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Abstract

In this study, the anesthetics of interest were clove oil and
guanaldine to comparing their anesthetic efficacy and select the most
suitable anesthetic for the species silver carp (Hypophthalmichthys
molitrix) broodstock. Thirty broodstock silver carp; fifteen female with
an average weight of 2.500-2.700 kg and mean total length of 60-65 cm
and fifteen male with an average weight of 2.300-2.400 kg and mean total
length of 56-58 cm were divided into five groups. Different
concentrations of clove oil G1,G2,G3 (5, 7.5 and 10 mil/100l)
respectively, quanaldine G4 (2.5 ml/100 I) and control group G5 were
used to determine the anesthesia time, recovery time and their impact on
reproductive performance during controlled spawning. The effect of two
anesthetics on haematological indices and biochemical parameters were
studied. Also, the histopathological changes that occurred in some
internal organs of different groups were recorded. Results of the current
study indicated that using of clove oil at a rate (5 ml / 100 1) was the
optimal concentration causing general anesthesia at (6.0 min) and an
average recovery time (3min, 3sec) with successful spawning rate (100%)
and latency period (9h). No significant differences between values of
haematological and biochemical parameters of clove oil and control one,
while quanaldine resulted significant increase in glucose and cortisol
levels as compared with the control group. The histopathological changes
that occurred in some internal organs of different groups were studied.

INTRODUCTION

Fishes during aquaculture practices and stocking activities are confront
with several stressors which are often associated with disease outbreaks such as
immune suppression, physical injuries or even death in cultured fish.
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Silver carp Hypophthalmichthys molitrix were first imported into Egypt in
the early 1980s for food security purpose; it is considered one of the most
important fish used in polyculturing the earthen fish ponds in semi-intensive
because of fast growth rate and lower cost of feeding in comparison with other
fish species. Also, silver carp control of plankton in aquaculture ponds,
reservoirs, and sewage treatment lagoons (Woo and Bruno, 1999).

Anaesthesia is a biological state with the partial or complete loss of
sensation or loss of voluntary neuromotor control induced by chemical or
nonchemical means (Summer felt and Smith, 1990). Anaesthetics in fish farms
are used to minimize motility during handling and transport. This may reduce
susceptibility to pathogens and infection (Matin et al., 2009 and Olufayo and
Ola 2010). Also, they are used in fish during artificial spawning, weighing,
tagging, grading, blood sampling, surgery and surgical procedures (Anderson et
al., 1997). A number of considerations are important during choosing an
anaesthetic such as efficacy, cost, availability and ease of use, as well as
toxicity to fish, humans and the environment (Soto and Burhanuddin, 1995 and
Akbulut et al., 2011). A perfect anesthetic should cause anesthesia quickly with
minimum hyperactivity or stress. It should be easy to supply and should
preserve the animal in the selected state. When the animal is eliminated of the
anesthetic, recovery should be quick. The anesthetic should be efficient at low
doses and the toxic dose should greatly exceed the effective dose so that there is
a vast border of security (Coyle et al., 2004).

Quinaldine is commonly and widely used anesthetic in the aquaculture
industry, but there are doubts on its safety because of reported associations with
thyroid abnormalities in humans and mice (Munday and Wilson, 1997).

Clove oil is a natural product and relatively inexpensive. Its active
ingredients are eugenol (4-allyl-2-methoxyphenol) and iso-eugenol (4-
propenyl-2-methoxyphenol) (Ross and Ross, 2008). Eugenol is rapidly
absorbed and metabolized after oral administration, and it is almost completely
excreted in the urine within 24 h with no apparent ill effects in fish; non-
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carcinogenic and non-mutagenic so, it is safe for laboratory use (Fischer et al.,
1990).

Clove oil is considered more attractive as an anesthetic in aquaculture
than the other agents because of its availability, handler, safety and low cost
(Keene et al., 1998; Detar and Mattingly 2004; Neiffer and Stamper, 2009).
Also, it has shown to have low intoxication, mortality risks (Soto and
Burhanuddin, 1995; Griffiths, 2000 and Inoue et al., 2011).

