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tasinmasinda sedatif olarak karsilastirmal etkinligi

Eurasian J Vet Sci, 2020, 36, 1, 8-15
DOI: 10.15312 /Eurasian]VetSci.2020.253

0z

Amag: Arastirmanin amaci, baliklarin sedasyonuna yonelik en uy-
gun protokolleri belirlemek i¢in, propofol ve karanfil yaginin tasima
sirasindaki metabolik etkinligini azaltmadaki etkinligini incelemek-
tir.

Gereg ve Yontem: Arastirmada 126 Dempsey baligi kullanildi. Kont-
rol (n:42), propofol (n:42) ve karanfil yag1 gruplar1 (n:42) litre su
basina iig litre oksijenle dolduruldu ve 0.1 ml/L propofol ve karanfil
yagi ile takviye edilmis kapali plastik torbalara yerlestirildi. Solunum
oranlari, indiiksiyon ve iyilesme siireleri, yem alimi ve renk degistir-
me siireleri kaydedildi.

Bulgular: Elde edilen bulgular, propofol grubunun solunum hizinda-
ki azalmanin (67.26 £ 6.3,50.26 +9.4,36.52 +4.6,11.74 +4.8,7.10 +
3.5,4.50 + 2.2, 3.69 * 1.5) ve iyilesme stiresi (dakika basina frekans)
(80.12 * 1.84) kontrol ve karanfil yag1 gruplarindan istatistiksel ola-
rak farkl (P < 0.05) oldugu ortaya koyuldu. Duyarlilik kontrolleri ba-
kimindan, propofol grubunun 15183, titresime ve dokunmaya daha az
duyarli oldugu tespit edildi.

Oneri: Diisiik maliyetli ve kolay bulunabilirligi goz 6éniine alindigin-
da, propofol, karanfil yagina oranla daha uygun bulundu ve karanfil
yaginin daha az etkili bir ajan oldugu tespit edildi. Bu nedenle akvar-
yum baligi tasimaciliginda propofoliin dncelikli olarak kullanilmasi
onerilebilir.

Anahtar kelimeler: Akvaryum baliklari, solunum sayisi, sedasyon
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Abstract

Aim: The aim of this research was to examine the efficacies of propo-
fol and clove oil to decrease the metabolic activity during transpor-
tation in order to determine optimal protocols for sedation of fish.

Materials and Methods: 126 Jack Dempsey fish were used in this
research. Control (n:42), propofol (n:42) and clove oil (n:42) groups
placed into closed clear plastic fish bags filled with three litres of
oxygen per litre of water and supplemented with 0.1 ml/L of pro-
pofol and clove oil. Respiratory rates, induction and recovery times,
feed intake and color-changing times were measured while reacti-
ons to light, vibration and touch were scored for sensitivity controls.

Results: According to the results, the decrease of respiratory rates
per minute (67.26 * 6.3,50.26 +9.4,36.52 +4.6,11.74 +4.8,7.10 =
3.5,4.50 +2.2,3.69 £1.5) and recovery time respiratory rates (frequ-
ency per minute) of the propofol group (80.12 + 1.84) differed from
the control and clove oil groups (p < 0.05). Regarding the sensibility
controls, propofol group was less sensible to light, vibration and to-
uch.

Conclusion: Considering its low cost and easy availability, since
propofol has been found to be more suitable and clove oil was more
ineffective than propofol, therefore propofol can be recommended as
a priority in the transport of aquarium fish.

Keywords: Aquarium fish, respiratory rate, sedation
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Introduction

Aquarium fish commerce is growing around the world (Allen
et al 2017), but there are still serious losses during collec-
tion, packing, storage and transportation. Therefore, han-
dling procedures should be strictly followed to reduce injury
and mortalities. In this context, appropriate density, temper-
ature and sedation are some of the main requirements of a
healthy transportation. On the other hand, physical activity,
oxygen carrying property of the water and oxygen consump-
tion of the fish are influenced by the temperature changes.
Therefore temperatures lower than the raising conditions
should be provided to reduce physical activity and prevent
deaths or injuries. For instance, one part of fish filled with
ten part of water (2 kg/20 L) in a large oxygen filled space
polythene bag can provide safe transportation at 102C for 5
hours (Belema et al 2017).

