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Determination of heavy metal pollution in honey samples
collected from Ardahan and counties

Abstract

In this study the concentrations of some elements in 180 honey samples were investigated.
Samples were obtained from beekeepers of all the counties of Ardahan province (Center, Hanak,
Cildir, Gole, Damal) in 2015. The levels of Al, Ba, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni,
Pb, Sr and Zn elements in honey samples were determined by ICP-OES instrument. The samples
were digested in microwave oven using nitric acid and hydrogen peroxide. The mean
concentration of elements and the lowest and highest values were determined. Of the samples
analysed; Cd, Co, Cr and Pb values were found below the detection limit. As a result of analysis,
the concentration of elements in honey samples were detected as 124,863 + 313,44 ppb, 1227,56
+ 892,22 ppb, 67,352 + 34,636 ppb, 6484,904 + 2078,892 ppb, 302,551 + 323,329 ppb, 4,636 +
3,943 ppb, 3118,69 + 835,149 ppb and 10,535 + 14,73 ppb, for Al, Ca, Fe, K, Mg, Mn, Na and
Sr respectively. To conclude, the concentrations of detected heavy metals in collected honey
samples were below the maximum residue limits of some international residue limits. Therefore

it would not pose a risk to human health.

Key Words: ICP-OES, honey, element, pollution, Ardahan
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Introduction

Beekeeping is one of the most ancient and widespread
production activities in Turkey. Turkey has rich
vegetation and different climatic zones and an important
potential for bee colony existence, so beekeeping is an
important activity for Turkey (Boluktepe and Yilmaz,
2008; Parlakay et al., 2008).

Honey is among the most ancient nutrients. It has
been used as an important source of food supplying
energy and used instead of drugs in many diseases for
thousands of years (Samarghandian et al., 2017). The
mineral content of honey is stated to be low (Mendes et
al.,, 2006). The average mineral content of nectar
originated honey have been determined as % 0,169, on
the other hand the secretion honey kinds are rich in
mineral content (Samarghandian et al., 2017). It is
possible to detect elements like calcium, phosphor,
chlorine, sulphur, magnesium, manganese, silica,
sodium and most particularly potassium in honey.
Besides, trace elements such as copper, zinc, iron,
iodine, which are important for living beings, can be
found in small amounts in honey (Mendes et al., 2006;
Samarghandian et al., 2017).

The concentration of metals in honey are affected
from some factors. Primarily, the mineral rates vary in
flower honey kinds just according to the herbal source
(Herrero et al., 2017). The mineral rate in any plant
shows dependency on the soil that plant grows up,
material inside the soil, kind of the plant and to the
environmental factors during the manuring and
development period (Kaya and Pirincci, 2002). In
addition, the acidity of the soil affect the mineral rate in
plants. Infact the plants growing in acidic soils cause Pb,
Mn, Fe, and Zn poisoning, and the calcic and the high
pH rates of the soil reduce solubility of these elements
(Vicil et al., 2012).

Techniques using bioindicators have gained

importance in recent years in the identification and

observation of environmental pollution. Up to the
acquired scientific datas, choosing a relevant organism a
bioindicator constitutes an important step of the
observation activity. Because bioindicator living beings
are beings responding differently against various
polluting agents, they can hold the polluting agents for a
long time by storing them in their bodies (Conti and
Botre, 2001). Honey bees are good biological indicators.
Bees show the chemical deterioration in environment by
the high death rates in their population or storing the
polluters in their bodies. With a proper laboratory
analysis the polluters which cause pollution on bees and
bee products can be identified (Porrini et al., 2003).

It has been able to produce pretty good quality of
honey in different parts of Turkey. Furthermore, it has
been stated that %75 percent of the required plant flora
for honey is available in Turkey (Sancak et al., 2013).
Beekeeping has been stated to be among the
occupational sectors which are important and have
economical dimension for Ardahan Province. The
number of the people dealing with beekeeping is % 0,2
percent of Turkey in Ardahan province (Aygun and
Akbulak, 2017).

The aim of this study is to detect and make
comparison of some element concentrations in honey
samples collected in Ardahan province which is known
to let beekeeping carried out intensively in Turkey. The
data that obtained from the study will help to show the
level of enviromental pollution, and evaluate the

importance of this subject in terms of public health.

Material and Method

The honey samples were collected in 2015 from Ardahan
Province and its counties (Centre, Hanak, Posof, Cildir,
Gole and Damal) A total of 180 samples, 30 from each
locations, were obtained. 100 grams of honey samples
were taken into sample containers, the contact between

air and honey were prevented by securing the covers of
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the sample containers tightly. The samples were stored
in dark, under room temperature until the analysis were
carried out.

The process of extraction was carried out according
to the method advised by Yucel and Sultanoglu (2013),
and measurements were actualized in inductively
coupled plasma optical emission spectrometry (ICP-
OES, Spectroblue, Germany). According to this, 20
honey samples were taken from each sampling field and
transferred into the sterilized tubes and in order to
prevent crystallization. The samples were taken into the
water tank (NUVE ST 30, Turkey) which is 70 °C
average for a while to hemogenize the honey samples.
0,5 g was taken from these samples, then 9 ml (HNO3)
%65 nitric acid and 1 ml %30 hydrogen peroxide were
added. The samples were burned in a microwave device
(CEM MARS 6 System 240/50, USA). The working
conditions of the microwave device were given in Table
1. The burned samples were subtilized with 5 ml of pure
water. The prepared blind (Blank) samples were applied

with the same process.

Table 1. The working conditions of Microwave
Device

Temperature and power Time
At 70°C 400W 5 min.
At 100°C 800W 5 min.
At 150°C 800W 10 min.
At 200°C 800W 10 min.
Ventilation 10min.