Fish health and disease condition are known to be reflected in blood
physiology, and in many cases may be characterized by a general hematological
failure prior to a disease occurrence, such as changes in the Hb, Hct, RBC, etc.
(Phani Kumar and Sree Ramulu, 2013). Cortisol and glucose circulating levels

are also suitable parameters to assess the fishes’ stress (Barton, 2002).

The aim of the current study is to compare effects of two anesthetics
(clove oil and quanaldine) on haematological, biochemical parameters and
reproductive performance of silver carp (Hypophthalmichthys molitrix) and
determine the optimal concentrations of clove oil causing general anaesthetia in
order to select an anesthetic with the lowest risk and less expensive to be used
in aquaculture.

MATERIALS AND METHODS
Fish.

A total number of thirty apparently healthy broodstock silver carp
(Hypophthalmichthys molitrix); fifteen female with an average weight of 2.500-
2.700 kg and mean total length of 60-65 cm and fifteen male with an average
weight of 2.300-2.400 kg and mean total length of 56-58 cm were obtained
from El-Abbassa Fish Hatchery belonging to the General Authority for Fish
Resources Development, EI-Abbassa, Sharkia Governorate, in May 2016. The
fish were transported to circular fiberglass tanks with capacity of 11.5 m® and
supplied with irrigation water and well oxygenated. The fish were fed twice
daily with pelleted food (30 % crude protein) in a rate of 3% of their body
weight.
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All of the physico-chemical conditions of water such as (temperature, pH,
total ammonia, and dissolved oxygen) were controlled and kept at optimal
levels during the experiment as shown in (Table 1). The physicochemical
analysis of water samples were carried out in accordance to standard analytical
methods (APHA, 2005). Fishes were stored in fiberglass tanks for 12 hrs. after
harvest to prevent stress effects before the beginning of the experiment.

Table 1. Physico-chemical conditions of water during the experiment.

Parameter Means
Temperature (°C) 24+0.2°C
PH 7.50+0.01
Total ammonia 0.5+0.1
Oxygen (mg/l) 4.5+0.5

Anesthetic solution Preparation.

Clove oil was marketed by the Kulich Company (Jan Kulich, Hradec
Kralové/Ri¢any, Czech Republic). Because of the incomplete solubility of the
clove oil in water it was first dissolved in ethyl alcohol, one ml was dissolved in
4 ml ethyl alcohol (95%) (Stock solution), then the desired concentration
prepared by adding the desired dose to 10 liter of irrigation water. The
quanaldine was marketed from Al-Gomhoria Company, and prepared by adding
one ml to 40 liter irrigation water (Gibson, 1967).

Experimental Design.

The fishes were divided into five groups each one contains three females
and three males. The design of the experiment was shown in (Table 2). Fish
were anesthetized via bathing in small tanks and then transferred to larger tanks
to recover from anesthesia.

At the end of experiment female (H. molitrix) were transported to tanks of
3m water volume filled with accreted and filtered fresh water for spawning.
Each tank contains spawners. Females were injected with carp pituitary extract
(CPE) at dose of 3mg /kg two doses as ovulation stimulators. Prior to injection,
fish were anesthetized according to (Bowser 2001). Eggs were collected by



El-Ekiaby and El-Saeed 317

stripping in buckets pooled milt was added for fertilization and incubated in
fiberglass tanks supplied with continuous water flow at temperature of 27°c.
Egg weights and ovulation rate were estimated according to (Szabo et al. 2002).
Latancy period which is period from injection till the onset of ovulation (hrs)
was also recorded.

-Ovulation rate = No. of ovulaed female/ No. of injected female x 100

-Gonadosomatic index (GSI) = weight of striped egg mass/ Body weight of
female x100

Table 2. Design of the experiment, means time of anaesthesia and recovery of
different treatments.

