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ABSTRACT 

This study aims to see the condition of hematocrit levels and differential leukosit after immersion 

in LAB isolated and after in vivo, using Aeromonas hydrophila bacterium. LAB isolated were obtained 

from the organs of the common carp intestine. The study used a Completely Randomized Design (RAL) 

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, namely A: without LAB isolate (control), B: 

isolate CcB7, C: isolate CcB8, D: isolate CcB15. Immersion was done three times, with a frequency of 

seven days. Parameters observed included hematocrit levels, leukocyte differentiation and survival rate. 

The results showed that immersion in LAB isolate CcB15 will enhance the differential leukocytes and 

hematocrit levels that serve as indicators of carp body resistance, which is shown by high levels of white 

and red blood cells. 

 

Keywords: fingerling of Common carp, Lactic acid bacteria, Hematocrit levels, Differential leukosit, 

survival rate, immunostimulant, Aeromonas hydrophila, Cyprinus carpio 

 

 

 

1.  INTRODUCTION      

 

Common carp (Cyprinus carpio L.) is one type of freshwater consumption fish which has 

important economic value, contains omega 3 and low fatty acids so that it can be used as a 
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source of animal protein that is relatively inexpensive to meet human nutritional needs and is 

safe for health, because it can reduce the increase in cholesterol in the blood. Common carp is 

preffered by many people because the meat taste and protein content. Another advantage of 

common carp is that it is quite easy to maintain. 

Therefore common carp are in great demand, so the demand 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 increase, so that the total production in 2016 

reached 213,536 tons (Ministry of Maritime Affairs and Fisheries, 2016). 

 

 
 

Picture 1. Common carp (Cyprinus carpio L.) 

 

 

The main problem in common carp cultivation is the occurrence of infectious bacterial 

diseases that result in a decrease in fish production. To overcome this problem, generally use 

various antimicrobial compounds such as antibiotics and other chemicals. However, 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. 

Aeromonas hydrophila is a pathogenic bacterium that commonly attacks freshwater fish, 

including common carp. This bacterium causes haemorrhagic septicemia which is characterized 

by bulging stomach, ulcus, lesions, abscesses of the skin, exophthalmia, and bleeding especially 

in the gills and operculum. This bacterial attack can cause a decrease in fish production up to 

80%. The attack of A. hydrophila has a large 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 alternative methods that are safer without any side effects to control the attack of A. 

hydrophila in common carp. 

Lactic acid bacteria (LAB) is a gram-positive bacteria in the form of coccus or bacil, does 

not form spores, optimum temperature ± 40 ºC, generally non motile, anaerobic, catalase 

negative and oxidase positive, with lactic acid as the main product of carbohydrate 

fermentation. The special properties of lactic acid bacteria are able to grow at high levels of 

sugar, alcohol, and salt, capable of fermenting monosaccharides and disaccharides. 

Some bacteria including lactic acid bacteria (LAB), namely Lactobacillus spp., Bacillus 

spp. and Lactococcus spp. has been commonly used as a probiotic to improve fish growth. 
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Bacillus sp. isolated from the intestines of fish from coastal areas in Japan produce 

antimicrobial compounds that can inhibit the growth of pathogenic microorganisms in 

cultivated fish. The bacteria isolated from the intestines of freshwater fish (Providencia 

aeruginosa VSG-2) have shown potential as probiotics and antibacterial activity against A. 

hydrophila. Recent research shows that cellular components of Kocuria probiotics SM1 and 

SM2 have been shown to induce body immunity of rainbouw trout against Vibrio anguillarum 

infection. The probiotic cellular component has been used as an immunostimulant to enhance 

the innate and adaptive immune response of fish, thus providing benefits to prevent disease 

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

non-specific resistance by interacting directly with cells that activate the immune system in the 

fish's body. Cells found in leukocytes that can activate the immune system are phagocytic cells.  

Based on the results of previous research, isolated isolates of lactic acid bacteria (LAB) 

from common carp intestine (Cyprinus carpio L.) have the potential as immunostimulants to 

prevent common carp from bacterial infection with Aeromonas hydrophila, indicated by 

antagonistic tests between lactic acid bacteria and fish pathogenic bacteria, showing a high 

inhibition zone for CcB7, CcB8 and CcB15 isolates. 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. 

