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Introduction

One of the highly prospective ornamental fish, 
the technology that is controlled by farmers is 

Koi fry [Cyprinus rubrofuscus (Lacépède, 1803)]. The 
marketing of Koi by exporters includes Germany, 
Africa, England, Singapore, and America. The 
constraints faced by exporters to meet consumer 
demand are the low availability of quality Koi fish 
(Triyanti and Yulisti, 2012), while the obstacles 
faced by farmers are the attack of Motile Aeromonas 
Septicemia (MAS) or red spot disease caused by 

bacteria Aeromonas hydrophila (Chester, 1901). One 
of the diseases that often attack freshwater fish, one 
of which is Koi, especially in the fry stages. 

Aeromonas hydrophila is an opportunistic type of 
pathogenic bacteria and can cause systemic diseases 
and result in mass death (Peatman et al., 2018). 
A. hydrophila is a gram-negative, rod-shaped, size 
(0.8 to 1.0) μm × (1.0 to 3.5) μm. These bacteria can 
move (motile) and do not form spores. These bacteria 
are facultatively anaerobic, fermentative, positive 
cytochrome oxidase, positive catalase and produce H2S 
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(Wassif, 2018). Laith and Najiah (2013) stated that 
the clinical symptom of fish attacked by A. hydrophila 
is inflammation with a characteristic swelling in 
the injection site. These symptoms continue with 
haemorrhagic (bleeding) which is characterized by 
the discharge of blood on the skin, the flake fin and 
slow swimming fins, exophthalmia (swollen eyes), 
ulcers (ulcers in the body) and necrosis are symptoms 
that are characterized by the appearance of damaged 
and decaying flesh.

Disease prevention in the cultivation system generally 
uses antibiotics. However, the use of antibiotics can 
cause a resistant effect on pathogenic bacteria and 
cause pollution to the environment (Kraemer et al., 
2019). Therefore, other alternative drugs that are more 
environmentally friendly and do not cause a resistant 
effect on bacteria, A. vera extract are needed.

According to Khan and Ayub (2020) A. vera leaves 
have a wide therapeutic effect, including being 
used as a diarrhea medicine, boosting the immune 
system, preventing tumors, maintaining the liver, 
preventing gastric inflammation, healing inflamed or 
injured tissue etc. Kar and Bera (2017) stated that, 
all parts of extracted A. vera, contain polysaccharides 
(acemannan and glucomannan), flavonoids, tannins, 
and saponins. According to Quezada et al. (2017), 
the two main polysaccharides contained in A. vera 
are glucomannan and acemannan. Glucomannan acts 
to replace skin tissue and reduce pain due to injury. 
Friendship can accelerate wound healing. Flavonoids 
are anti-inflammatory so can reduce inflammation and 
help reduce pain if there is bleeding or inflammation 
in the wound (Panche et al., 2017). Tanin is useful 
as an antiseptic and also for the treatment of burns 
by prescribing proteins (Huang et al., 2018). The 
mechanism of action of saponin as an antibacterial is to 
damage the constituent components of peptidoglycan 
on the bacterial cell wall (lipoprotein). This results 
in decreased lipid surface tension, changing cell 
permeability, and the mechanism can cause bacterial 
cell function to be abnormal, and lysis and dead cell 
bacteria (Hamouda and Baker, 2019).

The right way to treat Koi fish which is attacked 
by MAS is by dipping. According to (Kumar et al., 
2018), that treatment with an immersion system is the 
most applicable method compared to injection and 
feeding because it can simplify the treatment process 
especially for fish in the size of on a large scale.

Materials and Methods

This research includes preliminary research and main 
research. Preliminary research is carried out on March 
4 to 10, 2019 and the main research will be conducted 
for 2 wk (weeks) in March and April. This research took 
place at the Gd 4 Aquaculture Laboratory, Fisheries 
and Agricultural Engineering and Biotechnology 
Laboratory; Gd. 3 Faculty of Fisheries and Marine 
Sciences, Padjadjaran University, Indonesia. The 
method used in this research is the experimental 
method using Completely Randomized Design 
(CRD) with five treatments and three replications. 
The treatment given was soaking Koi fry infected with 
A. hydrophila in A. vera extract with a concentration 
based on the results of in vitro and in vivo tests, as 
follows:

Treatment A: Control treatment without A. vera 
immersion; Treatment B: 150 mg kg–1 A. vera extract; 
Treatment C: 300 mg kg–1 A. vera extract; Treatment 
D: 450 mg kg–1 A. vera extract; Treatment E: 600 mg 
kg–1 A. vera extract.

