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Abstract—Fisheries being one of the promising sectors of
agriculture has been recognized as a employment generator, source
of nutritious food and a foreign exchange earner. Fishes harbors
numerous parasites causing huge economic loss, hence it is
necessary that the fish should be free from all types of pathogens like
viruses, bacteria, algae, protozoans, helminths, annelids, arthropods
and mollusks. Immunostimulants obtained from natural sources are
presently gaining importance in present times instead of using
chemically synthesized drugs and antibiotics which enhances the
non-specific immune responses (innate immunity). Secondary
metabolites present in plants like flavonoids are known for their
various functions like antioxidant, antibacterial, antiviral,
immunomodulatory and anticancer. In the present study, Rutin a
flavonol glycoside comprising of the flavonol quercetin and the
disaccharide rutinose was observed for their role in helminth infected
fishes and immunomodulatory function. Hematological, biochemical
and nonspecific immune parameters were studied for rutin injected
fishes and their effect on helminth infested fishes.

In the present study results shows that the serum parameters,
hemoglobin, RBC count, WBC count, nitric oxide, in Channa
punctata, had significantly changed over a period of 7 days after
injection of rutin. Haemoglobin, RBC count, nitric oxide were low in
infected fishes which increased significantly in treated fishes. WBC
levels also showed significant increase in helminth infected fishes
than those of injected and control fishes. Thus in can be concluded
that dietary supplementation of rutin, extracted from various plants
has shown to increasethe O, levels, and thereby enhancing immunity
of Channa punctata and its resistance against various parasites.
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1. INTRODUCTION

Aguaculture is a fast growing food production industry that
contributes nearly 50% of the annual fisheries production(1).
Indiscriminate use of antibiotic has lead to the emergence or
development of antibiotic-resistant pathogens, thus safer and
more effective alternatives should be used (2) . Studies on the

use of immunostimulants derived from natural bioactive
products are presently gaining importance as an option instead
of using chemotherapeutants and antibiotics.
Immunostimulants enhance the non-specific immune
responses (innate immunity) as well as the specific immune
response mechanisms (adaptive or acquired immunity) of a
certain organism (3).In coastal, marine and fresh water
environments, most fish harbours very diverse parasite fauna
(4,5, 6) and these infections with some parasites may result in
a modulation of physiological or immune responses (4) which
are considered as indicators of biological effects of parasitic
infestation.

Among various biochemical, cellular and physiological
systems, certain innate immune responses are considered as
suitable biomarkers for monitoring biological effects of
parasitic infection. The non-specific immune system of fishes
constitutes their first line of defence against pathogens (7)
hence cellular and humoral response of the innate immune
system are of great importance. They are unspecific although
effective against pathogens which try to invade the host.
Activity of phagocytic cells, such as endocytosis or respiratory
burst, and plasma lysozyme levels are part of innate immune
mechanisms, which respond immediately to pathogen
challenge.

Flavonoids are also known as nature’s tender drugs as they
possess various pharmacological activities and the name has
been derived from the Latin word flavus meaning yellow The
flavonoids in general possess antioxidant (8, 9) anti-
inflammatory (10, 11), anticancer (12,13, 14) antimicrobial
(15,16), antiviral (17,18), immunomodulatory (19,20) and
antiulcergenic (21, 22) activities.

Rutin  (Cy7H30056) a polyphenolic bioflavonoid (2-(3,4-
dihydroxyphenyl)-4,5-dihydroxy-3-[3,4,5-trihydroxy-6-

