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Abstract
This study examined how Tryptophan-'3C,; supplementation to the diet of Ompokbimaculatus post larvae affects cannibalism, survival, and growth.
+  Experiment: Post larvae were fed diets with varying Tryptophan-'*C levels (0%, 0.5%, 1%, 2%, 4%) for 30 days.
+  Stocking density: 10 days old post-larvae were stocked @ 10 post-larval-1
+  Experimental period: 30 days
Findings:
+  Tryptophan-°C,, increased serotonin levels in the fish and slightly decreased growth rate.
*  Survival rates were higher in groups fed Tryptophan-'*C, diets.

Conclusion: Dietary Tryptophan-'*C,, can be a useful tool to improve survival rate in O. bimaculatus post larvae rearing. However, it may slightly impact growth rates.

India, catfish have enormous potential, and the government
of India has highlighted the diversification of agriculture
practices as a national priority. In this context, the seed
production and culture technology of catfishes needs to be

Introduction

Aquaculture stands out as the most rapidly expanding
sector within agriculture, boasting considerable growth

prospects. The global population is rapidly increasing and
is expected to increase by another 2 billion, totaling 9.7
billion people by 2050. To meet the rising demand, the food
production sector, particularly aquaculture has expanded
dramatically, contributing 82.10 M t y* during 2018 [1] and
now in 2024 it reaches up to 130.9 million tonnes [2]. In

improved for upgrading to the viable level. Among catfishes,
Ompokbimaculatus [3] popularly known as Indian butter catfish
or “Pabda”, is an Indigenous freshwater small fish belonging
to the family Siluridae of the order Siluriformes, fit best to
be considered as a prominent species which can be used for
furthering the species diversification. Catfish is delicious and
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highly-priced because of its unique lipoprotein texture with
soft bones, good taste, and higher nutritional profile [4].
It is well preferred, especially in the entire East and North
East India. The government of Tripura has declared the fish
(Ompokbimaculatus) as “STATE FISH” in collaboration with
NBFGR, Lucknow. It has not received much attention due to the
insufficiency of gravid stock for experimentation in aquaculture
and also because of a shortage of information regarding its
breeding protocol, larval rearing, and culture technology [4,5].
Mortality in aquaculture settings significantly contributes to
aggression and cannibalism, even where conditions appear to
be ideal [6,7]. The current study has focused on a nutritional
approach using dietary tryptophan to reduce cannibalism
during seed rearing of O. bimaculatus. Tryptophan (TRP) is a
precursor of serotonin (5-HT) (Figure 1), which is known to
affect food intake and aggression in vertebrates including
fishes. It has been found that dietary supplementation with
the serotonin precursor; L-tryptophan (TRP) suppresses
aggression. TRP supplementation in fish feed boosts serotonin
synthesis in the brain, which typically results in increased
stress resistance [8,9] or decreased aggression [8,10]. On this
backdrop, the present work has been hypothesized to assess
the effect of dietary L-tryptophan with study the following
objectives:

1. To study the effect of dietary L-tryptophan on the
growth of 0. bimaculatus post larvae.

2. To study the effect of dietary L-tryptophan on the
survival of 0. bimaculatus post larvae.

Materials and methods

Experiments were carried out for 30 days to evaluate the
effect of dietary Tryptophan-:C on the growth and survival
of 0. bimaculatuspost larvae. All the experiments were carried
out in aquariums (2"x1") in the wet laboratory of the College
of Fisheries, Central Agricultural University (Imphal),
Lembucherra, Tripura.

Materials
Experimental fish: 10 days old 0. bimaculatus post-larvae
Ethical statement of an animal

Experimental fish were handled and raised according to
Indian laws. The study protocol and experimental endpoints
follow the CPCSEA’s guidelines on animal care and use in
scientific research. The Institutional Ethics Committee (IAEC)
of the College of Fisheries, Central Agricultural University (I),
Tripura, India, approved the study (Approval Letter No. CAU-
CF/48/IAEC/2018/06b, 28/06/2019).

