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Abstract

Microbial diseases are one of the major problems in fresh water aquaculture. There is an urgent need to develop
microbial control strategies since disease epidemics are recognized as important constraints to aquaculture
production. This study reports the effect of the gram positive probiotic bacteria Lactobacillus sp. on the
freshwater fish Rohu (Labeo rohita) fingerlings against a pathogenic bacteria Vibrio cholerae of first feeding.
Probiotic was administered through the diet at four different concentrations such as 312 x 10 (Group 1), 126 x 107
(Group 1), 75 x 10 (Group 111) and 22 x 107 (Group V) cfu/g of feed and fed at the rate of 3% body weight for a
period of 30 d. Control group was fed without probiotic incorporated diet. The growth was estimated by
morphometric measurements for healthy and disease free fingerlings, average body weight of 22.5+1.5 g were
selected for biochemical parameters. The results indicated that protein, lipid, carbohydrate contents were high in
Group Il fed fish than the control group. The findings also clearly indicated the importance of probiotic feed to

control Vibrio cholerae in freshwater aquaculture farms.
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Introduction

Probiotics are live microbial supplements when
administered in adequate quantities confer a beneficial
effect on the health of the host by improving its intestinal
microbial balance (Fuller, 1989; FAO/WHO, 2001). The wide
use of antibiotics and chemotherapeutics to prevent and
control bacterial diseases in fish farms has led to some
problems like drug resistance (Alderman and Hastings,
1998; Teuber, 2001). These antibiotics may cause an
inhibition of beneficial microbiota which is normally present
in the digestive tract of the fish (Sugita et al., 1991).
Moreover, vaccines cannot be used alone as a universal
disease control measure in aquaculture (Amabile-Cuevas
et al., 1995) due to their limited availability in few countries
and their pathogen specific protective action for certain
specific bacterial and viral diseases (FAO, 2006). Hence, the
use of probiotics as biological control agents or as dietary
live microbial supplements in commercial fish culture to
improve growth and immune function of the fish
(Gatesoupe, 1999; Irianto and Austin, 2002; Kesarcodi-
Watson et al., 2008). Fish diseases are one of the major
problems in the fish farm industry. Even though vaccines
are being developed and marketed, they cannot be used as
a universal disease control measure in aquaculture.

The use of antibiotics to cure bacterial infection and prevent
fish mortality in aquaculture is becoming limited as
pathogens develop resistance to the drugs (Gonzalez et al.,
2000; Gomez-Gil et al., 2000). Further, beneficial bacterial
flora are killed or inhibited by orally administered
antibiotics, leading to efforts to find alternative disease
prevention methods such as the use of non-pathogenic
bacteria as probiotic bio-control agents. The use of
commercial probiotics in fish is relatively in effective as
most commercial preparations are based on strains isolated
from non-fish sources that are unable to survive or remain
viable at high cell density in the intestinal environment of
fish during the active growth phase of the fish (Gram et al.,
2001). Hence, there is elegant logic in isolating putative
probiotics from the host in which the probiotics intended
for use. Such strains should perform better because they
have already adhered to the gut wall of the fish and thus are
well-adapted to complete with pathogens for nutrients.
Presumably, strains that develop dominant colonies in the
fish intestine are good candidates for preventing the
adhesion of pathogens on the gut wall. Keeping the above
points in view this study reports the effect of the gram
positive probiotic bacteria Lactobacillus sp. on the
freshwater fish Rohu (Labeo rohita) fingerlings against a
pathogenic bacteria Vibrio cholerae.
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Materials and methods Fig. 1. Protein content of gills in Labeo rohita fingerlings.

Fingerlings collection and maintenance: Fingerlings were
collected from Porur Lake, Chennai Tamil Nadu, India.
The collected fingerlings were brought to the laboratory in
plastic bags with oxygenated water. Collected fingerlings
were acclimatized to the Ilaboratory conditions for
10 d in disinfected 1000 L circular FRP tanks. During
acclimatization, the Labeo rohita fingerlings were fed with
formulated diet. Healthy and disease free fingerlings,
weighing average body weight and length 2242 g and 6+0.3
cm were selected for further experiments.
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Experimental groups: Probiotic was administered through Control ~ Group1 Group2 Group3 Group 4
the diet at four different concentrations such as 312 x 10™
(Group 1), 126 x 10 (Group 1), 75 x 10°® (Group 1) and 22 x
107 (Group IV) cfu/g of feed and fed at the rate of 3% body
weight for a period of 30 d. Control group was fed without m0day m10thday m20thday © 30thday

Fig. 2. Lipid content of liver in Labeo rohita fingerlings.

probiotic incorporated diet. 12 1
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Biochemical analysis: The protein content in different — I 1
tissues such as gill, liver, muscle and kidney of Labeo rohita %ﬂ 8 1
fingerlings was estimated according to Bradford (1976). E 6 -
Total lipid content in different tissues such as gill, liver, 2
muscle and kidney of fingerlings was extracted according to 54
the procedure of Folch et al. (1957) and estimated according 2
to the method of Barnes and Blackstock (1973). o | . . . .