The main stock solution (1000 mg/L) was prepared
from ICP Multi-Element standard Solution IV (Merck
Millipore, 111355, Darmstadt, Germany) including
aluminum (Al), barium (Ba), calcium (Ca), cadmium
(Cd), cobalt (Co), chrome (Cr), copper (Cu), iron (Fe),

potassium (K), magnesium (Mg), manganese (Mn),
sodium (Na), nickel (Ni), lead (Pb) and Strontium (Sr)
and Zinc (Zn) which were diluted with citric acid.
Calibration standards have been prepared from this main
stock solution as 0, 125, 250, 500, 1000, 2500, 5000 ug/L
for Ba, Fe, Mg, Na, Ni and for the others as 0, 10, 20, 50,
100, 200, 500, 1000 pg/L. The metal levels in honey
were carried out by ICP-OES device in Kirikkale
University Centre for Scientific and Technological
Researches and Applications. The device was calibrated
with prepared calibration standards. The working
conditions of the ICP-OES Device were given on Table
2.

Table 2: The working conditions of ICP-OES
device.

Property Value
Plasma Power: 1430 W
Coolant Flow: 13 L/minute

Nebulizer Flow: 0,75 L/minute

Pump Speed: 30 rpm

Auxiliary Flow: 0,80 L/minute

According to the analyses carried out, the limits of
determination for the elements Al, Ba, Ca, Cd, Co, Cr,
Cu, Fe, K, Mg, Mn, Na, Ni, Pb, Sr and Zn were detected
as 1.77 ppb; 0,112 ppb; 4,44 ppb; 0.0366 ppb; 0.289 ppb;
0.148 ppb; 0.51 ppb; 0.65 ppb; 63,5 ppb; 20,7 ppb; 0.375
ppb; 94 ppb; 0.649 ppb; 1.44 ppb; 1,27 ppb; 0.107 ppb,
respectively.

“SPSS 15.0 for Windows”

programme was used for the statistical calculations. The

statistic packet

data were explained by arithmetic mean + standard
deviation. The data were statistically evaluated by one-
way analysis of variance (ANOVA). If the F values were
significant, Duncan’s

Multiple Range Test was
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performed to identify the specific differences between
the metal accumulation means at a probability level of
P<0.05.

Results
The means and standard deviation of the ash contents of
180 honey samples for Al, Ca, Fe, K, Mg, Mn, Na and
Sr were founds as 124.86+313.44 ppb, 1227.56 + §92.22
ppb, 67.35 + 34.63 ppb, 6484.90 + 2078.89 ppb, 302.55
+ 323.32 ppb, 4,63+ 3.94 ppb, 3118.69 + 835.14 ppb,
10.53 + 14.73 ppm, respectively. The Cd, Co, Cr and Pb
levels of the analyzed samples were all below the
detection limit. Ba were found only in samples taken
from Cildir County, Ni were found under determination
limit in counties of Cildir and Gole.

The mean concentrations of minerals in Centre,
Cildir and
Mn<Sr<Fe<Al<Mg<Ca<Na<K; the

Damal were as follows:

mean
concentrations of minerals in Géle and Horat and Posof
were as follows: Mn<Sr<Al<Fe<Mg<Ca<Na<K. There
were statistically significant differences (p <0,05) in Al,
Ca, Fe, K, Mg, Mn and Na concentrations in terms of
mean element levels; but no statistical difference (p
<0.05) was found for Sr. Statistical comparisons were

calculated for regional differences (Table 3).

Discussion

The increase in the industrial activities and the human
population cause environmental pollution. The problems
due to environmental and food pollution pose a threat to
the public health. There can be elemental residue
problem at a potentially toxic level in nutrients which are
essential for human and living beings. Just because of the
mining and industrialization, poisonous materials can
join into the environment thereby into the food chain of
human and animal. Toxic elements are intensively used
in various industrial sectors and used as an agricultural
fertilizer (Leita et al., 1996; Vicil et al., 2012).

Just like the animals, the plants need some minerals
throughout their progress. Taking these elements in high
levels may cause poisonings both in plants and living
beings. Plants may store the elements in their structures
which are not necessary for their progress and for their
growth. The animals feeding with these plants may
accumulate these elements in their tissues. This may
cause residue problem in animal products. (Kaya and
Pirincci, 2002). Throughout their life, the bees are
constantly in relation with environment. Thereby bees
can be affected from these harmful materials.
Consequently the pollutants can be found in honey and
other bee products (Carmen and Cristina, 2001).

As the results obtained from this study were
surpassed maximum Pb (1 mg/kg) and Cd (0.1 mg/kg)
residue limits accepted by European Union and as any
kind of residue limit was not determined for other metals,
such a comparison was not done.

Different kinds of honey are produced in different
regions of Turkey just peculiar to their plant flora. The
element content of honey depends on the soil which
shelters the plant with the nectar, the period the plant was
grown, the climate, season and environmental pollution
(Tuzen et al., 2007; Sultanoglu, 2011). The importance
of determining the element content of honey have been
gaining importance. Thereby, it has been thought that
bees and bee products can be important indicators for
observation of environmental pollution (Przybylowski
and Wilczyniska, 2001; Yucel and Sultanoglu, 2013). In
a study carried out to determine the metal concentrations
of honey samples taken from different parts of Italy, it
was determined that the regional differences did not
cause any problem in terms of Pb, Ni and Cr (Porrini et
al., 2003).

