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Abstract. Guppy fish (Poecilia reticulata var. Mosaic) is a type of ornamental fish that has many enthusiasts. Guppy fish 

culture still has low growth and viability in guppy fish culture. The previous solution was to apply antibiotics, but as time goes 

by antibiotics cause bacterial resistance. Another solution is the application of probiotics to feed. L.paracasei is one of the 

lactic acid probiotic bacteria and has never been applied to guppies. This study aimed to analyze the effect of the probiotic on 

performance (growth and viability, gill and gut histology, and LAB (Lactic Acid Bacteria L.paracasei) total) in guppies. 180 

fish were randomly assigned into four triplicates groups and there were four treatment groups: 0 (Control), 5, 10, and 15 mL. 

kg-1 feed. As the result of this research, the highest body weight and length growth performance are found in the P3 group. 

Meanwhile, there were no significant differences between the groups of guppies' viability. Gill and intestinal histology showed 

that the control group was the best. This study concludes that 15 mL. kg-1 is considered the most effective for improving the 

performance of guppy fish. The addition of L.paracasei can be used as a feed supplement to improve the performance of guppy 

fish. 
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INTRODUCTION 

Guppy fish (Poecilia reticulata) is one type of 

ornamental fish that has many enthusiasts because 

guppy fish have various colors and patterns. 

Guppies are also known as million fish or rainbow 

fish. According to Zezen et al., (2022), Indonesia's 

maritime ornamental fish market share is 20 

percent of the global world market Share. The 

number of  Indonesian freshwater 

ornamental  fish species are estimated at around 

36 percent of ornamental fish species 

worldwide, as many as 400 species, one of the 

favorite ornamental fish commodities from 

Indonesia is guppy fish which dominate as much 

as 25% in the world market. KKP (2019) reports 

that Indonesia is likely to be an exporter of 

freshwater ornamental fish, especially guppies. It 

was noted that Indonesia, especially the Special 

Region of Yogyakarta (DIY) exported 1.2 million 

guppy fish seeds to the Philippines. Besides DIY, 

guppy fish export activities were preceded by Bali, 

Jakarta, and Bandung. This is evidenced by the 

value of domestic ornamental fish production 

which increased by an average of 13.17% from 

2015 to 2018, indeed guppies with the highest 

value of 82.5%. This causes guppy fish to be 

widely used as an ornamental fishery business 

field which is seen as having bright prospects. 

Guppy fish farming is said to be successful 

if it can produce fish with good performance, 

good growth and high viability. An important 

factor influencing the growth and viability of 

guppies is environmental management and 

feed management, which are determinants of 

the level of feed consumption and water 

quality of the guppy fish habitat. The 

management of the provision and the 

management of the environment in fish 

farming have a close relationship and 

influence each other. Poor feed management 

will affect air quality, as well as poor 

environmental management will reduce feed 

consumption by fish (Waite et al., 2014; 

Ahmed, 2019). However, in real practice in 

the field, there is still a low level of viability 
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and growth in guppy fish culture. This is due 

to poor feed management, as well as a 

decrease in air quality followed by the 

emergence of disease, which ultimately 

results in the death of fish. 

Based on these problems, it is necessary to 

have additional ingredients in the feed to 

increase fish growth by maximizing the 

absorption rate of feed in the intestines and 

increasing fish viability by maintaining water 

quality so that fish avoid disease. Antibiotics 

have been commonly used as additives in feed 

to promote growth and prevent pathogens. 

Antibiotics have been used in aquaculture 

since 1950. Antibiotics are used to increase 

fish growth by utilizing their ability to 

increase food absorption or act as AGP 

(Antibiotic Growth Promoters) and can treat 

infections from pathogenic bacteria. The 

antibiotics commonly used in aquaculture are 

oxytetracycline, tetracycline, amoxicillin, 

ampicillin, erythromycin, sulfonamides, and 

quinolones (Boeckel et al., 2015; Schar et al., 

2020). Antibiotics in guppy farms had 

resistant issues in ampicillin and physical 

defects in chloramphenicol application in 

early fry (Anjur, 2021). Antibiotics also 

inhibit and kill the normal beneficial flora in 

the intestine and damage the natural 

environment which can have an impact on the 

absorption of fish nutrients (Maynard et al., 

2012). 
The right solution based on previous research 

is to use probiotics added to guppy fish feed. 

