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Table 1: Classification of different stages of anesthesia
in fish (Keene et al., 1998).

ol )L, al> o
Cowd )‘

5 oeits Sl e Sial3il e Jobes elS laid

i . o)
S (o Glo S e 4y s pdy ST

Joles
Fewls pae (OMas Ay JolS i) Cows 5l (Mg
Ceal B plyo s (2B b S a0 S

B s’).b.
i3 olos yiol3dl g Jolas JolS i3l
Jols
LSL‘b «5)2.4: &lyld.\m ).;..\; U""‘S‘5 ‘6.>Lcl.;...'f4 ;Lo'
B Jol5

wbeim] Slddllae cgzr (5 S 4 god

o] ol pasis glp S5 pulidedl
plwl Gt 5 alds s slacdl o (2l e
GrSaiges (Bl wlibnl Clllbe cyz 28
5 Lol 5l g alalddl ale sae 50) jlows yo 5l Bolas
Cpdy plxl (s 3 e celo YT S0 sae ¥
25 Gilolaz gl oS 5 a5 il Glecdly upes
59951 () o s D (18 w0 )3 Ve (plle b
095 O s by (28l ablie baaiged ool 5l (8
W) 8 osSugySon 15 50 Sieel Sy 3l 5 4
5 gl widyS 8 (Bl (el ol gy 9590 9
YA (S


http://dx.doi.org/10.22092/ISFJ.2018.116274
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.1.14.8
https://isfj.ir/article-1-1897-fa.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1397.27.1.14.8 ]

[ DOI: 10.22092/1SFJ.2018.116274 ]

Ohoal s ale las

53,8 b 1) sgnte
Dz oamlive (st 5l s G 3 S po 4555 e -
sbrl e oIS ol ool e 3 e 51 Sl s
FE Ll by g Jobss ctSih ploj «Sew (Shge
gl ulol Gilizee clzlile o Jsans 5.5 oole

Jodll (uSe 4355 e g 05 oy 5 S5 (Shse -0
Cbldd dgzg gole 8

ROt JUPN S BN N IPVRCRA 5 P

w8y ek plele (Jols 0,8l Casas 5 e -V
Wb os gl (g 5l ol

L citSilb a> e oSS a5l 9 plale e A

(N=14) Joomo y9u5 plo 50 (Hlomo Bl youith (1 Silo) o5 31 CuliF3l g (g ilisio Jolpo 4 (al) oy s by Y Joua

il gl bl b o

Table 2: The time (in seconds) taken to reach different stages of anesthesia and complete recovery (mean+SD) in
common carp (n=10) influenced by peppermint essential oils.
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Figure 2: Gill tissue of common carp in the treatment

of 200 ppm peppermint essential oils (H &
E, 40x).
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Figure 3: Kidney tissue of common carp in the control
group (H & E, 40x).
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treatment of 200 ppm peppermint
essential oils (H & E, 40x).
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Figure 1: Gill tissue of common carp in the control
group (H & E, 40x).
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Figure 5: Liver tissue of common carp in the control
group (H & E, 40x).
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Figure 6: Liver tissue of common carp carp in the
treatment of 200 ppm peppermint essential
oils (H & E, 40x).
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Abstract

The aims of this study were to assess the anesthetic vigor and histopathological effects of
peppermint (Mentha piperita) essential oils in common carp (Cyprinus carpio). The total
number of 70 fish with the average weight and length of 8.52+1.54 g and 8.47+1.16 cm were
anesthetized by various concentrations of peppermint essential oils including 200, 250, 300,
350, 400, 450 and 500 ppm using the immersion method. The average amounts of
temperature, pH and the hardness of water were 22+2°C, 7 and 981 mg/L, respectively. The
time taken to reach different stages of anesthesia, loss of equilibrium, twilight anesthesia,
balance recovery and complete recovery were measured after exposure of fish to various
concentrations of peppermint essential oils. In order to determine the effects of various
concentrations of peppermint essential oils including 200, 300, 400 and 500 ppm at time 0 and
24 h, the tissue samples that were taken from the liver, kidney and gill of fish were examined
by light microscopy. The results showed that the maximum and minimum time taken to reach
complete anesthesia were observed after 10+£5.11 and 73+16 seconds of exposure to 200 and
500 ppm of peppermint essential oils, respectively. The minimum time taken for recovery was
300£8.4 seconds which belonged to the treatment of 200 ppm peppermint essential oils.
Moreover, the results showed that by increasing the concentration of anesthetic substance, the
induction of anesthesia was faster and the time taken for complete recovery from anesthesia
was increased. Histopathological studies showed that the optimum concentration of 200 ppm
peppermint essential oils had no side effects. Therefore, this anesthetic concentration of
peppermint essential oils can be safely used.
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