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Abstract. Edwardsiella tarda is a type of gram-negative intracellular pathogen
that can cause mass mortality in fish farming. The development of
edwarsiellosis due to E. tarda infection causes significant economic losses for
fish farmers. Aloe vera as one of the plants known to contain active ingredients
that can inhibit the growth of bacteria. Aloe vera has a broad spectrum of
antibacterial activity, both for inhibiting gram-positive and negative bacteria
(Heng et al., 2018). The results of the toxicity test of aloe vera extract showed
that when used in high doses it would cause high toxic effects, namely at a dose
of 200 mg/L with mortality reaching 60% of the total tested fish. The
pathogenicity of E.tarda with LD50 showed that the higher the density of
bacteria, the higher the possibility that E.tarda bacteria could cause disease in
its host, namely at a density of 107 it experienced 50% death. The ability of
E.tarda bacteria to cause disease was also influenced by its host's ability to fight
pathogens. Based on the hispatological tests performed, there were changes in
the morphology and behavior of the fish. Administration of aloe vera crude
extract had an effect, namely being able to reduce the value of histopathological
damage to the gills of gourami that had been infected with E.tarda bacteria with
the lowest score, namely at a dose of 150 mg/L.
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Introduction

Gouramy is one of the prima donna species of freshwater fish that has high economic value.
However, over time, the production of carp cultivation has decreased. One of the reasons for
the decline in gourami production is caused by bacterial infection. Edwardsiella tarda is a
common fish pathogen, causing septicemic diseases and formidable economic losses in
freshwater fish farming (Algammal et al., 2022).

E.tarda is a bacterium that causes edwardsiellosis. Edwardsiellosis disease can result in mass
mortality and is reported as a serious disease attack for freshwater fish species (Abraham et.al.,
2015). Fish infected with edwardsiellosis will show clinical symptoms such as pale skin color,
produce excess mucus, have wounds, when scratched they will emit a foul odor, and
inflammation occurs from the anus to the base of the tail (Ali et.al., 2014).

Diniarti et.al., (2019) explained that freshwater fish infected with E.tarda bacteria experience
internal symptoms of damage to vital organs which are usually small white lumps on the gills,
kidneys, spleen and sometimes also in the intestines. One organ that is susceptible to bacterial
infection is the gill organ. E. tarda apart from showing external symptoms in the form of small
wounds measuring 3-5 mm, skin necrosis occurs (Maryani, et.al., 2021). In addition, symptoms
can also be found that can be seen in the histopathological depiction of the gill organs. For
example, there is hyperplasia, edema 2 and even gill cell necrosis in both the primary and
secondary lamellae (Lestari et. al., 2018).

The emergence of edwardsiellosis disease is a threat to cultivators and can result in great losses,
but the knowledge of cultivators in terms of diagnosing and controlling the disease is still very
limited. Therefore it is necessary to make efforts to prevent, treat and control the invasion of
E.tarda. Generally, drug administration is carried out to treat edwardsiellosis by using
antibiotics and chemicals. However, continuous use of antibiotics can cause resistance to
microorganisms. Thus, the use of antibiotics for treatment is currently not recommended.

Efforts to reduce the use of antibiotics on a regular basis, it is necessary to use natural
ingredients at this time. Natural ingredients are known to have active compounds that can be
used as antibacterials. One plant that has an active ingredient is the Aloe vera plant. Aloe vera
contains active compounds such as flavonoids, saponins, tannins and flavonoids which have a
role in inhibiting bacterial growth. Aloe vera also has various therapeutic properties such as
antiviral, anti-oxidant, anti-allergic, anti-inflammatory, anti-cancer, anti-bacterial and has
immunostimulating properties (Bendjedid et.al., 2021).

Based on studies on the potential of Aloe vera extract as an antibacterial, many references have
been carried out, but its use as an antibacterial alternative to E. tarda and its application in fish
treatment has not been optimal and has not even been carried out. Thus, the purpose of this
study was to examine and study the effect of Aloe vera extract as an antibacterial on the
histopathology of gourami fish gills infected with Edwardsiella tarda bacteria.

Material & Methods

This research was conducted in November 2021-Mei 2022 in the laboratory of fish parasites
and diseases (Faculty of Fisheries and Marine Sciences Brawijaya University), fish
reproduction laboratory (Faculty of Fisheries and Marine Sciences Brawijaya University),
Laboratory of Organic Chemistry, Faculty of Science and Technology (Sintek), Malang State
Islamic University. Materia Medica Batu, Batu City, East Java.
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Pathogenicity of E. tarda with LD50

Lethal Dossage 50 (LD50) was carried out to determine how dense and how long E. tarda
bacteria could kill as much as 50% of the fish tested. The method used refers to the research of
Lukistyowati and Kurnianingsih (2011), first the bacteria were cultured on TSB (Tryptic Soy
Broth) media of 1010 CFU/mI. Then, multilevel dilutions were carried out with densities of
109 CFU/mlI, 108 CFU/ml, 107 CFU/mlI, and 106 CFU/ml. Bacterial suspension is calculated
using the following formula:

N1 XV1=N2XV2

Description:
N1 : Bacterial population density in TSB media (cells/ml)
N2 : Desired bacterial population density (cells/ml)
V1 : The required volume of bacterial suspension in TSB
V2 : Volume of water media in the rearing container

A total of 50 carp were put into 5 tanks, each containing 10 fish. Each tub was filled with 10
liters of water with a bacterial density of 105 cells/ml, 106 cells/ml, 107 cells/ml, 108 cells/ml
and 109 cells/ml and then observed for 96 hours. Then, the observations were analyzed using
EPA Probhit Analysis.

