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Abstract

From the time immemorial, medicinal plants are being used for various purposes starting from as source
of nutraceuticals to therapeutic agent due to the presence of phyto-bioactive/ phytochemicals compounds
in them. The present study is designed for the evaluation of preventive efficacy of a bamboo (Melocanna
baccifera), which is abundant in north-eastern part of India. Based on the earlier study bamboo leaves
alcoholic extract (BLAL) at 0.1% were fed to Labeo rohita fingerling prior to the challenge against
Aeromonas hydrophila. The study revealed that 0.1% BLAL has the efficiency in preventing bacterial
infection in fish and thus it can be concluded as non-toxic phyto-prophylactic which can induce a
nonspecific immune response and reduces the probabilities of bacterial infection in L. rohita fingerlings.

Keywords: Bamboo, phytochemical, phyto-prophylactic, Aeromonas hydrophila, nonspecific immune
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Introduction

Aguaculture now serves an important sector for food production, carry keynote value in human
nutritional security to the food basket of the world. It is not only nutritional security but it also
contributes to agricultural export significantly. According to FAO, fish accounts for almost
17% of animal protein supply to the global population and 6.5% of total protein [*l. According
to FAO, about one billion people throughout the world rely on fish as their prime source of
animal protein 2. To meet these ever-increasing demands, aquaculture has expanded quickly
and is now one of the fastest growing food-producing agro-based industry in the world. As per
the assumption of FAO [ by 2030, over half of the fish consumed by the people throughout
the globe will be produced by aquaculture. Nowadays, rapidly increasing and intensifying
culture systems lead to poor physiological conditions of the cultured animals and drastically
increasing their susceptibility to harmful pathogens. Also, the long-term sustainability of the
intensified aquaculture systems is under question due to various concerns such as finite
availability of critical inputs, environmental deterioration, the emergence of new diseases,
spread of them with pre-existing pathogens, failure in implementation of biosecurity measures
etc.

In order to increase profitability, the culture practices have lead to the worsening of the aqua-
environment through the indiscriminate use of chemotherapeutics, excessive feeding,
overstocking etc. resulting in increased stress to the animals and consequent incidence of
diseases. Among aquatic pathogens, the bacterial disease has now become a primary constraint
to aquaculture growth and addressing health questions, therefore it becomes an urgent
requirement for sustaining the growth of the aquatic animal.

Aeromonas hydrophila infection in Aquaculture systems

A. hydrophila serves as the most common bacterial disease in aquaculture systems ! and
because of its severity and clinical appearance the disease is known as MAS/ motile
aeromonad septicemia or haemorrhagic septicemia or ulcer disease or red-sore disease etc. A.
hydrophila is a ubiquitous, gram-negative, facultative anaerobe, oxidase-positive, rod-shaped
bacterium of the family aeromonadaceae which is commonly isolated from freshwater
ecosystems. MAS outbreaks have a major impact on total production of aquaculture systems
and at present no vaccine is commercially available to prevent, because of the vast serotypes of
A. hydrophila 1.
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The indiscriminate uses of chemotherapeutics by farmers to
control the catastrophic result of A. hydrophila infection lead
to the circumstances where the major microbial pathogens are
making themselves resistant against antimicrobial compounds
(AMR-anti microbial resistance and superbug genesis)
through the mechanism of transformation, conjugation and
transduction, predominantly when the treatment doses are at
sub-therapeutic level and applied for extended period of time
BBl To adhere to the sustainability of the aquatic systems and
food safety we have to look for alternative strategies to
counter the pathogens (61,

The herbal alternative as immunoprophylactic agent

From the ancient time many herbal preparations and their
derivatives were used for mitigating disease and stressed
condition in all living beings. The significance of herbal
medicines is because of their cost efficacy, biodegradability,
efficacy with minimal deleterious effect either on target
organisms or the aquatic environment etc. Phytochemicals or
botanicals that are commonly found in plants, referred as a
diverse group of phytogenic active compounds which
biosynthetically originated from primary metabolites of plants
[, which includes flavonoids, alkaloids, phenolics, ascorbic
acid, saponin, rotenin, terpenoids, steroids, essential oils etc.
These metabolites are having enormous potential to be used
as either as therapeutic or prophylactic entities and they can
be an excellent eco-friendly alternative for chemotherapy in
aquaculture systems without or very minimal toxic effect (€1,
Among several medicinal plants available in north-eastern
part of India, bamboo plant is bestowed with several
nutraceutical properties. Bamboo plants are highly abundant
in this part of the country and its leaves, shoots, roots, fruits
and flowers are having lots of unique and miraculous property
in them. India is the second in terms of bamboo species
diversity globally and contributes nearly 13% of the total area
of the country with the diversity of 136 species in about 18
genera Pl And in India, it is North-East which contributes
about 66% of total bamboos resources of India M9, In the
most part of the world, shoot is only part in bamboo which
considered as an important part with ancestral medicinal value
in it, but actually, the remaining parts like leaves, stem, fruits
etc. are also having immense potential because of their unique
phytoconstituents. In the present study the bamboo leaves
which generally considered as waste and let to degrade, is
being chosen to evaluate its competence against bacterial
infection in fish.