Feeding

Fish was fed with plankton and formulated feed
(experimental diets) supplemented with Tryptophan-3C  with
different concentrations (0%, 0.5%, 1%, 2%, 4%) (Figure 2).
Experimental diets were prepared by mixing casein, gelatin,
dextrin, carboxymethyl cellulose, vegetable oil, cellulose,
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Figure 1: Tryptophan acts as a stress suppressor.
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Figure 2: Tryptophan-"*C,, with different concentration (0%, 0.5%, 1%, 2%, 4%) with
feeding frequency.

Tryptophan-“C, and vitamin-mineral mixture. However,
a diet prepared with 0% Tryptophan-:C_ serves as a control
(Table 1).

Methods

Experiment objective: To evaluate the effect of dietary
Tryptophan-3C _on growth and survivability of O. bimaculatus
post larvae during seed rearing.

Experimental design

Post larvae of 0. bimaculatus (ten-day old) were collected
and stocked in 25-L of water in fifteen aquariums with a
stocking density of 250 properly weaned pabda seeds following
a Completely Randomized Design (CRD) consisting of five
treatments (different levels of tryptophan) with three replicates
each. The fish were kept under continuous aeration and fed
with the experimental feeds fed adlibitum four times a day. The
daily water exchange amounted to 50%. The experiment was
continued for 30 days and sampling of fish was done at 10 days
intervals.

Experimental parameters
1. Fish growth and survival performance
a) Body weight gain (%)
b) Mean weight gain (g)
c) Net yield (g)

d) Specific growth rate (SGR)
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e) Survival percentage

f) Mean daily weight gain (MDWG) (mg day-1)

2. Water quality analysis (APHA, 2005)
Results and discussions

Experiment: Effects of dietary Tryptophan-3C_ on growth
and survival of 0. bimaculatus post larvae.

In the present study, the different ranges of examined
water quality parameters were within the recommended value
for catfish larval rearing [11]. The average temperature and
pH were in the range of 26-29°C and 7.0-7.5 respectively, the
dissolved oxygen concentration was in the range of 10-11.4 mg
1", ammonia is toxic to fish, was found 0.05 mg 1 * (Tables
2,3).

Table 1: Feed formulation.

Casein 425 42.5 42.5 42.5 42.5
Gelatin 11 11 11 11 11
Dextrin 17.5 17.5 17.5 17.5 17.5
Carboxymethylcellulose 2 2 2 2 2
Vegetable oil 6 6 6 6 6
Vit mineral mix 5 5 5 5 5
Cellulose 16 15.5 15 14 12
Tryptophan-*C,, 0 0.5 1 2 4
Total 100 100 100 100 100

Table 2: Water quality parameters.
0.5% 1% 2% 4%

Parameters | Control | Tryptophan- |Tryptophan- | Tryptophan- | Tryptophan-

13c11 13011 13c" 13c“I

Dissolved 02 1415 1012 1011 1114
(mg ")
Tem;lecr)at”re 2627 2728 2829 2728 282
WaterpH7.0  7.07.1 7.2-73 71-7.4 7475 7374
CO2(mgl1) 222 1.92 1.82.1 152 11.9
Total
alkalinity  40-43 40-44 42-45 42-47 40-48
(mg I-1)
Hardness
3637 37-40 38-40 3739 3538
(mg I-1)
A(Er;i:')a 004005 003004 003005 004005 0.020.03

