sampel darah sebanyak 2,5 ml diambil
menggunakan jarum suntik yang melalui vena jugular. Sesudah itu dilakukan kuantifikasi protein lg yang
mengindikasi level antibodi. Data tingkat proporsi ekstrak LAS dianalisis secara statistik dengan T-Test untuk
mendapatkan proporsi tingkat kualitas serum immunoglobulin dari kelompok hewan yang menerima perlakuan dan
dibandingkan kelompok kontrol. Hasil penelitian menunjukkan l:mua serum hewan yang menerima perlakuan LAS
M. domestica menghasilkan tingkat proporsi antibodi yang lebih tinggi secara sangat signifikan (P < 0,01)
dibandingkan dengan kontrol. Kami menyimpulkan bahwa zat antigen-G (LSA) dapat mendukung upaya untuk
meningkatkan produksi ternak kambing organik dengan meningkatkan tingkat antibodi total yang bersirkulasi dalam
darah.

Kata kunci: serangga, Musco domestica, antigen, antibodi, kambing

Introduction

The role of insect as an antigen source for
livestock immunity system toward from threat of
various types of germs (Rumokoy et al. 2017) has
begun attracting scientists to study its potential
to be an alternative solution for immune
response effect (Cherniack, 2010; Breijo et al.
2016; Rumokoy et al. 2018). These substances
could be applied to goats (Toar et al. 2017). The
development of local goat farms in Indonesia
which handled under traditional manner are

closely related to the development of organic
livestock without using any drugs or industrial or
synthetic chemicals in this kind of livestock
activities. Organic livestock products still need to
be improved because it has become an option
for consumers. Organic farming has begun to
experience a development in various countries,
including in Indonesia. The number of livestock
is small with relatively higher production costs
compared to regular animal husbandry. The time
needed to produce is generally longer than with
a normal farm. This condition causes the price of
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organic food products to be relatively more
expensive than the price of non-organic food
products. Brown and Sperow, (2005) reported
the cost of consuming organic diet. The interest
to purchase organic food could be related to the
life-style and perception of the consumer
2015) and it is
considered to be safe and healthy for consumers
2016;

(Denver and Christensen,

(Ueasangkomsate and Santiteerakul,
Huber et al., 2011).

The consumers are aware of the importance
of organic foods which are safe for health and
eco-friendly. This point of view is in line with the
scientific review as reported by Huber et al.
(2011). In contrast, the major obstacle faced by
this traditional type of livestock is the threat of
parasite and microbial pathogenic infection
(Rumokoy and Toar, 2014). This condition is a
challenge in cultivating local goat farms and
leads many farmers to become less passionate
to continue their livestock anymore for the
reason of inefficient and insufficient benefits.
Such farms have to be supported to meet food
market distribution sufficiently in the rather for
local and national market scale.

@
Materials and Methods

The experiment was conducted at Center of
Training (SAL) Lotta
Minahasa, North Sulawesi Indonesia. Twelve

Agricultural Pineleng,

ung goats were used in this experiment and
were divided in two groups: Al was a control
group received 0 pl of LAS and A2 was the
treatment group treated with 10 puL LAS of M.
domestica as antigen promoter to enhance
serum antibody production. To assure the water
consumption of goats, a water reservoir was
placed in their pen. The antigens-G were
extracted from insect larva of M. domestica 6 to
8 day old. The insect rearing was realized by
adapting to previous methods (Keiding and
Arevad, 1964). The antigens were injected
subcutaneously to the animals and after 14 days
of incubation blood samples were collected in a
vacuum tube added with EDTA as anticoagulant.

Blood samples collection (2.5 ml) were taken
through a jugular vein, after that samples were
centrifuged to obtained blood serum, and then a
semi-quantitative analysis was done by using a
hand refractometer to detect the %brix value as
proportion of serum protein level of goats
indicating the level total of antibody serum
(TAS).

The data of the LSA extract response on
protein immunoglobulin proportion level were
statistically analyzed with t-test, and the quality
classification level of serum immunoglobulin
quality of animal groups were statistically
analyzed according to Mann-Whitney (Zar,
1996). Whereas local goat population data was
oriented to goat farms in the regions of North
Sulawesi Province by using secondary data,
among others, originating from Central Statistics
Agency (BPS-Sulut, 2020) as well as other
related scientific

supporting data from

references.

Results and Discussion

During the observation, all of the animals in
the experiment site have been showing a good
health condition. The immune responses in
goats using insect antigen on immunoglobulin
level after four-teen days of immunization with
larva antigen serum (LAS) are illustrated in figure
1 and figure 2. The LAS effect on immunoglobulin
level was discovered by a %brix value of goats. It
was observed that an average proportion of
immunoglobulin level of group Al animals as
control group was 8.53 %Brix. This value was
lower than in animals of the treatment group
which was 9.42 %Brix. The statistical analysis
result obtained showed that the %Brix value
between group Al and group A2 was very
significantly different (P<0.01).

