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Abstract: In this study, the effects of anesthesia with different concentrations of clove extract (0, 50, 200, 400
and 600 mg) on semen spermatological parameters (sperm duration, percentage of sperm motility, spermatocrit,
sperm density and volume of sperm) and hematological parameters (hematocrit, hemoglobin, mean cell
hemoglobin, mean hemoglobin concentration, red blood cells, white blood cells, lymphocytes, monocytes,
eosinophils and heterophile) of Rutilus frisii kutum broodstocks were investigated. Twenty semen samples
were collected from kutum with the same size (mean total length 33.05±1.75 cm and mean weight 382.73±21.82
g) using 5 ml syringe (4 volume of air and 1 volume of sperm) and by ice flask were rapidly transferred to the
laboratory. Blood samples were collected from the caudal vasculature using a syringe. Amount of hematocrit,
hemoglobin, mean cell hemoglobin, mean hemoglobin concentration, red blood cells, white blood cells,
lymphocytes, monocytes, eosinophils and heterophile were investigated. There were no significant difference
in percentage of sperm and sperm motility among experimental groups. Spermatocrit, sperm density and sperm
volume in different treatments didn’t show a significant difference (p>0.05), but this rates were higher in control.
There were not any significant differences among hematocrit, hemoglobin, mean cell hemoglobin, mean
hemoglobin concentration, red blood cells, white blood cells, lymphocytes, monocytes, eosinophils and
heterophile in different treatments. The results of this study showed that clove extract don’t affect on semen
spermatological parameters and hematological characterizes in kutum significantly and can be recommended
as an effective anesthetic.
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INTRODUCTION Since fish breathe through gills rather than lungs,

Caspian kutum, Rutilus frisii kutum Kamenskii 1901, result, anesthesia must be added to the tank water and
is an endemic fish of Caspian Sea and its populations delivered through an aquatic medium [4]. Therefore the
generally recorded along near the coast, from the Trek relationships between the epithelium surface of the gill
River the north to the southern part [1]. It consist more and the body volume as well as thickness of epithelium
than 70% of fishermen catch in Iran coastal of the Caspian affect the efficacy of anesthetics [5].
Sea [2]. The type and the concentrations of anesthetics may

Anesthetics are widely used in the aquaculture affect the sperm quality during handling [6]. In rainbow
industry to aid in handling fish and to minimize stress. trout, the percentage of motile sperm was unaffected by
Stress can have a negative impact on captive fish, with anesthetic treatment of male broodstock, but the duration
effects including reduced immunocompetence, increased of motility decreased as anesthetic concentration
susceptibility to disease, reduced egg quality and increased [3]. The efficacy of anesthetic agents varies
spermatocrit and reduced growth [3]. both  within  and  between  species. Fish of different age,

anesthetic agents are greatly inhaled with gills. As a
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size and sex may respond differently to a particular by stopwatch. The stopwatch started to work once milt
dosage and the response is also influenced by was activated by water and stopped when sperm
environmental factors such as salinity, pH, oxygen level movement stopped [13, 14]. Then Adobe premier software
and water temperature [7]. (Version 6) was used to get pictures every 10, 20, 30, 40

Clove extract is used as an anesthetic before handling seconds after the  activation  of  sperms.  These  pictures
or treating fish in breeding, artificial propagation, blood changed to 30 forms (slides) and we randomly selected
sampling or for some other veterinary interventions. The four forms (i.e. Form 1, 4, 7 and 10). Positions of 10
use of an anesthetic facilitates the handling of too big or spermatozoa in these randomly selected pictures and also
too agile fish species [3, 8]. At present, clove extract is the percentage of motile sperms were calculated. All
used in Iran for short-term immobilization of fish before treatments were done thrice and to avoid experimental
artificial spawning and whenever fish is handled outside error, all measurements were observed by a viewer [12].
water. For measuring the spermatocrit, some tubes

This study was designed to determine the effects of containing semen were centrifuged in the 3000 round of
anesthesia with different concentrations of clove extract centrifugal machine for 8 minutes (Eppendorf AG 22311
(0, 50, 200, 400 and 600 mg) on semen spermatological Hamburg, centrifuge 5415D) then hematocrit reader was
parameters and hematological parameters of Rutilus frisii used to determine the percentage of sperm to seminal fluid
kutum broodstocks. (percentage of white space to the total milt volume) [15].

MATERIAL AND METHODS haemacytometry standard method with diluted sperm in

Broodstocks and Samples Preparation: The experiment magnification phase contrast black background and it was
was carried out on April 2010 in kutum propagation farm written units per ×10  mL semen.
located in Valiabad River, Tonekabon. For this study 20
male breeders with the same size (mean total length Hematological Analysis: The blood samples were
33.05±1.75 cm and mean weight 382.73±21.82 g) were transferred to a 2 ml vacationer tube containing heparin
obtained from Valiabad River and transferred to the tank sodium shook for two minutes gently and stored in
with gentle aeration. Finally the fishes were divided to five refrigerator prior to hematological analysis. The indices
groups including control, 50 mg l  (T1), 200 mg l  (T2), used to evaluate the hematological profile were included;1 1