Probiotics are live microorganisms (bacteria, 

yeast, or fungi), which can have a good effect on 

body health and are beneficial to the host. The 

workings of this probiotic are to improve the 

balance of microbes in the digestive tract of living 

things (Jannah et al., 2016). The role of probiotics 

in aquaculture is as a stimulant, increasing feed 

conversion ratio, inhibiting the growth of 

pathogenic bacteria, producing natural antibiotic 

abilities, and improving air quality (Steenbergen 

et al., 2015). 

Previous research related to probiotic testing 

on guppy fish has been carried out by (Khine, 

2018), four species of bacteria of the 

genus Bacillus namely B. megaterium, B. larvae, 

B. fimus, and B. megatrium can improve air 

quality including dissolved oxygen (DO). and the 

amount of ammonia and guppies treated with these 

4 probiotics were all alive until the end of the 

observation, namely on the 21st day. (Schmidt et 

al., 2017) also stated that two species of probiotic 

bacteria Phaeobacter inhibins and Bacillus 

pumilus can reduce mortality and increase the 

microbiome in the digestive tract of guppies. Tests 

of probiotics from the genus Lactobacillus have 

never been carried out on guppies. 

Previous research related to the probiotic 

bacterial species L.paracasei on fish has been 

carried out by (Ljubobratovic et al., 2017), 

who stated that the administration of the 

probiotic L.paracasei had a positive effect on 

larval growth, protein digestibility, and bone 

development, as well as reducing the potential 

for pathogens in Sander lucioperca fish. 

Research related to the application of the 

probiotic L.paracasei to guppies has not been 

carried out, so it needs to be studied further to 

add references to probiotics in the world of 

fisheries. This study aimed to analyze the 

effect of the probiotic on performance (growth 

and viability, gill and gut histology, and LAB 

(Lactic Acid Bacteria L.paracasei) total) in 

guppies. Based on this background, a study 

was conducted on the effect of the probiotic 

L.paracasei on performance (growth and 

viability), histology of gills and intestines, and 

total LAB (Lactic Acid Bacteria) in guppies 

(Poecilia reticulata var. Mozaic).  

METHODS   

Probiotic Preparation 

L.paracasei which has been isolated from 

chicken intestines, was rejuvenated on MRSB 

media. L.paracasei that has been purified is 

inoculated on MRSA media with added CaCO3 

and incubated for 48 hours at 37o C. Probiotics are 

harvested by taking the isolates put in sterile 

physiological saline solution of 0.85% NaCl and 

equating the turbidity with the standard Mc. 

Farland. According to (Kamaliah, 2017), the 

manufacture of the Mc Farland 0.5 standard by 

mixing 0.05 ml of a 1.175% solution of barium 

chloride (BaCl2) and 9.95 ml of a 1% solution of 

sulfuric acid (H2SO4) in a test tube. Sterile 

physiological NaCl/sterile distilled water was put 

into a sterile test tube according to the desired 

volume, then 1 ose of bacterial culture was mixed 

and the color of turbidity was adjusted to the 

standard Mc Farland 0.5. Mc Farland 0.5 indicates 

the number of colonies 1.5 x 108 CFU/mL. 
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(Dalynn, 2014) added that the density accuracy of 

Mc. Farland can be tested using a 

spectrophotometer with absorbance values 

between 0.08 to 0.1 at a wavelength of 625 nm. 

Bacterial population density can also be 

determined by calculating the population using 

Total Plate Count with serial dilutions up to 10 

times. 

Feed Preparation 

Feed preparation is done by mixing probiotics 

with commercial feed made for guppies. The 

concentration of probiotics was in accordance 

with the treatment is 5, 10, and 15 mL. kg-1 of 

feed. The control treatment (P0) was prepared 

using the same feed but without the addition of 

probiotics. Preparation of feed in other treatments, 

namely by mixing all the feed sprayed with 

probiotics as much as the required dose when it 

will be given to the fish. 

In Vivo Study Design 

This study used a completely randomized 

design, non-factorial with 4 levels of treatment 

factors and 3 replications. The population was 180 

guppies with uniform weight which were divided 

into 4 treatment groups. Each treatment group was 

repeated 3 times, each experimental unit consisted 

of 45 guppies. The repetition factor consists of P0 

(Control: Commercial feed without probiotics), P1 

(Commercial feed with probiotics 5 ml/1 kg feed), 

P2 (Commercial feed with probiotics 15 ml/1 kg 

feed), and P3 (Commercial feed with probiotics 25 

ml/1 kg feed). The research variables consisted of 

probiotic L.paracasei’ doses as independent 

variables, fish performances (that include growth 

and viabilities), histology of gill and gut, and total 

LAB of Guppy Fish (Poecilia reticulata var. 