 

 

2.  MATERIALS AND METHODS 
 

2. 1. Materials and Tools 

The research material used included 144 common carp with an average size of 10 cm, 

lactic acid bacteria (LAB) isolates, namely CcB7, CcB8 and CcB15 isolated from common carp 

intestines and Aeromonas hydrophila bacteria with a density of 108 cfu/ml. The tools used 

include 12 pieces of aquarium (40×30×30) cm3, UTE digital scales, autoclave, needle ose, petri 

disk, incubator, thermometer, spectrophotometer and water heater.  

 

2. 2. Method 
 

This study used an experimental method with a completely randomized design consisting 

of 4 treatments and 3 replications, each treatment using 12 common carp. The treatment given 

was immersion of test fish in different isolates of LAB, namely A: control (without soaking the 

LAB isolate), B: CcB7, C: CcB8 and D: CcB15. 

 

2. 3. Procedure 

Culture of Lactic Acid Bacteria (LAB) 

LAB bacteria isolated from common carp intestine (isolates of CcB7, CcB8 and CcB15) 

results of previous research were reproduced. Bacterial culture was carried out on de Mann 

Rogose and Sharpe (MRS) agar medium by inoculation. Media solutions and tools are sterilized 

in autoclave first. Then the media is poured on a petri disk and left to harden. Furthermore, 

bacterial isolates were cultured on MRS medium with three quadrant streak method, then the 

bacteria were incubated under anaerobic conditions for 24 hours in an incubator at 37 ºC. Pure 

colonies formed from each BAL isolate were re-cultured in MRS broth media in a valcon tube, 

incubated under anaerobic conditions for 24 hours in a 37 ºC incubator. The culture results of 
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LAB isolates using MRS broth will be turbid when compared to MRS broth control. Before 

being applied, LAB that has been cultured is calculated using a spectrophotometer to get a 

density of 106 CFU/mL. 

 

Culture of Aeromonas hydrophila Bacteria 

Nutrient Agar (NA) which has been weighed, dissolved with 100 ml of distilled water in 

an erlenmeyer flask, closed using a cotton plug, then heated using a hot plate which is equipped 

with a magnetic stirrer to homogenize the solution. Then the solution was sterilized using 

autoclave for 15 minutes at 121 ºC. Sterile SA media was poured aseptically on petri disks, 

allowed to cool until frozen and frozen. The bacteria A. hydrophila were inoculated on the SA 

medium aseptically, then incubated at 30 ºC for 48 hours. The bacteria are harvested using an 

ose needle and put into a test tube, then stored at a temperature of -20 ºC. Bacterial culture is 

ready for use. 

 

Making Aeromonas hydrophila 108 CFU/mL bacterial solution  

The culture of A. hydrophila was taken using an ose needle, then put into a test tube which 

contained 10 ml of physiological NaCl, the test tube was covered with cotton clogs and then 

the bacteria were homogenized with vortex. 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. 

 

Immersion Fish in a Solution of Lactic Acid Bacteria  

The test fish used was the Majalaya strain common carp with an average length of 10 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 immersed in LAB isolate solution 106 

CFU/mL 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, 

repeated three times with a frequency of 7 days.  

 

Challenging Test with Aeromonas hydrophila Bacteria  

Tested fish after being treated with LAB isolates were challenged with Aeromonas 

hydrophila 108 CFU/mL. Challenging tests were carried out by injecting bacteria Aeromonas 

hydrophila. After the fish were tested challenged to observe hematocrit levels, Differential 

leucocytes and survival rate. Observations were made for seven days.  

 

2. 4. Observation Parameter 

Hematocrit of Common carp 

Hematocrit measurements on common carp are using method, by means of blood taken 

from the base of the tail, then applied to a microhematocrit tube (capillary tube) coated with 

heparin with a capillary system. The capillary tube was introduced to the centrifugator at a 

speed of 3000 rpm for 30 minutes. Measurements were made by comparing the volume of blood 

objects to the volume of plasma blood using hematocrit scale. 
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Differential Leucocyte of Common carp 

The first step is the making of smear preparations. The blood of the fish is dripped onto 

the glass preparation and then dried, and soaked in methanol for 30 minutes and then dripped 

with giemsa. After the giemsa dries, the preparation is washed and ready to be observed. 

