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Abstract

This study examines the role of Brachionus sp protein on
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interleukin-6 pro-inflammatory immune
Cantang grouper infected with Viral Nervous Necrosis (VNN).

system in

The purpose of this study was to determine the protein content
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of Brachionus sp. which has the potential as an antivirus and
to find out the benefits of Brachionus sp. on the expression of
Interleukin-6 as an indicator of increased fish body defense

system against VNN. Testing of Brachionus protein by injection
at doses of 35 ul, 105 ul, and 170 ul /150 gram Cantang
grouper. The results showed that the lowest decrease was at a
dose of 105 ul/150 gram Cantang groupers. In addition,
Brachionus sp. contains 3 protein bands with molecular
weights of 122.73 kDa, 75.49 kDa, and 13.77 kDa.

INTRODUCTION

Hybrid grouper is a new leading
commodity for fish cultivators. The
advantage of hybrid groupers over other
groupers is that they grow faster than other
grouper seeds. The prima donna of hybrid
grouper is the Cantang grouper, it has the
advantage of higher growth which can reach
724% compared to the Tiger grouper which
is only 295% (Sutarmat and Yudha, 2013).
In addition, hybrid grouper is a commodity
in demand by the export market, especially
for the China and Hong Kong markets
(Sembiring et al., 2014). In Indonesia,
grouper’s market price can reach 230,000
per/kg (KKP, 2021).

This promising market price has
encouraged farmers to cultivate hybrid

grouper, although there are several
challenges in the cultivation process. The
biggest challenge in the cultivation of
Cantang grouper is the attack of diseases
caused by parasites or intracellular viruses.
One of them is the Nervous Necrosis Virus
(VNN), which causes the majority of grouper
cultivation failures. This virus is capable of
causing mass death at various life stages of
marine fish species, especially in the larval
and seed stages, and it is even capable of
causing death up to 100% (Kuo et al., 2011;
Chen et al., 2014). Groupers infected with
VNN have clinical symptoms including
irregular swimming movements resulting
from necrosis and vacuolation in the nervous
system and retina, loss of appetite, and
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changes in pigmentation (Yuwanita et al.,
2013; Liu et al., 2015).

Regulatory mechanisms of the
immune system are very important for the
successful fight against VNN infection. One
of the candidates that can be used in VNN
management is protein the zooplankton
Brachionus sp. Brachionus sp. contains
17.17% crude fat, 63.53% crude protein,
7.74% carbohydrates, 44% phospholipids,
41 g/kg EPA, 66 g/kg DHA and rich in amino
acids such as 62 g /kg dry weight glutamic
acid (Glu); 41.2 g/kg dry weight lysine
(Lys); 39.2 g/kg dry weight aspartic acid
(Asp); and 38.8 g/kg dry weight Leusine
(Leu) (Lee et al., 2009; Hamre, 2015).

The protein can act as an
immunomodulator and stimulate the
mobilization of inflammatory cells so that it
will increase the immune system response of
fish that are resistant to disease. Because,
when malnutrition occurs especially protein
deficiency, it may lead to a decreasing
immunity in phagocytosis (Baratawidjaja
and Rengganis, 2018). Park et al. (2020)
stated that Brachionus sp. has a relatively
high molecular weight of 16-56 kDa where
this protein has an important role in
immunological processes such as cell
growth, apoptosis, and differentiation and
inhibits components of inflammatory
pathways. This is in line with the research of
Yanuhar et al. (2019), Brachionus sp. is one
of the candidates for zooplankton that can
be used to control infection in fish.

The research on Brachionus sp. is
expected to increase the activity of the
immune system by decreasing the pro-
inflammatory activity of IL-6 as the first
microcidal in grouper infected with VNN.
The purpose of this study was to determine
the protein content in Brachionus sp. which
has the potential as an antiviral and to know
the benefits of Brachionus sp. on the
expression of Interleukin-6 as an indicator of
increased fish body defense system against
VNN.

DOI : 10.20473/jafh.v13i3.30835

METHODOLOGY
Ethical Approval

The study was monitored and
approved ethically by the Faculty of Fisheries
and Marine Sciences; Brawijaya University
(reference number 41,/2020).

Place and Time

This research was conducted in the
Laboratory of Pathology and Biochemistry,
Faculty of Medicine Brawijaya University, CV
SAA grouper in Banyuwangi, and Anatomy
Laboratory  of  Airlangga  University
(Banyuwangi Campus) from November
2020 to September 2021. Cantang Grouper
and Brachionus sp. was collected from
Situbondo brackish water cultivation center.