Mosaic). Before giving treatment, guppies were 

acclimatized for 1 day. Then feeding is done twice 

a day, in the morning and evening. Feed 

containing probiotics was given only in the first 

week of treatment. 

Performance Parameters 

Guppie's performance is seen from their 

growth and viability. The growth measured 

included growth in body weight and growth in 

body length. Body weight growth is measured by 

the formula : 

 

       W = Wt – Wo       (Lugert et al., 2014) 

Formula description: 

W : Weight growth (g) 

Wt : Final weight of fish fry (g) 

Wo : Initial weight of fish fry (g) 

 

Body length growth is measured by the 

formula 

 

        L = Lt – Lo     (Lugert et al., 2014) 

 

Information : 

L : Growth Length (cm) 

Lt : Final length of fish fry (cm) 

Lo : Initial length of fish seed (cm) 

 

Performance is also measured by the survival 

rate or viabilities, based the formula : 

 

    (Muchlisin et al., 2016) 

 

SR = Survival rate / survival rate (%) 

Nt = Number of fish at the end of the study 

(tails) 

No = Number of fish at the beginning of the 

study (tails) 

Evaluation of Water Quality 

Water quality, including dissolved oxygen 

(DO), ammonia content, pH, and water 

temperature of the guppies habitat was observed 3 

times during the study, at the beginning of the 

treatment, the end of the 2nd week, and the end of 

the treatment (Rachmawati et al., 2016). The pH 

of the water was measured using a pH meter. 

Water temperature was measured using a digital 

aquaculture thermometer. The dissolved oxygen 

content was measured using a DO meter, while the 

ammonia content was measured using an 

ammonia meter. 

Histological Analyse 

Surgery was carried out on fish that took 1 

sample from the control treatment (P0), 5 mg/L 

(P1), 10 mg/L (P2), and 15 mg/L (P3) treatment at 

the end of the treatment. Fish were terminated by 

lethal surgery. After the fish died, a necropsy was 

carried out to isolate the gill organs by opening the 

head area under the operculum, while the isolation 

of the intestinal organs was done by opening the 

abdomen by drawing a straight line starting from 

the pelvis to the fish's anal. Organs that have been 

isolated and cleaned of blood and other impurities 

using 0.9% physiological saline. Physiological 

salt is an isotonic solution made from 0.9 g of 

NaCl crystals and dissolved in 100 ml of distilled 

water. Preparation of gill and intestines of guppy 
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sections using the paraffin method. Sections 

staining using hematoxylin-eosin dye. The 

preparations that have been made were observed 

using a microscope and photomicrograph to 

analyze several parameters,  histomorphology 

(length, width, and surface area of secondary 

lamella and the distance between secondary 

lamellae) and histopathology for gill organs and 

histomorphology (length, width, and surface area 

of villi) for intestinal organs. 

Data analysis 

The data to be obtained from the research are 

quantitative and qualitative data. Quantitative data 

in the form of body weight, body length, 

viability/survival rate of guppies, total LAB in 

guppies, and gill and gut histomorphometry data. 

Quantitative data were tested statistically. The 

statistical test used was the normality test and the 

homogeneity test. Normality tests and 

homogeneity tests were carried out to ensure that 

the data were distributed normally and 

homogeneously as a prerequisite for conducting a 

Completely Randomized Design (CRD). 

Subsequent analysis using ANOVA. If there is a 

significant difference, the Tukey test is carried out 

at a 95% confidence level to determine the 

difference in the mean value of the treatment, so 

that the best treatment results may be obtained 

using the SPSS application (Hamdani et al., 2018). 

Qualitative data was obtained in the form of 

observations of cut preparations of intestinal 

organs and gills using a microscope and 

photomicrograph. Qualitative data on gill 

histology condition was used as a parameter of gill 

damage. stated that gill damage from mild to 

severe sequentially, namely edema, hyperplasia at 

the base of the lamellae, a fusion of two lamellae, 

hyperplasia at the base of the lamellae, fusion of 

two lamellae, hyperplasia of almost all secondary 

lamellae, and damage or loss of gill filament 

structure (pollution). heavy). Edema is 

characterized by the accumulation of fluid at the 

base of the lamellae. Hyperplasia is the union of 

the base of the lamellae with one another.  

