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Abstract 
The present study evaluated the anaesthetic activity of tobacco (Nicotiana tabacum) leaf dust in fish. 

GIFT tilapia was used as an experimental animal with the total study duration of 24 hours. The fish size 

of 4.58±0.68 g was randomly distributed into the 20-liter plastic tub at a stocking density of 10 fishes per 

container. Anaesthetics were added into experimental tubs of seven different groups viz. one control (0 

mg/L), followed by six treatment groups (25, 50, 75, 100, 125 and 150 mg/L) in triplicates. Results 

showed that an increase in the concentration of tobacco leaf dust shortened the induction time, but 

delayed the recovery time in fish (p<0.05). There was no mortality observed in control (without sedative) 

and up to the dosage of 25 to 100 mg/L, but after that mortality ensued from 6 to 16% in the groups 

exposed to a high dose of more than 100 mg/L (p<0.05). The temperature in the tanks showed no 

difference among all groups, while DO, pH, and C02 were affected by anaesthetics given (p<0.05). The 

results of this study are encouraging that tobacco leaf dust has the potential to sedate the fish, and it 

minimizes the water quality concerns at a correct level. Based on the result of this study, tobacco leaf 

dust at the levels of 25 to 100 mg/L can be recommended to the fish farmers for safe and successful 

transportation of GIFT tilapia without causing the mortality. 

 

Keywords: fish, induction time, mortality, natural sedative, Nicotiana tabacum, recommended dose, 

recovery time, water quality parameters 

 

1. Introduction 

Anaesthetics are mainly used for fish transportation to lower the active metabolism of fish by 

reducing oxygen uptake and decline the carbon dioxide and ammonia production [1, 2, 3, 4]. It has 

also been used in the laboratory while handling the animals for vaccination, observation, and 

during the time of tissue and blood sampling. Anaesthetics are when used at appropriate dose 

reduces the metabolic rate, physiological stress, oxygen consumption, carbon dioxide, and 

ammonia production during transportation [5, 6], thereby reducing mortality during and after the 

transportation [7, 8, 9]. Research on anaesthetics in fish has been encouraged by many previous 

workers, and they standardized the optimal dose for sedation and safe transportation of some 

fishes [10]. Nevertheless, most of the researches were carried out on synthetic anaesthetics, 

which are generally costly and may carry some toxic effects to fish and require precaution 

while handling [11]. Due to these reasons, although an exploration and dose standardization of 

chemical anaesthetics were well explored, many are now encouraged towards searching non-

chemical means of anaesthetizing fish [12, 13, 14]. It has been reported that the most commonly 

used chemical anaesthetic, tricaine methane-sulfonate commonly known as MS-222 

demonstrated for its retinal toxicity in fish [15] and suspected as a carcinogenic agent in human 
[16]. Therefore, investigations are vital to develop and popularise the use of viable natural 

anaesthetics alternatives to chemical sedatives. Therefore the present study was conducted to 

evaluate the potential of tobacco leaf dust as a natural source of anaesthetics to fish.  

Tobacco is a common plant available throughout India, which potential as anaesthetics was not 

demonstrated in fish except rohu, Labeo rohita [17]. In fish, Labeo rohita, tobacco leaf dust 

gave promising results with the optimal dose of 25 mg/L. However, data on the anaesthetic 

response of tobacco leaf dust in other fishes are currently unavailable, which justifies the 

necessity of conducting such study in other fishes. Since fish are species-specific, the results 

presented for one fish can’t be generalized to other fishes. Therefore the present study was 

carried out. GIFT tilapia was used as an experimental animal in the present study since this  
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fish is a popular fish, preferred for fish culture across the 

globe due to its faster growth and demand. 

 

2. Materials and Methods 

2.1 Preparation of tobacco leaf dust 

The leaves of tobacco were collected from a retailer in 

Chennai. The collected leaves were washed properly using the 

distilled waters and dried in the room temperature for ten 

days. After drying, they were made into powder using the 

mixer, which was then used for conducting the experiment. 

 

2.2 Experimental fish and set-up  

Two hundred and ten (210) healthy animals with weight 

ranging from 4.58±0.68 g were used in the present study. 

Before initiating the study, animals were properly 

acclimatized and kept for 24 hours starving to minimize the 

excretion of wastes. The animals were then put it in an 

experimental plastic tank of 30-litre water capacity (70 cm X 

50 cm) filed with de-chlorinated freshwater. There were 

totally six different concentration of tobacco leaf dust used for 

the present study (25, 50, 75, 100, 125, 150 mg/L) and one 

without sedative as control (0 mg/L). The experimental set-up 

was organized in triplicates. The induction time and recovery 

time were recorded using the digital stopwatch. Fish that lost 

balance and ceased movements of their opercula membrane 

(Anaesthetic phase) were removed immediately and 

transferred to fresh water for recovery. The recovery time was 

determined when the regular respiratory movement of the 

opercula starts again. 