Proximate composition

The requirement of dietary Tryptophan-3C, for several fish
species has been reported to be about 0.4 to 1% of the dietary
protein (NRC, 2011). However, there are few studies reported
on the evaluation of the effect of varied levels of tryptophan
on catfish growth and survival. In fish, growth hormone
plays an important role not only in stimulating growth but
also in the regulation of food intake [12]. However, in the
present study, growth in treatment groups was affected (p
< 0.05) due to dietary supplementation of different levels of
Tryptophan-2C,. The control group exhibited the highest
growth, followed by 0.5%, 1%, 2%, and 4% supplemented
diets. Retarded growth as observed here is possibly linked to
improved brain-serotonergic action as observed in mammals
and birds and that 5-HT depressed food intake in those fed
Tryptophan-3C diets. Similarly, goldfish, Carassiusauratus,
given an intracerebroventricular injection of 5-HT significantly
reduced food intake [13]. Additionally, 5-HT can directly act on
somatotrophs in the pituitary gland inhibiting growth hormone
secretion in goldfish [12]. Further, Hseu, et al. [10] observed
that groups of fish treated with TRP expressed lower growth
rates and suggested that this could be an effect of increased
brain serotonergic activity and decreased aggression and/or
appetite. They further observed that exogenous Tryptophan-
13C, supplementation lowered the growth whereas increased the
survival by mitigating the cannibalism in juvenile grouper.

In the present study, it is observed that the Tryptophan-
C,_-supplemented diet had better survival of pabda during
the rearing of post-larvae compared to the control. However,
among the treatments, the highest survival rate and minimized
aggressive behavior was observed in 2% Tryptophan-:C,
supplementation followed by 1% and 0.5% Tryptophan-:C,
supplementation. This positive phenomenon is mostly related
to an increase in brain 5-HT content due to dietary TRP
supplementation which may suppress the aggressive behavior
of dominants that reduces mortality in pabdapost larvae. Due
to increasing levels of serotonin leads to enhanced production
of serotonin in the fish brain and usually increases resisting
stress which makes less survival in 4% of Tryptophan-:C,
supplementation (Tables 4,5). In conformity to this result,
Hoglund, et al. [14] reported that the dietary Tryptophan-:C,
supplementation affects central 5-HT signaling systems and
reduces aggressive behavior compared with the control group
which can help to increase the survivability of juvenile Atlantic
cod. According to Winberg, et al. [8], the juvenile rainbow trout
0. mykiss was fed by L-tryptophan-supplemented feed for 3
days did not affect aggressive behavior, whereas feeding the

Table 3: Growth parameters (mean t S.E) in different experimental groups fed with different levels of tryptophan (p < 0.05)

Initial length (cm) 1.27 +0.03 1.27 £0.07
Initial weight (g) 0.092 + 0.006 0.092 +0.007
Final length (cm) 2.80+0.05¢ 2.51+0.09b
Final weight (gm) 0.24 + 0.005¢c 0.23 + 0.004bc
Weight gain (g) 0.14 + 0.005¢ 0.13 + 0.0.005%
Specific growth rate(%d-1) 3.21£0.09¢ 3.07 £ 0.08bc
Mean daily weight gain (%) 0.49 £ 0.03c 0.46 + 0.03bc

1% Tryptophan-'C |

2% Tryptophan-"C,, 4% Tryptophan-'3C,,

1.27 £0.07 1.23+0.03 1.23+0.03
0.091 +0.009 0.092 +0.003 0.091 +0.009

2.19+0.05a 2.09+£0.03a 2.15+0.04a
0.22 + 0.009ab 0.21 + 0.005ab 0.20 + 0.004a

0.128 + 0.005ab 0.125+ 0.005ab 0.116 £ 0.003a

2.92+0.08bc 2.87 £ 0.09ab 2.73+0.03a

0.42 £ 0.03bc 0.41 £0.03ab 0.38+0.01a
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Table 4: Yield parameters (mean + S.E) in different experimental groups fed with different levels of tryptophan -13C11 (p < 0.05)

0.5% Tryptophan-'*C_,

Survival (%) 22 +1.15a 33.6+1.51b

Total 13.24+0.4 19.39+1.18
biomass(g) 1a b

Performance index (PI) 0.109 + 0.002a 0.155+0.01b

Table 5: Mean survival rate (mean * S.E) in periodic sampling in O. bimaculatuspost
larvae reared in aquarium fed with different levels of tryptophan 13C11 (p < 0.05)