RESULTS AND DISCUSSION 

Analysis of variance at 95% confidence level 

on fish performance data, which weight growth, 

length growth, and viabilities of guppy fish 

showed that probiotic L.paracasei additive in the 

feed had a significant effect on the performance of 

guppy fish. The mean values of performance 

variables are presented in Table 1. 

 

Table 1. The mean value of performance variable of guppy fish after the administration of probiotic 

L.paracasei for 1 week  

Components 
Concentration of probiotic L.paracasei (mL/kg feed) 

P0 P1 P2 P3 

Weight Growth 0.043a ± 0.002 0.054b ± 0.002 0.064c ± 0.002 0.087d ± 0.002 

Length Growth 0.655a ± 0.095 0.705b ± 0.040 1.057c ± 0.061 1.338d ± 0.030 

Viabilities 95.56a  ± 0.04 100.00a ± 0.00 100.00a ± 0.00 100.00a ± 0.00 

Note: The data displayed are the average ± standard deviation. Different superscripts in the same column 

showed significant differences between treatments (P < 0.05) 

 

Based on the result, weight growth and length 

growth in guppy fish treated with probiotic 

L.paracasei was higher than the control (P<0.05). 

This means that probiotic L.paracasei  can 

increase weight growth and length growth in 

guppy fish. This may be due to the success of the 

probiotic L.paracasei in giving a good impact on 

the components that support the growth of 

guppies. These components include increased 

absorption of food in fish. The absorption of food 

in fish increases if there is an elongation in the 

surface area of the digestive tract in fish. This is to 

research conducted by (Guardiola et al., 2017), 

that microbiota and digestive enzyme activity in 

the intestine stimulated by probiotics originating 

from outside the host may increase nutrient 

digestibility and feed utilization and ultimately 

improve growth performance. An increase in the 

surface area of villi has been investigated by 

Hossain et al., (2022), that the increase in villi 

surface area could be caused by the increase in 

short-chain fatty acids induced by probiotics. 

Short-chain fatty acids are produced from the 

fermentation process carried out by probiotic 

bacteria. These fatty acids play a role in 

stimulating the multiplication of intestinal 

epithelial cells. 

Increased food absorption activity may also be 

caused by optimal enzyme activity. In previous 

research about the application of the probiotic 

genus Lactobacillus in feed conducted by 

(Dawood et al., 2020), there was an increase in the 
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activity of lipase and protease digestive enzymes 

in nile tilapia fish treated with feed. Probiotics 

may increase the activity of digestive enzymes due 

to the ability of probiotics to produce exogenous 

enzymes including lipase and protease.  This is 

following with (Sewaka et al., 2019), the main 

digestive enzymes produced by fish are proteases, 

lipases, and amylase, which play a role in 

digestion and feed assimilation. If the activity of 

this enzyme increases, the overall metabolism of 

the body may increase. Zheng et al., (2019) also 

added that microorganisms and their exoenzymes 

have an important role in the digestive process by 

increasing the total intestinal enzyme activity and 

stimulating the production of endoenzymes that 

may improve food digestibility and nutrient 

utilization. Exogenous enzymes have a wider pH 

range than endogenous enzymes. Exogenous 

enzymes may be active during the digestion period 

and allow for better hydrolysis of the substrate. 

The viability of guppies obtained in each 

treatment is relatively the same. In the P0 

treatment (control), the survival rate of guppy fish 

was the lowest, 95.56%, while groups P1, P2, and 

P3 had the same survival rate, 100%. The results 

of the ANOVA test showed that there was no 

significant difference in the survival rate of guppy 

fish between treatments P0, P1, and P2 against P3. 

Based on these results indicate that the 

probiotic L.paracasei does not affect the survival 

rate of guppies. The mean value of the lowest 

guppy survival rate was in the P0 (Control) group. 