Sedation is also useful in reducing physical activity, oxygen
consumption, and excretion of metabolic products during
long distance fish transportation. In this respect, low-dose
anaesthetics can be a used for sedation and reduce meta-
bolic rates (Hoskonen and Pirhonen 2004; Ross and Ross
2008). Some of the changes observed during induction are
balance in swimming, posture, behaviour, gill ventilation
rate, eye motion, reflex responses and heart rate (Sneddon,
2012). Ambient conditions, body weight, physiological stress
are the main factors, which affect the dose of the anaesthet-
ic agent. The most common anaesthetic drugs used in fish
transportation are MS-222 (Tricaine methanesulfonate),
benzocaine, isoeugenol, etomidate, 2-phenoxyethanol, and
quinaldine (Sneddon 2012). Clove oil (Eugenol) is also an
effective, local and natural anaesthetic/sedative drug. Clove
oil is commonly used to immobilize fish for handling, sort-
ing, tagging, artificial reproduction procedures and surgery
and to suppress sensory systems during invasive proce-
dures with low intoxication and mortality risks (Javahery
et al 2012, Soto and Burhanuddin 1995) compared to other
agents but few studies have examined the use of low concen-
trations to achieve sedation for fish handling and transport
(Cookea et al 2004). After administration of clove oil into the
bath of the fish, it directly affects the fish systematically. Once
clove oil absorbed through the gills and skin, anaesthetic
agent enters the bloodstream and is distributed throughout
the body. Clove oil penetrates rapidly into the gill epithelium
and is absorbed by body tissues. On the other hand, similar
to the clove oil, propofol, as a sedative agent, produces sig-
nificant reduction in the respiratory and heart rates in fish
(Fleming et al 2003, Javahery et al 2012, Mitchell et al 2009).
Anaesthesic or sedative effect of these drugs depends on the
dose used. In terms of easy accessibility, low cost and limited
harmful effects propofol and clove oil could be a good alter-
native to MS-222 and other drugs.

Yasar et al

Low dose of propofol decreases the metabolic activity by its
sedation effect better than the same dose of clove oil in Jack
Dempsey fish during transportation. This study was conduct-
ed to compare the use of propofol and clove oil in sedation of
Jack Dempsey fish during transportation.

Material and Methods
Material

Male and female Jack Dempsey fish (Rocio octofasciata,
n:126) were randomly selected from aquarium, allocated to
three groups (control, propofol and clove oil, n:42 each) and
placed into fresh water. Fish in each group were then ran-
domly allocated to six subgroups (n:7) to represent the repe-
titive experiments.

Experimental room and equipment

Temperature of the experimental room was controlled by
electrical heaters located on the walls. Size of the aquariums
in which the fish were kept until the start of the trial was
100*45*35 cm3. Propofol (Propofol 1% MCT Fresenius, Fre-
senius Kabi AB, SE-751 74 Uppsala, Sweden) was obtained
from a commercial firm (Cevizlibag Pharmacy, Zeytinburnu,
istanbul)and clove extract oil (Clove Extract Oil Soluble, 100
g, Alfasol®) was obtained from a commercial firm (Kimbio-
tek Kimyevi Maddeler san. Tic. A.S.).

Method

After being taken to 70*45*35 cm3 aquariums and fasted
for 24 hours, the weight and length of the fish were measu-
red. Room temperature and humidity, bath temperature, pH,
TDS (Total Dissolved Solids) and salinity were recorded by
water proof ExStik® II pH/conductivity meter, EC500, Ex-
tech. Each subgroup was placed into transparent plastic bags
(51.5-30 cm) filled with 2 litres of water and oxygen (three
parts oxygen to one part water), relevant agent (0.1 ml L-1
propofol, 0.1 ml L-1 clove oil) and kept for 24 hours at room
temperature (22-23°C) to simulate transportation conditi-
ons. No agent was added into the bath of the control group.
Applying 0.1 ml/L into the bath was chosen as a sedation
dose for the current study, aiming the best effective dose for
longer distances of the fish transport with minimum loss and
stress. These dosages had been determined during the preli-
minary trials to produce a long-term effective immobilizati-
on without any harmful effect. Injectable solution of 10 mg/
ml propofol was directly supplemented to the bath whereas
clove oil was first dissolved in 95% ethanol (since it does not
dissolve in water) at 1:10 ratio before supplementing
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Measurements