Toxicity Test of Aloe vera Extract with LC50

LC50 (Lethal Concentration) is the concentration that will cause 50% of the test organisms to
die in testing (Fajri et al., 2016). Determination of LC50 value using extract dose development
based on MIC results, namely 50 ppm, 75 ppm, 100 ppm, 125 ppm and 150 ppm. A total of 50
carp were divided into 5 containers containing 10 L of water with a crude extract concentration
and then observed for 96 hours. After the extract soaking treatment, the behavior of the test
fish was observed and the time and number of fish that died up to 50% were recorded.
Observational data were analyzed using EPA Probhit Analysis.

E.tarda Infection and Soaking of Aloe Vera Extract

In this utilization test, a container in the form of an aquarium was prepared according to the
number of treatments. Each container is filled with fresh water. The carp were adapted for 7
days and before infection the fish were fasted for 1 day, then they were infected. The bacteria
that were ready on the TSB media were infected into the gouramy live media according to the
desired density until they showed signs of being infected. During the treatment process,
gouramy fish that had been infected with E. tarda bacteria were soaked in a container filled
with Aloe vera extract according to the treatment dose. During the rearing period the fish were
observed for post-infection and post-treatment histopathology. Then observations were made
in the form of fish behavior, appetite and visible damage from outside the fish's body. Feeding
is carried out every morning and evening, for cleaning the container is done every 2 days

Data Analysis

The data obtained was analyzed statistically with data using a completely randomized design
(CRD). Data was processed and analyzed using the Statistical Package for the Social Sciences
(SPSS) 25.0 for Windows software application.
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Result dan Discussion
Bacterial Pathogenicity of E. tarda

Bacterial pathogenicity is the ability of bacteria to cause disease. The results of the Etarda
bacterial pathogenicity test can be seen in table 1.

Table 1. ETarda Bacterial Pathogenicity Test Results (LD50).

Bacterial Density Total Test Fish (Tail) Total Dead Fish (Tail)
10* 10 1
10° 10 3
10° 10 4
10’ 10 5
108 10 7

Based on the results of the E.tarda bacterial pathogenicity test using LD50 which was applied
to gouramy fish (O.gouramy) for a 96 hour observation time, 50% mortality was obtained at a
bacterial density concentration of 107 . Several factors are indicators of the occurrence of death
in the LD50 test. The pathogenicity of bacteria towards the host varies, one of which is the
ability to produce toxins, enzymes, plasmids, overcoming host resistance, as well as the speed
of reproduction, and the ability of the host to fight pathogens and bacterial pathogenicity factors
(Ipaet.al., 2019).

Aloe Vera Extract Toxicity Test

The toxicity test can be in the form of the death of the test animal and the inability of the test
animal to move freely, usually depending on the animal being tested. The results of the
toxicity test of aloe vera extract applied to gouramy (O.gouramy) can be seen in table 2, table
3 and figure 1.

Table 2. Toxicity Test of Aloe Vera Extract

Extract Concentration | ) Test Fish (Tail) | Total Dead Fish (Tail)
(mg/L)
50 10 0
100 10 0
150 10 0
200 10 6
250 10 7

Description: 96 hours observation time

Based on the results of the toxicity test in Table 2. Treatment with a concentration of 200 mg/L
resulted in 60% death while at a concentration of 250 mg/L there was a death of 70%. The
results of the toxicity test of crude extract of aloe vera were also known by conducting a probit
analysis which was a concentration of 272.44 mg/L with a probit mortality of 100% within 96
hours. Meanwhile, the 50% mortality probit was obtained at an extract concentration of 196.02
mg/L within 96 hours. It can be said that the crude extract of aloe vera can kill 50% of the
tested fish at a dose of 196.02 mg/L, which means that the crude extract of aloe vera is toxic at
higher doses. The death of the test fish is also thought to be caused by the toxic potential of the
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active compounds at certain concentrations. This is in accordance with the research of Anandi
et.al. (2021) that the higher or greater the concentration of the extract, the higher the effect or
response, namely the death of the test animals.

Aloe vera extract contains active compounds that can be used as antibacterials. The active
compounds possessed by aloe vera extract besides being able to change the structure of
bacteria, can also be toxic when used in high doses. In the opinion of Rahmani, et al (2020)
which states that the toxic effect of aloe vera extract is low when used at the right dose or in
other words not using high doses.

Table 3. Toxicity Test Results for Aloe Vera Extract (Probit Analysis).