This is probably due to the absence of probiotics 

added to the feed. The addition of probiotics in the 

feed showed that a higher concentration of 

probiotics could increase the survival rate of 

guppy fish. Factors that affect the viability of 

guppies are feeding management and 

environmental management. It is suspected that 

the provision of probiotics has little or no effect on 

the environment of the guppy fish, so it does not 

affect the survival of the fish. The survival rate is 

also influenced by the immunity possessed by the 

fish. Probiotic L.paracasei in the feed may 

increase fish immunity. This is following the 

research conducted by (Van Doan et al., 2021), 

that L. paracasei l61-27b added to tilapia feed 

significantly increased growth performance and 

also stimulated mucus layer immunity. (Caipang 

& Lazado, 2015) added that probiotics have been 

shown to have a beneficial impact on the immune 

system of the intestinal mucosa, and skin and 

association with fish gills. Probiotics and their 

derivatives may act locally on the mucus layer or 

systemically. (Kelly & Salinas, 2017) added that 

these microorganisms enter the host's bloodstream 

or activate immune cells that migrate from 

mucosal sites to systemic lymphoid tissue. In 

addition, microorganisms may exert 

immunostimulator or immunosuppressive effects 

not only on non-specific but also on specific 

immune cells. Improving fish immunity has an 

impact on better survival rates.The survival rate of 

guppies which did not significantly affect between 

groups was probably also due to all groups of fish 

in an environment that still supported the existence 

of life. A supportive environment is indicated by 

water quality that meets the requirements for 

guppies to live. The environmental water quality 

of the guppy fish habitat measured in this study 

were temperature, pH, ammonia levels, and DO 

levels, which are shown in Table 2. 

 

Table 2. The mean value of environmental water quality in all group on day 0, 15 and 30. 
No Group Day Temperature 

(oC) 

pH Ammonia (mg/L) DO (mg/L) 

1 P0 0 26.53 7.93  0  5.97 

15 26.47  7.93  0.25  5.80 

30 26.43  8.17  0.25  5.93 

2 P1 0 26.57  8.37  0  6.13 

15 26.67  8.00  0.25 6.07 

30 26.53  8.00  0.25 6.37 

3 P2 0 26.70  8.07  0 5.93 

15 26.60  7.97  0.25 5.67 

30 26.53  8.03  0.25 6.10 

4 P3 0 26.57  7.97  0 6.10 

15 26.57  7.93  0.25 6.07 

30 26.67  8.10  0.25 5.97 

 

The mean value of temperature on the 0, 15th, 

and 30th days was included in the normal range 

for guppies' life requirements. This is following 

with Cline (2019), that the water temperature 

parameter where the guppies live is suitable, 

which is between 18 - 28oC. This also shows that 
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the administration of L.paracasei does not make 

the water temperature fluctuate significantly and 

has an impact on fish life. The mean value of pH 

on the 0,15th, and 3rd day was included in the 

normal range for guppy fish's life requirements, 

but there were also those whose values exceeded 

the normal range. According to Cline (2019), the 

parameters of the pH value of the water where the 

guppies live that are suitable are between 7 - 8. 

The pH value that exceeds the normal range is 

probably caused by high ammonia levels in the 

waters. 

The mean value of ammonia level at the 

beginning of the treatment was still within the 

normal range for guppy fish life requirements, 

while the average ammonia level on the 15th and 

30th days showed values exceeding the normal 

range. This indicates that the probiotic 

L.paracasei has not been able to reduce ammonia 

levels in the treatment. The high ammonia level 

was probably caused by the feed used which was 

high in protein and was given regularly and 

uncontrolled as ammonia levels increased. 

Sometimes the feed given is left over, causing 

spoilage in the guppies’ environment. In addition, 

ammonia may be sourced from fish feces during 

the study. This is in accordance with (Handajani et 

al., 2018) that ammonia produced from fish 

farming comes from feces, fish excretion results, 

and feed residues. Ammonia as a result of 

excretion is excreted from the body through the 

branchial epithelium of the gills and ureters. Most 

of the ammonia comes from the feed left in the 

environment where the fish live. (Zhou & Boyd, 

2015) also added that 20–40% nitrogen sourced 

from the feed is used to build body biomass, while 

the remaining 60–80% is disposed of in the 

aquatic environment as feces and uneaten feed 

residue. Other causes besides the presence of feed 

residues are also caused by the effectiveness of the 

method of giving probiotics that are suitable for 

reducing ammonia levels. Probiotics given by the 

direct method to aquatic media are more effective 

in reducing excess ammonia levels in the fish's 

living environment. This is because probiotics 

may directly contact the environment and reduce 

ammonia levels through the ammonia reshuffle 

process. This is in accordance with (Cha et al., 

2013), that the application of probiotics directly in 

the waters may reduce the ammonia in the fish 

water environment effectively. (Andriani et al., 

2018) also added that ammonia in the water 

decreased due to the ammonia reshuffle 

mechanism. The breakdown of ammonia into 

simple compounds occurs in two stages. The first 

step is nitrification, where ammonia is oxidized to 

nitrite (nitrite) and nitrite is oxidized to nitrate 

(nitration), while the second step is denitrification. 