The results of our study showed that the
concentrations of Al was found pretty lower than the
results obtained from a study carried out by Van Der
Steen et al. (2012). When considered in terms of Cu, the

4
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concentration of Cu was lower than the results obtained
from a study carried out by Tuzen (2002), Demirezen
and Aksoy (2005), Erbilir and Erdogrul (2005), Tuzen
and Soylak (2005), Silici et al. (2008) and Van Der Steen
et al. (2012). In terms of Fe, the concentrations were
lower than the results obtained from a study carried out
by Tuzen (2002), Erbilir and Erdogrul (2005), Tuzen and
Soylak (2005), Silici et al. (2008) and Saghaei et al.
(2012). The concentrations of Mn found in our study was
lower than the results obtained from a study carried out
by Tuzen (2002), Erbilir and Erdogrul (2005), Tuzen and
Soylak (2005), Silici et al. (2008) and Van Der Steen et
al. (2012); higher than a study carried out by Saghaei et
al. (2012). Ni concentrations was found to be lower than
the results of a study carried out by Porrini et al. (2003)
and Van Der Steen et al. (2012).

The element concentrations, which are possible to
determine in honey, can be affected from climate and
seasonal conditions and flora and the physical conditions
of the soil. In addition to this it is necessary to take the
polluting factors, which can be exposed to in storage
conditions and in production conditions, into
consideration. The existence of elements in studies
carried out upon honey samples in different levels can be

attributed to these reasons above.

Conclusions

In this study, the honey samples were evaluated in terms
of Al, Ba, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni,
Pb, Sr and Zn. The results show that Cd, Co, Cr and Pb
were under the determination limits of ICP-OES device.
The results obtained from this study were under the
maximum residue limits when compared with some
other international limits. The samples analyzed does not
pose any kind of danger against human health. Although
the levels detected were below the permissible residue
limits, beekeepers dealing with beekeeping will be able

to have safer and more qualified products by practicing

beekeeping activities in fields that can be affected from
pollution factors in minimum levels.

In addition to the studies being carried out across
the country and the other studies which will be carried
out intended to measure metal levels in bees and bee
products, this study is qualified enough to help in
determination of polluting sources and their distribution
into the environment. This study can contribute other
studies, which will be carried out in other regions and
provinces, in the determination of possible element

concentrations in honey.
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Table 3: The concentrations (ppb) of analyzed elements up the counties (Ardahan Merkez, Cildir, Damal, Géle, Horat, Posof).*

Al Ca Fe K Mg Mn Na Sr
81.18 £58.552 1327.81+979.31b¢ 67.42+19.17° 5948.46 +1574.51% 248,93 £92 282 3.47 +2.61% 3135.09 +450.47P 8.84+5.14
Centre
34.65-366.71 688.15-5271.15 30.86-105.47 3701.31-10874.1 162.46-699.72 1.22-13.19 2099.3-4433.79 5.04-30.42
60.23 £22.212 798.55+216.272 45.73+17.842 5081.74 +1439.312 206.30 +37.832 2.80 £2.592 2644.11 +£140.30? 6.98+4 44
Cildir
35.36-132.94 80.29-1302.32 22.78-78.17 3219.93-8908.79 132.63-261.11 0.98-11.80 2332.12-2909.52 4.28-30.05
137.69 £253.79°  1185.28+1199.992 60.52+18.15% 8097.80 +2340.05¢ 410.11 +665.63P 7.35 +4.75¢ 3263.5 £1226.24P 14.99+30.87
Damal
43.63-1290.61 218.41-7454.01 31.21-93.04 5191.69-11749 182.03-3915.36 2.44-14.15 2722.4-9675.72 457-172.71
63.20 +12.412 1148.13+617.49% 72.83+21.62b 5493.47 +653.982 260.24 + 132.96% 3.13 +2.35% 3182.29 +819.86P 9.10+6.41
Gole
47.28-97.86 740.82-4042.06 37.56-127.64 3631.02-6971.72 153.02-916.34 1.93-15.40 2349.38-7085.13 4.68-36.09
61.48 +9 852 1204.12+815.5920 62.49+21.402 6748.23 £2402.79% 311.49 +229.772 5.27 +4.63% 3122.34 +686.69P 10.60£10.10
Horat
46.83-88.81 695.28-4261.2 25.58-122.23 3441.21-11596.3 157.82-1217.02 1.07-15.34 2667.41-5442.31 5.22-47.69
345.37 +687.74b 1699.10+983.92¢ 95.10+63.87¢ 7506.64 + 1775.8% 378.22 £2992 5.78 +4.02¢ 3364.72 £1055.12° 12.68+12.43
Posof
54.68-3715.37 897.06-5503.96 32.71-384.94 4520.94-12414.8 193.11-1875.51 1.63-19.35 2676.24-8684.44 6.29-76.60

*mean+Standard deviation and min-max
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A comparison of activating solutions with hatchery water in

artificial insemination of rainbow trout (Oncorhynchus mykiss)

Abstract

In the propagation of rainbow trout, the available water supply used for incubation of fertilized
egg is generally used for also spermatozoa being activated to reach eggs. The aim of the present
study was to assess comparisons of the effects of two lab-made activating solutions and hatchery
water on progressive sperm motility percentage (%), duration of progressive sperm motility (s),
and fertilization success in artificial insemination of rainbow trout. For this purpose, an activating
solution (A1) containing 60 mM NaHCOs, 50 mM Tris (pH=9.0) and another activating solution
(A2) containing 20 mM Tris, 30 mM glycine, 125 mM NaCl, (pH=9.0), and also hatchery water
(HW) were used for activation of spermatozoa and fertilization. The average motility percentages
of samples activated by HW, Al and A2 were observed >90% with no significant differences,
while the durations of progressive motility were found to be significantly different as 22.5+0.7
s, 30.0+1.4 s and 30.5+0.7 s respectively. The lowest average fertilization rate (64.6+1.4 %) was
obtained using HW, while those values were 89.4+5.1 and 91.3+0.6 % using Al and A2
respectively. Consequently, both motility durations and fertilization rates obtained by using Al
and A2 were significantly higher than those values of obtained by HW.

