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Abstract 

This study aims to find out the right lactic acid bacteria (LAB) isolates to improve the common carp body's 
immune system against the attack of the Aeromonas hydrophila bacterium. Lactic Acid Bacteria (LAB) 
isolates were obtained from the organs of the common carp intestine. The study used a Completely Ran-
domized Design consisting of four treatments and three replications. The treatment used was immersion of 
test fish for 24 hours in several isolates of LAB with a density of 108 cfu ml-1, namely A: without LAB 
isolate (control), B: isolate CcB7, C: isolate CcB8, D: isolate CcB15. Immersion is done three times with a 
frequency of seven days. Parameters observed included clinical symptoms, survival rate, red and white 
blood cell counts. The results showed the immersion of LAB isolate CcB15, namely Lactobacillus gasseri 
was most effective for increasing the body's resistance to Common Carp, which was demonstrated by mild 
clinical symptoms and faster recovery, high fish survival rate (83.33%), and number of cells the highest 
white blood count of 147,47x103 cell mm-3 (an increase in white blood cells by 38%). 
 
Keywords: Aeromonas hydrophila, clinical symptoms, fingerling of common carp, immunostimulant, lactic 

acid bacteria, survival rate. 
 
 

Abstrak 

Penelitian ini bertujuan untuk menentukan isolat bakteri asam laktat (BAL) yang tepat untuk meningkatkan 
daya tahan tubuh ikan mas terhadap serangan bakteri Aeromonas hydrophila. Isolat Bakteri Asam Laktat 
(BAL) diperoleh dari organ usus ikan mas. Penelitian menggunakan Rancangan Acak Lengkap yang terdiri 
atas empat perlakuan dan tiga ulangan. Perlakuan yang digunakan adalah perendaman ikan uji selama 24 
jam pada beberapa isolat BAL dengan kerapatan 108 cfu ml-1 yaitu A: isolat tanpa BAL (kontrol), B: isolat 
CcB7, C: isolat CcB8, D: isolat CcB15. Perendaman dilakukan tiga kali dengan frekuensi tujuh hari. 
Parameter yang diamati meliputi gejala klinis, tingkat sintasan, jumlah sel darah merah dan putih,. Hasil 
penelitian menunjukkan bahwa perendaman isolat BAL CcB15 yaitu Lactobacillus gasseri paling efektif 
untuk meningkatkan daya tahan tubuh terhadap ikan mas, yang ditunjukkan dengan gejala klinis ringan dan 
pemulihan lebih cepat, tingkat sintasan ikan tinggi (83,33%) dan jumlah sel tertinggi. jumlah darah putih 
147,47x103 sel mm-3 (peningkatan sel darah putih sebesar 38%). 
 
Kata penting : Aeromonas hydrophila, gejala klinis, yuwana ikan mas, imunostimulan, bakteri asam laktat, 

sintasan. 
 _____________________________ 
 Penulis korespondensi 
Alamat surel: fittrie.pratiwy@unpad.ac.id 
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Introduction 

Common carp (Cyprinus carpio L.) is 

one type of freshwater consumption fish 

which has significant economic value, con-

tains omega 3 and low fatty acids so that it 

can be used as a source of animal protein that 

is relatively inexpensive to meet human nutri-

tional needs and is safe for health because it 

can reduce the increase in cholesterol in the 

blood (Patriono et al. 2009) Another ad-

vantage of common carp is that it is quite easy 

to maintain. Therefore, common carp are in 

great demand, so the need for common carp 

continues to increase. According to fisheries 

data of West Java Province, common carp 

production in the last three years (2014-2016) 

has continued to grow, so that the total pro-

duction in 2016 reached 213,536 tons (Minis-

try of Maritime Affairs & Fisheries 2016)  

The main problem in common carp culti-

vation is the occurrence of infectious bacte-

rial diseases that result in a decrease in fish 

production. To overcome this problem, gen-

erally use various antimicrobial compounds 

such as antibiotics and other chemicals. How-

ever, the application of antibiotics during fish 

production can cause other problems, namely 

bacteria resistant to antibiotics and food 

safety, because antibiotics accumulate in the 

fish's body (Lipsitch 2001). 