Materials and methods

Sample collection and preparation of extract

For the present study most abundant bamboo variety (80%) in
north-eastern India, i.e., M. baccifera was chosen [, The
bamboo sample M. baccifera, which is locally available and
called as Muli bamboo by the tribes of Tripura, was collected
from Lembucherra, Agartala, India (longitude: 91.277847 and
latitude: 23.829321) during the month of June to July
(monsoon). The validation of the identified species was done
with the help of the department of Botany, Tripura University,
Agartala. Extraction of active compounds from bamboo plant
leaves was done by using a non-polar solvent (90% ethanol).
Leaves were dried in the shade and then grounded. Grounded
samples were soaked in ethanol and kept in a shaker for 48 h
and then centrifuged at 2460 g for about 10 minutes. The
supernatant was collected and kept in an amber bottle at 4°C
until further use. The supernatant was evaporated in the rotary

evaporator at 40° to 45 °C. The collected extracts were then
kept at -20 °C until further use. The solvent and solute ratio
used for the extraction was 10:1 [1-131,

Collection and maintenance of fish

Healthy L. rohita fingerlings (average length 15.7+£1.5 cm and
weight 20.2+1.5 g) were collected from the farm of College of
Fisheries, Tripura and they were acclimatized for about 15
days in fiber reinforced plastic (FRP) tanks of 500 | capacity.
Fishes were fed with the pelleted feed collected from College
of Fisheries, Lembucherra twice a day at 2% of their body
weight. The 15 days acclimatized fish were adapted to control
feed for further 7 days and before the onset of the experiment,
experimental fish fasted for one day.

Preparation of herbal diets

Two purified diets (control diet -0.0% and BLAL diet -0.1%
of Kg-1 feed) were prepared by incorporating the calculated
amount of BLAL (bamboo leaves alcoholic) extract in the
diets (Table 1) as per treatment doses Y. The ingredients
required for the formulation of the feed as mentioned in Table
1. Before that, a toxicity study was conducted with BLAL
extract in rohu fingerlings (average length of 10.3 + 1.5 cm
and weight 15.5 + 1.5 g) and no mortalities were observed
even at the higher dose of 20 mg kg BW-1.

Table 1: Formulation of experimental diets (100 g) for the

experiment
. Quantity (in g)
Ingredients Control diet | BLAL Diet (diet T2)
1. Casein 39.0 39.0
2. Gelatin 8.0 8.0
3. Dextrin 31.0 31.0
4. CMC 2.0 2.0
5. Veg oil 3.0 3.0
6. Cod liver oil 3.0 3.0
7. Vit-min mixture* 6.0 6.0
8. BHT 0.2 0.2
9. Betain 0.2 0.2
10. Cellulose 7.7 7.6
11. Extract (BLAL) 0.0 0.1
Total 100 100
Proximate composition of diets

Moisture 10.14+0.11 9.98+0.12

Crude Protein 35.85+0.1 36.38+0.1

Total Lipid 2.04+0.5 2.06+0.9

Ash 19.81+0.04 19.41+0.03

Carbohydrate 32.17+0.24 32.16+0.17

*Composition of vitamin-mineral premix (quantity 2.5 Kkg-1):
Vitamin A, 5500000 IU; Vitamin D3, 1100000 IU; Vitamin B2,
2000 mg; Vitamin E, 750 mg; Vitamin K, 1000 mg; Vitamin B6,
1000 mg; Vitamin B12, 6 mcg; Calcium Pantothenate, 2500 mg;
Nicotinamide, 10 g; Choline Chloride, 150 g; Mn, 27,000 mg; |,
1000 mg; Fe, 7500 mg; Zn, 5000 mg; Cu, 2000 mg; Co, 450 mg; L-
lysine, 10 g; DL- Methionine, 10 g; Selenium, 50 mg I-1.

