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Abstract 

Extracted solution of Ruta  )Ruta montana) with five concentrations (200, 400, 550, 650 and 750 

mg/l) were used to anesthetize juveniles of the Common carp Cyprinus carpio (Total length 8.91 ± 0.31 

cm and total weight 7.72 ±1.19 gm) instead of the traditional use of MS-222. Fish behavior was noticed 

during anesthesia. MS-222 is an expensive chemical substance that causes cancer for workers and fish 

consumers and also pollutes the aquatic environments. Results showed that extracted solution of Ruta has 

partial and overall anesthesia effect on juvenile common carp with inverse relationship between the 

concentrations and the time needed to reach partial and overall anesthesia, and also direct relationship 

between concentrations and time needed for fish recovery. Best results were obtained by using a 

concentration of 750 mg/l, where time for partial anesthesia was 6 ± 1.25 min., time for overall anesthesia 

was 9 ± 1.70 min., time needed for partialrecovery was 28 ± 2.51 min. and time needed for overall 

recovery was 37 ± 2.64 min. Fish behavior observations revealed a difference ranging from slow 

swimming with increasing in breathing movements to vertical swimming near the surface, then laying at 

bottom and too much decrease in breathing movements. Results appeared that there were no significant 

differences (p>0.01) between glucose concentration in fish blood plasma after recovery and control 

fishes, so it was concluded that these fishes exhibited no stress during anesthesia by using Ruta extracted 

solution. The results showed that there were no significant differences (p>0.01) in both AST and ALT 

among fishes after recovery in comparison with the control fishes. This indicated that the treated fishes 

exhibited no physical damage which might lead to poor health condition. 
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1. Introduction  

Anesthesia is very important in fish farms 

to reduce stress and damage during fish handling 

(weighing, grading, transport and blood 

sampling) (Küçük and Çoban, 2016). Anesthesia 

inhibits autonomic activity and reduces muscle 

contraction, so high doses or prolonged exposure 

to the anesthetic will lead to a breakdown in 

respiration and circulation (Dziaman et al., 

2005). Several anesthetics have been used to 

anesthetize fish such as MS222 (Tricaine 

methanesulfonate), Benzocaine, Etomidiate, 
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Metomidiate, Phenoxiethanole, Equinaldine and 

Equinaline Sulphate (Mercy et al., 2013). There 

are many considerations that must be taken 

before using a anesthetics for fish, including the 

efficiency of the anesthetics and the possibility 

of obtaining it. As well as being safe and 

inexpensive (Mylonas et al., 2005). The 

response of fish to anesthesia and the amount of 

dose depends on many important things, 

including age, sex and maturity, as well as 

biological factors such as temperature, salinity 

and others (Sneddon, 2012). In recent years, 

anesthetics have been turned to extracted from 

medicinal herbs, such as the aqueous extract of 

(Peganum harmala) (Abdel-Fattah et al., 1997) 
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and clove oil, which is extracted from the stems, 

leaves and buds of the clove plant (Wagner et 

al., 2003; Inversen et al., 2003). Locally some 

plant extracts have been used as anesthetics for 

fish, including the study of Al-Niaeem et al. 

(2017a) and Al-Niaeem et al. (2017b) used 

aqueous extract of nutmeg in the anesthesia of 

juveniles of common carp, Al-Niaeem et al. 

(2019) using of anise (Pimpinella anisum) and 

chamomile (Matricaria chamomilla) powders in 

the anesthesia of common carp and Resen et al. 

(2020) using poppy, Papaver nudicaule extract 

as an anesthetic for the common carp. 

The current experiment aimed to:            

i) Replacing the carcinogenic substance MS-222 

with substances that are safe for human health; 

ii) Find cheap, year-round alternatives to 

anesthetizing fish such as ruta; iii) Reducing 

economic losses in fish exposed to anesthesia 

due to deaths or malformations that may occur 

later; iv) Reducing the costs of sanitary measures 

due to the lack of limitations during the use of 

aqueous extract of Ruta to anesthetize fish; v) 

Determining the effect of the aqueous extract of 

solute on stress of anesthetized fish by 

measuring the concentration of glucose in the 

blood plasma, as well as demonstrating the 

extent of its effect on fish health by measuring 

the activity of the enzyme aspartate transporter 

(AST) and alanine transporter (ALT) in the 

serum of fish. 

2. Materials and Methods 

Common carp were brought from the 

ponds of the Marine Science Center - University 

of Basra (Average total length 8.91 ± 0.31 cm 

and average total weight 7.72 ± 1.19 g). The fish 

were placed in the laboratory for 72 hours to 

acclimatize in a glass container (30 × 30 × 50) 

cm (30 fish and 10 other fish as stock in case of 

fatalities in the anesthesia experiments). The 

water temperature was (15.66 ± 0.57) 0 °C and 

the pH was (8.83 ± 0.05). A stopwatch has been 

used to the nearest minute. An appropriate 

amount of Ruta (leaves and flowers) was taken. 