 

2.3 Water quality parameter 

At the end of 24 hours, water samples from the experimental 

containers were collected, and temperature, DO, pH, and CO2 

were examined. The temperature of the water was estimated 

using a thermometer. The dissolved oxygen, pH, and CO2 

values of the water were determined using the standard 

procedure [18].  

 

2.4 Statistical Analysis 

The data were statistically analyzed using the statistical 

package of SPSS version 20.0 in which data were subjected to 

one-way ANOVA [19] and Duncan’s multiple range test [20] to 

determine the statistical differences between the different 

groups. Comparisons were made at the 5% probability level. 

 

3. Results and Discussion 

3.1 Induction time, recovery time and percentage 

mortality of fish exposed to different concentration of 

tobacco leaf dust in the water 

The present study demonstrated that tobacco leaf dust had an 

anaesthetic effect on GIFT tilapia. The induction time, 

recovery time, and percentage mortality of fish subjected to 

anaesthetics were influenced by tobacco leaf dust in an 

experimental animal (GIFT tilapia) which are represented in 

Table 1.  

In the present study in GIFT tilapia, low dose (25 mg/L) of 

tobacco leaf dust added to water showed a delay in induction 

but a rapid recovery; whereas high dose (125-150 mg/L) 

exhibited quick induction but prolonged the recovery time 

(p<0.05). The results of the present study indicate that an 

increasing the concentration of anaesthetics to water reduces 

the induction time and prolong the recovery time in fish. The 

result of this study is in line with the earlier reports in rohu 

(Labeo rohita) when tobacco leaf dust was used as a sedative 

[17]. Also the trend noticed in the present study was similar to 

previous reports using different anaesthetics in Sea bass, 

Dicentrarchus labrax [21] ; Rohu, Labeo rohita [22] ; Senegalese 

sole, Solea senegalensis [23] ; Cobia, Rachycentron 

canadum[24] ; Seahorse, Hippocampus kuda [25]; Rainbow 

trout, Oncorhynchus mykiss [26]; Shabut, Barbus grypus [27] ; 

and Common carp, Cyprinus carpio [28]. 

The present study displayed mortality (p<0.05) only in the 

groups exposed to the higher concentration of anaesthetics 

(125-150 mg/L). There was no mortality recorded in the 

treatments with low doses (25-100 mg/L) and control. The 

result of the present study indicates that the mortality of fish 

happened only when fish exposed to the dosage exceeding its 

ideal dose. The higher mortality observed in the group 

subjected to higher anaesthetic dose (125-150 mg/L) during 

the study could be attributed to the combined effect of low 

DO levels, high CO2 in water (see Table 2) and toxic effect of 

tobacco leaf dust at higher concentration. The results 

corroborate with earlier authors who also reported that 

anaesthetics at higher dosage could cause mortality in Beluga, 

Huso huso [29]; Rohu, Labeo rohita [30]; and Clownfish, 

Amphiprion sebae [31].  

 

3.2 Water quality parameters  

The water quality parameter of anesthetised water after 24 

hours of an experiment in the present study shows variation 

(p<0.05) except for temperature. The water quality 

parameters (temperature, pH, DO, and CO2) recorded during 

the present study is represented in Table 2.  

 The temperature of the water was not influenced (p<0.05) by 

tobacco leaf dust (p<0.05) in the present study. However, the 

result of the present study is contradictory to an earlier report 

in fish (Labeo rohita) using tobacco leaf dust as a sedative [17]. 

The conflicting results of this study might be attributed to the 

high water levels (30 L) maintained in the present study, 

which failed to increase the surrounding water temperature. 

This can also be explained in the sense that the heat generated 

by fish as a result of metabolic activity was not sufficient to 

influence the surrounding temperature.  

The present study recorded the lowest level of dissolved 

oxygen (DO) in control, while the highest (p<0.05) DO levels 

were manifested in the water that contains tobacco leaf dust. 

However, anaesthetics levels below 100 mg/L in water 

displayed higher (p<0.05) DO level as compared to 

anaesthetics at higher dosages exceeding 100 mg/L. The 

higher DO levels noticed in the anesthetized water is probably 

related to the less consumption of oxygen by fish due to 

sedation caused by tobacco leaf dust. The trends observed in 

the present study are consistent with previous results in the 

guppy, Poecilia reticulata [32]; and southern platy fish, 

Xiphophorus maculatus [33] for an anaesthetic bath.  