Research Materials

The materials used in this study were
Cantang Grouper (7-10 cm, *15 g), Anti-
mouse antibody IL-6, Heparin sodium,
Freshwater and Marine, Brachionus sp.,
Whole Cell Protein Brachionus sp., Protein
extract Brachionus sp. VNN positive grouper,
aquadest, seawater, 70% alcohol, Phosphate
Buffer Saline/PBS (bio-Rad), separating gel,
stacking gel, lower gel buffer, upper gel
buffer, PBS solution, T-acryl, ddH,O, Tetra
Methyl Diamine (TEMED) (bio-Rad),
ammonium persulfate, Tris
(hydroxymethyl), HCl (Merck) pH=8.8 and
6.5, detergent Sodium Dodecyl Sulphate
(SDS), and Comassie Brilliant Blue dye.

The equipment used in this study were
aeration hose, aeration stone, 5 L
Erlenmeyer, 2L jar, aerator, heater, Bunsen
lamp, centrifuge, section set, volume pipette,
mask, hand gloves, microtube, 1 ml syringe,
label paper, freezer -90 °C, hot plate,
magnetic stirrer, set of electrophoresis (SDS-
PAGE), Aquarium 70x70x40, and Filter.

Research Design

The present study used completely
randomized design (CRD) with five
treatments such as; K+ (fish +VNN), P1(fish
+ VNN + 35 ul protein Brachionus sp, P2
(fish + VNN + 105 ul protein Brachionus
sp.), P3 (fish + VNN + 170 ul protein
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Brachionus sp.), P4 (Fish+ 35 ul Protein
Brachionus sp.), P5 (Fish+ 105 ul Protein
Brachionus sp.), P6 (Fish+ 170 ul Protein
Brachionus sp.) and each treatment had
three replicates.

Work Procedure
Cantang Grouper Acclimatization

The test fish used were Cantang
grouper from the Situbondo brackish water
cultivation center. The Cantang grouper
used is 7-10 cm in size and weight 15 grams.
Newly arrived fish will be acclimatized for
12 hours until the fish show aggressive
movements. The feed given to the grouper
was Otohime EP3® pellet (48 % protein) and
trash fish. Feeding was carried out twice per
day at 07.00 and 15.00 am.

Culture of Brachionus sp.

Rotifers Brachionus sp. were cultured
at the Situbondo brackish water cultivation
center. Brachionus sp. These were cultured
on media with a salinity of 30 ppt. Where the
rotifer enrichment process is carried out
every day and given strong aeration to help
the oxygenation process. Harvesting of
Brachionus sp. was performed at the 56
hour. Brachionus sp. transferred into the
ependroph tube using a spatula spoon. Then
Brachionus sp. is wrapped in aluminum foil
and stored in the freezer at -80 °C until the
Brachionus sample is used (Srivastava et al.,
2006; Rumengan et al., 2012).

Preparation of Sample for Protein
analysis

In the experiment, the rotifer sample
was homogenized in phosphate buffer at pH
8.0 for 3 min at 4°C. Ingredient samples
were homogenized in a Teflon stick
homogenizer. After homogenization, all
samples were centrifuged at 10000 g for 40
min at 4°C. The supernatant containing the
soluble protein fraction was sampled and
stored at -80°C until further analysis. The
resulting pellet is a whole cell while the
supernatant is crude protein Brachionus sp.

DOI : 10.20473/jafh.v13i3.30835

Protein Electrophoresis with SDS-Page

Protein analysis of Brachionus sp.
using electrophoresis technique, namely SDS
Page. The first step of the electrophoresis
technique was to prepare the gel into a mold
made of glass plates separated by a PVC
spacer and made using “Glisseal” oil (Borer
Chemic AG, Zuchwill/Switzerland). After
filling the gel solution followed by coating
using distilled water.

The SDS-PAGE was carried out on a
190 x 130 mm gel in a vertical well used for
electrophoresis. The separating gel was
polymerized from a 12.5% acrylamide
solution; 0.344% bis-acrylamide; 3.5 mM
SDS (Sodium Dodecyl Sulfate); 375 mM
Tris-HC1 buffer; pH 8.8. Polymerization was
initiated by adding 0.05 ml of 40% APDS and
0.025 ml of TEMED (tetra ethylene diamine)
per 50 ml of the gel solution. The gel
containing the substrate was added with 0.1
mg fibrinogen/ml separating gel solution
and stirred for 45 minutes Dbefore
polymerization. Separating gel is made of
4.38% acrylamide; 0.12% bis-acrylamide;
3.5 mM SDS in 125 mM Tris-HC1 pH 6.8.
Polymerization was started by adding 0.025
m140% APDS and 0.01 ml TEMED per 10 ml
gel solution.