It was finely ground using an electric 

grinder. Then the required concentrations were 

prepared in the experiment (200, 400, 550, 650 

and 750 mg/L) after dissolving in hot water. It 

was left for an hour to extract the total active 

substances, and then filtered to get rid of the 

suspended substances (Figure - 1) (Twaij et al., 

1983) and modified by Al-Niaeem (2006). Then 

other glass container for anesthesia experiments, 

the dimensions of which are (24 × 14 × 10) cm. 

Six fishes in each concentration (three replicates 

for each concentration) were used to perform the 

anesthesia experiments, while observing the 

behavior of the fish to reach the partial stress 

condition in addition to reaching the total stress 

condition.  As well as monitoring the fish up to a 

state of partial and total recovery. The 

concentration of glucose in the blood plasma 

was measured using a laboratory kit prepared by 

the French company Biomaghreb with a 

spectrophotometer at a wavelength of 505 nm 

according to the following equation: 

Glucose concentration (mg/100 ml) = (sample 

reading/standard reading) × 10 

 

The activity of the aspartate amino 

transferase (AST) enzyme was estimated at a 

wavelength of 546 nm in a spectrophotometer by 

means of a ready-made estimation kit produced 

by Randox Company. As for calculating the 

concentration, it was the result of the difference 

between the two readings for one model (reading 

the test – reading the control). The difference 

between readings gives a certain value that is 

converted into the corresponding using a table 

installed in the instructions for the work kit, 

where the concentration is in the standard unit 

(international unit/liter). The activity of the 

alanine transporter enzyme was estimated by 

means of a ready-made estimation kit produced 

by Randox Company by means of a 

spectrophotometer at a wavelength of 546 nm. 

As for calculating the concentration, it was the 

result of the difference between the two readings 

of the same model (the test reading - the control 

reading), as the difference between readings 

gives a certain value that is converted into the 

corresponding using a table installed in the 

instructions for the work kit, where the 

concentration is in the standard unit 

(international unit/liter).The statistical program 

was used in the statistical analysis SPSS 
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Statistics V. 19 to test the differences between 

the means for all tests and the use of the least 

significant difference test R.L.S.D. To determine 

those differences at the level of significance 

0.01. 

 
Figure - 1: Ruta montan 

3. Results 

All concentrations used for partial and 

total anesthesia on fish showed a variation in the 

time of partial and total anesthesia, partial and 

total recovery. The concentration of 750 mg/L 

recorded the best time for general anesthesia and 

total recovery. The average partial anesthesia 

time ranged from 6 ± 1.25 minutes, The average 

total anesthesia time was 9 ± 1.70 minutes, while 

the concentration of 200 mg/L was characterized 

by the length of access to partial and total 

anesthesia 62 ± 4.04 and 80 ± 5.13 minutes, 

respectively. However, the total recovery period 

was the shortest among the concentrations used 

for the aqueous extract, 8 ± 1.15 minutes. 

Significant differences (p<0.01) were found in 

the partial and total anesthesia and the partial 

and total recovery of common carp among the 

five anesthetics concentrations (Table - 1). 

The Figure - 1 shows the inverse 

relationship between the concentration used and 

the time to reach the total partial anesthesia, 

while the relationship was direct between the 

concentration used and the time to reach the 

state of total recovery for carp fish. 

 

 

Behavioral observations 

Behavioral observations of carp fish 

showed a rapid increase in respiratory 

movements from time to time after five minutes 

of anesthesia. Partial anesthesia occurs with 

rapid movements and in different directions and 

escape when trying to catch it and the number of 

movements of the operculum increases 

significantly and then begins to decrease. Then, 

a decrease in the movement of the caudal fin, 

and total anesthesia occurred by the stability of 

the fish on the bottom of the tank and simple 

positional movements and ease of catching. The 

fish are placed at the bottom of the container in a 

lateral position, a very large decrease in the 

movement of the Operculum, and then a final 

stop in swimming and the movement of the 

caudal fin stops. Total recovery was achieved by 

movement of the last part of the anesthesia, 

which is the caudal fin, followed by an increase 

in the movement of the Operculum, in addition 

to very slow swimming at first, then normal 

swimming. 

Glucose in Fish Blood Plasma 

There were no significant differences 

(p>0.01) for the concentration of glucose in the 

blood plasma of fish after the total recovery 

condition after comparing with the control fish 

(Table - 2). 

The activity of the enzyme aspartate and 

alanine transporter 

There were no significant differences 

(p>0.01) for the concentration of AST and 

alanine transporter in the serum of fish after total 

recovery after comparing with control fish 

(Table 3). 
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Table - 1: Effect of Ruta on anesthesia and recovery stages (min.) in common carps 

Overall 

recovery time 

(min.) 

Partial recovery 

time (min.) 

Overall 

anaesthesia 

time (min.) 

Partial 

anaesthesia time 

(min.) 