In the present study, the lowest pH levels were found in 

control, whereas all anaesthetic supplemented groups showed 

raised (p<0.05) pH levels. Within the treatments, the highest 

pH values were observed in the groups received the 

anaesthetic dose of 25 to 100 mg/L and the lowest (p<0.05) 

pH values were seen in higher anaesthetic dose of 125 to 150 

mg/L. Reduction of water pH in the control tank during the 

study was may be due to carbonic acid formation resulting 

from carbon dioxide release during fish respiration [34]. Low 

pH for the control group compared with that for the 

anaesthetic treated groups in the present study indicates the 

efficacy of anaesthetics in reducing carbon dioxide excretion 

and metabolic activity of the fish. 
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In the present study, CO2 levels were highest in control and, 

lowest CO2 values were recorded in the treatments (p<0.05). 

Within the treatments, groups exposed to higher anaesthetic 

doses (125 to 150 mg/L) displayed higher CO2 content than 

that of animals subjected to lower (25 to 100 mg/L) 

anaesthetic doses (p<0.05). The increase in the survival of 

anesthetised fish from the present study could be interpreted 

as being a result of anaesthetics effect that reduced the fish 

metabolism resulting in less carbon dioxide excretion. The 

results of the present study are comparable with the available 

reports in the guppy (Poecilia reticulate), when 2-

phenoxyethanol was used as a sedative [2]. Low survival in the 

treatments of high anaesthetic doses during the study could be 

due to poor water quality. The un-anesthetized control group 

was not shown any mortality of fish, may be water quality 

deterioration alone can’t influence the mortality of tilapia as 

they even can tolerate under poor water quality conditions.  

 
Table 1: Concentration, induction time and recovery time of GIFT tilapia anesthetized with tobacco leaf dust 

 

Treatments Induction time (Minutes) Recovery time (Minutes) Mortality (%) 

Control (0 mg/L) - - 0 a 

T1 (25 mg/L) 18.36 + 0.07 f 1.36 + 0.07 a 0 a 

T2 (50 mg/L) 15.69 + 0.24 e 1.70 + 0.18 a 0 a 

T3 (75 mg/L) 12.33 + 0.06 d 2.33 + 0.13 b 0 a 

T4 (100 mg/L) 10.57 + 0.27 c 3.24 + 0.12 c 0 a 

T5 (125 mg/L) 8.38 + 0.11 b 4.01 + 0.23 d 6.66 + 3.33 b 

T6 (150 mg/L) 6.33 + 0.11 a 5.04 + 0.23 e 16.66 + 3.33 c 

Data expressed as mean ± SE (n=3). Mean values in the same column with different superscript differ significantly (p<0.05). 

 
Table 2: Water quality parameters observed at different experimental conditions 

 

Treatments Temperature (0C) DO (mg/L) pH (mg/L) CO2 (mg/L) 

Control (mg/L) 30.33 + 0.33 a 6.32 + 0.11 a 6.23 + 0.08 a 19.00 + 0.57 c 

T1 (mg/L) 30.33 + 0.33 a 8.16 + 0.14 c 7.73 + 0.23 d 11.33 + 0.66 a 

T2 (mg/L) 30.33 + 0.33 a 8.01 + 0.20 c 7.63 + 0.29 d 11.66 + 0.88 a 

T3 (mg/L) 30.66 + 0.33 a 7.87 + 0.14 c 7.56 + 0.17 cd 12.33 + 0.88 a 

T4 (mg/L) 30.00 + 0.00 a 7.95 + 0.15 c 7.26 + 0.26 bcd 12.00 + 1.15 a 

T5 (mg/L) 30.00 + 0.00 a 7.28 + 0.07 b 6.86 + 0.17 b 15.33 + 0.88 b 

T6 (mg/L) 30.33 + 0.00 a 7.36 + 0.12 b 6.93 + 0.14 bc 15.00 + 0.57 b 

Data expressed as mean ± SE (n=3). Mean values in the same column with different superscript differ significantly (p<0.05). 

 

4. Conclusion  
This study demonstrated that both induction and recovery 

time of fish with a response to tobacco leaf dust is 

concentration dependant. The anaesthetic concentration of up 

to 25 to 100 mg/L in water showed a sedative effect in GIFT 

tilapia without triggering mortality. According to the 

experimental data, tobacco leaf dust @ 25 to 100 mg/L may 

be recommended to fish farmers as a natural sedative for 

transportation.  
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