[(3,4,5-trihydroxy-6  methyl-oxan-2-yl) oxymethyl]Joxan-2-
ylloxy-chromen-7-one) (Figure 1) also known as quercetin-3-
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rutinoside or sophorin .1t is a flavonol glycoside comprised of
the flavonol quercetin and the disaccharide rutinose (23)
which is found in fruits, vegetables and plant-derived
beverages such as tea and wine. It has been detected in various
plants showing anthelminthic activity like Calotrophis
gigantea, Phyllanthus amarus (24), Nicotiana tabacum (25),
Tecomella undulata (26), Rauwolfia serpentine (27).Rutin has
significant scavenging properties on oxidizing species such as
OH radical, superoxide radical, and peroxyl radical. Rutin has
significant scavenging properties on oxidizing species such as
OH radical, superoxide radical, and peroxyl radical
(28).Therefore, it shows several pharmacological activities
including antiallergic (29), anti inflammatory and vasoactive
(30), antitumor (31), antibacterial, antiviral, and antiprotozoal
properties (32).Moreover, it has also been reported that rutin
has other therapeutic effects such as hypolipidaemic (33),
anticarcinogenic (34) and antidiabetic effect (35).

Rutin structure OH

Figure 1

This study was therefore undertaken to investigate the
protective role of rutin on helminth parasite infected damage
in fishes by measuring some hematological, biochemical and
nonspecific immune parameters activity as indicator of
oxidative stress.

2. MATERIALS AND METHODS

2.1 Collection of host fishes

Live host specimen randomly sampled and were collected
from fish farms of Krishnagar, Nadia West Bengal.They were
then brought alive at the Parasitology Laboratory of the
Department of Zoology, Krishnagar Government College for
examination. The collection of hosts have been done during
the study period of January 2018— April 2018. Specimens
were kept for one week under observation for acclimatization
in glass aquaria (40 x 60 x 100 cm). Water was changed after
every 24 hr and commercial fish food was supplied to fish
during acclimatization period.

2.2 Collection and identification of helminth parasites

Adult fish specimens of nearly similar weight and length were
dissected in physiological saline (0.75% NaCl solution)for
collecting helminth parasites. Standard procedure was used for
collection of helminth parasites were then preserved in
coupling jars containing 70% ethanol and 5% glycerine (36,

37). The relative parameters were measured and identification
was performed using selected identification keys (36,37).The
approval of Institutional Animal Ethics Committee, University
of Kalyani was not taken since the experiment were made on
commonly available edible fishes.

2.3 Experimental Design

Effect of rutin on the intensity of helminth infection to
Channa punctata was evaluated.Fishes individually were
injected into the ventral side of the body with 1 mg /ml rutin
solution to achieve doses of 10 mg/ g body weight on day
1.Experimental and control fishes, 10 in each treatment, were
maintained in 60 L glass aquaria containing 40 L of water.
Water was renewed daily, and the experiment lasted for 7-10
days.

2.4 Haematological parameters
2.4.1 Sample preparation

Blood samples collected by caudal puncture method were
immediately transferred into EDTA containing assay tubes at
an approximate concentration of 5 mg ml* of blood (38).
Blood with EDTA was used for determination of total count of
RBC, WBC and hemoglobin.

2.4.2 Haemoglobin (Hb)

Haemoglobin estimation was done by Sahli’s method with the
help of a haemometer.

2.4.3 Total count of Red blood cell (RBC) count and White
blood cell (WBC) count

Total count of RBC and WBC was done by diluting blood
samples with RBC and WBC diluting fluids and the counts
were determined using an improved Neubauer hemocytometer
and then calculated (38, 39).

2.5 Estimation of serum biochemical parameters
2.5.1 Collection of blood

The blood samples collected by caudal puncture method in a
clean, dry sample container (without anticoagulant) were
centrifuged at 2000 rpm for 5-6 minutes at 4°C. The
supernatant containing the serum was collected and stored in
sterile eppendorff tube at -20°C till further use.

2.5.2 Quantitative estimation of total protein (TP)

Total protein concentration in serum was analyzed by Biuret
method (40).

2.6 Immunological parameters

2.6.1 Respiratory burst activity estimation by Nitroblue
tetrazolium assay method

The nitroblue tetrazolium assay (41) was followed with
modification (42).
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2.6.2 Nitric Oxide estimation by Griess reagent
Determination of NO was done by Griess reagent (43).
2.7 Statistical analysis

The experiments were conducted in triplicates. All the values
are given as the mean =+ standard error of the mean (S.E.M).
The values of the hematological and biochemical data between
the control and infected groups of fish blood were compared
statistically by using student’s t test (2-tailed). The mean
values were compared at the 1% level of significance
(P<0.01).