Research procedure
The preparation of experimental Koi fry: The 
experimental fish used in this study originated from 
Center for Research and Development of Freshwater 
Aquaculture (BBPBAT- Balai Besar Perikanan 
Budidaya Air Tawar) in Sukabumi, West Java, sizing 
of 8 cm to 12 cm in total length, as much as 80 fishes 
for the initial study, 300 fishes for the further study. 
The experimental fishes were acclimatized for 7 d 
(days) to find out the healthy fish.

The preparation of aquarium: As much as 15 
aquariums sizing of 40 cm × 30 cm × 20 cm were used 
in this study. The aquariums were cleaned, then the 
water was added fully and as much as 30 mg L–1 of 
chlorine was added to sterilize the containers for 24. 
The aquariums were dried before being used. After 
that, the aqariums were filled with 20 L of water and 
were aerated.

The preparation of A. vera extract
A. vera extract was prepared by maceration method 
(Sopiah et al., 2018) . As much as 3 000 g of wet 
A. vera were dried for 14 d. The dried A. vera were 
performed by using 92 % methanol solution as much 
as 35 L for 3 d. The filtrate was filtered by using 
Whatman paper filter number 42. The maceration 
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filtrate was evaporated and concentrated by using 
rotatory evaporator at 80 oC to obtain the A. vera 
thick extract as much as 228.3 g.

Preliminary in vitro tests 
The zone of inhibition used to test the effectiveness 
of Aloe vera extract as an antibacterial to inhibit 
the growth of A.hydrophila by using the USEPA 
Method (2002). The zone of inhibition was used disk 
diffusion test with four variances of Aloe vera extract 
concentration: 10 mg kg–1, 100 mg kg–1, 1 000 mg 
kg–1,and 5 000 mg kg–1 for 48 h. The material and 
equipment were sterilized using an autoclave. The 
disc paper was put to a petri dish with NA medium 
and 1 mL of A. hydrophila inoculation (the bacteria 
density was 108 CFU mL–1). The petri dish then was 
incubated for 24 h at 30 oC. The zone of inhibition 
was measured by using a caliper. 

LC50-24-hour test
The LC50 test of A. vera extract was done to measure 
the short-term poisoning potential which causes 
50 % of mortality. The concentration for LC50 
consisted four treatments (10 mg kg–1, 100 mg kg–1, 
1 000 mg kg–1 and 5 000 mg kg–1) with two 
replications. The experimental fish was acclimatized 
in fiber container with 100 L of water for 7 d. Fish 
with the same weight and size transferred into an 
aquarium with 5 L of water and stocking density 
of 10 fishes aquarium–1. The A. vera extract added 
into each aquarium according to the treatments. The 
survival rate of fish has measured with EPA probit 
analysis software. 

Fish infection
The experimental method used in this study was 
complete randomized design (CRD) with five 
treatments and three replications, consisted A 
(control), B (150 mg kg–1 m), C (300 mg kg–1), D (450 
mg kg–1), and E (600 mg kg–1). Infection of fish with 
A. hydrophila bacteria was carried out intramuscularly 
on fish that had been acclimatized for 7 d. The density 
of bacteria injected 108 CFU mL–1 as much as 0.1 mL. 
After being infected, fish reared in an aquarium and 
given artificial feed twice a day, at 08.00 and 16.00 
WIB (West Indonesia Time) as much as 3 % of the 
body’s biomass in an adlibitum. If clinical symptoms 
occur immediately treated. Clinical symptoms (body 
damage, food response, shock response) observed 
after fish were infected with A. hydrophila bacteria. 
If clinical symptoms occur immediately treated with 

A. vera extract according to treatment.

Treatment of infected koi fry
Treatment of Koi fry that have been infected with 
A. hydrophila is done by soaking them in a solution of 
Aloe vera extract 48 h. After treatment, the fish were 
transferred to aquarium maintenance for 14 d while 
observing their recovery. Observed variables include 
body damage, response to feeding and behavior 
(Haryani et al., 2012) 