Key Words: Activating solutions, hatchery water, artificial insemination, rainbow trout
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Introduction

The reproductive function in teleosts fish is unique in
several ways such as wide variation in the amount of
spermatozoa produced, the periods during which
spermatogenesis occurs differ widely (Billard, 1986).
Moreover, in most of them, the sperm cells which are
immotile in the testis are activated only after release into
their living environment for a short period (from 30 s to
several minutes) of forward motility (Scott and Baynes,
1980).

Motility of spermatozoa is the main reason
affecting the fertilization success. This motility is
generally initiated by osmolality in marine fish and many
freshwater fish while spermatozoa of Salmonids and
Acipenserids is activated by the low K* concentration (5
mM) in combination with osmolality. When
spermatozoa released and meet with the natural medium
(fresh water, sea or brackish water) their motility are
limited by some factor such as temperature and pH, ions
(Cosson, 2004; Alavi and Cosson, 2005; Alavi and
Cosson, 2006). Spermatozoa directly released in the
natural medium are subjected to also other factors such
as thermic shock, micropolluants, and toxic residues.
This stage of reproduction is very susceptible to being
damaged (Billard, 1988).

Spermatozoa and eggs are simply put together and

available water supply (fresh or salt water) as an external

medium is generally added in artificial insemination.

Especially in the traditional propagation of freshwater
species as a rainbow trout (Oncorhynchus mykiss),
hatchery water is used for spermatozoa being activated
to reach eggs (Billard and Jensen, 1996).

The present investigation was conducted with the
purpose of comparing the effects of two lab-made
activating solutions and hatchery water on progressive
sperm motility percentage (%), duration of progressive
sperm motility (s), and fertilization success in artificial

insemination of rainbow trout.

Materials and Methods
Fish and collection of the gametes

Female and male rainbow trout (Oncorhynchus
mykiss) individuals were obtained from a commercial
fish hatchery located in Mugla, Turkey. All fish were fed
with the same diet. Gametes were collected during the
spawning in December since it is accepted as middle of
the spawning season for the region Six males (two years
of age) and three females’ (three years of age) gametes
were obtained by gentle abdominal massage, avoiding
any contamination Gamete collection does not harm the
fish as a routine application in the fish farm. December
is accepted as middle of the spawning season for the
region. Both sperm and eggs samples were mixed and
obtained for each before the

pooled samples

experiments.
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Activating solutions, evaluation of the post-thaw
motility of the spermatozoa and fertilization

An activating solution (A1, Billard, 1992)
containing 60 mM sodium bicarbonate (NaHCO3), 50
mM Tris pH=9.0 and another activating solution (A2,
Lahnsteiner, 2000) containing 20 mM Tris, 30 mM
glycine, 125 mM NaCl, pH=9.0, and also hatchery water
(HW) were used for activation of spermatozoa and
fertilization. These two solutions are commonly used in
previous studies. Temperature (11.0£0.1 °C) of
activating solutions was adjusted to the same of HW.
Percentages of progressive motility (%) and durations of
progressive motility (s) were determine under a phase-
contrast microscope at 200x magnification immediately
while fertilization rates were calculated using a
stereomicroscope at 20x magnification eighth days after
the insemination. The sperm motility percentages were
estimated as the percentage of cells that exhibited
progressive forward movement (Horvath, et al., 2003).
The durations of motility were determined as the times
until forward movement stopped and circular movement
began. The percentages of sperm motility were assessed
using an arbitrary scale with 10% interval increments in
which non-motility was recorded as 0% (modified from
Borges, et al.,, 2005). The evaluation of motility
characteristics was performed subjectively by 3 different

researchers examining 5 different microscopic fields.

Three aliquots of each sample were determined by each

researcher, and the average motility characteristics were
then calculated and sperm samples were diluted 1:400
with Al, A2 and HW during motility measurements.
Fertilization was performed at approximately 300.000:1
sperm-to-egg ratios. To adjust sperm volume, an
immobilizing solution (110 mM NaCl, 28.18 mM KCl,
1.22 mM MgS0..7H,0, 1.77 mM CaCl,.2H20, 10.05
mM Bicine, and 9.99 mM Hepes, pH=8.2) was used
(Robles,et al.,2003).Al, A2 and HW were added to the
eggs in plastic cups (350 + 20 eggs). Next, the sperm
sample was immediately added and the gametes were
gently mixed for 60 s. After 5 min to allow fertilization
to occur, the eggs were rinsed with HW and incubated
for 15 min to water-harden the eggs, and then transferred
to hatchery trays supplied with constant water flowing
continuously through the system. Eight days after
fertilization, at least 100 eggs were taken from each
replicate placed in petri dishes containing a clearing
solution of acetic acid:methanol:distelled water (1:1:1
viviv). After a 10 min, fertilized eggs were distinguished
from unfertilized eggs by the presence of a clearly back
bone. The fertilization success of a sample obtained from
an activating solution was estimated by calculating the
percentage of fertilized eggs in relevant replicates
(Geffen and Evans, 2000). Fertilization tests were
carried out in triplicate for each for each activating

solutions.

10
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Statistical analysis

All values are represented meantstandard deviation.
Statistical differences in the durations of sperm
progressive and fertilization rates were tested using one-
way ANOVA, following Tukey’s HSD post-hoc, at the
0.05 probability level. Statistics were performed using

SPSS software version 20.0

Results and Discussion

Many teleost fish spermatozoa vary from the
spermatozoa of mammalian species in terms of some
specific properties such as they are immotile in testis,
their motility is activated by releasing into the water, and
their progressive motility occurs within minutes (Kime,
at al., 2001). The improvement and maintenance of this
short duration of motility are critical for determining
fertilization success. In general, the percentages of
progressive motility (%) and the durations of progressive
motility (s) which determined also in this study are the
two clearest parameters for assessing sperm quality.