Experimental design for A. hydrophila infection

For the present study, a pure culture of A. hydrophila was
recultured first in nutrient agar and later in specific media of
Aeromonas i.e. RS media (Rimler shott). Further, the bacteria
were grown in nutrient broth for 24 h and then centrifuged at
3000 g for 10 min. The supernatant was discarded, and the
pellet was resuspended in autoclaved PBS, pH 7.2 and OD
(optical density) of the solution was adjusted to 0.885 at 456
nm which correspondents to 1x107 cells ml-1. During the
challenge, study fish were peritoneally injected with 100 pl
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and kept under observation for about 7 days. The
confirmation of the infection was accomplished after re-
isolating the bacteria from the dead fish [*5 161,

From our earlier study %1 it was found that feeding with 0.1%
BLAL for 7 days is sufficient to elicit the maximum immune
response in rohu. Based on the findings, the present study was
designed to evaluate the efficacy of BLAL in preventing
systemic bacterial infection in fish. Two groups of
acclimatized and apparently healthy rohu fish (average length

15.7+1.5 cm and weight 20.2+1.5 g) were kept in FRP tanks
and fed with control and BLAL diet (diet T2 with - 0.1% of
extract ), respectively for 7 days. Two times feeding up to
satiation level and 30% water exchange was done at regular
intervals . After 7 days of feeding, fish were exposed to
bacterial infection in the aquariums as described in table 2.
Three treatments with two replicates were used for the study
in 6 aquariums (2°x1°x1’). Total of 60 numbers of fish were
used for the study.

Table 2: Different treatment groups for the challenge study

S. No.

Treatments

Treatment - Fish fed with BLAL diet for 7 days and exposed to A. hydrophila infection

.N
1. Positive control - Fish fed with control diet for 7 days and exposed to A. hydrophila infection
2.
3.

Negative control - Fish fed with control diet for 7 days and not exposed to A. hydrophila

Cumulative mortality (%0): (total number of fish died / total
number of fish infected) / 100

Statistical Analysis

SPSS (SPSS Inc., Chicago IL, USA) was used for the
statistical analysis of data. Results were represented as a mean
+ standard error. Comparative analysis of mean values was
determined using one-way ANOVA and Duncan’s test.

Probability levels of 0.05 were used to find out the
significance in various cases.

Result of Challenge study

Cumulative mortality of diet T2 fed L. rohita fingerling group
(for the seven days) were significantly (p<0.05) lower than
the positive control group (Fig. 1).

Cumulative

100
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10
a

Negative control Positive control Diet T2

mortality (%)

Fig 1: Cumulative mortality of L. rohita fingerlings challenged with A. hydrohila after 7 days of feeding with BLAL extract based diet (diet T2).
Data (mean + SE) with different letters (a, b and c) significantly differ (p<0.05) among different experiment groups (Negative control, positive
control and diet T2 fed fishes).

Discussion

In the present study, cumulative mortality in the BLAL
extract fed group at 0.1% was significantly (p<0.05) lower
than positive control. The possible cause for the survival of
fish under A. hydrophila infection may be due to the increase
in non-specific immune responses in fish after feeding with
BLAL extract incorporated diet 'Y, These results corroborate
with the finding of Christybapita et al. ' and Logambal et al.
(18 in O. mossambicus, treated with Eclipta alba leaf extract
and Ocimum sanctum, respectively.

Moreover, a similar type of findings was also obtained by an
intraperitoneal administration of Solanum trilobatum Leaf
extracts in Tilapia 9. Studies by Logambal et al. [*81 and Das
et al. M revealed that leaf extract of O. sanctum is effective
against A. hydrophila. Sahu et al. % also reported the
immunostimulatory and diseases resistance effect of mango

kernel in rohu against A. hydrophila infection. Similarly,
extracts from Euphorbia hirta, Aegle marmelos Y and
Lawsonia inermis 22 have been utilised for enhancing the
resistance of Cyprinus carpio against A. hydrophila infection.
The rise in the non-specific immunity and capability to
survive against the stressed condition in the fish may be the
immuno-boosting effect of bioactive compounds (lectins,
alkaloids, polysaccharides, phenolic compounds. glycosides,
flavonoids, tannins, anthocyanins, terpenoids, sterols, saponin
etc.) present in the bamboo extract %], These phytochemicals
also allow the fish to counter the environmental stressful
situation like low pH, oxidative stress [4 etc. which
eventually lead to an immunoprophylactic potential against
opportunistic pathogens.
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