Aeromonas hydrophila is a pathogenic 

bacterium that commonly attacks freshwater 

fish, including common carp. This bacterium 

causes haemorrhagic septicemia, which is 

characterized by a bulging stomach, ulcus, le-

sions, abscesses of the skin, exophthalmia, 

and bleeding, especially in the gills and oper-

culum (Kaleeswaran et al. 2011, Sahoo et al. 

2011). This bacterial attack can cause a de-

crease in fish production up to 80% (Hardi & 

Pebrianto 2012). The attack of A. hydrophila 

has a significant impact on the decline in fish 

production, and the use of antibiotics causes 

resistant bacteria and affect the health status 

of fish. It is necessary to seek safer alternative 

methods without any side effects to control 

the attack of A. hydrophila in common carp. 

Some bacteria, including lactic acid bac-

teria (LAB), namely Lactobacillus spp., Ba-

cillus spp., and Lactococcus spp., have been 

commonly used as a probiotic to improve fish 

growth (Harikrishnan et al. 2010, Geng et al. 

2012). Bacillus sp. isolated from the intes-

tines of fish from coastal areas in Japan pro-

duce antimicrobial compounds that can in-

hibit the growth of pathogenic microorgan-

isms in cultivated fish (Sugita et al. 1998). 

The bacteria isolated from the intestines of 

freshwater fish (Providencia aeruginosa 

VSG-2) have shown potential as probiotics 

and antibacterial activity against A. hydroph-

ila (Giri et al. 2012). Recent research shows 

that cellular components of Kocuria probiot-

ics SM1 and SM2 have been shown to induce 

body immunity of rainbow trout against Vib-

rio anguillarum infection (Sharifuzzaman et 

al. 2011). 

The probiotic cellular component has 

been used as an immunostimulant to enhance 

fish's innate and adaptive immune response, 

thus providing benefits to prevent disease at-

tacks. Immunostimulants are a group of 
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biological and synthetic compounds that can 

increase non-specific resistance by interact-

ing directly with cells that activate the im-

mune system in the fish's body (Rawung& 

Manoppo 2014). Cells found in leukocytes 

that can activate the immune system are phag-

ocytic cells (Abbas et al. 2010). 

Some previous studies found that isolated 

lactic acid bacteria (LAB) from common carp 

intestine (Cyprinus carpio L.) have the poten-

tial as immunostimulants to prevent common 

carp from bacterial infection with Aeromonas 

hydrophila, indicated by antagonistic tests 

between lactic acid bacteria and fish patho-

genic bacteria, and showing a high inhibition 

zone for CcB7, CcB8 and CcB15 isolates 

(Rosidah et al. 2018). The purpose of this 

study was to determine the best lactic acid 

bacteria (LAB) isolates in improving the 

body's immune system against the attack of 

the Aeromonas hydrophila bacterium. 

 

Materials and methods 

The research material used included 60 

common carp with an average size of 10 cm, 

lactic acid bacteria (LAB) isolates, namely 

CcB7, CcB8, and CcB15 isolated from com-

mon carp intestines and Aeromonas hydroph-

ila bacteria with a density of 108 CFU mL-1. 

The tools used include 12 pieces of aquarium 

(40x30x30) cm3, UTE digital scales, filter pa-

per Whatman no. 42, haemocitometer, hand 

counter, pH meter, DO meter, autoclave, nee-

dle ose, petri dish, incubator, thermometer, 

spectrophotometer, and water heater.  

This study used an experimental method 

with a completely randomized design consist-

ing of 4 treatments and 3 replications, each 

treatment using 15 common carp. The treat-

ment given was immersion of test fish in dif-

ferent isolates of LAB, namely A: control 

(without soaking the LAB isolate), B: CcB7, 

C: CcB8, and D: CcB15. 