The sample was dissolved in buffer S
containing 80 mM SDS and 0.1 M DTT. The
electrode buffer consisted of 192 mM
glycine, 25 mM Tris, and 3.5 mM SDS. With
a 2 mm gel electrophoresis (at 6 °C) starting
with 30 mA, and increasing to 50 mA after
60 min, the current intensity was halved by
1 mm gel. Electrophoresis was stopped when
Bromphenol Blue was about 1 cm from the
bottom edge of the gel. The results of SDS-
PAGE electrophoresis in the form of protein
bands were determined to determine the
molecular weight by calculating the Rf
(Retardation Factor) value with the

following formula (Rantam, 2003):
Rf

the distance the protein moves from its starting point

" the distance the color moves from the starting place

Then the Rf value is entered in the
linear regression equation with the formula:
Y= a+bX
Where :
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Y = molecular weight
X = sample Rf value.

Electroelution and Protein Dialysis

Brachionus sp. proteins obtained
from SDS-PAGE were identified and selected
with the highest molecular weight. Protein
bands are separated by the electroelution
method using horizontal electrophoresis
(Biorad). Protein pieces are inserted into the
cellophane membrane and electrophoresed
at 120 V, 400 mA for 120 minutes. Then the
protein is dialyzed using PBS at pH 7.4 at 4°C
for 48 hours.

The liquid contained in the
cellophane bag is taken and inserted in a
microtube, then precipitated by incubation
in a solution of acetone (1:1 v/v) overnight
at 4 °C. The protein and acetone solution
were centrifuged at 12,000 rpm for 20
minutes at 4 °C. Proteins that formed in the
form of pellets. These pellets were then
stretched and dissolved in 100 L tri HCI 0.5
M and pH 8.6. The protein concentration of
Brachionus sp. is measured using a
NannoDrop 1000 Spectrophotometer with
an absorbance of 1 at 280 nm.

Immunohistochemistry Analysis

In this study, the
immunohistochemical analysis method
refers to Schacht and Kern (2015). The
preparation  of  immunohistochemical
analysis was carried out by preparing organ
tissues that had been exposed to
immunogenics. First, the organ was fixed
using a 10% formalin solution. The
embedding process was done using paraffin
wax. After that, the tissue was cut using a
microtome with a thickness of 4-5 um and
placed on glass slides for
immunohistochemical analysis. The slides
were paraffinized by heating in a hotplate at
60-80 °C and dipped in xylol for * 5
minutes. Then, the slides were dehydrated
by rinsing with absolute alcohol twice (5
minutes each), 90% alcohol, 80% alcohol,
and 70% alcohol for + 5 minutes. Later, the
slides were rinsed again with 20 Mol
deionized water thrice (5 minutes each).

DOI : 10.20473/jafh.v13i3.30835

Then, the slides were rinsed with distilled
water and refrigerated overnight.

The next step is immunostaining
using the Scytek Kit. The slides were rinsed
with PBS pH 7.4 20 um, 3 times for 5
minutes each, and incubated with
peroxidase blocking for image analysis for 4
minutes at room temperature. Next, the
slides were rinsed again with PBS thrice.
After that, it was incubated on a superblock
for 24 hours at 4 °C and rinsed again with
PBS thrice. The primary antibodies (IL-6)
dissolved in blotto solution with a ratio of
1:1000. After that, it was incubated with a
primary antibody which had been diluted in
a blocking super block overnight at 4 °C.

The slides were rinsed again with
PBS pH 7.4 3 times for 5 minutes each.
Subsequently, the slides were incubated with
a secondary antibody CRF Anti polyvalent
Biotylated HRP for 1 hour at room
temperature and then rinsed again with PBS
3 times. In addition, the slides were
incubated with the ultratek HRP enzyme for
40 minutes at room temperature, then the
slides were rinsed with distilled water until
the PBS was removed and the remaining PBS
was still attached. After that, the slides were
incubated using DAB chromagen for 20
minutes and washed again with PBS pH 7.4
3 times for 5 minutes each and
counterstained with homotoxylen major for
10 minutes then rinsed again with DH20 for
3 repetitions each for 5 minutes dan it is
dried by aerating. When the slide is
completely dry, the slide is covered with
Entellan. The observation was conducted
using a microscope with 400 x
magnification, observing the CPI images
using a digital camera.