Sedation start time (induction), respiratory rates, ambient
parameters were recorded before, during and after the se-
dation period. Respiratory rate was measured by counting
opercular movements per minute. Behavioural reactions
such as sensitivity to light, vibration and touch were exami-
ned on the group base by exposing the fish to a sudden light,
tapping an object on the surface of the table and touching
the fish over the plastic bags by a pencil at regular intervals.
Some fish swam away when exposed to sudden light, fish
reacted vibration by tapping an object on the surface of the
table with sudden short sharp movements and touching fish
over the plastic bags by a pencil at regular intervals caused
moving away or no reaction. The responses to physical sti-
mulations were analysed using a scoring method from least
to most movement (ranging from 1 to 5) based on Likert sca-
le. After 24 hours, fish were taken out of the bags and placed
into fresh water for recovery. Finally, fish were put into a con-
ventional aquarium for feed intake and color changing time
observations. Color changes were observed by a color scale.

Yasar et al

It is well known that ambient conditions affects activity, oxy-
gen consumption and survival of fish. For this reason, coo-
ling the fish has frequently been used to calm the fish during
transport. Therefore, all fish groups in the study were kept
under approximately 10°C lower temperature and 10% hig-
her humidity (Table 1) than the routine conditions they kept.
Control group was added to the table to compare the diffe-
rences from the other groups but this does not mean control
group was also sedated.

Statistical analysis

SPSS Version 22.0 was used to perform statistical analysis.
The group means except induction were compared using
ANOVA test where significance was tested by Tukey post
hoc test. Induction time was compared with an independent
samples t-test while the sensitivity differences were tested
by Wilcoxon signed rank test. The changes within the groups
were tested by General Linear Model (GLM) Repeated Mea-
sures test and Bonferroni test was used for determining the
significance (p < 0.05).

Table 1. Average values * SD of ambient parameters on subgroup base

Groups
Ambient conditions Control (n=6) Propofol (n=6) Clove 0il (n=6)
x+SD x+SD x =+ SD

Pre-sedation room temperature ('C) 329+0.16 30.8+0.38 31.4+0.16
Sedation room temperature ('C) 22.5+0.05 21.9+0.11 23.2+0.77
Post-sedation room temperature (°C) 32.2+0.27 31.6 +0.44 31.4+0.05
Pre-sedation room humidity (%) 41.5+0.54 35.5+1.64 37.5+2.74
Sedation room humidity (%) 52.0+2.19 47.0+1.09 55.5+1.64
Post-sedation room humidity (%) 39.5+0.55 39.0+2.19 38.0 +1.09
Pre-sedation water temperature ("C) 28.8+£0.22 27.9+0.38 279+ 0.87
Sedation water temperature (°C) 23.1+£0.11 23.0+0.27 22.95+0.27
Post-sedation water temperature (°C) 27.2+0.05 27.1+0.11 27.0+0.10
Pre-sedation TDS (ppm) 363.0+13.14 370.5+1.09 371.6 £5.48
Sedation TDS (ppm) 358.0 = 18.62 373.5+2.74 366.5 +8.61
Post-sedation TDS (ppm) 462.0+10.95 438.5+10.41 428.5+12.59
Pre-sedation conductivity (ppm) 454.0+15.88 456.0 +£20.81 467.0£4.38
Sedation conductivity (ppm) 449.5+20.26 457.7 £25.41 458.1+7.81
Post-sedation conductivity (ppm) 580.0+19.71 549.0 £13.15 561.5+34.51
Pre-sedation salinity (ppm) 226.5+8.22 256.0+21.36 232.0+4.38
Sedation salinity (ppm) 2355+1.64 238.0+2.19 227.0+2.19
Post-sedation salinity (ppm) 289.0+8.76 272.5+4.93 269.0 £ 7.67
Pre-sedation water pH 8.1+0.09 8.1+0.09 8.1+0.09
Sedation water pH 7.7+0.12 7.6+0.16 7.4+0.13
Post-sedation water pH 8.1+0.08 8.1+0.05 8.1+0.08
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Ethical approval

This study was aproved by the Animal Experiments Local
Ethics Committee of Tekirdag Namik Kemal University with
the reference number T2018-6 17/05/2018.