At this stage, the nitrate is reformed into hydrogen 

gas (H2). (Trisna et al., 2013) added that probiotic 

bacteria may carry out the ammonia reform 

process. Bacteria perform this including nitrifying 

bacteria. (Liu et al., 2014) further revealed that the 

probiotic bacteria of the genus Lactobacillus may 

carry out the ammonia breakdown process, but the 

pathway for the conversion is not known for 

certain. The mean value of DO levels on the 0, -

15, and 30 days was still in the normal range for 

the life requirements of guppies. Probiotic 

L.paracasei in this study was able to maintain the 

stability of DO levels until the 30th day. This is 

following research conducted by Mishra & 

Sharma (2021), that the administration of 

probiotics in tilapia rearing for 17 weeks showed 

DO levels remained in the normal range. 

Another variable in this study is the 

histomorphology of gills. Analysis of variance at 

a 95% confidence level on this variable, consists 

of secondary lamellae length, secondary lamellae 

width, secondary lamella surface area, and 

distance between secondary lamellae The mean 

values of gill histomorphology are presented in 

Table 3. 

 

Table 3. The mean value of gill hystomorphology variable of guppy fish after the administration of  

  probiotic L.paracasei for 1 week  

Secondary lamellae 

properties 

Concentration of probiotic L.paracasei (mL/kg feed) 

P0 P1 P2 P3 

Secondary lamellae 

length 

20.88a ±  2.05 23.49a ±  0.94 23.35a ± 2.33 25.43a ± 4.62 

Secondary lamellae 

width 

3.86a ± 0.56 5.22a ± 2.12 4.49a ± 1.27 5.83a ± 0.87 

Secondary lamellae 

surface area 

81.45a ± 20.61 121.76a ± 45.95 103.36a ± 26.15 145.63a ± 7.05 

Distance between 

secondary lamellae 

14.61a ±  1.24 11.50b ±  2.81 11.83b ±  0.34 7.16b ±  0.84 
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The mean value of secondary lamellae length, 

secondary lamellae width, and secondary lamellae 

surface area showed that probiotic L.paracasei 

additive in the feed didn’t show a significant 

difference in the gill histomorphology of guppy 

fish (P>0.05). On the other hand, the distance 

between the secondary lamellae, the mean value 

showed that there was a significant difference 

between the probiotic-treated fish groups (P1, P2, 

and P3) and the P0 (Control) group, while the P1, 

P2, and P3 groups did not differ significantly from 

each other. This indicates that the application of 

probiotic L.paracasei in the feed did not 

significantly affect the distance between the 

secondary lamellae of guppies. The results of gill 

histomorphology data indicate that the probiotic 

L.paracasei does not affect the gills to develop 

changes in response to oxygen deprivation. The 

response was characterized by the secondary 

lamellae getting longer and wider, the surface area 

is increased and the distance between the 

secondary lamellae getting narrower. This is 

following Esam et al., (2022), who that fish 

that live in periodic or chronic hypoxia and 

cannot breathe air generally show changes in 

gill morphology that increase diffusion 

capacity. The gill lamellae will turn bigger 

and the gill filaments will turn longer. The 

surface area of the gills is higher than that of 

fish that live in normal dissolved oxygen 

levels. 

 

 
Figure 1. Histomorphology of gill in Guppy fish after the administration of 

            probiotic L.paracasei for 1 week  

 

The gill histomorphology are also seen by 

histopathology aspect. Gill histopathological 

observation is shown in Table 4.  

 

Table 4. Types of gill pathology of guppy fish after the administration of probiotic L.paracasei for 1  

  week  
Types of gill pathology Pathology Score PO (%) P1 (%) P2 (%) P3 (%) 

Secondary lamellae edema 0 100 100 90 100 

1 0 0 10 0 

2 0 0 0 0 

3 0 0 0 0 

Secondary lamellae hyperplasia 0 100 80 80 80 

1 0 20 20 20 

2 0 0 0 0 

3 0 0 0 0 

Secondary lamellae fusion 0 100 20 50 80 

1 0 30 25 20 

2 0 50 25 0 

3 0 0 0 0 
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There was no secondary lamellae edema in 

groups P0 (Control), P1, and P3, while in group 

P2, 10% secondary lamellae edema was found. 

