T

University of Guilan

University of Guilan with collaboration of Iranian
Agquaculture Society

Aquatic Animals Nutrition

Vol. 9, No. 3, 2023, pages: 1-14
DOI: 10.22124/janb.2023.25441.1216

RESEARCH PAPER OPEN ACCESS

The effect of ethanol extract of Aloysia triphylla on anesthesia and improve the
physiological parameters of rainbow trout (Oncorhynchus mykiss) after

transfer

Ali Hajibeglou®, Masoumeh Machanlou, Mohammd Sudagar, Mohammad Mazandarani
Department of Aquaculture, Faculty of Fisheries and Environmental Sciences, Gorgan

University of Agricultural Sciences and Natural Resources

Received 18 June 2023 Revised 17 September 2023  Accepted 22 September 2023

KEYWORDS ABSTRACT

Aloysia Introduction: Due to the side effects of chemical drugs, in recent years, the use of

) herbal medicines and their compounds in fish has been widely considered. The use of

triphylla medicinal plants and their derivatives can stimulate feed consumption, increase daily

Anesthesia weight, feed conversion ratio, increase shelf life, improve the health and function of the

digestive system, minimize or mitigate the effects of stress on fish. Lemon herbena

Hematology (Aloysia triphylla) is a member of Verbenaceae family. This plant is endemic to South

Rainbow trout

America and can growth in other areas, such as Iran. This study was performed to
evaluate the effect of Aloysia triphylla extract on anaesthesia, some water quality
parameters, and haematology in juveniles rainbow trout, Oncorhynchus mykiss with
average weight of 7 + 0.42 g after transport.

Materials and methods: The experiment was divided in three steps: 1: the anesthesia
induction with Aloysia triphylla: 0 (control), 25, 50, 100, 200, and 400 uL/L; 2: transport
for 4 h with the fish separated into three groups: control and two concentrations of A.
triphylla: 12.5 and 25 pL/L; and, 3: determination of the ventilatory frequency in fish
exposed to A. triphylla at 12.5 or 25 pL/L.

Results and discussion: The results showed that the elevated concentration of A.
triphylla proportionally decreased the time required for sedation and anesthesia
induction and upraised the recovery time. After transport, lower blood serum glucose
and cortisol and higher total protein, albumin, non-ionized ammonia, and dissolved
oxygen levels in water were observed in fish exposed to 12.5 and 25 pL/L of the extract
(p<0.05). By increasing the exposure time to A. triphylla, lower ventilatory frequency
was found in fish exposed to 25 pL/L of extract (p<0.05).

Conclusions: In general, these results indicated that A. triphylla may have sedative and
anesthetic effects on rainbow trout. Finally, it can be used to reduce the negative effects
of stress caused by fish manipulation and transportation.
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Table 1. Duration of induction of anesthesia and recovery from anesthesia in juvenile rainbow
trout Oncorhynchus mykiss exposed to different concentrations of Aloysia triphylla extract

Concentrations (uL/L)

Anesthesia induction (s)

Recovery time (s)

Survival (%)

0 0.00 £+ 0.00°
25 0.00 + 0.00¢
50 825 + 32.707
100 483 + 21.03°
200 253 £ 13.52°
400 209 * 14.74¢

0.00 + 0.00¢ 100
0.00 + 0.00¢ 100
117 + 15.71¢ 100
273 +19.67¢ 100
317 +20.00° 100
470 + 25.00? 100

Means with the different letters in each column are significantly different (p<0.05).
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Table 2. Water parameters before and after transport (4 h) in juvenile rainbow trout
Oncorhynchus mykiss with different concentrations of Aloysia triphylla extract

Water parameter Before After transport (groups)

transport Control 12.5 ul/L 25 uL/L
Dissolved oxygen (mg/L) 856+032  960+065 Lo P
Alkalinity (mg CaCOs/L) 62.33 +2.08 69.00 +2.64 67.00+2.00 64.00 +4.35
Carbon dioxide (mg/L) 13.66 £ 2.08 25.66+2.51" 26.00+3.00° 32.00+6.08*
Total ammonia nitrogen a b b
(mg CaCO3/L N/L) 0.027 + 0.002 0.43+0.02 0.24 £0.01 0.21+0.01
Temperature (°C) 12.40 £ 0.36 1263+0.32 1253+050 12.70+0.30
Un-ionized ammonia (pg N/L) 0.37 £ 0.002 00.02084fb 0.30+£0.05™ 0.65+ 0.05*
pH 7.60 £ 0.20 7.03+0.15 6.86 £ 0.15 6.96 + 0.28

In each row, the averages (mean + standard error) that have different letters have a significant difference
with each other (p<0.05). In each row, the values marked with an asterisk (*) indicate a significant
difference with the value before transportation (p<0.05).
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Table 3. Ventilatory frequency of juvenile rainbow trout Oncorhynchus mykiss at different time
intervals exposed to different concentrations of Aloysia triphylla extract

Time of Groups
exposure (min) Control 12.5 ulL/L 25 ul/L

0 116 + 5.56" 125 + 4,58 122 +7.217@
30 121 + 6.55" 118 + 6.24"2 110 + 6.0852
60 120 + 4.25" 120 + 5.29"@ 104 + 4.3578P
120 125 + 7.217@ 123 + 7.54"° 95 + 8.88BP
180 123 + 3.60"° 127 +7.00% 102 + 6.004BP
240 126 +7.217° 123 + 5.56"° 100 + 6.024BP

In each column, the averages (mean + standard error) that have different capital letters have a significant
difference with each other (p<0.05). In each row, the averages (mean + standard error) that have different
lowercase letters have a significant difference with each other (p<0.05).
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Table 4. Blood parameters before and after transport (4 h) of juvenile rainbow trout
Oncorhynchus mykiss with different concentrations of Aloysia triphylla extract

Blood parameter Before After transport (groups)
transport Control 12.5 ul/L 25 ul/L

Hematocrit (%) 51.50 £ 1.50 52.26 £ 1.61 5441 £2.12 53.53 £ 2.20
Hemoglobin (g/dL) 4.86 +0.47 4.92 +0.21 4.87 +0.37 479 £0.17
Cortisol (ug/dL) 5.07 +0.16 9.38 +0.99" 4.16 +0.36" 3.90 + 0.27"
Glucose (mg/dL) 61.50 £ 2.17 73.50 + 4.09" 54.06 + 2.68™ 51.97 + 1.89™
Total protein (mg/dL) 2.32+£0.21 1.93+0.16™ 244 £0.122 2.33£0.86%
Albumin (mg/dL) 1.74 +0.12 0.7+0.12" 1.65 + 0.022 1.68 + 0.05

In each row, the averages (mean * standard error) that have different lowercase letters have a significant
difference with each other (p<0.05). In each row, the values marked with an asterisk (*) indicate a
significant difference with the value before displacement (p<0.05).
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