Results and Discussion

In vitro test
The results of the inhibitory zone test (in vitro) 
showed that the concentration of A. vera extract at 
5 000 mg kg–1 had the largest average inhibition 
zone of 20.49 mm, whereas at a concentration of 
10 mg kg–1 the average smallest inhibition zone was 
8.39 mm. A. vera concentration of 5 000 mg kg–1 is 
a relatively strong antibacterial. As the opinion of 
Bereksi et al. (2018) the diameter of the inhibition 
zone of 20 mm is categorized as a medium inhibition 
zone, whereas above 20 mm is categorized as strong. 
According to Samsudin et al. (2018) the diameter of 
inhibition zone ≤ 12 mm is categorized as low and 
the diameter of inhibition zone 13 mm to 14 mm 
is categorized as medium and the diameter of 
inhibition zone above 14 cm is categorized as strong 
in inhibiting bacterial growth. The ability of A vera 
extract to inhibit the growth of A. hydrophila bacteria 
is due to the presence of secondary metabolite 
content including polysaccharides (acemanan and 
glucomannan), flavonoids, tannins and saponins that 
act as antimicrobials. Glucomannan and acemannan 
have been proved to accelerate wound healing, 
activating macrophages, stimulating immune system 
as well antibacterial and antiviral effects (Sahu et al., 
2013). Elayaraja et al. (2015) stated that antimicrobial 
activity is caused by the presence of terpenoid 
compounds in plant extracts that can damage the 
cell walls of bacteria that form complex compounds 
with cellular extracts, so that proteins and microbial 
cell walls are destroyed. Besides that antibacterial 
activity is also caused by the presence of phenolic 
compounds (tannins and flavonoids) contained in the 
extract. Mandal et al. (2017) states the antibacterial 
activity of plant extracts can be attributed to the high 
content of phenols and flavonoids. Several studies 
have shown the antibacterial effect of secondary 
metabolites in inhibiting various types of bacteria. 
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Phenolic compounds and especially flavonoids can 
act as antimicrobial agents through several different 
mechanisms, including inhibiting nucleic acid 
synthesis, inhibiting cytoplasmic membrane function, 
inhibiting energy metabolism, inhibiting biofilm 
adhesion and formation, inhibiting porin in cell 
membranes, changing membrane permeability, which 
can cause damage to membrane cells, and weakening 
pathogenicity (Safaria and Asbchinb, 2019). Opinion 
of Sengul et al. (2009) phenolic compounds are 
synthesized by medicinal plants in response to 
microbial infections, so in vitro testing is an effective 
antimicrobial agent against a variety of pathogenic 
microorganisms.

Table 1: Inhibit zone Aloe vera extract.
Concentration (mg kg–1) Average inhibitory zone
10 8.39
100 9.77
1 000 11.32
5 000 20.49

In vivo test
The results of the LC50 immersion test 48 h (in vivo) A. 
vera extract on koi fry showed that the concentration 
of A. vera extract analyzed using EPA Probit Analysis 
software found a concentration of 1 157.16 mg kg–1 
could kill fish as much as 50 % of total individuals. 
while the concentration of 304.95 mg kg–1 can kill fish 
as much as 15 % of the total individuals. This shows 
that the safe concentration for fish for the treatment 
of disease is below 1 157.16 mg kg–1. Some of the 
active compound in A. vera extract will be toxic if 
the concentration is too high, especially for saponin. 
Saponin is completely cytotoxic. This was in line with 
Septriarusli et al. (2012), saponin is a toxin that will ruin 
the blood cell (hemolysis). The potential of secondary 
metabolites in plants as antimicrobials can be used by 
suppressing antimetabolic and toxic contents, one of 
which is to pay attention to the concentration of the 
plant extract (Chakraborty, 2013). 

Clinical symptoms
Observation of the clinical symptoms of Koi fry 
infected by A. hydrophila includes body damage and 
changes in the behavior of Koi fry. Body damage 
includes (ulcer, hemorrhagic, exophthalmia, dropsy, 
discoloration, ulcers, flaky fins) whereas observed 
behavioral changes include response to feed and 
response to shock.