Measured Observed Parameters

The main parameters in this study
were Interleukin-6 which was analyzed by
IHC and SPSS 20.0 and observed with a
digital binocular microscope, as well as
proteins from Brachionus sp. analyzed by
SDS-Page.
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Data Analysis

Data were analyzed using analysis of
Variance (ANOVA) to determine the effect of
each treatment. If the results of the ANOVA
test were significantly different, the Duncan
Test (DMRT) was performed to determine
the differences among treatments.

400 o
Remapl

Figure 3.
Note:

The results of the above analysis show
protein bands. These protein bands show the
clearest and thickest color intensity so that
they can be used as a reference to determine
the molecular weight and protein profile

DOI : 10.20473/jafh.v13i3.30835

RESULTS AND DISCUSSIONS
Fragment profile of Brachionus sp.

The fragment profile of Brachionus sp.
was analyzed using the SDS-Page method.
This method is one of the most widely used
methods for detecting proteins. The results
of protein analysis using the SDS-Page
method can be seen in Figure 1.

Protein profile of Brachionus sp. using SDS-PAGE method.
(a) protein marker, (b) supernatant protein Brachionus sp.

contained in Brachionus sp. First, the
calculation is carried out to find the linear
band protein marker formula used. The
calculated data on protein bands can be seen
in Table 1 below:

Table 1.  Calculation of molecular weight of Band Protein marker.
BM (Weight of Molecule) LogBM(y) A(mm) B(mm) Rf(x)
225 2.35 20 92 0.22
150 2.18 25 92 0.27
100 2.00 30 92 0.33
75 1.88 35 92 0.38
50 1.77 44 92 0.48
35 1.54 52 92 0.57
25 1.40 61 92 0.66
15 1.18 74 92 0.80
10 1.00 80 92 0.87

The results of the calculation of the
molecular weight on the protein marker
band above are used to see the pattern of
the protein band by calculating the
molecular weight (BM) for each Rf formula.

then done by calculating the linear equation
of the above results using Microsoft Excel.
The calculation of linear graph calculations
can be seen in Figure 2.
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Figure 2. Linear graph of Brachionus sp.

The results of the graph above, the
results of the linear equation in the marker
protein band are y= -1.9472x+2.6909. The
value of Y is the logarithm value of BM
(molecular weight), and X is the value of Rf
which is the result of dividing the distance
between the movement of the protein band

Table 2.

DOI : 10.20473/jafh.v13i3.30835

from the initial place and the distance of the
color movement of the tracer from the
starting place. After obtaining a linear
formula, the molecular weight of
Brachionus sp. protein is calculated. The
results of these calculations can be seen in
Table 2.

Calculation of the molecular weight of Brachionus sp. protein bands.

A (mm) B (mm) Rf (x) y=-1,9472x+ 2,6909 BM Sample
28 92 0.30 2.08 122.73
38 92 0.41 1.87 75.49
73 92 0.79 1.13 13.77

In the calculation of the molecular
weight of the protein band above, it was
found that the pigment fragment of
Brachionus sp. contains 3 protein bands
with molecular weights of 122.73 kDa,
75.49 kDa, and 13.77 kDa. Based on the
visible molecular weight results, it can be
indicated that the protein pigment
fragments contained in Brachionus sp.
namely the types of peridinin, apyrase, and
threonine. According to Weiss et al. (2002),
peridinin has two forms, one as a
homodimer (short form) with a molecular
weight ranging from 13-16 kDa and the
other as a monomer (long form) with a
molecular weight ranging from 30-35 kDa.
This type of protein apyrase usually appears
in the weight range between 65-86 kDa.
While the type of threonine usually appears
in the weight range between 119-125 kDa.

The protein content of Brachionus sp.
can block the NF-xB pathway. This is
because if the NF-kB pathway is not
inhibited, it triggers severe inflammation in
infected fish. Dong et al. (2017) stated that

the administration of protein can inhibit the
NF-kB pathway which activates pro-
inflammatory cytokines and can send
signals to activate anti-inflammatory
cytokines to minimize severe inflammation.
In addition, the protein apyrase contained
can play a role in reducing cytokine storms
such as decreased production of II-6.
According to Dixit et al. (2019), the use of
apyrase protein in infected tissue can reduce
local inflammation and activate immune
cells.