Group No. Type Of. Dose Time_ of . Time of .
anaesthesia anaesthesia (min)  recovery (min)
Gl Clove oil 5ml /100 | 6.0 3.3
G2 Clove oil 7.5 ml/100 | 4.5 4.5
G3 Clove oil 10 ml/100 1 1.1 9.1
G. 4 Quanaldine 2.50ml /1001 4.5 4.5
G.5 Control - - -

Samples collection.

Blood samples were collected from the fish caudal vein by a sterile
syringe which was previously rinsed with EDTA solution (as anticoagulant) and
shaken gently to prevent hemolysis of blood which is used for hematological
analysis. The indices used to evaluate the haematological profile include the
erythrocytes count (RBCs), haemoglobin concentration (Hb), Packed cell
volume (PCV), mean corpuscular  volume (MCV), mean corpuscular
haemoglobin (MCH) and mean corpuscular haemoglobin (MCHC) were
determined according to the method of (Houston 1990; Dacie and Lewis 1991
and Stoskopf, 1993).

Serum was obtained by centrifugation of blood at 3000 rpm for 15 min
and non-haemolyzed serum was stored in deep freezer for further biochemical
analyses. Total protein content (TP) was measured according to the method of
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(Grant et al., 1987). The serum albumin level (ALB) was estimated according
to the method of (Doumas et al., 1981). Urea level, creatinin and uric acid were
measured according to the method of (Patton and Crouch, 1977). Glucose
concentration was measured according to (Trinder, 1969). Cortisol level was
quantified according to (Patrono and Peskar, 1987). Activities of Alanine
Aminotransferase (ALT) and Aspartate Aminotransferase (AST) were
determined according to the method of (Thomas, 1998).

Histopathological examination.

Samples for histopathological examination were freshly taken from liver
of studied fish. Histopathological techniques were carried out according to
(Roberts 2001).

Statistical analysis.

All values from chemical analyses are presented as mean + SD Data
obtained from the experiment were subjected to one way analysis of variance
(ANOVA) test followed by Duncan’s Multiple Range Test (DMRT) to compare
between the hematological and blood biochemistry values. In all cases, P < 0.05
was the accepted significance level. The software SPSS, version 10 (SPSS,
Richmond, Virginia, USA) was used as described by (Dytham 1999).

RESULTS

As shown in Table (2), clove oil at concentration (5 ml/100 I) causing
general anaesthetia at (6.0 min) and fast recovery (3.3 min). While, the higher
dose of clove oil (10 ml/100 I) gives shorter time anaesthesia (1.1 min) and
longer time of recovery (9.1 min), clove oil at concentration (7.5 ml/100 I) and
quanaldine at concentration (2.50 ml / 100 I) gives time of anaesthesia (4.5 min)
and time of recovery (4.5 min).

The highest percentage of ovulation (100%) was observed in G1 and G4,
followed by (80%) in G2 and G5, while, G3 was (60%). The latency period
ranged between 9-10hrs for the five ovulated groups.G2 and G3 showed the
longest latency period (10h), while G1, G4 and G5 showed the lowest latency
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period (9h). The Gonadosomatic index (GSI) showed significant difference (P <
0.05) among different groups with the lowest values (9,8+0.3) in G3 and the
highest value (13,7£0,6) was observed in G1 (Table 3).

Table 3. The effect of clove oil and quanaldine anaesthesia on spawning
parameters in of Hypophthalmichthys molitrix.

Group No. Ovulation rate (%) Latency time (h) GSI
G1 100 9 13.7+0.6°
G2 80 10 10.4+0.2°
G3 60 10 9.8+0.3"
G4 100 9 11.2+0.3®
G5 80 9 12.6+0.22

Different letters indicate there is a significant difference at p< 0.05.

Table 4. Effect of clove oil and quanaldine anaesthetia on blood hematological
indices of Hypophthalmichthys molitrix.