400 mg l  (T3) and 600 mg l  clove extract (T4) with four white blood cell count (WBC), red blood cell count (RBC),1 1

replications [9]. Inducing anesthesia was conducted in the hemoglobin concentration (Hb), hematocrite (PCV) and
standard form for 3 min [3]. The males were wiped the differential leukocyte count (leukogram). The
ventrally with paper towels and the milt was expelled procedures were based on methods described for fish
using gentle pressure on the abdominal region without hematology [16].
any pollution [10]. Milts were collected by 5  ml  syringe
(4 volume of air and 1 volume of sperm). For physiological Statistical Analysis: Statistical analysis of data was done
responses, Blood was collected within 2 min of the fish by One-Way ANOVA with Duncan test at the level of
being captured from the caudal vasculature using a 95% using SPSS 16. Statistically significance was set at
syringe [11]. the level of p<0.05 with ± standard deviation (SD).

Spermatological Parameters Measurement: After adding RESULTS
distilled water (50 times of sperm volume, to stimulate
sperm mobility) to this solution, it was put on the Spermatological Parameters: The spermatological
stereomicroscope device (microscope equipped with a parameters were not significantly influenced by the
CCD camera attached to computer, Panasonic WV-CP240, anesthetic at all concentrations used. There were no
Japan) [12] with magnification number 10 to measure the significant difference in percentage of sperm and sperm
duration of sperm movement and percentage of motile motility among experimental groups. Spermatocrit, sperm
sperms (time started in less than 7 seconds) and a digital density and sperm volume in different treatments didn’t
camera recorded the sperm movement by high resolution. show a significant difference, but these rates were higher
The shelf life of sperm for each prototype was measured in control.

Furthermore, sperm density was measured by

ratio of 1:2000 by water, using a microscope with 10
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Fig. 1: Sperm duration in the experimental groups Fig. 4: Sperm density in the experimental groups
(mean±SD) (mean±SD)

Fig. 2: Sperm motility in the experimental groups (mean±SD)
(mean±SD)

Fig. 3: Spermatocrit in the experimental groups facilitated the handling of both sexes  during  the
(mean±SD) spawning  process. No delayed mortality was observed in

Fig. 5: Volume of sperm in the experimental groups

Hematological Indices: Among experimental groups,
hematological indices did not significantly differ. In
different treatments, hematocrit, hemoglobin, mean cell
hemoglobin, mean hemoglobin concentration, red blood
cells, white blood cells, lymphocytes, monocytes,
eosinophils and heterophile didn’t show a significant
difference.

DISCUSSION

The use of anesthetics for broodfish greatly

Table 1: Effects of clove extract anaesthesia on haematological indices in kutum
Parameters 0 50 200 400 600
Hb (g. l ) 14.45±0.92 13.70±0.30 13.65±1.20 14.35±0.64 14.50±0.991

PCV (l•l ) 44.50±2.12 41.00±1.41 41.50±3.54 43.00±2.83 44.50±3.541

MCH (pg) 88.35±4.45 87.00±2.97 84.95±2.62 90.80±1.56 86.80±5.23
MCHC (g•l ) 32.40±0.57 33.35±0.49 32.85±0.07 33.35±0.78 32.55±0.351

MCV (fl) 272.05±9.40 260.35±12.52 258.35±7.28 272.00±10.61 266.35±18.88
RBC 1.64±0.02 1.58±0.02 1.61±0.09 1.58±0.04 1.67±0.01
WBC 16250±1202.08 18750±777.82 16950±636.40 17.100±1131.37 15950±1767.77
Lymphocytes (%) 82.00±1.41 81.00±1.41 79.00±1.41 81.00±8.49 78.00±2.83
Monocytes (%) 1.50±0.71 2.50±0.71 3.00±2.83 2.00±1.41 3.00±1.41
Eosinophils (%) 1.50±0.71 2.50±2.12 3.50±0.71 3.00±1.41 4.50±2.12
Heterophile (%) 15.00±1.41 14.00±1.41 14.50±3.54 14.00±5.66 14.50±0.71
Means in the respective column are not significantly different, p>0.05
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the weeks following the tests for any of the fish handled White Blood Cell (WBC) showed a decline trend
and bled. This study was the first to evaluate sperm associated with arresting in anesthetic but in our study,
viability from kutum broodstock exposed to clove extract there was no significant difference in WBC among
in different concentrations. experimental groups.

Previous investigations have identified a multiple Some studies revealed that use of anesthetics cause
correlation between decreasing sperm motility and the hematocrit and hemoglobin to decline [9, 23, 24], but
increasing anesthetic concentration. Allison [17] found a in this work, we didn’t observed significant difference
reduction of brook trout (Salvelinus fontinalis) sperm among experimental groups.
motility to less than 10 s at tricaine concentrations In general, physiological responses in fish to the
ranging from 19 to 75 mg/l, but Billard [18] found no anesthetics are different. The results of this study
reductions in rainbow trout (Oncorhynchus mykiss) sperm indicated that clove extract don’t affect on semen
motility when working with tricaine concentrations of spermatological parameters and hematological
4–150 mg/l. characterizes in kutum significantly and the findings can

Present  study implied that different concentrations be useful in the performance of handling and propagation
of clove extract didn’t affect on spermatological of this species.
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