Results

A decreasing trend was observed in respiratory rates just af-
ter the beginning of the sedation process until the end of the
sedation period (Table 2). Although decreasing trends appe-
ared in all groups, the changes in groups demonstrated signi-
ficant (p < 0.05) differences. Contrary to this trend, a sudden
increase was seen in the first 10 min of the post-sedation
period in all groups, however the differences between the
propofol and other groups were obvious (p < 0.05).

Sensitivity measurements provided additional information
for the effect of propofol and clove oil during the sedation
period (Table 3). Treatment groups were significantly dif-
fered (p < 0.05) with the control group in response to light
in all stages of the sedation period while propofol and clove
oil groups only differed at the 24 h (p < 0.05). Regarding the
touch and vibration tests, all groups differed (p < 0.05) until
the 24 h while propofol and clove oil groups started to give
similar reactions at the 24 h.

Yagsar et al

Repeated measures test revealed that respiratory rates in the
control group showed a gradual decrease with little drops
during the sedation period and a sudden increase up to the
beginning level just after the sedation period (Table 4).

Discussion

In the current study, signs of sedation started after an initial
period of excitation (fast and circular swim, frequent respi-
ration) within seconds during the preliminary trials using
0.1-0.3 ml/L of the agent in the bath. The second stage of se-
dation consisted in a sudden stop of swimming activity and
consequent sinking to the bottom while the third stage was
characterized by an evident decrease of respiratory rate and
the fish restarted swimming in a slower rhythm. An obvious
calming effect was therefore observed by loss of mobility and
reduction of respiratory rates. All sedated fish were calmer
than the control fish at the beginning and remained calm un-
til the end of the experiment.

Swimming activity disappeared in propofol and clove oil gro-
ups one hour after exposure to the treatment, whereas the
control group was active during the whole experiment with
slight changes in movements. Propofol group showed obvi-
ous responses at all stages of the sedation period (Table 2).

Table 2. Comparison of the average live weight, body length, induction time and respiratory rates
(frequency per minute) between groups

Groups
Measured Parameters Control (n=42) Propofol (n=42) Clove 0il (n=42) p
x£SD x+SD xxSD

Live weight (g) 3.01 + 0.09° 2.72 +0.08° 2.96+0.12° 0,106
Body length (cm) 5.39 £0.07° 5.27 £ 0.06° 5.30 £ 0.08° 0,457
Induction time* (min) - 2.79+£0.10 2.90+0.05 0,345
Respiratory rates/min

Pre-sedation 140.88 + 2.45° 145.29 + 1.49° 139.00 = 1.76% 0,068
Sedation 10 min 109.88 + 1.74* 67.26 +0.97° 84.48 +1.02¢ 0,000
Sedation 20 min 108.98 + 2.25° 50.26 + 1.45° 74.33 £ 1.00° 0,000
Sedation 30 min 97.60 + 2.05° 36.52 £0.71° 65.88 £ 1.12¢ 0,000
Sedation 1 hour 89.33 £2.40? 11.74 £ 0.74° 48.81 £ 1.96° 0,000
Sedation 3 hours 81.29 + 2.46° 7.10 £ 0.54° 14.90 + 0.78¢ 0,000
Sedation 5 hours 59.40 * 2.56* 4.50 +0.33° 10.55 + 0.54¢ 0,000
Sedation 7 hours 12.79 + 0.56° 3.69 + 0.24° 5.05 + 0.29¢ 0,000
Sedation 24 hours 9.38 £ 0.30° 4.10 £ 0.24° 4.74 +0.26° 0,000
Post-sedation 10 min 114.62 £ 2.27° 80.12 + 1.84° 119.40 £ 1.59° 0,000

p:ANOVA and *Independent Samples T-Test: Means within rows with different superscripts differ from each other (p < 0.05)
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Table 3. Sensitivity controls during sedation period