The carbohydrate content in different tissues samples of
Labeo rohita was estimated following the method of Roe

(1955).
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Fig. 3. Carbohydrate content of kidney in Labeo rohita fingerlings.

Results m0day ®10thday ®m20thday = 30thday

The efficacy of the diets was studied in different tissues
5 * I

such as gills, muscle, liver and kidney of Labeo rohita and
compared with the fingerlings fed with control diet.
control Groupl Group2 Group3 Group4

Gills: Protein content of gills in Labeo rohita fingerlings fed
Group Il was found to be 9.68+0.27 mg/g. However, other
experimental diets showed a linear increase of protein
content up to 30 d and Group lll increased the protein
content in gills (Fig. 1). Lipid content of gills also varied in
fingerlings fed with various experimental diets. Lipid
content was high in fingerlings fed with Group IlI
(4.62+0.34 mg/g). Similarly carbohydrate content was
maximum in fingerlings fed with Group 11l (3.72+0.17 mg/g).
In the experimental groups, Group Ill diets enhanced the  [jpid content was also high in muscle of fingerlings fed with
carbohydrate content in gills. Group Il probiotic (6.440.27 mg/g) and low on 30" d

(Fig. 2). Among the groups, Group Il diets increased
Muscle: Protein content was high in muscle of Labeo rohita the lipid content of the muscle which was significant in

fingerlings fed with Group Il probiotic (21.4740.26 mg/g)  different experimental groups compared to the control.

Carbohydrate (mg/g)

O b N W b U1 O
1 1

control supplemented groups. Among the experimental  Carbohydrate content of muscle was high in fingerlings fed
groups, Group Il diets showed increased protein content of with Group Il probiotic (5.79£0.18 mg/g) and control
the muscle. The protein content Of muscle varied Supplemented diets on 3oth d' Among the experimental
significantly in fingerlings fed with different experimental  groups, Group Il diets enhanced the carbohydrate of the
diets compared to the control. muscle.
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The findings revealed that variations in the carbohydrate
content of muscle were significant in the experimental
groups compared to the control.

Kidney: Protein content of kidney in fingerlings fed with
experimental diets varied among the groups studied.
Protein content was high in fingerlings fed with Group IlI
(11.92+0.35 mg/g) supplemented diets on 30™ d. Among the
experimental groups, Group Il diets increased the protein
content of the kidney. Lipid content of kidney in fingerlings
fed with experimental diets showed significant changes
among the groups studied. Lipid content was high in
fingerlings fed with Group 11l (8.84%0.34 mg/g) on 30" d.
Among the experimental groups, Group Il diets enhanced
the protein content of the kidney. Carbohydrate content
was maximum in Group Il (5.93%0.15 mg/g) on the 30™ d.
Among the experimental groups, Group Ill diets enhanced
the carbohydrate content of the kidney (Fig. 3). The
carbohydrate content of the kidney varied significantly in
the experimental groups compared to the control.

Discussion

Probiotic bacteria (Lactobacillus sp.) act against Aeromonas
virulence in Oreochromis mossombicus (Who et al., 1994).
In the present study, efforts were to study the effect of
V. Cholarae in the freshwater fish L. rohita fed with different
concentration of probiotic bacteria Lactobacillius sp.
supplemented diets. Biochemical parameters serve as
suitable indicators to assess the level of stress and
iterations in metabolic cycles (Wang et al., 2005). Hence, it is
necessary to understand the significance of these
biochemical changes in Labeo rohita fingerlings, infected
with V. cholerae. The biochemical analysis revealed that
variations in the protein, lipid and carbohydrate content of
gill, muscle, liver and kidney of infected fingerlings showed
significant increase compared to the control and other
groups. This increase may due to bacterial infection (Acha
and Szyfres, 2003). Hence it is suggested that the
Lactobacillus sp. can be used as probiotic against V.
choloreae in the freshwater fish farming especially Labeo
rohita. The protein content in gill, muscle, liver and kidney
of Labeo rohita fingerlings varied in the supplemented
groups compared to control. Among the different tissues
studied protein content in muscle increased in fingerlings
fed with probiotic supplemented diets. Lipids are essential
organic constituents in animal tissue and play a key role in
energy metabolism and their assessment serves as a tool
for assessing the normal physiology (Palanivelu et al., 2005).
Among the tissue studied, lipid content was maximum in
liver tissue. The increase in the lipid content showed that
the fish utilized energy derived from lipid metabolism to
overcome the stress. Carbohydrate is considered to be the
first organic nutrient degraded in response to stress
conditions imposed on animals.
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Carbohydrate content increased in gill, muscle, liver and
kidney of Labeo rohita fingerlings fed with the probiotic
Group Il supplemented diets. Probiotic supplemented diet
fed fingerings showed reduction in the carbohydrate
content in all tissues.