Experiment

_ Hb g/dl T;?mmg PCV % le;v MpC;H MCHC g/dI
Indices
G. 1 8.2+ 0.072 2.4+ 0.012 27.6+0.52 1247+#15% 358+ 03" 379+ 1.2°
G.2 6.5+0.2¢ 2.0£0.04¢ 23.0 £0.6¢ 123.5+2.2b 32.5£1.9° 37.9+0.3°
G.3 6.9+0.1° 1.9+0.02¢ 24,8+ 0.4° 126.6+2.6%® 36.3+2.6° 39.5+0.6°
G4 7.8+0.2° 2.1+0.04° 25.8+0.2P 129.9+1.62 36.5+0.52 39.9+0.72
G5 7.7£0.1° 2.2+0.00° 25.2 +0.5° 124.1+1.9% 36.6+0.42 38.9+0.1aP

Different letters indicate there is a significant difference at p< 0.05.
Hemoglobin concentration (Hb), Packed cell volume (PCV), Mean cell volume (MCV), Mean cell
hemoglobin(MCH), Mean cell hemoglobin concentration (MCHC) and Red blood cells(RBC).

Table (4) reveals hematological parameters of H.molitrix. Hb and PCV
increased significantly (p<0.05) in G1(8.2+0.07% and 27.6£0.5%), respectively,
while G2 decreased significantly (p<0.05) (6.5+0.2° and 23.0 + 0.6,
respectively. Also, Hb and PCV showed non-significant difference in G3, G4
and G5. RBCs increased significantly (p<0.05) in G1 (2.4 0.01%) and
decreased significantly (p<0.05) in G4, G2 and G3 (2.1 0.04%, 2.0+ 0.04 ¢
and1.9+0.02°), respectively. The MCV results showed that the high significant
difference appear in G4 (129.9+ 1.6%) followed by G3 (126.6+2.6%"), while G2
showed significant decrease (123.5+2.2 ). About MCH G5 showed the highest
value while the lowest one was recorded in G2. No significant difference were
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recorded between Gland G2 (37.9+ 1.2° and 37.9+0.3"), respectively in
MCHC, as well as G3, G4 (39.5+ 0.6% and 39.9+ 0.7%), respectively.

Table 5. Effect of clove oil and quanaldine anaesthesia on biochemical
parameters of Hypophthalmichthys molitrix.

Experiment . Uric .
Glucose ALB AST ALT Creatinine Urea . Cortisol
L ull ull mod  mgdl 2o /dl
Indices 9 g 9 9 mg/dl Hg

101.5% 3.5% 1.8+ 9.4+ 8.6+ 0.43+ 7.5+ 1.4+ 159+

c1 1.8 006° 0022  11° 03 0.01° 020 003  06°
oo 1028+ 39+ 17+ 127+ 127+ 048+  7.6& 16+  185%
25¢ 003 003 128 23  001® 06 01° 0.8
ca 1333+ 34+ 166+ 12.6x 105+ 048+ 6.1+ 15+ 186+
54° 005"  0.04° 14  10® 003  047° 01° 04
64 1726+ 35+ 150+ 135+ 84+ 049+ 7.0+ 16+ 258+
30° 008 0020 057¢ 08>  002° 04% 01°  0.7°
o5 1195+ 33+ 155+ 139+ 119+ 053+  /0f o3+ 165
11° 005® 002 033 0572 003 017" o2 o6

h

Different letters indicate there is a significant difference at p< 0.05.
Total protein (TP), Albumin (ALB), Aspartate aminotransferase (AST) and Alanine aminotransferase
(ALT).