Parameter Time Groups Mean Rank df x p
Control 53.00°
10 min Propofol 18.50* 2 51.065 0,000
Clove oil 24.50°
Control 53.00°
20 min Propofol 19.00? 2 51.527 0,000
Clove oil 24.00°
Control 53.00°
Light 30 min Propofol 19.00° 2 51.495 0,000
Clove oil 24.00°
Control 51.86°
1h Propofol 19.692 2 47.125 0,000
Clove oil 24.45°
Control 52.52¢
24h Propofol 17.67° 2 44.391 0,000
Clove oil 25.81°
10 min Control 53.00¢
Propofol 14.21° 2 51.794 0,000
Clove oil 28.79°
20 min Control 53.00°
Propofol 11.36° 2 57.561 0,000
Clove oil 31.64°
30 min Control 53.00¢
Touch Propofol 11.332 2 57.480 0,000
Clove oil 31.67°
1h Control 53.00¢
Propofol 11.402 2 57.853 0,000
Clove oil 31.60°
Control 52.52°
24 h Propofol 21.98° 2 41.395 0,000
Clove oil 21.50°
10 min Propofol 12.142
Clove oil 30.86° 2 54.926 0,000
Control 53.00¢
20 min Propofol 13.002
Clove oil 30.00° 2 53.389 0,000
Control 53.00¢
30 min Propofol 12.90*
Vibration Clove oil 30.10° 2 53.979 0,000
Control 53.00¢
1h Control 53.00¢
Propofol 11.932 2 55.623 0,000
Clove oil 31.07°
Control 43.38°
24h Propofol 26.31° 2 13.426 0,001
Clove oil 26.31°

p:Wilcoxon Signed Rank Test; p:Tamhane test; p < 0.05
12
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Table 4. Respiratory rate changes within groups before, during and after the sedation periods

Yasar et al

Groups
Period Control (n=42) Propofol (n=42) Clove 0il (n=42)
X £SD £ £SD £+£SD
Pre-sedation 140.88 + 15.9° 145.29 +9.7° 139.00 £ 11.4*
Sedation 10 min 109.88 + 11.3" 67.26 + 6.3 84.48 + 6.6°
Sedation 20 min 108.98 + 14.6" 50.26 + 9.4¢ 74.33 + 6.5¢
Sedation 30 min 97.60 + 13.3¢ 36.52 + 4.64 65.88 + 7.3¢
Sedation 1 hour 89.33 £ 15.6 11.74 + 4.8¢ 48.81 £ 6.7¢
Sedation 3 hours 81.29 +15.9¢ 7.10 + 3.5f 14.90 £ 5.1°
Sedation 5 hours 59.40 + 16.6f 4.50 £ 2.2¢ 10.55 + 3.5¢
Sedation 7 hours 12.79 + 3.6¢ 3.69+ 1.5¢ 5.05+1.9"
Sedation 24 hours 9.38+1.9" 4.10 + 1.58 474 1.7
Post-sedation 10 min 114.62 + 14.7° 80.12 £ 11.9" 119.40 + 10.3

p:GLM Repeated Measures Test: Means within columns with different superscripts differ from each other (p < 0.05)

A distinct gradual decrease was seen in the respiratory ra-
tes in this group, which indicates the quick effect of propofol.
Clove oil group also showed signs of sedation with signifi-
cant decrease of respiratory rates. Respiratory rates were
similar in the propofol and clove oil groups at 24th hour of
the sedation period. Similar results were determined by se-
veral researchers indicating the sedative effects of propofol
and clove oil with different dosages. Adel et al (2016) used
1-5 mg/L of propofol and 25-100 mg/L clove oil into the
bath of A. persicus juveniles to observe the sedative effects
of drugs and main behavioural changes of fish. They stated
that anaesthesia induction time was decreased by increasing
anaesthetic concentration and resulted in loss of balance,
body movements and some response to external stimulation
in fish. Similarly, Hikasa et al (1986) indicated that clove oil
decreased respiratory rates based on the inhibition of res-
piratory centre in the medulla oblongata, as part of genera-
lised depression of the central nervous system. Anderson
et al (1997) found that the efficacy of clove oil was similar
to MS-222 for anaesthetising rainbow trout and noted that
swimming speed after anaesthesia was not affected. Fleming
et al (2003) compared the sedative and anaesthetic effects
of propofol and medetomidine-ketamine on Mexico sturge-
on fish and stated that propofol resulted in mild bradycardia
and apparent respiratory depression within 5 min of drug
administration. They found greater depression of opercular
movements in the propofol group, with the rate decreasing
from 79 = 5 bpm to 47 * 4 bpm within 5 min of exposure. At
60 min, fish in the propofol group continued to show signifi-
cantly depressed respiratory rates (48 + 8 bpm). It could be
said that appropriate sedative dosage of propofol or clove oil
depends on the fish breed, transportation time, distance and
environmental conditions result in obvious calming effect
during transportation.