Survival (%) 20 days 30 days
Control 40.4 +0.23a 32.6+1.09a 22 +1.15a
0.5% Tryptophan-'3C,, 48 + 0.60b 41 +1.70b 33.6+1.51b
1% Tryptophan-'*C, | 68.6 + 1.16¢C 57.7 +2.32¢c 46.2+1.18c
2% Tryptophan-'*C | 77.3 £1.63d 69.4 + 2.66d 62 +1.15d
4% Tryptophan-'3C,, 51.4+2.09b 35+0.70b 30+1.15b

fish L-tryptophan-supplemented feed for 7 days significantly
suppressed aggressive behavior in the fish and that can
increase the survival rate. In fish with social hierarchy, brain
levels of 5-hydroxyindoleacetic acid (5-HIAA), the principal
metabolite of 5-HT and 5-HIAA/5-HT ratios (an index of
serotonergic activity) were lower in dominants than in
subordinates [15]. It has been reported by Hseu, et al. [10] that
the effect of supplementing dietary Tryptophan-3C, resulted
in better survival for juvenile groupers due to suppression of
cannibalism via an increase in brain 5-HT. In contrast, no
significant effect of Tryptophan-3C, supplementation on the
survival of the European catfish Silurusglanis [16] is observed.
Type I cannibalism was dominant during the first 4 to 10 days
where 2% Tryptophan-1C, supplementation had the lowest
cannibalism rate as compared to others.

Conclusions and recommendation

Larval survival has been the major bottleneck in the
propagation of fish on a commercial scale. Dietary strategy
using different compounds to minimize cannibalism can
be a strong tool for improving survival. In line with this, we
hypothesized that dietary tryptophan can be a potential way
to improve larval survival. For this purpose, we carried out
experiments at the wet laboratory of the College of Fisheries,
CAU(I), Lembucherra, Tripurain glass aquaria to evaluate
the effect pre and post-treatment dietary tryptophan®C,
supplementation on growth, survival of 0. bimaculatus.

In the first experiment of 30 days period, we evaluated
the effect of dietary tryptophanC ongrowth and survival of
0. bimaculatus larvae, which we designed to compare different
levels of tryptophan. We found that growth was compromised
in every treatment and the control group exhibited the highest
growth, followed by 0.5%, 1%, 2%, and 4% tryptophan 3C,
supplemented diets. Retarded growth as observed here is
possibly linked to improved brain serotonergic action as
observed in mammals and birds and that 5-HT depressed food
intake in those fed tryptophan 3C, diets. Further, it is observed
that the TRP-supplemented diet had better survival of pabda
during the rearing of post-larvae compared to the control.
However, among the treatments, the highest survival rate was

1% Tryptophan-'3C 2% Tryptophan-"3C_, 4% Tryptophan-'3C_,

46.2+1.18c 62 +1.15d 30 +1.15b

25.42 +0.39¢ 33.63 +1.86d 15.59 £0.907a

0.198 + 0.004c 0.259 +0.013d 0.116 £0.007a

observed in 2% tryptophan 3C supplementation followed by
1% and 0.5% tryptophan 3C  supplementation. The results of
the present study showed that dietary supplementation with
tryptophan 3C, @ 2% minimized the aggressive behavior
of pabdapost larvae as observed visually on a routine basis,
thereby improving the survival rate.

Overall findings from the study reveal that dietary
tryptophaniC, could be used as an effective measure for
improving the survival of O. bimaculatus larvae. Further, the
supplemented tryptophan®C, could act as a strategy to reduce
stocking density-dependent stress which improved the overall
survival of the fish. As the reported work is one of the novel
initiatives toward solving cannibalism-related issues in
catfishes, more in-depth studies on the underlying mechanism
using molecular tools can subsist the present finding.
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