Regarding results of biochemical parameters (Table 5). Glucose
concentration showed highly significant difference (p<0.05) between G4
(172.6+ 3.0%) compared with G1 (101.5+ 1.8%), G2 (102.8+ 2.5%), G3 (133.3
5.4°) and G5 (119.5 + 1.1°). TP results showed higher significant difference
(p<0.05) in G2 (3.9+0.03%) while other groups showed non-significant
difference (p>0.05). The Higher values of Alb were observed in G1 (1.8+0.02 ?)
while G2, G3, G4 and G5 were (1.7+0.03?% 1.66+ 0.04°, 1.50+ 0.02° and 1.55+
0.02%), respectively. AST showed the highest value in G5 (13.9 + 0.33 a) while
G1 showed the lowest value (9.4+ 1.1°). The results of ALT showed that G2
(12.7+ 2.3 had the higher values while G4 showed the lower value (8.4+ 0.8°).
Creatinine results revealed that G5 (0.53+ 0.03%) was highly significant than
others which have no significant difference (p>0.05). Urea showed higher
values in G2, G1, G4 and G5 (7.6 0.6, 7.5+ 0.2, 7.0+ 0.1* and 7.0+
0.17%), respectively and finally G3 showed the lowest value (6.1+ 0.17 ). Uric
acid concentration observed higher values with a high difference in G5 while,
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no significant difference was observed between G1, G2, G3 and G4. Cortisol
concentrations showed higher significant difference (p<0.05) in G4 (25.8+ 0.7%)
comparative with G2 and G3 (18.5+ 0.8° and 18.6 +0.4°); Gland G5 (15.9+0.6°
and 16.5+0.6).

The histopathological alterations in the liver observed in the present study
revealed that liver tissues of silver carp not altered by clove oil anaesthesia with

different concentrations and no histopathological changes were demonstrated
while in quanaldine group showed vacuolar degeneration in the hepatocytes,
focal areas of necrosis, thrombosis formation, congestion in central veins,
dilation and congestion in blood sinusoids (Platel).

Platel. A- Photomicrograph of normal liver of Hypophthalmichthys molitrix
control groups and anesthetic by clove oil groups showed nuclei, kupffer
cells, sinusoids and central vein. (H&E stain x400). B- Photomicrograph
of liver of Hypophthalmichthys molitrix anesthetic by quanaldine
showed congested central vein, necrosis and degeneration in the
hepatocytes. (H&E stain x400). C- Photomicrograph of liver of
Hypophthalmichthys molitrix anesthetic by quanaldine showed dilation
and congestion in blood sinusoids. (H&E stain x400).

DISCUSSION

Anaesthetic act on the central nervous system and induces calming effect,
loss of equilibrium, mobility, consciousness and finally loss of reflex action in
an organism exposed to higher concentrations.
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The concentration of the anesthetic in the central nervous system
determines the stage of anaesthesia (Shaluei et al., 2012). Induction time is the
number of minutes required to reach a given stage of anesthesia. Procedures
that require long exposure may result in a prolonged recovery time sever
oxygen debt, anoxia, or subsequent death of the subject (Schoettger and Julin
1967). Present results indicate that increasing the anesthetic dose significantly
decreased induction time and increase the recovery time. This was agree with
that reported about Cyprinus carpio (Velisek et al., 2005) who recorded that the
higher the concentration of anaesthetic, the shorter the induction time and the
longer the recovery time. The longer recovery time observed in fish
anaesthetized with clove oil in higher concentrations could be as a result of
stress incurred from the anaesthetic influence, metabolic ratec oxygen
consumption, branchial respiration and the blood pressure of the test fish. So, in
the present study clove oil at a concentration of 5 ml /100 | is an efficient
anesthetic for silver carp. These results less than values reported by (Waterstrat,
1999) who stated that 100 mg/l clove oil is considered a safe concentration for
anaesthesia of channel catfish, (Velisek et al., 2005) in common carp who use
of clove oil at a concentration of 30 mg/l. This difference could be due to the
different biological and environmental factors that might affect the efficacy of
an anesthetic agent or may be due to differences in the proportion of eugenol
content in clove oil. (Iversen et al., 2003 and Abdolazizi et al., 2011).