The average sperm density of the pooled samples was
calculated as 10.46 + 0.50 x10° spermatozoa/ml. The
effects of different activating solutions (HW, Al and A2)
on the percentage and duration of progressive sperm
motility in rainbow trout are shown in Fig. 1. No

significant differences (P > 0.05) were found in the

average motility percentages of samples activated by

HW, Al and A2 (P > 0.05) even though a slight increase
was noted in motility percentages of Al and A2 was
noted. In contrast, the average motility durations have
shown significant differences (P < 0.05). The highest
motility durations were achieved using Al and A2
(30.0+1.4 s and 30.5+0.7 s, respectively). Those values
were significantly higher than the average motility
duration obtained by HW (22.5+0.7 s). Cejko, et al.,
(2013) compared sperm motility parameters determined
by 4 different activating solutions with those values
achieved by distilled water in Cyprinus carpio sperm.
They found some differences among motility
parameters, particularly the percentage of motile sperm
(82.7%) and percentage of progressively motile sperm
(approximately 40%). The highest values were found
sperm samples activated by a activating solution
containing 100 mM NaCl and 10mM Tris, (pH=9) while
other activating solutions were lower pH values and had
different contents while they did not report any
fertilization rates. In our study, similar to motility
durations, significant difference (P < 0.05) in the
fertilization rates was found between HW and the others
(Fig. 2). The lowest average fertilization rate (64.6+1.4

%) was obtained using HW, while those values were

89.4+5.1 and 91.3+0.6 % using Al and A2 respectively.
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Figure 1. The percentage (A) and duration (B) of progressive motility levels in rainbow trout (Oncorhynchus mykiss)

as a function of different activating solutions. In the box plots, different superscripts indicate the differences (P < 0.05).
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Figure 2. Fertilization rates obtained from sperm samples of rainbow trout (Oncorhynchus mykiss) activated with

different activating solutions. In the box plots, different superscripts indicate the differences (P < 0.05).

Sperm activating solutions are beneficial not just for determined using with them. The activating solutions
aquaculturist, also are useful also for researchers. used for spermatozoa of fish species living in marine and

Obviously, motility parameters are more precisely fresh water have different contents. Even though fish are
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living the same environment, the activation solutions
could be species depending. Compositions of activating
solutions using commonly in activation of spermatozoa
of some freshwater fish species were listed in Table 1.
As seen in Table 1, osmolality of activating solutions
used for freshwater fish are provided by mainly NaCl.
Having regard to these studies listed Table 1, the
advantages found in our study seem to arise from two
eventual reasons; pH and osmolality. Optimum pH and
onmolality values are key elements to trigger and
improve motility (Cosson, 2004; Alavi and Cosson,
2005; Alavi and Cosson, 2006). Activating solutions has
broader buffering capacity than water. Thus, these
solutions are very likely to prevent pH alterations emerge

from during spermatozoa activation.

Conclusions

Choosing a proper activating solution can play an
extremely useful role in artificial insemination of fish
species. Fertilization rates could be increased when the
proper activating solutions are used instead of the
hatchery water. Besides, preparation of these solutions is
usually simple, rapid, and cheap as opposed to common
belief. In this study, the effects of two lab-made
activating solutions on sperm motility characteristics and
fertilization rates were compare with those values
obtained by the hatchery water during the artificial

insemination of rainbow trout. As with all activating

solutions designed for use with relevant fish species,
they are in need of much more improvement and study.
Moreover, a proper activating solution should be

designated for less-studied or new species
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Table 2. Compositions and pH levels of activating solutions using commonly in activation of

spermatozoa of potential aquaculture freshwater fish species.

Species

Compositions of Activating Solutions

References

Freshwater fish

Alburnus alburnus

100mM NaCl, 10mM Tris

pH 9.0 Lahnsteiner, et al., 1996
Chalcalburnus 50 mM NaCl, 20 mM Tris
chalcoides pH 9.0 Lahnsteiner, et al., 1999
Clarias macrocephalus | ~70 mM NaCl Vuthiphandchai, et al., 2009
Cyprinus carpio 68 mM NaCl, 50 mM urea

pH 7.7 Billard, et al., 1995

86 mM NaCl Kucharczyk, et al., 2008

5mM KCI, 45mM NaCl, 30mM Tris
pH 8.0

45 mM NaCl,5 mM KCI,30 mM Tris-
HCI
pH 8.2

Perchec, et al., 1996

Li, 2013

Danio rerio

40 mM NaCl, 20 mM HEPES
pH 8.5

Ingermann, et al., 2011

Oncorhynchus mykiss

125 mM NaCl, 0.1 CaCly, 30 Tris
pH 8.5

125 mM NaCl, 1 mM CaCly, 20 mM
Tris, 30 mM glycine

Cosson, et al., 1995

pH 9.0 Billard, 1977
140 mM NaCl
pH 9.0 Ubilla and Valdebenito,
2011
Sander lucioperca 120 mM NaCl Jarmolowicz, et al., 2010

119 mM NaHCO3z, 0.5% BSA

Cejko, etal., 2008

Silurus glanis

17 mM NaCl, 5 mM Tris—HCI
pH 8.0

Linhart, et al., 2005

*BSA; bovine serum albuminn
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Klinoptilolit kuzularda giardiazis sagaltimina yonelik alternatif

ve dogal bir ¢6ziim olabilir mi?

May clinoptilolite be an alternative and natural solution for the

treatment of giardiasis in lambs?

Ozet

Amag: Bu saha ¢aligmasi giardiasisli kuzularda oral yolla uygulanan klinoptilolitin etkinliginin
belirlenmesi amactyla gergeklestirildi.