Extract Concentration Probit Mortality (%) | Concentration Log
(mg/L)
163,52 10 2,21
174,02 20 2,24
182,01 30 2,26
189,12 40 2,28
196,02 50 2,29
203,18 60 2,31
211,12 70 2,32
220,82 80 2,34
235 90 2,37
272,44 100 2,44

Based on the results of the toxicity test in Table 3, treatment with a concentration of 200 mg/L
resulted in a death of 60% while at a concentration of 250 mg/L there was a death of 70%.
Toxicity test results for crude extract of aloe vera Probit analysis was a concentration of 272.44
mg/L with a probit mortality of 100% within 96 hours. Meanwhile, the 50% mortality probit
was obtained at an extract concentration of 196.02 mg/L within 96 hours. The graph of the dose
treatment with mortality probit of aloe vera crude extract can be seen in Figure 1.
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Figure 1. Graph of dosing treatment with probit mortality of crude aloe vera extract

Toxicity test is carried out to see the level of toxicity of a substance and the potential of a
substance as an antibacterial. The toxicity test can be in the form of the death of the test animal
and the inability of the test animal to move freely, usually depending on the animal being tested.
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The toxicity value is the concentration that causes a certain response, both death and
immobilization in test animals under controlled conditions (Nugroho, 2018). Toxicity testing
shows the behavior of fish when adapting to the environment by actively swimming
movements and emerging to the surface of the water to avoid polluted water conditions and
seek oxygen intake (Haq et.al., 2020).

Hispathology of Gurami Fish Gills

Histopathology as a method of diagnosing diseases that result in organ damage.
Histopathological changes give an overview of damage to the gill organs. Changes in the gill

Fish (K+) with Microscope Magnification 400x

Information:

FS = fusion

KO = congestion

ED = oedema

HS = hyperplasia

NK = necrosis

LS = Secondary Lamela
LP = Primary lamellae

1) Hyperplasia

Based on the results of the study presented in Figure 3. there is tissue damage, namely edema
in the gills of carp (O.gouramy). Gill damage starts from the lightest, namely hyperplasia.
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Figure 3. Carp Gill Hyperplasia Suspension Results (O.gouramy)

The results of the study then showed that there was an effect of crude extract of aloe vera
(A.vera) which was able to reduce the value of gill histopathological damage in gouramy
infected with E.tarda bacteria with the lowest value, namely at an extract concentration of 150
mg/L for hyperplasia damage of 1, 13. Hyperplasia of the lamella tissue, namely the secondary
lamella, is characterized by swelling. Hyperplasia that occurs in the lamellae is a response of
cells to protect themselves and survive due to bacterial infections, exposure to chemicals and
ammonia poisoning (Juanda and Edo, 2018).

Treatment with an extract concentration of 150 mg/L or treatment E was the treatment with the
lowest damage with a value of 1.13. Treatment E is the treatment that is closest to the value of
scoring damage to healthy fish (negative control). So that the 150 mg/L dose treatment was
able to help the test fish in an effort to repair the tissue back to normal conditions when
compared to other treatments. This is presumably due to the role of bioactive compounds
contained in the crude extract of aloe vera (A.vera) such as flavonoids which can stimulate the
gouramy body's defense system.

Fusion

The treatment was by administering crude extract of aloe vera (A.vera) during the study. It was
shown that carp (O.gouramy) as the test fish were then infected with E.tarda bacteria, giving
different average results for each damage that occurred to the gills in the form of fusion. The
average pattern of fusion scoring in gouramy is presented in Figure 4 below.
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Figure 4. Carp Gill Fusion Suspension (O.gouramy)

The results showed that the administration of aloe vera crude extract (A.vera) had an effect,
namely being able to reduce the value of histopathological damage to the gills of gouramy that
had been infected with E.tarda bacteria with the lowest score being at a concentration treatment
of 150 mg/L which was closest to the control of healthy fish ( K-) ie 1.13 fusion damage.
Treatment E with a concentration of 150 mg/L was the best treatment in this study compared
to other treatments.

Fusion in the gills of gouramy infected with E.tarda bacterial infection begins with hyperplastic
damage and then continues so that fusion occurs and in the end will form vacuoles (empty
space) which indicates necrosis. Gills that have changed due to infection with microorganisms
will appear enlarged from their normal shape. As a result of the enlargement of the lamellae,
the fish have difficulty breathing (Mora et.al., 2022).

Necrosis
The average scoring pattern of edema damage in the gills of carp is presented in Figure 5 below.
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Figure 5. Carp Gill Necrosis Suspension (O.gouramy)
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Administration of treatment using crude extract of aloe vera (A.vera) showed a significant
effect, namely being able to reduce the value of histopathological damage to the gills of
gouramy infected with E.tarda bacteria. Treatment with a concentration of 150 mg/L showed
that this concentration had the lowest necrosis damage value compared to the other
concentrations, namely 1.20. The concentration of 150 mg/L (treatment E) is the best
concentration that is closest to the control of healthy fish (negative control).

Conclusion

The use of Aloe vera extract can reduce bacterial activity but also has toxic properties so it
needs to be used in moderation. The treatment of Aloe vera extract in treating gouramy infected
with bacteria obtained the best dose of 150 mg/L which can repair damage to the gills of
gouramy.
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