The figure 1 above illustrated that a
treatment with 10ul of LAS to animals in group
A2 was able to increase the %Brix value
compared to the value in the control group (A1).
These results are in line with scientific research
conducted using thoraxial serum extracted from
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the thoracic insect of Apis mellifera as reported
by Toar et al. (2018). This study confirms that
antigens of LAS are useful for increasing the
production of goat livestock antibodies. On the
other side Chen et al. (2015) used peptide
fraction from the larva of Musca domestica as an
immunomodulatory. Similarly, Ai et al (2013)
recorded a high immune-response in mice after
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using a protein-enriched fraction isolated from

larvae of M. domestica.

A quality level of immunoglobulin serum level
in this study represented in Figure 2. The
category A in the figure 2 indicated that the
immunoglobulin (Ig) levels achieved more than
10gr/L (>8.5 %Brix) while as category B signified
an lg concentration under 10gr/L (<8.5 %Brix).

P<0.01
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Figure 1. Effect of LAS on Serum %Brix Value
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Figure 2. Quality Level of Immunoglobulin Serum of Experiment Animals

The result showed that only 33% of animals
in control group reached in category A level
while in 67% of the animals in this group were
included as category B. In contrast to the animals
in treatment group (treated with 10p of LAS):

83.3% had a good concentration of Ig in their
blood serum, but only 16.7% had an Ig level
under 10gr/L. The attention to animal immunity
system of an organic livestock by using insect
antigens is important to do for improving the
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animal production (Rumokoy and Toar, 2014).
These results correlate with a study of Ariantini
et al. (2019) which showed that an immunization
with M. domestica larvae antigens slightly
increased sheep antibodies. These achievements
show that flies are potentially to support animal
husbandry improvement (Toar et al. 2019; Ameri
2008). These
discoveries of the current research conducted so

et al results become new
far using insect antigens that despite the
negative side of these insects as vectors of
pathogenic agents, it had a positive side as an
(2017).

Utilization of salivary fly protein has been

immuno-enhancer Rumokoy et al.
studied in overcoming several pathological
problems in experimental m al individuals.
The progress of such studies is in line with the
|. (2018) indicated that

proteins obtained from the substances of horn

report of Breijo

fly saliva (Haematobia irritans) were able to
inhibit the inflammatory in an experiment using
mice. The protein which is contained in the body
of the Haematobia irritans insect functions as a

molecule capable in controlling the insect
|nfestat||n livestock as traced by Breijo et al.
(2017). On the other hand, insects have the
potential to fly as transmitters of pathogenic
agents (Baldacchino et al. 2013). The general use
of insects in organic farming receives positive
response from the farmers (Chia et al. (2019),
and it becomes an option of using insects in the
business under a green technology (Hinson et al.
2019).

Utilization of insects for organic livestock
production is very suitable to be applied to farms
that use local natural ingredients for their
animals. Smallholder farms carried out in various
regions in North Sulawesi Province are almost
entirely dominated by farms that are managed
organically, especially on local goat farms which
rely on local natural resources around the farms.

The population of local goats in this area
recorded in 2018 was 111,603 heads. Goat
population in North Sulawesi Province is almost
entirely traditionally bred and spread in all
regencies and cities in the province.
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Figure 3. Population of goat in the regions of North Sulawesi Indonesia in the year of 2018

The immunity response shown in this study
could direct antigen-G larvae to become a
friendly vaccine candidate for organic livestock
the health
management. This achievement is expected to

improvement, especially for

synergize with the local goat breeding business

in the smallholder areas such as those scattered
in North Sulawesi Province including in other
areas that apply green technology.

The attention for efforts to increase organic
food products originating from goats will have an
impact on improvement of goats’ production
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that are carried out by smallholders both in
terms of quantity and quality. This improvement
of organic farming correlates with an increase of
level who buy
organic food products so that the prospect of the
organic products market will be more promising,

consumers’ socio-economic

and in turn it will have an impact on improving
the socio-economics of the stakeholders
themselves.

Conclusion

The treatment of larva antigen serum (LAS) of
M. domestica increases the proportion of
immunoglobulin serum of goats. The results of
this initial research need to be continued in
relation with the antibody characterization such
as the structure and molecular weight of
immunoglobulinsin a response to larval antigen-
G applied to livestock and at the same time to
explore the role ofaotein fraction as natural
substance obtained from M. domestica larvae on
the mechanism of livestock immunity.
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