The employment of hematological techniques, including evaluation of
erythrocytes count, hemoglobin concentration, hematocrit and leucocytes count,
has provided valuable knowledge for fishery biologists in the assessment of fish
health (Blaxhall, 1972) and in monitoring stress responses (Soivio and Oikari,
1976). These results reflect the health status of fish cultured with all treatments.
Hb, RBCs and PCV values in this study vary within different concentrations of
clove oil and quanaldine.

So, it is assumed that the decrease or increase may be attributed to a
defense reaction against which occurs by stimulation of erythropoiesis. In the
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present study, Hb, RBCs and PCV values in G1 were significantly higher than
other groups. (Sudagar et al., 2009) reported that clove powder caused a
significant increase in hematocrit, hemoglobin and total erythrocyte count in
Rutilus rutilus. Results of (MCV, MCH and MCHC) in the present study
showed no significant differences in clove oil groups in compare with
quanaldine anaesthesia and control groups. Similar results were recorded by
(Mazandarani et al., 2015) who stated that RBC and MCV of the anesthetized
fish with clove oil were significantly higher than those of non-anesthetized fish,
whereas there was no significant difference in MCHC. (Velisek et al., 2005)
recorded that clove oil anesthesia had no effect on the hematological profile of
Cyprinus carpio and Oncorhynchus mykiss. Blood indices are particularly
important for the diagnosis of anemia in most animals (Coles, 1986). The
decrease of hematological parameters in quanaldine and control groups in this
study may be due to high stress and struggling that led to hypoxia and
exhaustion resulting in adverse effects on the fish health.

The analysis of blood indices has proven to be a valuable approach for
analyzing the health status of fish as these indices provide reliable information
on metabolic disorders, deficiencies and chronic stress status before they are
present in a clinical setting (Bahmani et al., 2001). Blood glucose levels are
considered as the main source of energy for fish cells and rapid increase of
blood glucose follows acute stress because after stress, plasma glucose
increases to provide a demand in energy to cope with stressful conditions and
the maintenance of whole body homeostasis. (Barton, 2002). In the present
study glucose concentration showed highly significant difference in quanaldine
anaesthesia (G4) in compare with control and other group's clove oil
anaesthesia. These findings are in keeping agreement with results of those
reported by (Thomas and Robertson 1995) who stated that quanaldine exhibited
dose related increase in glucose level. Also, (Mazandarani et al., 2015) recorded
that the non-anesthetized fish had significantly higher glucose levels compared
to the anesthetized group with clove oil. While, (lverzen et al., 2003) found no
changes in glucose concentrations of Atlantic salmon following clove oil
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anaesthesia, while (Velisek et al., 2005 and Zapryanova et al., 2017) stated that
significant increase in blood plasma glucose clove oil anaesthesia and indicated
the presence of stress during the procedure.

Blood albumin showed significantly increase in G1 and G2 while the
study of (Mavadati and Habibian, 2011) on the anesthetic effects of clove oll
upon rainbow trout revealed no significant changes in the blood albumin after
15 min and 24 h of anesthesia.

The liver enzymes AST and ALT are localized within the tissue cells of
the liver and other organs. Measurement of their activities in blood is one

of the most valuable diagnostic tools because they reflect the physiological
conditions of fish (Shahsavani et al., 2010). In this paper AST showed decrease
in all groups while ALT increased significantly in all groups. However,
(Velisek et al., 2011) showed a significant increase in AST enzyme levels in the
blood and no changes in ALT was found in rainbow trout after clove oil
exposure.

Kidney function has been reported using creatinine, urea and uric acid
levels (Abdel-Tawwab and Wafeek, 2008). Uric acid showed significantly
decreased in all groups comparing the control group while

Creatinine showed significant decrease in G4 and G1 and Urea
significantly increase in G1 and G2 while decrease significantly in G3.