Interleukin-6

Viral Nervous Necrosis infection in
Cantang  grouper  causes immune
interactions in infected organs, one of which
is the expression of interleukin-6 due to
inflammation. Interleukin-6 is a pleiotropic
cytokine that plays a role in responding to
tissue damage and infection (Tanaka et al.,
2014). IL-6 expression can be seen using
immunohistochemical methods. The results
of the analysis of IL-6 expression can be
seen in Figure 3. Based on the
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immunohistochemical description, further
analysis was carried out using SPSS. The
results of SPSS can be seen in Figure 11.

K+ P1 P2 P3
ImmunoRatio Immenofutic ImmunoRatio
ImmunoRatio Sample ID: test xx Sampiein: testa Sample ID: nb 1
Date: 11.10.2021 22:29
Date: 11.10.2021 22:47 Date: 19.9.2021 05:03
Sample 10: op DAB / nuclear area: §3.1%

DAB / nuclear area: 65.6% DAB / nuclear area: 58.7

Date: 18.9.2021 21:45

DAB / nuclear area: $1.4%

ImmunoRatio ImmunoRatio ImmunoRatio
Sample ID: test3 Sample ID: test 8 Sample ID: test
Date: 8.10.2021 21:42 Date: 8.10.2021 22:% Date: 8.10.2021 21:47

DAB / nuclear area: 48.0%

DAB / nuclear area: 42.9% DAB f nuclear area: 30.7%

£ P AN ST A
Immunohistochemical results were analyzed with Image J of Interleukin-6
expression in grouper brains infected with VNN and treated with Brachionus sp.
Note: K+: Fish infected with VNN without Brachionus sp. protein, P1: VNN+35uL Brachionus sp.
protein, P2: VNN+105uL Brachionus sp. protein, P3: VNN+170uLl Brachionus sp.
protein, P4: 35ul. Brachionus sp., P5: 105ul. Brachionus sp. protein, P6: 170uL
Brachionus sp. protein. Remarks: brown color indicates the expression of IL-6.

Figre 3.
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20,43c
0,91e oot
P3 P4 P5

Perlakuan

The results of immunohistochemistry tested by SPSS on il-6 expression in

grouper infected with VNN with Brachionus sp. Different letters above the bar
indicate a significant difference (P<0.05) based on Duncan's Multiple Range
Test (DMRT). DAB is the expressed protein value from semi-qualitative

calculations using image J.
Note: K+:

Fish infected with VNN without Brachionus sp. protein, P1: VNN+35uL Brachionus sp.

protein, P2: VNN+105uL Brachionus sp. protein, P3: VNN+170uLl Brachionus sp.
protein, P4: 35ul. Brachionus sp., P5: 105ul. Brachionus sp. protein, P6: 170uL
Brachionus sp. protein. Remarks: brown color indicates the expression of IL-6.

Based on the analysis using SPSS,
treatment with Brachionus sp. with different
doses had a significant effect (P<0.05) on
the immunological response of native
interleukin 6. Interleukin-6 expression in
K+ treatment was significantly different
from P1 treatment by 67.20+0.31%, P2 by
53.37%+0.51%, P3 by 58.28+0.43%, P4 by
44.77+ 0.51%, P5 of 42.33+0.49% and the
results of P6 treatment in the expression of
interleukin-6 had the lowest value of

37,57+0.21%. This indicates that the
protein  Brachionus sp. can affect
interleukin-6 levels in infected fish

characterized by a decrease in interleukin-6
levels as an inflammatory response.
Decreased levels of IL-6 given protein
treatment Brachionus sp. This is indicated
because the protein that enters the body will
be distributed to the blood plasma. Where
when there is inflammation the protein in
the plasma will bind to the antibody which
will then bind to the protein produced by
the virion to restrain the attachment of the
virus and lyse the protein from the virion
(opsonin). This is following the opinion of
Rich et al. (2008), binding of virions by
proteins that are in plasma or the body will
inhibit the attachment of the virus in host
cells by lysing virions (opsonins). In
addition, the decreased condition after

protein administration was thought to be
caused by the protein being able to inhibit
the increase in the number of IL-6 by
limiting the synthesis of the IL-6
transcription gene. The transcriptional gene
is Nf-Kb, where Nf-Kb plays a role in
regulating inflammatory genes such as IL-6,
COX-2, and TNF-a so that when Nf-Kb
activation is inhibited it will eventually
decrease pro-inflammatory genes (Supriono
et al., 2018). However, we limited our
observations during the study, so we did not
test Nf-Kb levels.

CONCLUSION

It can be concluded that the process of
giving the protein contained in Brachionus
sp. can affect Viral Nervous Necrosis
infection in groupers. The effect shown is to
reduce the infectious process that was

characterized by a decrease in interleukin-
6.
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