3. RESULTS AND DISCUSSION

3.1 Effect of rutin on the susceptibility of Channa punctata
to helminth infection

All control fishes survive. In contrast, death began to occur
after 24 h in challenged fishes. After 48-72 h of challenge,
survival rates of fishes that received rutin at 10 mg g-* were
significantly higher than those of fishes that received saline
and control fishes (P < 0.05).Survival rates were 92 % for
fishes that had been injected with rutin at 10 mg g-* after 72 h.

3.2 Physiological parameters of Channa punctata injected
with rutin

Among the hematological parameters, hemoglobin levels were
significantly higher in treated fishes than those of infected and
control fishes levels after 7 days (P <0.05). (Figure 2).

However, slight changes in RBC cell count levels were
observed among the treated fishes in contrast with the infected
fishes although marked changes in control and treated fishes
were not observed after 7 days (P <0.05). (Figure 2).The WBC
count levels were elevated in infected fishes which decreased
in treated fishes. Control and infected fishes did not show
much difference in levels after 7 days (P <0.05)(Figure
3).Serum protein levels of fishes that received rutin at 10 mg
g-* were higher than those of fishes that those of infected
fishes after 7 days (P <0.05), although control fishes recorded
higher levels than treated ones (Figure 4).
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Figure 5: Test for estimation of Total Protein

3.3 Immunological Parameters

3.3.1 Nitric Oxide Estimation

The nitric oxide value in treated fishes was found to be higher
than control fishes at 10 mg g-* after 7 days of treatment
(Figure 7). Standard curve of sodium nitrite was prepared for
the estimation of nitric oxide (Figure 6).
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Figure 7: Test for estimation of Nitric Oxide

Studies on neutrophil activity presented in Figure 8 clearly
showed the enhancing effect of rutin on neutrophil respiratory
burst activity, which is evident from the increased NBT
reduction. The neutrophil activity was enhanced in test groups
but the highest significant NBT reduction was achieved 7th
day.

The NBT assay is a quick inexpensive test focusing on the
ability of phagocytes to reduce the dye by the production of
oxygen radicals. In animals, the oxygen radicals are focused at
the destruction of bacterial invaders. The ability of
macrophages to kill pathogenic parasites like trematodes is
probably one of the most mechanisms of protection against
disease among fishes. The higher optical density in the NBT
assay was observed in all the treatments. Similar results were
obtained by other researchers (44) Some authors have also

demonstrated that respiratory burst (NBT) activity in
levamisole fed group was found significantly higher as
compared to the CYP-treated control group(45).
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Figure 8: Test for estimation of respiratory burst in
fishes by NBT method

4. DISCUSSION

Plants are the storehouses and rich sources of huge number of
natural compounds. These natural plant products have been
reported to have various activities like antistress, growth
promotion, appetite enhancement, tonic, immunostimulant,
and antimicrobial (46). In this study, we demonstrated the
rutin, showed positive effects on improved fish immunity
against helminth infections. Many natural compounds from
various sources (bacterial components, chemical agents,
animal or plant extracts etc.) have been investigated as
prospective immunostimulants against pathogen infection in
aquaculture. The immunostimulatory activities of algal
extracts in fish and shrimp have been reported previously (47,
48).

Results in this study showed that the serum parameters of
heamoglobin, RBC count, WBC count, Nitric Oxide, total
protein in Channa punctata, were significantly changed over a
period of 7 days after injection of Rutin. WBC levels were
significantly increased in helminth infected fishes than those
of injected as well as control fishes. Haemoglobin, RBC, nitric
oxide were low in infected fishes which increased treated
fishes. Thus dietary supplementation of rutin, extracted from
various plants has shown to increase the O, levels, and thereby
the Channa punctata immunity is enhanced and its resistance
against various parasites were improved.
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