 

Inoculation of Lactic Acid Bacteria (BAL) 

Isolates 

LAB bacteria isolated from common carp 

intestine (isolates of CcB7, CcB8, and 

CcB15) results of previous research were re-

produced. Bacterial culture was carried out on 

de Mann Rogose and Sharpe (MRS) agar me-

dium by inoculation. Media solutions and 

tools are sterilized in autoclave first. Then the 

media is poured on a petri dish and left to 

harden. Furthermore, bacterial isolates were 

cultured on MRS medium with a three-quad-

rant streak method, and then the bacteria were 

incubated under anaerobic conditions for 24 

hours in an incubator at 370C. Pure colonies 

formed from each BAL isolate were re-cul-

tured in MRS broth media in a valcon tube, 

incubated under anaerobic conditions for 24 

hours in a 370C incubator. The culture results 

of LAB isolates using Broth MRS will be tur-

bid when compared to MRS broth control. 

Before being applied, LAB that has been cul-

tured is calculated using a spectrophotometer 

to get a density of 106 CFU mL-1. 
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Aeromonas hydrophila inoculations  

Dissolved Sodium Agar (SA) with 100 

ml of distilled water in an Erlenmeyer flask, 

covered with cotton plug, heated on a hot 

plate with a magnetic stirrer to homogenize 

the solution. Sterilized the solution, used au-

toclave for 15 minutes at 12oC, and poured 

the SA solution on Petri dish aseptically. The 

bacteria A. hydrophila were inoculated on the 

SA medium aseptically, and then incubated at 

30oC for 48 hours. The bacteria are harvested 

using an ose needle, put into a test tube, and 

then stored at a -20oC temperature. Bacterial 

culture is ready to use. 

 

Preparation of Aeromonas hydrophila solu-

tion 

The culture of A. hydrophila was taken 

using an ose needle, then put into a test tube 

containing 10 ml of physiological NaCl. The 

test tube was covered with cotton clogs, and 

then the bacteria were homogenized with vor-

tex. The homogeneous bacteria culture was 

put into a 2 ml cuvette and calculated using a 

spectrophotometer at a wavelength of 540 nm 

and an absorbance value of 0,235 to obtain a 

density of 108 CFU mL-1. 

 

Immersion with Lactic Acid Bacteria 

The test fish used was the Majalaya strain 

common carp with an average length of 10 ± 

0.4 cm obtained from the Cibiru Fish Seed 

Center (BBI) Bandung Regency. Test fish are 

acclimatized for one week to adapt to the new 

environment and ensure the fish is in a 

healthy condition. A total of 12 test fishes 

were put into the aquarium to be soaked in 

LAB isolate solution 106 CFU mL-1 according 

to treatment, namely A: Control (without 

soaking LAB solution); B: CcB7, C: CcB8, 

and D: CcB15, each isolate is repeated three 

times. Immersion is done for 24 hours, re-

peated three times with a frequency of 7 days 

(Septiarini et al. 2012).  

 

Challenge test with Aeromonas hydrophila  

Tested fish after being treated with LAB 

isolates were challenged with Aeromonas hy-

drophila 108 CFU mL-1. Challenging tests 

were carried out by injecting bacteria 0,1 mL 

Aeromonas hydrophila. After the fish were 

tested challenged to observe white and red 

blood cell counts; clinical symptoms included 

damage to the body surface, feed response, 

and shock and survival rate. Observations 

were made for seven days.  

 

Observation parameter 

Calculation of total leukocytes is done by 

thinning the blood with Turk's solution (ratio 

of 1: 10) in the mixing pipette (thoma pi-

pette). The function of Turk's solution is to 

destroy red blood cells. Pipettes are then ho-

mogenized by flicking so that the blood is 

evenly mixed. Before the calculation is done, 

the solution at the end of the unmixed pipette 

is removed. The next droplet is inserted into 

the haemacytometer equipped with a cover 

glass and then observed under a microscope 

with 40 times enlargement (Rawung & Man-

oppo 2014). Total leukocytes are calculated 

using a formula: 



Rosidah et al. 

Volume 21 Nomor 3, Oktober 2021 295 

TW = NW × MF 

Note: 

TW : Total white blood cell 

NW : number of white blood cells counted 

MF : multiplier factor 

TE = NE × MF 

Note: 

TE : Total eritrosit 

NE : number of eritrosit counted 

MF : multiplier factor 

 

Observation of clinical symptoms on 

common carp begins when the fish has been 

infected by the A. hydrophila bacteria. Clini-

cal symptoms observed damage to the body 

include ulcer inflammation, hemorrhage, 

wounds, exophthalmia, dropsy, response to 

feeding, and shocks. 