Regarding the sensitivity controls, propofol group gave fewer
reactions in all sensitivity tests while control group was the
most reacted group (Table 3). This indicated that the effect
of propofol reduced the perception sense to light, vibration
and touch, which also means reduced stress reactions during
transportation. Since propofol group was less sensitive com-
pared to control and clove oil groups in all measurement pe-
riods, this could be interpreted as one of the obvious results
of the sedative impact of propofol as mentioned in the report
of McFarland (1959) sedation for fish transport is characte-
rized by a deep sedation, loss of reactivity to external stimu-
li, and reduction in metabolic rate. Similarly, Gholipour and
Ahadizadeh (2013) stated that propofol can induce reliable
anaesthesia in gold fish with lower Hb and MCHC.

For feed intake behaviour and color-changing time, experi-
mental groups started to show normal feed intake behaviour
after 24 hours, and fish color turned into normal approxima-
tely 4-5 hours in post-sedation period. On the other hand,
control group showed normal feed intake behaviour immedi-
ately, but their color-change was similar to the experimental
groups, which took 24 hours to become normal. Hoskonen
and Pirhonen (2004) reported that they did not determine
the duration of colour change, but they thought that it was
probable that fish regain their colour changing ability as
soon as they recover from the sedation. Thus, this study cla-
rified the effect of clove oil sedation on the color changing
ability of the fish.

No matter medical supplementation was applied or not, ap-
parent sedation and decreased activity to the least level was
seen in all groups 7 hours after bagging the fish (Table 4).
Propofol group reflected the most obvious impact as a res-
ponse to the sedative agent (propofol) supplementation to
the bath.
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Following a sharp decrease in 10 min of the sedation peri-
od, respiratory rates continued a decreasing trend for 5 ho-
urs. Then it became stable. However, fish in this group didn’t
show a quick recovery during the 10 min of the post-sedation
period. Respiratory rates in clove oil group also decreased
sharply with little higher values compared to propofol group.
The decreasing trend kept on for 5 hours and then became
stable. Reverting back to the normal situation was cons-
picuously seen in this group 10 min just after the sedation
period. During the recovery period, respiration increased,
muscle tone returned, fin movements resumed, and the fish
gradually corrected its swim until it regained full equilibrium
similar to the behaviours mentioned by Neiffer and Stamper
(2009). Yet, respiratory rate was lower in propofol group
compared to both control and clove oil groups during the
recovery period. Group II reflected the most obvious impact
as a response to the sedative agent (propofol) supplemen-
tation to the bath. Following a sharp decrease in 10 min of
the sedation period, respiratory rates continued a decreasing
trend for 5 hours. Then it became stable. However, fish in this
group did not show a quick recovery during the 10 min of the
post-sedation period. Respiratory rates in Group III also dec-
reased sharply with little higher values compared to Group
II. The decreasing trend kept on for 5 hours and then became
stable. Reverting to the normal situation was conspicuously
seen in this group 10 min just after the sedation period. No
mortalities were observed during the experiment.

Conclusion

As a result, supplementing a sedative agent in oxygenated
bath of Jack Dempsey aquarium fish for 24 hours had no
adverse effect. Therefore using a sedative agent is strongly
recommended in order to reduce the adverse effects of trans-
port on aquarium fish.

Since low-cost and easy availability is important for field,
propofol and clove oil seem as good alternatives for other
drugs while same sedative dose of clove oil is more ineffecti-
ve than propofol (0.1 ml/L) as a sedative agent in transporta-
tion of Jack Dempsey fish.
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