Body damage
Infected Koi fry by A. hydrophila shows early clinical 
symptoms within 7 h after infection. This is in 
accordance with Haryani et al. (2012) research that 
clinical symptoms due to infection with A. hydrophila 
bacteria in carp fish appear after 4 h to 7 h after 
infection. The clinical symptoms seen at the outset 
were inflammation in the injection site (Figure 1a) 
and red (hemorraghic) spots in fish (Figure 1b), this 
occurred in all treatments. 

Figure 1: Early clinical symptoms (a) inflammatory, 
(b) hemorraghic

According to Haryani et al. (2012) clinical symptoms 
of fish attacked by A. hydrophila bacteria or Motile 
Aeromonas Septicemia (MAS) disease characterized by 
inflammation by swelling and redness of the injection 
site and then appearing hemorraghic on the fish body. 
According to Pandey et al. (2010) the emergence 
of redness (hemorraghic) on the surface of the fish 
body is caused by the activity of hemolysin enzymes 
produced by the bacterium A. hydrophila with the 
target of breaking down red blood cells, so that the 
cells come out of the blood vessels and cause redness 
on the skin surface. According to Hamid et al. (2016) 
A. hydrophila bacteria degrade body organ tissues and 
secretes toxins in the form of hemolysin which is 
spread throughout the body through the bloodstream 
causing inflammation. 

After visible damage to the body in the form of 
hemorraghic appeared evenly, Koi fry was immediately 
given treatment by immersion using aloe vera extract 
for 48 h. Observation of the clinical symptoms of 
Koi fry is carried out after infection and treatment 
with aloe vera extract. After treatment with A. vera 
extract, body damage in Koi fry experienced healing 
which differed in each treatment and in each time of 
observation (Table 2). 

Based on Table 1 on 1st d to 3rd d post-treatment, koi 
fry bodies in all treatments experienced ulcers (Figure 
2a). According to Lukistyowati and Kurniasih (2012), 
ulcers can occur because the regeneration of damaged 
cells runs slower than the cell death that occurs). This 
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is reinforced by the statement of Kozińska and Pekala 
(2012) that the occurrence of ulcers is caused by the 
high density of A. hydrophila bacteria in the target 
organs, so that the volume and intensity of toxins 
released in the infectious process are also higher in 
that part, while others enter the body blood flow.

Table 2: Damage to Koi fry after treatment.
Day Body damage

A  (0 mg 
kg–1)

B (150 mg 
kg–1)

C (300 
mg kg–1)

D (450 
mg kg–1)

E (600 
mg kg–1)

1 UHP UHP UHP UHGP UHP
2 UHP UHP UHP UP -
3 UHPG UHP UHP UP -
4 UHPG UPB UP UP -
5 UHP UPB UP H -
6 UHP UP UP H -
7 UHPB P H H -
8 UHPB P H H -
9 UHPB P H H -
10 UHPBG P H H -
11 UHPBGED H H H -
12 UHPBGE H H H -
13 UHPG H H H -
14 UHPG H H H -

Description: U= Ulcer; B= Enlarged ulcer; H= Hemorraghic & 
inflammatory; E= exophthalmia; P= Discolored; D= Dropsy; G= 
Flake fin; H= Heal; -= Dead.

Koi fry treatment A (control) on the 7th d the ulcer 
enlarged to become ulcers. According to Mustaqim 
et al. (2017) ulcers that begin to enlarge can cause 
the meat to be damaged to cause an enlarged ulcer 
(Figure 2b). In addition to experiencing ulcers and 
enlarged ulcer Koi fry in treatment A also experience 
prominent eyes (exophthalmia) and distended 
stomach (dropsy) (Figure 2c, d). According to Noor 
El-Deen et al. (2013) exophthalmia occurs because 
the accumulation of fluid toxins in the eye causes the 
eyeball to become convex and protrude as a result 
of bleeding around the eyes, while dropsy occurs 
because the flow of body fluid stops and seeps out 
of the capillary and enter into organ, body cavities, 
and eye cavities. On observation of 1st d of Koi fry 
in treatment A, body damage was getting worse and 
worse, resulting in many deaths at the end of the 
study, because the koi fry in treatment A that are 
infected with A. hydrophila are not given the natural 
body treatment and defense of the fish which is not 
able to fight the attack of A. hydrophila bacteria.