Observation of survival rates was carried 

out from the first day of common carp in-

fected by A. hydrophila until the last day of 

maintenance. Survival rates are observed by 

counting the number of fish that die every 

day. The percentage of survival rate was ob-

tained using the Effendie (1997) method as 

follows. 

SR=
Nt
No

×100 

Note: 
SR = survival rate (%) 
Nt = the number of fish that live at the end 

of the research (fish)  
No = the number of fish that live at the be-

ginning of the research (fish) 
 

Data analysis 

Data on leukocyte and erythrocyte levels, 

clinical symptoms, feeding response, 

response to shock, and survival rate of com-

mon carp were analyzed descriptively by 

comparing the treatments.  

 

Results  

Observation of the number of white blood 

cells was done to determine changes in the 

number of white blood cells in common carp 

before being treated, after being treated with 

lactic acid bacteria (LAB), and after being 

challenged with the Aeromonas hydrophila 

bacteria. Based on the observations of the 

number of white blood cells before being 

treated, post challenged, showed different 

numbers of white blood cells (Figure 1 and 

2).  

Figure 1 shows that all test fish soaked in 

a solution of lactic acid bacteria (LAB) iso-

lates, ie treatment B, C and D produced a 

higher number of white blood cells than con-

trols (treatment A), which was around 125,00 

x103 cells mm-3 - 147,47 x103 cells mm-3. The 

treatment of D (CcB15) resulted in the high-

est white blood cell count compared to other 

treatments.  

Fish after challenged test with A. hy-

drophila 108 CFU mL-1 showed varying num-

bers of white blood cells ranging from 144,80 

x 103 cells ml-3 to 154,70x103 cells mm-3 (Fig-

ure 2). 

Tested fish soaked in LAB solution 

(treatment B, C, and D) experienced an in-

crease in the number of white blood cells 

higher than the test fish that not soaked in 

LAB solution treatment A (control), which 

ranged between 17-38% (Table 1). This 
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proves that lactic acid bacteria have immuno-

modulatory activation, which plays an active 

role in enhancing the non-specific immune 

system of the fish body. 

Table 2 shows that the test fish in treat-

ment A experienced the highest increase in 

the number of white blood cells, which is 

28%. This indicates that the fish is still sick 

due to the attack of A. hydrophila. The onset 

of disease is caused by pathogenic bacteria 

having the ability to adhesion to the host so 

that it can produce colonization and cause dis-

ease.  

Observation of clinical symptoms on 

common carp fingerling as test fish after in-

fection with bacteria Aeromonas hydrophila 

with a density of 108 cfu mL-1 includes dam-

age to fish body, response to feeding, and 

shock. Fish body damage includes red stain 

(hyperami), necrosis, bleeding (hemoraghic), 

prominent eyes (exophthalmia) and bulging 

stomach (dropsy) (Table 3). 

 
Figure 1 Amount of white blood cells after treatment 

 

 
Figure 2 Amount of white blood cells after challenging test with Aeromonas hydrophila bac-
teria 
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Observation of response to feed was car-

ried out for seven days, observations carried 

out by looking at the response of the fish 

when fed and observing the remaining food 

that was deposited at the bottom of the aquar-

ium. On day one after infecting most of the 

test fish in treatment A did not respond to the 

feed given, while the test fish in the treatment 

treated with lactic acid bacteria decreased re-

sponse (Table 4). 

Observation of responses to shocks or 

fish reflexes is carried out to determine fish 

health conditions for the presence of stimuli 

in the form of a shock to the movement of 

fish. In general, fish that have good health 

have sensitivity to disturbances in the form of 

good reflexes. Test response to shock is done 

by tapping the part of the aquarium wall for 

each treatment. 