Measurement of differentiation of leukocytes in carp is done by observing the levels of 

neutrophils, monocytes, and lymphocytes from fish and calculated using the calculation below: 

 

 

 

 

 

 

 

 

 

 

Survival Rate 

Observation of survival rates was carried out from the first day of common carp infected 

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 obtained using the 

Effendie (1997) method as follows. 

 

 

 

 

 

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 beginning of the research  

 

2. 5. Data Analysis 

Data on hematocrit levels. Differential leukocytes, and survival were analyzed using the 

ANOVA F test. If there are significant differences between treatments then proceed with 

Duncan's multiple distance test at the 5% error level to determine the best treatment. 

 

 

3.  RESULT DISCUSSION  

3. 1. Percentage of Common carp Hematocrit levels 

Hematocrit observation was carried out before immersion, after immersion, and after an 

in vivo test of the bacterium Aeromonas hydrophila.  is useful to determine the condition of fish 

health by looking at the percentage volume of erythrocyte cells in the blood. Hematocrit levels 

of test fish are presented in the form of the table below (Table 1) 
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Table 1. Hematocrit levels of Common carp. 

 

 

  

 

 

 

*Description: The average value followed by letters is significantly different according to Duncan's Multiple 

Range Test at 95% confidence level. 

 

 

Based on Table 1, decrease in hematocrit levels was suspected because the fish 

experienced anemia and stressed the attack of Aeromonas hydrophila. Decreasing hematocrit 

levels can be used as a clue about the low protein content, vitamin deficiency or fish getting an 

infection. After being infected with A.hydrophila, the number of erythrocytes tended to 

decrease compared to after immersion, indicating that there was anemia in fish due to bleeding 

in blood-producing organs. 

 

3. 2. Differential Leucocyte of Common carp 

Differential leukocytes observations in fish are conducted to determine the form of 

resistance of the fish body in counteracting the attack of pathogenic bacteria A.hydrophila. 

Leukocytes that are observed include lymphocytes, monocytes, neutrophils. The percentage of 

leukocyte differentiation calculations is found in the graph below (Figures 1 and 2). 

Differential observations of leukocytes were carried out before and after challenging tests 

using the bacteria A. hydrophila. The percentage of lymphocytes in each treatment after 

immersion ranged from 74 - 82%. While after the challenge test, the lymphocyte percentage 

became 65, 67 - 75.33%. Treatment A has a lower lymphocyte percentage when compared to 

treatment B, C, D due to treatment B, C, D concentration of lymphocytes has increased due to 

immunostimulant administration in fish through immersion of LAB isolates in fish. 

Based on Table 2, the results lymphocyte calculation (in vivo) showed a decrease when 

compared with lymphocytes before the challenging test. This is because lymphocytes in the 

fish's body have been used to ward off attacks of pathogenic bacteria. Lymphocytes in the body 

of fish are not phagocytic but play an important role in the formation of antibodies, reduced 

number of lymphocytes can reduce the concentration of antibodies causing an increase in 

disease attacks. 

 

Treatment 

Hematokrit (%) 

(Immersion) 

Hematokrit (%) 

(in vivo) % Decrease 

Blood Blood 

Control (A) 44 ± 1.0a 25 ± 2.64a 19 

CcB7 (B) 21.6 ± 10.4b 20 ± 2.64a 1.6 

CcB8 (C) 37 ± 6.55bc 20 ± 3.0ab 17 

CcB15 (D) 35 ± 4.72d 27.5 ± 3.05c 7.5 
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Figure 1. Leukocyte differentiation of Common carp before and after LAB immersion 

 

 

 
  

Figure 2. Leukocyte differentiation of Common carp before and after in vivo 
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Table 2. Lymphocytes (%) of Common carp after immersion LAB and in vivo. 