Koi fry in treatment B (150 mg kg–1) on 4th d and 5th d 
experienced enlarged ulcers but were not as severe as 
in treatment A (0 mg kg–1) then fish died on 6th d,
ulcers in treated fish B (150 mg kg–1) gradually 
increased shrinking until the fish only experience 
pale color on 7th d. According to Kartikaningsih et al. 
(2020), fish that looks stressed in their body color will 
look pale and the pattern looks clearer. Koi fry has 
fully recovered on 11th d, the healing process which 
is relatively long in treatment B is suspected because 
antibacterial compounds at a concentration of 150 
mg kg–1 are still not enough to treat body damage due 
to A. hydrophila that appears on Koi fry.

Figure 2: Clinical symptoms of A. hydrophila (a) ulcer, 
(b) enlarged ulcer, (c) exophthalmia, and (d) dropsy

The Koi fry in treatment C (300 mg kg–1) hemorraghic 
and ulcers began to heal on the 6th d which was 
marked by hemorrhagic disappearance and ulcers 
began to shrink on 4th d (Figure 3a), total healing 
occurred on 7th d. Because the concentration of aloe 
vera extract is high, then the treatment is faster. Seen 
from healing treatment C (300 mg kg–1) which is 
faster than treatment B (150 mg kg–1). The higher 
the concentration of an antibacterial ingredient the 
stronger the antibacterial activity.

Koi fry in treatment D (450 mg kg–1) on 1st d 
experienced many deaths, this was caused by the 
tolerance level of Koi fry to A. vera extract only 
until treatment C (300 mg kg–1) but there were still 
some fish that survived because of their natural body 
resistance. against the attack of toxic A. hydrophila 
and saponins. On the 4th day, the Koi fry treatment 
D that survived experienced faster healing than the 
other treatments marked by ulcers began to shrink 
and lasted on the 5th d (Figure 3a-b).

Koi fry at treatment E (600 mg kg–1) suffered total 
death on 1st d and 2nd d due to Koi fry which could 
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not tolerate A. hydrophila and saponin compounds 
produced by A. vera extract at a concentration of 600 
mg kg–1. Lukistyowati and Kurniasih (2012) stated 
that the occurrence of fish deaths due to the content 
of saponins which can cause foam in water that can 
be toxic to fish. Saponin is a compound that is toxic 
to fish especially in very dilute solutions and also 
has hemolysis activity which can damage red blood 
cells and can result in inhibited breathing processes 
(Podolak et al., 2010). This shows that the higher the 
concentration of A vera extract given, the faster the 
Koi fry recover from MAS disease but decrease at 
a concentration of 450 mg kg–1 because the saponin 
content is high so that it is toxic for Koi fry.

Figure 3: Healing of A. hydrophila clinical symptoms 
(a) ulcers shrink, (b) hemorraghic loss.

Compared to Tanjung (2014), the healing process of 
damage to carp body infected with A. hydrophila with 
the treatment of pomegranate peel extract through 
immersion at a concentration of 100 mg kg–1 tended 
to be longer ie reaching 11 d to12 d to recover while 
the body damage to Koi fry infected with A. hydrophila 
with A. vera extract treatment at a concentration of 
300 mg kg–1 recovered completely on the 7th d.

The healing process of Koi fry infected with A. 
hydrophila is because A. vera extract contains 
antibacterial compounds, namely flavonoids. 
Flavonoid compounds are synthesized by plants as 
a defense system and in response to infections by 
microorganisms that are effective as antimicrobial 
compounds against a number of microorganisms 
(Mierziak et al., 2014). The mechanism of action of 
anti-inflammatory flavonoids is related to proteins 
through hydrogen bonds so that the structure of 
bacterial proteins becomes damaged, cell wall stability 
and plasma membranes are disrupted, then bacteria 
undergo lysis, so that the fish gradually heal. In 
addition to the flavonoids of antibacterial compounds 
that play an active role in healing are tannins and 
saponins. Ajizah (2004) explains that the mechanism 
of the tannin as an antibacterial can kill bacterial 
growth because the tannin has the power of toxicity 
which can result in changes in cell permeability. While 

saponins also help in the formation of collagen and 
protein structures that play a role in the process of 
wound healing (Suratman et al., 1996). Glucomannan 
also plays a role in the process of wound healing. 
According to (Mustaqim et al., 2017), glucomannan 
plays a role in restoring tissue and reducing pain due 
to disease and protease enzymes in collaboration with 
glucomannan can break down bacterial cell walls that 
attack wounds so that it can speed up the wound 
healing process.