 

Table 1 Average increase amount of white blood cells (leukocytes) of common carp after 
being treated with the BAL application 

Treatment Enhancement white blood cells (%) 

A (control) 11 
B (Cc B7) 21 
C ( CcB8) 17 
D (CcB15) 38 

 

Table 2 Average Increase amount of white blood cells (leukocytes) of common carp after 
challenging test with Aeromonas hydrophila bacteria 

Treatment Enhancement white blood cells 
(%) 

  A (control) 28 
B (CcB7) 14 
C (CcB8) 16 

  D (CcB15) 5 
 

Table 3 The damage of common carp body during challenging tests with Aeromonas hydroph-

ila bacteria 
Observation 
of the day 

Types of lactic acid bacterial isolates 
(A) B (CcB7) C  (CcB8) D (CcB15) 

1 2 3 1 2 3 1 2 3 1 2 3 
1 a a - a - a a - - - - - 
2 ac ac a a a a a - a - - ac 
3 a c a ac a ac a a ac a a c 
4 c dc a - - c ac - c ac c - 
5 c c ac - - - - - - - - - 
6 c c c - - - - - - - - - 
7 c - - - - - - - - - - - 

Note:  a. Red Stain (hiperami)   b. distended stomach (dropsy) c. Broken Fin  d. Exophthalmic 
(-) There are no clinical symptoms 
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Observation of the survival of common 

was carried out after the infection with A. hy-

drophila for seven days of maintenance. The 

observations showed that the various survival 

rates in each treatment ranged from 33.33% 

to 83.33% (Figure 5). 

 

Discussion 

Amount of white blood cells (leukocytes) 

Based on observations of test fish in each 

treatment experienced a percentage increase 

in the number of white blood cells that dif-

fered after being treated with LAB solution 

(Table 1). Table 1 shows that test fish that 

were not soaked in LAB solution (control) ex-

perienced the lowest increase in white blood 

Table 4 Response of common carp to feed after A. hydrophila 108 CFU mL-1 bacterial infec-
tion 

Observa-
tion of the 

day 

Types of lactic acid bacterial isolates 
(A) CcB7 (B) CcB8 (C) CcB15(D) 

1 2 3 1 2 3 1 2 3 1 2 3 
1 - - + + + + + + + + + + 
2 - + + + + + + + + + + + 
3 - + + + + + + ++ + + + ++ 
4 + - + + + + + + ++ ++ + ++ 
5 + + + ++ + + ++ ++ ++ ++ ++ ++ 
6 + + ++ ++ ++ ++ ++ ++ + ++ ++ ++ 
7 + + ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 

Note:  
(-)    No response to feed 
(+)   Response to low feed (there is leftover food)  
(++) Response to normal feed (feed is not left over)  
 

Table 5 Response of common carp to shock after A. hydrophila 108 CFU mL-1 bacterial in-
fection 

Observation of the 
day 

Types of lactic acid bacterial isolates 
(A) CcB7 (B) CcB8 (C) CcB15 (D) 

1 2 3 1 2 3 1 2 3 1 2 3 
1 - - - - - - - - - - + + 
2 - - + + + + - + + + + + 
3 - - + + + + + ++ + + ++ ++ 
4 - + + + ++ ++ + ++ ++ ++ + ++ 
5 - + + + + + ++ ++ + ++ ++ ++ 
6 + + + ++ ++ ++ ++ + ++ ++ ++ ++ 
7 + + + ++ ++ ++ ++ ++ ++ ++ ++ ++ 

Note:  
(-)    No response to shock 
(+)   Response to low shock (there is leftover food)  
(++) Response to normal shock (feed is not left over)  
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cell count (11%). The increase in the number 

of white blood cells in treatment A (control) 

occurs due to the increase in age and weight 

of the fish during the maintenance period. As 

the opinion of Claver & Quaglia (2009) that 

age and weight of fish affect the fish's blood 

system, one of them is by increasing white 

blood cells. According to Takahashi & Urbi-

nati (2013), white blood cells are an indicator 

of innate immune (innate immune). Among 

natural immunostimulants, lactic acid bacte-

ria (LAB) derived from the digestive tract of 

fish can replace antibiotics to control fish dis-

ease because of its role as a key in responding 

to fish immunity (Gómez et al. 2008). Ac-

cording to Whyte (2007), leukocytes are one 

of the blood cells that play a role in the innate 

immune system of the fish's body. Phagocytic 

activity is the body's defense mechanism and 

an essential characteristic of the immune sys-

tem. According to Sekirov et al. (2010), the 

addition of microbial cells can induce gene 

expression in pathways associated with the 

immune system 

Lactic acid bacteria that experienced the 

highest increase in white blood cell count 

were in treatment D (CcB15) was 38%. Based 

on the results of the identification of the iso-

late BAL CcB15 strain, including Lactobacil-

lus gasseri bacteria. According to Harikrish-

nan et al. (2010) & Geng et al. (2012) among 

lactic acid bacteria (LAB) bacteria used as 

probiotics to improve fish growth, namely 

Lactobacillus spp and Lactococcus spp. 