Cortisol is known as the most important indicator of stress in animals. In
this study, the amount of cortisol in the blood of fish showed a significant
difference with higher values in quanaldine anaesthesia group (G4) in compare
with control and other group's clove oil anaesthesia. (Wagner et al., 2003)
recorded that decreased cortisol levels in the blood of rainbow trout
(Oncorhynchus mykiss) treated with clove oil indicating diminished stressful
conditions. (Small, 2003) study the effects of clove extract on the channel
catfish and found it very effective in suppressing the secretion of cortisol
hormone in the fish, while (Holloway et al., 2004) and (Velisek et al., 2005)
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recorded a significant increase in blood plasma glucose with clove oil
anaesthesia in rainbow trout. Also, (Mazandarani et al., 2015) recorded that the
non-anesthetized fish had significantly higher cortisol levels compared to the
anesthetized group with clove oil. The discrepancies between the results of
different studies may be due to differences in species, gender, age, size, and
conditions of the culture media, the type dose of the anesthetics and the
anesthesia technique applied. This probably means that anesthesia with clove
oil is effective in minimizing fish stress.

In this study, anesthesia had no negative effects on reproduction
performance. Moreover, clove oil showed a positive function on stress
mitigation and positive effect on the health of silver carp (Hypophthalmichthys
molitrix). Similar results were obtained by (Mazandarani et al., 2015) who
reported that clove oil had no effects on reproduction performance of the
Persian sturgeon breeders.

Histopathological changes have been widely used as biomarkers for
evaluating degree of pollution or toxic effect with the habitat of an organism.
Limited studies are available on histopathology as biomarker in

anaesthetic treatments (Padiyoor et al., 2017).

The histopathological alterations in the liver observed in the present study
revealed that liver tissues of silver carp not altered by clove oil anaesthesia with
different concentrations and no histopathological changes were demonstrated,
this results were agree with (Velisek et al., 2005) who confirmed that there was
no histopathological changes showed in tissues of common carp (Cyprinus
carpio L.) anaesthetized clove oil and (Padiyoor et al., 2017) who suggest that
the use of clove oil anaesthetic at acceptable dose does not causes irreversible
damage in the test fishes. On the other hand quanaldine group showed vacuolar
degeneration in the hepatocytes, focal areas of necrosis, thrombosis formation,
congestion in central veins, dilation and congestion in blood sinusoids. These
changes may be attributed to direct anesthetic effects on hepatocytes, since the
liver is the site of detoxification of all types of toxins and chemicals (Soufy et
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al., 2007). Congestion indicates an increase in the blood flow in the hepatic.
Thus, congestion can be considered an indicator of stress in fish due to the
presence of xenobiotic chemicals (Rezende et al., 2014 and Marchand et al.,
2009). Necrosis is strongly associated with oxidative stress (Li et al., 2000).
Oxygen deficiency being the most common cause of the cellular degeneration
in the liver this may be due to effect of anthestic on the gills (Eder and Gedigk,
1986). So, according to the present study clove oil is an efficient and relatively
safe anaesthetic this results in parallel with (Taylor and Robers 1999 and
Simdes et al., 2011). Whereas (Cuesta et al., 2004) recorded that quinaldine has
been used to anesthetize fish for many years, but its mode of action is unknown.

Based on the current study, clove oil was physiologically good
anaesthesia for silver carp (Hypophthalmichthys molitrix). Furthermore, it is
inexpensive and easily obtained all this features make it attractive to be a
widely-used anesthetic for fish. This finding is in keeping with (lverzen et al.,
2003; Park et al., 2009 and Zapryanova et al., 2017).

CONCLUSION

In conclusion, the present results indicated that clove oil at a
concentration of 5 ml /100 | was the most effective anesthetic for silver carp
(Hypophthalmichthys molitrix) broodstock fish which had no effects on
reproduction performance in addition to its low price and less persistence in
aquatic environment which encourages using it as medicinal plants with
anasthetic active compound than synthetic anaesthetic such as quanaldine.
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