Response to feed
In this current research, as many as 10 primers were 
occupied for DNA amplification at 15 genotypes of 
Phaseolus lunatus L. The response of eating Koi fry to 
all treatments after the infection has a tendency to 
decrease or low due to koi fry stress due to infection 
with A. hydrophila. Hamid et al. (2016) stated that 
the clinical symptoms that caused the change in fish 
behavior such as swimming on the surface of water, 
decreased appetite as a result of fish experiencing 
stress. Olga (2014) stated that the decreasing of 
feeding response in fish is one of the clinical symptoms 
of A. hydrophila infected the body fish. 

Some of the fish in treatment A on the 1st d of 
observation of the response to feed was low, this 
continued until the 12th d. It was seen from the 
amount of leftover food deposited at the bottom of 
the aquarium when cleaned, then at the end of the 
observation, there was no response to feed because 
the fish experienced death (Table 3). Most of the 
other fish in treatment a had a normal feed response 
and decreased again on the 13th d. It is suspected that 
the fish had experienced healing by its natural body 
resistance until the 13th d, but its body resistance was 
no longer able to resist the attacks of A. hydrophila 
and Koi fry experiencing metabolic disorders due to 
the attack of A. hydrophila. Roy et al. (2018) stated 
that one of the target organs of attack of A.hydrophila 
is the kidney, where the disruption of these organs 
can affect the body’s metabolic processes.

Treatment B on the 2nd d after the treatment of Koi 
fry has experienced an increase in feed response until 
the end of maintenance. Whereas treatment C and 
D on 3rd d of Koi fry had an increased response to 
feed but had declined on the 6th d and 7th d but the 
following day the Koi fry had increased feed response 
again marked by the depletion of the feed given and 
the rapid reaction Koi fry for feed given. 



2021 | Volume 37 | Special Issue 1 | Page 70

Sarhad Journal of Agriculture
Table 3: The response of Koi fry feed.
Days 
to-

Response to Feed
A B C D E

Repeti-
tion

Repetition Repetition Repetition Repeti-
tion

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
1 + + + + + + + + + ++ + + + + -
2 + + + ++ ++ + + ++ + + ++ + - - -
3 + + + ++ + + ++ ++ ++ ++ ++ ++ - - -
4 + + + ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
5 + + + ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
6 + + + ++ ++ ++ ++ ++ + ++ + ++ - - -
7 + ++ ++ ++ ++ ++ ++ ++ + ++ + ++ - - -
8 + ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
9 + ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
10 + ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
11 + ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
12 + ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
13 - + + ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
14 - + + ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -

Description: -= No response or dead; += Low response feed; 
++= Normal response feed.

Compared with the Tanjung (2014) the normal feed 
response on carp that were attacked by A. hydrophila 
with the treatment of pomegranate peel extract 
through immersion took longer, namely on the 7th d 
while the normal feed response in the Koi fry was 
attacked by A. hydrophila using extract A. vera occurs 
on the 2nd d.

Based on the results of observations, in treatment E 
on 2nd d, there was no response to feed on Koi fry 
because the Koi fry had suffered total deaths due to the 
content of saponin which was toxic at a concentration 
of 600 mg kg–1. 

Treatment by soaking aloe vera extract can restore 
the feed response of Koi fry attacked by A. hydrophila 
bacteria to normal, while treatment A (control) which 
was not given aloe vera extract was low until the 
end of the study. It is assumed that the antibacterial 
compounds contained in A. vera extracts such as 
flavonoids, tannins, glucomannan, and saponins 
have reacted and effectively inhibited and damaged 
v bacterial cells and then repaired damage to the Koi 
fry organ.

Response to shock
In this current research, as many as 10 primers were 

occupied for DNA amplification at 15 genotypes of 
P. lunatus. Response to shock on 1st d in all treatments 
showed a low response, judging from the low response 
of fish when tapping the aquarium wall (Table 4). It 
is suspected that fish experience post-infection stress 
and post-immersion. According to Haryani et al. 
(2012) that Koi fry after infection with A. hydrophila 
bacteria look stressed, swim around aeration and fish 
swim with sloping body position because the body 
balance decreases. 