Yontemler: Aydn ili sinirlarinda yer alan 6zel bir isletmede ishal mevcut ve G. duodenalis ile
dogal enfekte her iki cinsiyetten ve 23-56 giinliik yastaki 14 kuzu degerlendirildi. Tani1 amaciyla
ELISA prensibi ile ¢aligan hizli tanisal test kitleri yapildi. Giardiazisli kuzular her grupta n=7
olarak rastgele I. gruba [1 g/kg dozda 10 giin oral yolla klinoptilolit uygulanirken] ya da II. gruba
[ilag uygulamasi yapilmaksizin kontrol grubu] ayirildi. Klinoptilolitin sagaltim etkinligi 0. ve 10.
giinlerde rektal yolla elde edilen diski 6rneklerinin mikroskobik muayenesiyle degerlendirildi.
Bulgular: Kontrol ve sagaltim gruplari arasinda kargilagtirmalarda 10. giinde klinoptilolit ile
sagaltilan grupta kist atiliminda % 97,2’lik azalma belirgindi (p 0<0,05).

Sonug: Giardiazisli kuzularda oral yolla 10 giin uygulanan klinoptilolitin kist atilimin1 etkin
sekilde azalttig1 ve antiparaziter etkinlik sagladigi goriildii.

Anahtar kelimeler: Kuzu, giardiazis, klinoptilolit

Abstract

Obijective The aim of this field study was to detect the therapeutic efficacy of oral clinoptilolite

in lambs with giardiasis.

Methods: A total of fourteen lambs naturally infected with G. duodenalis at the age of 23 to 56
days, of both sexes were enrolled into the study from a lamb farm located in Aydin province.
Diagnosis was based on rapid diagnositc test kits with ELISA principle. Lambs with giardiasis
were randomly assigned into two groups (n=7), group | [1 g/kg clinoptilolite for 10 days or group
11 [were left as control without receiving any drug]. Therapeutic efficacy of clinoptilolite was

determined by microscopical examination of faecal samples collected rectally on days 0 and 10.

Results: Comparison of control and treatment intragroups revealed 97,2% reduction (p 0<0,05)

for cyst excretion in clinoptilolite treated group.

Conclusion: In conclusion, it may be safey suggested that oral clinoptilolite administration for
10 days effectively reduct cyst excretion with antiparasitic efficacy among lambs with giardiasis.

Key Words: Lamb, giardiasis, clinoptilolite
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Giris

Giardia duodenalis (Giardia lamblia, Giardia
intestinalis) insan ve hayvanlardaki en yaygin goriilen
protozoonlardan  biridir. Insan ve hayvanlardaki
Giardiazis; diyare, karin agrisi, kusma, bulant1 ve kilo
kaybi gibi genis bir klinik bulgu yelpazesi vardir. Parazit,
asemptomatik vakalarda gocuklarin gelisim geriligine
neden olabilir (1). Ayrica pet ve giftlik hayvanlarinda da
klinik ve ekonomik 6nemi vardir (2-4). G. duodenalis ile
enfekte ruminantlar ¢ogunlukla asemptomatiktir, ancak
biliylime oraninda azalma, yem doniistiirme etkinliginde
bozulma, kalic1 diyare gibi subklinik belirtiler ara sira
gozlemlenilir (5). Koyun siiriileri, su kaynaklarmin
tehdit

diistiniilebilir. (6). Giardiazis o6nemli bir zoonotik

kontaminasyonu i¢in  potansiyel olarak
hastalik olarak diisiiniilir. Fakat G. duodenalis’in

zoonotik potansiyelini belirlemek i¢in molekiiler
karakterizasyonu gereklidir. (7). Epidemiyolojik ve
molekiiler arastirmalar en az sekiz asemblaj (A-H)’in
varligini bildirmistir (8). Asemblaj A ve B hem insanlari
hem kiigiik ruminantlari1 etkileyen zoonotik genotipler
olarak digtiniilir (3, 9-11). Koyun gibi kiiglik
ruminantlar insan enfeksiyonu i¢in rezervuar olarak
diistiniilebilir (6, 12). Fakat asemblaj E, cift tirnakli
¢iftlik hayvanlarina 6zgii olarak diisiiniiliir ayrica kuzu
ve oglaklarda en yaygin asemblaj oldugu bulunmustur
(9, 13). Giardiazisli hayvanlarin tamami insanlar ya da
diger hayvanlar i¢in muhtemel enfeksiyon kaynagi
oldugundan tedavi edilebilir (14).

Bu saha galigmasi giardiasisli kuzularda oral yolla
uygulanan belirlenmesi

klinoptilolitin  etkinliginin

amaciyla gergeklestirildi.

Materyal ve Metot

Aydmn ili sinirlari igerisinde vatandas elinde mevcut 6zel
bir igletmede ishal bulunan, her iki cinsiyetten 23-56
giinliik yastaki
protokolii Adnan Menderes Universitesi HADYEK

14 kuzu degerlendirildi. Calisma

2013/076,

onaylanmustir. shalle iliskisi bulunan bazi hastaliklarin

birimi  (no: 19.09.2013) tarafindan
ekarte edilmesine yonelik hizli tanmisal test Kkitleri
(Anigen Rapid Bovid-5 Ag Test Kit, Bionote Lab.) ile E.
coli K99 sp., G. duodenalis, Rotavirus Coronavirus ve
Cryptosporidium sp. ve antijenleri tarandi. Kuzular bilgi

onam formu ile igletme sahibinin bilgilendirilmesi

sonucu goniilliiliik esastyla dahil edildi.

Gruplandirma

Giardiazisli kuzular her grupta n=7 olarak rastgele I.
gruba [1 g/kg dozda 10 giin oral yolla kl (Natmin-9000)
uygulanirken] ya da II. gruba [ilag uygulamasi
yapilmaksizin kontrol grubu] ayirildi. Klinoptilolit etken
maddesini i¢eren 40 mikronize toz halindeki preparat 1°¢
10 oraninda sulandirilarak orogastrik sonda araciligiyla
verildi. Uygulama esnasinda ¢alismada yer alan

aragtirmacilarin  tamami  ilgili analiz  giinlerinde
isletmeye bizzat istirak etmis, aktif rol dagilimi teskil

etmislerdir.