Concentration 

(mg/l) 

(Mean ± SD.)* 

8 ±1.15a 4 ±1.14 a 80 ±5.13 a 62±4.04 a 200 

12 ±2.08b 7 ±5.51 b 50 ±5.50 b 38 ±1.00b 400 

23 ±2.51c 16 ±2.64 c 33 ±2.64 c 18 ±1.50 550 

29 ±3.60d 22 ±2.00 d 14 ±1.52 d d10 ±2.08 650 

37 ±2.64 e 28 ±2.51 e 9 ±1.71 e e6 ±1.52  750 

*Different letters in the same column are significantly different (P≤0.01). 

 
Figure - 1: Effect of using different concentrations of aqueous extract on overall anesthesia Ruta for 

common carp juveniles 

Table - 2: The concentration of glucose in the blood plasma of common carp fishes subjected to anesthesia 

with aqueous extract of Ruta of overall recovery 

 

Parameter 

(mg/100ml) 

Concentration (mg/L)  

(Mean ± SD.) 

control 200 400 550 650 750 

Glucose  54.67 
a±4.08 

57.41 
a±3.10 

60.53 
a±2.17 

61.80   

±2.20a  

64.63  ± 

 2.01a  

60.01 

±3.24a 

*Different letters in the same column are significantly different (P≤0.01).  

Table - 3: The concentration of aspartateand alanine in the blood plasma of common carp fishes subjected 

to anesthesia with aqueous extract of Ruta of overall recovery. 

 

Parameter 

(mg/100ml) 

Concentration (mg/L)  

(Mean ± SD.) 

 control 200 400 550 650 750ا

AST 40.24 

±43.2a 

44.31 
a±2.60 

50.03 
a±3.77 

56.10   

±2.25a  

54.03± 

 4.21a  

56.21 

±3.24a  

ALT 5.67 ± 
a0.08 

6.01± 
a0.30 

5.53 

±07.2a 

6.10   

±0.22a 

6.32 

± 0.21a 

6.11 

± 0.24a 

*Different letters in the same column are significantly different (P≤0.01).  
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4. Discussion 

Anesthetics were used to reduce the 

negative effects of physiological stress on fish in 

various aquaculture activities (Gholipour et al., 

2011). The rue herb is used effectively for some 

autonomic nervous system disorders. Its oil is 

used externally to treat skin diseases, especially 

skin infections and eczema, to relieve muscle 

pain, nerve pain, spasms, and rheumatic pain, 

and to relieve tonsillitis and gingivitis (Paulini, 

1987).The use of appropriate concentrations of 

aqueous extract of rue showed positive results in 

anesthetizing fish, and Ruta plant is considered 

one of the safe, cheap and effective materials. 

The anesthetic reason in Ruta is due to alkaloids, 

which are organic substances that have 

distinctive physiological properties, some of 

which are tonic, some of which are anesthetic, 

and some of which are sedative and analgesic. 

The Ruta plant contains Codeine (C18H21NO3). 

This acts as a simple analgesic (Adamska-

Szewczyk et al., 2016; Rutaaceae, 2017). The 

results of the follow-up of the behavior of carp 

fish also showed In the anesthetic solution of the 

Ruta plant, the fish went through three phases of 

anesthesia: a decrease in the activity of the fish 

and an increase in the respiratory rate, the 

appearance of signs of loss of balance with the 

start of vertical swimming and the decrease in 

respiratory movements, and finally turn to the 

side and decrease in respiratory movements. 

The results of the current study showed a 

direct relationship between the concentration of 

the anesthetic substance used and the time of 

occurrence of partial and total anesthesia,  While 

he recorded an inverse relationship with the time 

of partial and total recovery, and this is 

consistent with what was made by Sado (1985) 

in his study on some types of tilapia fish and the 

effect of the Quinaldine, It also agrees with what 

was indicated by Pirhonen and Hoskonen (2006) 

in their study of the effect of clove oil doses in 

anesthetizing tilapia fish and Al-Niaeem et al. 

(2017) in their study of the effect of nutmeg on 

the anesthesia of common carp fish juveniles,  

And the existence of an inverse relationship 

between the time of total anesthesia and the time 

of total recovery. The physiological 

characteristics of a living organism, including 

fish, express the internal state of the body. It is 

one of the scientific criteria that reflect 

positively or negatively on health indicators in 

fish. Therefore, glucose in the blood plasma is 

an important factor. 

The concentration of glucose in the 

current study did not differ in juveniles carp fish 

after total recovery when compared to the 

control treatment. This positive result indicates 

that the fish did not suffer from stress by use 

anesthetic (Martinz-Porchas et al., 2009). Also, 

the concentration of fish liver enzymes 

(aspartate transporter and alanine transporter) 

did not differ in the current study after the total 

recovery of fish when compared to the control 

treatment.  t confirms that the use of the aqueous 

extract of Ruta did not affect the health of 

juveniles common carp fish, and the use of rue 

did not affect the increase or decrease of liver 

enzymes, especially the enzymes of 

aminotransferases. The aqueous extract of Ruta 

can be used in fish hatcheries during the process 

of artificial propagation to reduce injuries, 

bruises and wounds that affect fish during the 

processes of handling and injecting them with 

the hormone or during the process of collecting 

eggs and sperm, thus reducing the economic 

losses resulting from this. 
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