The condition of secondary lamellae hyperplasia 

was not found in the P0 (control) group, while in 

the P1, P2, and P3 groups, secondary lamellae 

hyperplasia was found at a score level of 1 (mild) 

which was 20% each. Secondary lamellae fusion 

conditions were not found in group P0 (Control, 

while in group P1 secondary lamellae fusion was 

found at the level of score 1 (mild) by 30% and 

score 2 (moderate) by 50%. Group P2 found 

secondary lamellae fusion at the level of score 1. 

(mild) by 25% and score 2 (moderate) by 25%, 

while in the P3 group, secondary lamellae fusion 

was found at the level of score 1 (mild) of 20%. 

The level of pathology in the gills associated 

with toxicity is grade I, edema occurs in the 

lamellae and the release of epithelial cells from the 

underlying tissue; in grade II, there is hyperplasia 

of the proximal basal secondary lamella; in grade 

III, hyperplasia leads to fusion of the two 

secondary lamellae; grade IV, almost all 

secondary lamellae are hyperplastic; grade V, loss 

of secondary lamellae structure and filamentous 

damage. Based on the results of the observations, 

it may be seen that the level of gill pathology in 

the P0 (control) group has not yet entered the 

pathological stage, while the P1, P2, and P3 

groups enter into stage III, where hyperplasia 

causes secondary lamellae fusion (Bechmann et 

al., 2019). 

The level of gill pathology obtained in this 

study stated that the administration of probiotics 

affected gill pathology. The provision of 

probiotics has an impact on the environment in 

which fish live. The level of pathology that exists 

is due to toxicity in the environment where the fish 

live. Ammonia levels may affect water toxicity. 

This is following (Mangang & Pandey, 2021), that 

the histopathology of fish gills is influenced by 

ammonia levels in the aquatic environment. 

Ammonia in high levels causes the level of gill 

histopathology to increase. Parvathy et al., (2022) 

added that the removal of squamous epithelium, 

necrosis, hyperplasia, and secondary squamous 

fusion in the gills is affected by toxins in the 

environment where the fish live. Toxic conditions 

that cause glycoproteins in mucus-coated cells 

may be associated with fusion and hyperplasia of 

the gill lamellae, thereby altering the negative 

charge of the epithelium and facilitating adhesion 

to adjacent lamellae. Esam et al., (2022) also add 

that the occurrence of changes such as 

hyperplasia, epithelial removal, and partial fusion 

of certain secondary lamellae, are examples of a 

defensive response to stress that contribute to an 

increase in the distance between the external 

environment and the blood, thereby preventing the 

entry of pollutants and resulting in inhibition of 

absorption. oxygen. 

The gill pathology level data explained that 

probiotics were unable to improve gill 

histopathology, possibly due to the administration 

of probiotics only in the first week of the study. 

The role of the probiotic L.paracasei may be 

reduced due to the discontinuation of its 

administration after 1 week. One previous 

research about the application of Lactobacillus in 

fish feed was conducted by Thuraisami (2019) that 

administration of L. rhamnosus in feed of M. 

montanus can improve the histomorphology and 

histopathology of gills after 60 days of exposure. 

Another variable in this study is the 

histomorphology of the intestinal organ. Analysis 

of variance at a 95% confidence level on this 

variable, consists of villi length, villi width, and 

villi surface area. The mean values of intestinal 

histomorphology are presented in Table 5. 

 

Table 5. The mean value of intestinal hystomorphology variable of guppy fish after the administration  

  of probiotic L.paracasei for 1 week  
Villi properties Concentration of probiotic L.paracasei (mL/kg feed) 

P0 P1 P2 P3 

Villi length 156.780b ± 21.418 121.079a ± 7.173 167.398b ± 9.303 146.867ab ± 8.582 

Villi width 58.572a ± 3.273 52.686a ± 3.614 44.900a ± 2.529 53.940a ± 9.109 

Villi surface 

area 

9163.538b ± 776.467 6389.083a ± 892.60 7473.458ab ± 62.651 6890.339a ± 

790.693 
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Figure 2. Histomorphology of intestinum in Guppy fish after the administration of 

      probiotic L.paracasei for 1 week 

 

The mean value of villi length, villi width, and 

villi surface area showed that probiotic 

L.paracasei additive in the feed had a significant 

difference in intestinal histomorphology of guppy 

fish (P>0.05), but group P0 (Control), had the 

highest villi surface area of 9163.538 m2. This 

shows that the administration of probiotic 

L.paracasei has an effect on the surface area of  

the intestinal villi of guppies but does not fulfill 

the hypothesis that feeding containing probiotics 

has a better impact than feeding that does not 

contain probiotics on the surface area of the 

intestinal villi of guppy fish. This is probably 

caused by the administration of probiotics only in 

the first week of the study. The role of the 

probiotic L.paracasei may be reduced due to the 

discontinuation of its administration after 1 week. 