Diski analizleri

Calismanin ilk asamasinda ve gruplara rastgele dagilim
Oncesi diskida G. duodenalis’e ait Kist ve trofozoitlerinin
saptanmast igin rektumdan direkt alinan digki
numuneleri iki ince yayma froti hazirlanarak Giemsa
boyama ile incelendi (15). Kuzularda Kkl sagaltimimin
etkinligi 0. ve 10. giinlerde elde edilen diski
numunelerinin mikroskobik muayenesiyle tespit edildi.
Kuzulardan elde edilen diski numuneleri potasyum
dikromat cozeltisi aracilig1 ile mikrosokopik muayene
asamasina kadar +4°C’ de tutuldu (15). Miiteakip 1.18
dansite ¢inko siilfat flotasyon ile muamele edilerek x40
veya x100 biiylitmede gram digk: kist sayisina bakildu.
Kist atilimindaki degisikliklerin yiizdesi ilgili ve
onceden gerceklestirilmis yaymlar esliginde (16, 17)
geometrik ortalamanin Henderson Tilton formiiliine (18)

islenmesiyle hesaplandi.
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istatistiksel analizler
Gram diski

bulundurularak,

basmna kist sayilar1 goz Oniinde

analizi gerceklestirilen degerlerin
geometrik ortalamasi tanimlayici istatistiksel analizler
ile  yorumlandi. Klinoptilolit sagaltim ve kontrol
gruplarmm 0. ve 10. gilinlerdeki kist sayilar1 arasi
farkliliklarin belirlenmesinde Friedman testi, her bir giin
i¢in gruplar aras1 farkliliklarin degerlendirilmesinde ise
Mann Whitney U testi kullamildi. Istatistiksel analizlerin
gerceklestirilmesinde SPSS 15.0 paket programindan

yararlanildi.

Bulgular
Analizler baglamadan hemen &ncesinde her 2 grupta
ishal mevcuttu. Hizli test kitleri ile diski analizlerinde
giardiazis disinda farkli bir patojene rastlanmadi.
Sagaltim grubundaki kuzularin 2. giinden itibaren diski
kivamlarinin  normal oldugu, kontrol grubundaki
hayvanlarda ise digski karakterinde yumusamanin 7.-8.
kadar devam ettigi gozlendi.

giinlere Sagaltim

grubundaki hayvanlarda kIl uygulamasma iliskin
herhangi bir yan etki (6zellikle konstipasyon ya da sivi
elektrolit kayib1) goriilmedi. Hem klinik ve hem de
parazitolojik kiir (digskiya ait tekrarlayan mikroskobik
muayene) Kkl uygulanan hayvanlarda belirgindi. Kontrol
grubundaki hayvanlar c¢alisma bittikten sonra etik
kurallar gergevesinde standart anti-giardial sagaltima
(seknidazol 30 mg/kg oral tek dozda) tabi tutuldu. Gerek
kontrol gerekse sagaltim gruplarindaki kuzularda 0. ve
10. gilinlerde belirlenen kist atilimlarmin geometrik
ortalamasi ve sagalim sonrasinda belirlenen Kkist
atilimindaki azalma yiizdesi Tablo 1’de sunuldu. Kontrol
ve sagaltim gruplarinda 0. giinde grup i¢i ya da gruplar
arast karsilastirmalarda istatistiksel anlamli farklilik
belirlenmese de, 10. giinde kl ile sagaltilan grupta kist

atiliminda % 97,2’1ik azalma belirgindi (p 0<0,05).

Tartisma

Onemli paraziter hastaliklar arasinda belki de en 6nde
gelen giardiazis iilkemizde farkli hayvan tiirlerinde (238,
29) ya da ruminantlarda yayginligi (17, 20-25) verim
kayiplari, zoonotik ozelligi ve aralikli kist sagilimi
ivedilikle sagaltilmasimnin uygun olacagi bildirilmistir
(16, 21).
sagaltiminda fenbendazol (16, 26), albendazol (27),
klorokin (21) gibi farkli sagaltim segenekleri olsa da

Gevis getiren hayvanlarda giardiazis

mevcut ilaglarin giardiazis sagaltimina yoénelik ruhsat
problemi ya da FDA onayr bulunmamasi gibi tim
nedenlerden Otiirli yeni sagaltim segeneklerine ihtiyag
duyulabilmektedir (15). Klinoptilolit bu noktada dogal
bir sagaltim secenegi olabilir mi hipotezinden yola
¢ikarak bu ¢alismay1 gergeklestirmeyi diisiindiik.
Klinoptilolitin dogal yolla olusan giardiazisli 16
oglakta karsi sagaltim etkinliginin belirlendigi yakin
zamandaki bir ¢aligmada I. gruba 1 g/kg dozda 10 giin
oral yolla kl uygulanirken, II. gruptaki hayvanlar plasebo
kontrol grubu olarak birakilmigtir. Uygulama yapilan
grupta giardiazise karst 10. giinde kist atiliminda %95
etkinlik
grubunda 0. giin ile (165832) 10. giinlerde (162096) kist

ile azalma saglanmasina kargm, kontrol

attliminin - geometrik  ortalamalarindaki  diisiislerin
belirgin olmadigi saptanmistir (15). Yine bir bagka
aragtirmada ishalli ve G. duodenalis ile dogal enfekte
buzagilarda [I. grupta 1 g/kg dozda 10 gin ki
uygulanirken, II. grupta herhangi ilag uygulamasi
yapilmamistir] kl 7. glinde % 74, 14. giinde % 84 etkinlik
saglamistir (22). Her 2 ¢aligmada da gerek oglak (15),
gerekse buzagilarda (22) giardiazise karsi oral yolla 10
giin uygulanan klinoptilolitin kist atthminda azalmaya

sebep olabilecegi belirtilmistir.