Acknowledgements
Authors acknowledge UGC-BSR fellowship Delhi for
providing financial support to carry out this study.

References

1. Acha, P.N. and Szyfres, B. 2003. Zoonoses and
communicable diseases common to man and animals. In:
Bacterioses and mycoses. Pan American Health
Organization  (PAHO). Scientific and  Technical
Publication, 3rd ed Washington DC: No. 580, pp.168-179.

2. Alderman, D.J. and Hastings, T.S. 1998. Antibiotic use in
aquaculture: development of antibiotic resistance-
potential for consumer health risks. Int. J. Food Sci. Tech.
33:139-155.

3. Amabile-Cuevas, C.F., Cardenas-Garcia, M. and Ludgar,
M. 1995. Antibiotic Resistance. Am. Sci. 83: 320-329.

4. Barnes, H. and Blackstock, J. 1973. Estimation of lipids in
fresh water animals tissues. Detailed investigation of the
sulphovanilin method for total lipids. J. Expt. Mar. Ecol.
12: 103-118.

5. Bradford, M.M. 1976. A rapid and sensitive method for
the quantitation of microgram quantities of protein
utilizing the principle of protein-dye binding.
Anal. Biochem. 72: 248-254.

6. FAO. 2006. The state of world fisheries and aquaculture.
Rome, FAO. p.162.

7. FAOWHO. 2001. Evaluation of health and nutritional
properties of powder milk and live lactic acid bacteria.
Food and Agriculture Organization of the United Nations
and World Health Organization Expert Consultation
Report, Cordoba, Argentina, pp. 1-34.

8. Fernandez, R.M. 2011. Effect of Lactic acid bacteria
administered orally on growth performance of Penaeus
indicus (H. Milne Edwards) juveniles. Res. J. Microbiol. 6:
466-479.

9. Folch, J., Lees, M. and Stanley-Sloane, G.H. 1957. A simple
method for the isolation purification of total lipids from
animal tissues. J. Biol. Chem. 226: 497-507.

10. Gatesoupe, F.J. 1999. The use of probiotics in
aquaculture. Aquacult. 180: 147165.

11. Gomez-Gil, B., Rogue, A. and Turnbull, J.F. 2000. The use
and selection of aquatic organisms. Aquacult. 191:
259-270.

12. Gonzalez, C.J., Encinas, J.P., Garcia-Lopez, M.L. and
Otero, A. 2000. Characterization and identification of
lactic acid bacteria from freshwater fishes. Food
Microbiol. 17: 383-391.

*Corresponding author
©Youth Education and Research Trust (YERT)

jairjp.com

Gopinath et al., 2019



Journal of Academia and Industrial Research (JAIR)

13.

14.

15.

Gram, L., Lovold, T., Melchiorsen, J. and Spanggaard, B.
2001. In vitro antagonism of Probiont Pesudomonas
fluorescence strain AH2 against Aeromonas salmonicida
does not confer protection of salmon against
furunculosis. Aquacult. 199: 1-11.

Irianto, A. and Austin, B. 2002. Use of probiotics to
control furunculosis in rainbow trout, Oncorhynchus
mykiss (Walbaum). J. Fish. Dis. 25: 333-342.
Kesarcodi-Watson, A., Kaspar, H., Lategan, M.J. and
Gibson, L. 2008. Probiotics in aquaculture: The need,
principles and mechanisms of action and screening
processes. Aquacult. 274: 1-14.

16.

17.

18.

175

Palanivelu, V., Vijayavel, K., Ezhilarasi balasubramanian,
S. and Balasubramanian, M.P. 2005. Impact of fertilizer
(urea) on oxygen consumption and feeding energetics in
the fresh water fish Oreochromis mossambicus. Environ.
Toxicol. Pharmacol. 19: 351-355.

Roe, J.H. 1955. The determination of sugar in blood and
spinal fluid with anthrone reagent. J. Biol. Chem. 212: 335-
343.

Sugita, H., Miyajima, C. and Deguchi, Y. 1991. The vitamin
B12 - producing ability of the intestinal microflora of
freshwater fish. Aquacult. 92: 267-276.

Gopinath, J., Ramanibai, R., Krishnakumar, V. and Inbasekaran, S. 2019. Studies on Biochemical Parameters of Probiotic
Supplemented Diet on Rohu (Labeo rohita) Fresh Water Fish Fingerlings. J. Acad. Indus. Res. 7(12): 172-175.

*Corresponding author

©Youth Education and Research Trust (YERT)

jairjp.com

Gopinath et al., 2019