Based on research conducted by (Adeshina et al., 

2020), the administration of the probiotic 

Lactobacillus acidophilus in feed given to 

Cyprinus caprio may significantly increase 

the intestinal surface area by giving 56 days of 

treatment. 
Regarding the increase in fish growth, it is 

suspected that there is a relationship with the 

effect of the probiotic L.paracasei on the intestinal 

villi of guppies. The digestibility of fish to feed is 

not only influenced by intestinal 

histomorphology. According to Mzengereza et 

al., (2021), the level of fish digestibility of a 

type of feed depends on the quality of the feed, 

the composition of the feed ingredients, the 

nutritional content of the feed, the type and 

activity of digestive enzymes in the fish 

digestive system, the size and age of the fish 

and the physical and chemical properties of 

the waters. Probiotics have been linked to the 

modulation of the gut microbiota and the 

activity of digestive enzymes in the gut that 

may improve nutrient digestibility. The main 

digestive enzymes produced by fish are 

proteases, lipases, and amylase which play a 

role in digestion and feed assimilation. If the 

activity of this enzyme increases, the overall 

metabolism of the body may increase. 

According to research conducted by Dawood 

et al., (2020), Tilapia which fed a feed with the 

addition of the probiotic Lactobacillus 

plantarum showed an increase in the activity 

of the digestive enzymes lipase and protease. 

Digestive enzymes showed increased activity 

and resulted in high feed efficiency. 
This study also analyzed the total LAB in the 

gut of guppy fish, which was intended to 

determine whether the addition of 

probiotic L.paracasei to the diet of guppy fish 

could affect the total LAB in the intestines of 

guppy fish. Analysis of variance at a 95% 

confidence level on total LAB based on the mean 

values of total LAB in each group is presented in 

Table 6. 

 

Table 6. The mean value of total LAB variable of guppy fish after the administration of probiotic 

L.paracasei for 1 week 

LAB 
Concentration of probiotic L.paracasei (mL/kg feed) 

P0 P1 P2 P3 

Total LAB 7.8 x 106  a 9.4 x 106 b 1.0 x 107 c 1.4 x 107 d 
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The results showed an increase in the number 

of lactic acid bacteria along with an increase in the 

number of probiotics added, P3 group had the 

highest total number of lactic acid bacteria in the 

intestine compared to other treatments, 1.4 x 107 

CFU. The results of the ANOVA test on the total 

number of lactic acid bacteria showed a significant 

difference between the treatment group and the 

control group. This shows that the probiotic 

L.paracasei added to the feed affects the total 

lactic acid bacteria in the gut of Guppy fish. This 

is following research conducted by (Alishahi et 

al., 2018) related to the probiotic bacteria 

Lactobacillus plantarum and Lactobacillus 

bulgaricus may increase the total amount of LAB 

in the intestines of tilapia. The difference in the 

number of LAB in each treatment was suspected 

to be the success of the attachment of the probiotic 

L.paracasei in the digestive tract of guppies. This 

is supported by research conducted by Wuertz et 

al., (2021) that allochthonous LAB or lactic 

acid bacteria originating from outside the 

host's body given to rainbow trout showed the 

presence of allochthonous LAB in the analysis 

of intestinal mucosa samples of Rainbow 

trout. LAB generally has good qualities in 

terms of adaptation. According to Iorizzo et 

al., (2022), LAB has potential abilities, such 

as adaptation to different cell types; can 

produce hydrogen peroxide acid and 

bacteriocin to inhibit the colonization of 

pathogens; is non-invasive, non-carcinogenic, 

and non-pathogenic; and may aggregate to 

form a normal balanced microbiota.  
This research can contribute to ornamental fish 

farmers providing L.paracasei as a substitute in 

commercial feed to improve the performance 

of Poecilia reticulata. 

CONCLUSION 

The addition of probiotic L.paracasei in the 

feed may increase the performance growth and 

viability of guppy fish, also the total LAB. The 

addition of probiotics has not been able to improve 

the histology of the gill and intestinal of guppy fish 

but may increase the total LAB in the intestinal 

organ of guppy fish. Further study may consider 

elongating the treatment time to determine the 

effect of probiotics on the gill and intestinal 

histomorphology of guppy fish. 
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