Figure 2 shows test fish in all treatments 

after being challenged to produce higher 

white blood cell counts than before challenge 

testing. This shows fish in conditions against 

pathogenic bacteria. Based on the observa-

tions of tested fish after being challenged, the 

percentage of white blood cells increased by 

different percentages (Table 2). 

Tested fish given LAB isolates CcB15 

(treatment D) resulted in a low increase in 

leucocyte levels was 5%. The low increase in 

leucocyte levels in fish after challenge test 

showed fish in healthy condition. Lactic Acid 

Bacteria CcB15 isolates can inhibit the 

 
Figure 5 Survival rate of common carp after being challenged with A. hydropila 108 CFU mL-

1 bacteria 
 

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

A (kontrol) CcB7 CcB8 CcB15

S
u

rv
iv

a
l 

R
a

te
 (

%
)

Isolate of Bacteria

Average of
Survival Rate (%)



Effectiveness of lactic acid bacteria to increase the body resistance of 

300 Jurnal Iktiologi Indonesia 

growth of pathogenic bacteria. This means 

that non-pathogenic bacteria are also bound 

to the same adhesion receptors as pathogenic 

strains so that pathogenic strains have no 

chance of adhesion, forming colonization and 

causing disease (Fooks & Gibson 2002). Pro-

biotics (non-pathogenic bacteria) seem to act 

as competitors (competitors) for pathogenic 

bacteria to bind themselves to adhesion re-

ceptors so that pathogenic bacteria cannot 

form colonies and thus cause disease. 

According to Perez et al. (2007) mecha-

nism of non-pathogenic bacteria, including 

LAB class in preventing several types of 

pathogenic bacterial infections through the 

release of bacteriokines (cytokine like mole-

cules), NO, free radicals, low pH, receptor 

blocking, and inhibition of epithelial cell ad-

hesion with the help of intestinal mucin (Dju-

naedi 2007). Several studies have also shown 

the ability of Lactobacillus species to stimu-

late IFNγ production (interferon gamma) and 

IL-12 which further increases the body's re-

sistance (Parvez et al. 2006).  

According to Coconnier et al. (1993), 

pathogenic bacteria must have the ability to 

do adhesion to produce colonization and 

cause disease. There were many white blood 

cells in the treatment fish A, B, and C after 

challenge test due to phagocytosis in the fish's 

body. According to Dwinanti et al. (2014), 

the increase in white blood cells indicates that 

the fish is experiencing infection. The fish's 

body anticipates this condition by producing 

more white blood cells in response to immun-

ity. 

The workings of probiotic bacteria in urg-

ing the growth of disease-causing bacteria ap-

pear to begin with the effect of their work on 

the immune system. In the past decade, it was 

found that the lactobacilli eaten can stimulate 

macrophage activity against several different 

bacterial species. This may be caused by the 

absorption of antigen or lactobacilli translo-

cation through the intestinal wall directly into 

the bloodstream to stimulate macrophages. 

The results of research conducted by volatile 

fatty acids Fooks & Gibson (2002) produced 

by Lactic Acid Bacteria (LAB) were able to 

control the colonization of Shigella sonnei 

and Entero Pathogenic Echeriecia Coli 

(EPEC). 

 

Clinical symptoms of common carp finger-

ling infected with Aeromonas hydrophila 

bacteria 

Observation of clinical symptoms on 

common carp fingerling as test fish after in-

fection with bacteria Aeromonas hydrophila 

with a density of 108 cfu mL-1 includes dam-

age to fish body, response to feed, and shock. 

Fish body damage includes red stain (hy-

perami), necrosis, bleeding (hemorrhagic), 

prominent eyes (exophthalmia), and bulging 

stomach (dropsy). 