Table 4: Response to Shock Koi Fry.
Days 
to-

Response to shock
A B C D E

Repeti-
tion

Repetition Repetition Repetition Repeti-
tion

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
1 + + + + + + + + ++ + ++ + + + -
2 + + + ++ + + ++ ++ ++ ++ ++ ++ - - -
3 + ++ ++ + ++ ++ ++ ++ ++ ++ ++ ++ - - -
4 + ++ ++ ++ ++ ++ ++ ++ + ++ ++ ++ - - -
5 + ++ ++ ++ ++ ++ ++ ++ + ++ ++ ++ - - -
6 + ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
7 + ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
8 + ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
9 + ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
10 + ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
11 + ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
12 + ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
13 - + + ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
14 - + + ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -

Description: -= No response or dead; += Low response shock; 
++= Normal response shock.

The Koi fry experience changes in behavior after 
being infected by A. hydrophila bacteria, that is, the 
movement of slow fish and irregular swimming 
position of fish and always surfaces to look for oxygen. 
According to Haryani et al. (2012) that goldfish after 
being infected by A. hydrophila bacteria look stressful, 
swim around clustered around aeration and fish swim 
with sloping body position because the body balance 
decreases. Aminah et al. (2013) added that unhealthy 
or sick fishes look like slow movements of fish, some 
fish swim close to the surface or around aeration and 
swim with a sloping body position due to reduced 
body balance and damage to fish fins due to bacterial 
attack A. hydrophila

The control treatment (A) showed a stagnant or 
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unchanging response, namely a low response to test 
1 until the end of maintenance, but in test 2 and test 
3 the shock response became normal and decreased 
again to a low response to surprises. Treatment B 
showed a normal shock response on 3rd d to the end. 
while the shock response of treatment C and D was 
normal on 6th day, which was marked by Koi fry that 
had been swimming actively and was not always near 
aeration. E treatment had no response on 2th d because 
the fish had experienced total death. 

Compared with the Tanjung (2014), the normal 
shock response in carp attacked by A. hydrophila with 
the treatment of pomegranate peel extract through 
immersion occurred on the 3rd day while the shock 
response in the of koi fry was attacked by A. hydrophila 
with the treatment using aloe vera extract gradually 
normal on the 2nd d. Recovery of a shock response 
occurs because the antibacterial substances contained 
in the extract of A. vera have entered the body of 
the fish and are able to damage the bacterial cells of 
A.hydrophila. So that the fish attacked by the disease 
experience a recovery period and are able to show a 
normal response. Based on this research comparison 
of A. vera extract research with pomegranate extract 
research (Tanjung, 2014) the healing process of 
clinical symptoms including body damage, feed 
response and shock response on Koi fry attacked by 
A. hydrophila with treatment using A. vera extract 
through immersion is relatively faster compared to 
treatment using pomegranate peel extract through 
soaking. Likewise, the research results of Andriani 
et al. (2020) the healing process of Koi fish infected 
with A. hydrophila using telang (C. ternatea) leaf 
extract was slower (9 d) and lower survival (53.77 %) 
than using A. vera extract. Because A. vera extract 
contains antibacterial compounds such as saponin, 
acemannan and glucomannan which is not possessed 
by pomegranate extract (Nozohour et al., 2018)

Conclusions and Recommendations

The results showed that the concentration of 300 mg 
kg–1 A. vera extracts effectively treated the of Koi fry 
infected with A. hydrophila through immersion for 
48 h. It can be seen from the healing process of body 
damage, response to feed and a relatively rapid shock 
response.

Novelty Statement

Aloe vera extract has the ability as an antibacterial 

with inhibition zone diameter reaching 20.49 mm at 
a concentration of 5 000 mg kg–1 and LC50 test 48 h 
(in vivo test) of 1 157.16 mg kg–1. The investigation 
of this research found that the concentration of 300 
mg kg–1 Aloe vera extracts effectively treated the of 
Koi fry infected with Aeromonas hydrophila through 
immersion for 48 h. 
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