 

 

 

    

 

 

 

 

 

Description: The average value followed by letters is significantly different according to Duncan's Multiple Range 

Test at 95% confidence level. 

 

 

Table 3. Monocytes (%) of Common carp after immersion LAB and in vivo. 

 

 

 

 

 

 

 

 

 

 
 

 

 

Description: The average value followed by letters is significantly different according to Duncan's Multiple Range 

Test at 95% confidence level. 

 

 

In Table 3, the percentage of monocytes in each treatment after immersion ranged from 

6 - 12%. While after the challenge test, the percentage of monocytes in each treatment increased 

to 12.33 - 19.33%.  

Increased levels of monocytes after challenging tests because monocytes phagocytes 

foreign objects around them to maintain the resistance of fish to fight the attack of pathogenic 

bacteria. macrophages are part of mature monocytes that play a major role in eating organisms 

and then destroyed. Monocytes in the blood are short-lived, resulting in fluctuations in the 

number of monocytes. Monocytes will increase in number when there is inflammation. 

The percentage of neutrophils (Table 4) in each treatment after immersion ranged from 

10 - 13%. While after the challenge test (in vivo), the percentage of neutrophils in treatment A 

and D has increased, and in treatment B and C has decreased. However, the increase and 

Treatment 

Lymphocytes   

(Immersion) 

Lymphocytes  

(in vivo) % Decrease 

Blood Blood 

Control (A) 75.67 ± 6.02 65.67 ± 2.08a 10 

CcB7 (B) 74.00 ± 3.60 67.33 ± 1.52b 6.67 

CcB8 (C) 78.67 ± 3.21 69.00 ± 4.35c 9.67 

CcB15 (D) 82.00 ± 2.64 75.33 ± 0.57d 6.67 

Treatment 

Monocytes  

(Immersion) 

Monocytes 

(in vivo) % Enhancement  

Blood Blood 

Control (A) 8.00  ± 3.46 19.33 ± 1.15a 11.33 

CcB7 (B) 10.33 ± 2.51 18.00 ± 4.35b 7.67 

CcB8 (C) 8.00 ± 2.00 18.67 ± 1.52b 10.67 

CcB15 (D) 6.00 ± 1.73 11.67  ± 1.52bc 5.67 
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decrease were not significant. Neutrophils function to defend the body from harmful particles, 

especially bacteria. 

 

Table 4. Neutrophil (%) of Common carp after immersion LAB and in vivo. 

 

 

 

 

 

 

 

 

 

 

 

Description: The average value followed by letters is not significantly different according to Duncan's Multiple 

Range Test at 95% confidence level. 

 

 

3. 3. Survival Rate 

 

 
 

Figure 3. Survival rate of Common Carp after being challenged with A. hydropila 108 cfu/mL  

 

 

Based on variance analysis (ANOVA) test showed that between treatments of immersion 

of LAB isolates on fingerling Common carp was not significantly different from the survival 

rate of fish with a significance level of 5%, different according to Duncan's Multiple Range 

Test at 95% confidence level. However, there was a trend toward the best treatment, namely 

the immersion treatment of BAL isolates CcB15 code (D), because treatment D is the highest 
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Control (A) 12.33 ± 3.21 15.00 ± 1.00 2.67 

CcB7 (B) 15.67 ± 1.15 14.67 ± 4.50 1.00 

CcB8 (C) 13.33 ± 3.51 12.33 ± 4.16 1.00 

CcB15 (D) 12.00 ± 2.00 13.00 ± 1.00 1.00 
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survival rate was 83%. LAB isolated contain bacteriocin which has a broad spectrum in 

inhibiting the growth of decomposing bacteria and pathogenic bacteria. Increased immune 

system in fish, able to counteract the attack of Aeromonas hydrophila bacteria, so that the 

survival rate of fish is high and daily mortality of fish is low. 

 

 

4.  CONCLUSIONS 

 

CcB15 isolate is the best lactic acid bacteria to improve Hematocrit level and Differential 

Leucocytes as an immune system of fingerling Common Carp infected by Aeromonas 

hydrophila bacteria. 
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