Based on Table 3, the treatment of A 

(control), B (CcB7) and C (CcB8) test fish, 

on day one after infection with A. hydrophila 

bacteria, body damage has begun to appear, 
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although not in all test fish. The body damage 

seen was a red stain (hyperami) (Figure 3A). 

On the second day, the test fish in treatment 

D only had a small amount of damage to the 

body in the form of red stains and flaky fins 

(Figure 3B). 

On day 4, the test fish in treatment A ex-

perienced exophthalmia marked with promi-

nent eyes (Figure 4). 

Clinical symptoms that appear after the 

fish is infected with Aeromonas hydrophila 

bacterium is in accordance with the state-

ments of Lukistyowati et al. (2011), that clin-

ical symptoms in common carp arising from 

A. hydrophilla bacterial infection, namely the 

onset of hyperemia, inflammation (necrosis 

and ulcers), especially in the injection site. 

Tested fish in treatment B (CcB7) and C 

(CcB8) and D (CcB15) starting on day 5 until 

the end of the observation there was no more 

damage to the body, clearly seen in the test 

fish in treatment D. This showed that the test 

fish in the treatment had high body resistance 

was seen from high levels of leucocyte after 

induced with probiotic CcB15 isolates (treat-

ment D). 

 

Fish response to feed 

Table 4 shows that almost all goldfish in 

treatment A (control) on day one after the 

 

A     B 

Figure 3 A Red stain (hyperemia), B. Flaky fin 
 

 
Figure 4 Fish experiencing Exophthalmia 

 



Effectiveness of lactic acid bacteria to increase the body resistance of 

302 Jurnal Iktiologi Indonesia 

challenge test did not show a response to the 

feed given. This shows that fish in sick con-

ditions due to the body's natural defenses can-

not fight A. hydrophila attacks. According to 

Kabata (1985), fish infected with A. hydroph-

ila bacteria cause a decrease in appetite.   

In Treatment B (CcB7), C (CcB8) and D 

(CcB15) have a better response to feed. This 

shows that A. hydrophila bacteria do not at-

tack fish in healthy conditions. The natural 

defense of the fish's body has increased with 

the provision of lactic acid bacteria to be able 

to fight the attack of the bacteria. At the end 

of the observation the response of fish to feed 

returned to normal, indicating that fish are 

still in good health. 

 

Fish response to immersion test 

Tested fish in treatment A (0 ppm) on day 

one after infecting the response to shock did 

not exist. As well as fish that do not respond 

to the feed given, that fish is sick due to the 

attack of Aeromonas hydrophila bacteria. The 

natural immune system of fish is unable to 

fight the attack of the bacteria. Tested fish 

whose natural immune system has increased 

by giving lactic acid bacteria (LAB) at the 

end of the observation response to shock re-

turns to normal, moves agile. Tested fish in 

treatment D recovery response to shock faster 

than other treatments, namely day 3. 

 

Survival rate 

Figure 5 shows the A-treatment (control) 

test fish showed a low survival rate compared 

to the other treatment. This indicates that 

lactic acid bacteria (LAB) can increase the re-

sistance of the common carp body, seen from 

higher leukocyte levels and mild body dam-

age compared to controls. Lactic acid type 

Lactobacillus gasseri CcB15 strain is more 

potent in inducing the natural resistance of 

fish seen from elevated levels of leukocytes, 

mild clinical symptoms, recovery of response 

to feed, and a faster shock and the highest sur-

vival of 83.33%. Leukocytes are cellular de-

fenses that include non-specific defenses that 

will phagocyte pathogens, so mild clinical 

symptoms characterize the increase in fish 

body resistance.  

 

Conclusion 

Immersion carp (Cyprinus carpio L) in a 

solution of lactic acid bacteria can increase 

the body's resistance to Aeromonas hydroph-

ila bacteria, indicated by an increase in white 

blood cells by 21 -38%. Immersion of carp in 

lactic acid bacteria solution of CcB15 (Lacto-

bacillus gasseri) isolate was most effective, 

as seen from the highest increase in white 

blood cell count (38%), the mildest clinical 

symptoms, faster recovery, and the highest 

survival (83.33%.). 
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