Sonug¢
Giardiazisli kuzularda oral yolla 10 giin uygulanan
klinoptilolitin kist atilimini etkin sekilde azalttigi ve

antiparaziter etkinlik sagladig1 gorildi

18



Ayan ve ark.. / (VetBio), 2018, 3(2), 16-20

Tablo 1: Kontrol ve sagaltim gruplarindaki kuzularda 0. ve 10. giinlerde
belirlenen Kkist atihmlarmmin geometrik ortalamasi ve sagaltim sonrasinda

belirlenen kist atilimindaki azalma yiizdesi.

Kontrol 0.giin 10. giin | Sagaltim 0. giin 10. giin
Ornek 1 244840 25258 | Ornmek 1 170480 6
Ornek 2 160230 15256 | Ornek2 160083 5
Ornek 3 220060 23060 | Ornmek 3 224048 10
Ornek 4 192056 22042 | Ornek 4 216075 8
Ornek 5 256032 26341 | Ornek5 182540 6
Ornek 6 180802 18420 | Ornek 6 201040 8
Ornek 7 272407 29048 | Ornek 7 188390 6
Ortalama 218061 22775 191808 7
Kist
sacihmindaki 99,97%
azalma (%)
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Marmara ve Karadeniz Bolgesi istavrit karacigerinde GPX,

SOD, CAT enzim aktiviteleri ve vitamin A degerleri*

GPx, SOD, CAT enzyme activities and Vitamin A values in the

Marmara and Black Sea Region Scad’s Liver

Ozet

Deniz kirliligine sebep olan kirleticilerin miktar1 ve sayisi her gecen giin daha da artmaktadir.
Akuatik tiirlerde biyobelirte¢ olarak antioksidan savunma sistemi elemanlarinin kullanimi
kirliligin erken teshisi amaciyla tercih edilmektedir. Bu ¢aligmada Karadeniz ve Marmara denizi
ylizey baliklarindan istavrit (Trachurus trachurus) karaciger dokusunda GPx, SOD ve CAT
enzim aktiviteleri ve vitamin A diizeyi arastirilmistir. Ornekler Mart (1.donem) ve Kasim
(2.donem) aylarinda toplanmistir.

Marmara Denizi istavrit baliklari donemler arasindaki karsilastirmasinda 2. Dénem GPx
aktivitesi 1. Doneme gore artmis (p < 0.01), 2. Dénem vitamin A diizeyi 1. Déneme gore diisiik
(p £0,05) bulunmugtur. Marmara ile Karadeniz’in karsilagtirilmasinda GPx aktivitesi Karadeniz
istavritlerinde Marmara’ya gore yiiksek (p < 0,05) diizeyde tespit edilmistir. Her iki donemde de
CAT aktivitesi ve vitamin A diizeyi Karadeniz oOrneklerinde Marmara’ya gore disiik
(CAT:1.Dénem p <0,01, 2. Dénem p < 0,05; Vitamin A:1.Dénem p < 0,05, 2. Dénem p <0,01)
tespit edilmistir.

Deniz baliklarinda kirliligin biyomoniitorii olan antioksidan sistem parametrelerinin; yilizey
baliklarin karnivor ve herbivor tiirleri arasinda, yiizey ve dip balik tiirleri arasinda, gogmen
baliklar ile gégmen olmayan deniz baliklari hem kendi iglerinde hem de aralarinda galigilmasi,
Deniz baliklar1 antioksidan sistemi hakkinda daha detayli bilgi edinilmesine ve daha saglikli su
iriint tiiketilmesine olanak saglayacaktir. Bu ¢alismada, deniz kirliligi ile yiizey baliklarinin
antioksidan metabolizmasi iliskisi incelenmistir. Elde edilen veriler, bu konuda yapilacak
¢alismalara kaynak olusturabilir.

Anahtar kelimeler: Istavrit, Karaciger, GPx, SOD, CAT, Vitamin A, Marmara Denizi,

Karadeniz.

Abstract

The amount and number of pollutants causing marine pollution are increasing day by day. The
use of antioxidant defense system components as biomarkers in aquatic species is preferred for
early detection of contamination. In this study, the activities of GPx, SOD and CAT enzymes
and vitamin A status in the liver of scad (Trachurus trachurus) from Black Sea and Marmara Sea
pelagic fishes were investigated. Samples were collected March (1st period) and November (2nd
period).

Compared to the Marmara Sea scads, the second term GPx activity was increased according to
the 1st rotation (p < 0.01) and the 2nd Term vitamin A level was found to be lower than the 1st
rotation (p < 0,05). In the comparison of Marmara and Black Sea, GPx activity was found higher

in Black Sea scad’s compared to Marmara (p < 0.05).
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CAT activity and vitamin A level in both periods was lower in the Black Sea samples than in Marmara (CAT:1st period p < 0,01, 2nd
period p < 0,05; vitamin A:1st period p < 0,05, 2nd period p <0,01).

Antioxidant system parameters, which are biomonitor of pollution in marine fishes, the study of pelagic fish between
carnivorous and herbivorous species, between surface and bottom fish species, migratory fishes and nonimmigrant sea
fish both within and between them will enable us to obtain more detailed information about the antioxidant system of
our marine fishes and to consume healthier seafood. In this study, the relationship between marine pollution and pelagic

fish's antioxidant metabolism has been investigated and in terms of the obtained data, it can be a source of work to be

done in this respect.

Key Words: Scad, Liver, GPx, SOD, CAT, Vitamin A, Marmara Sea, Black Sea.

Giris
Denizler yagamin baslangi¢ noktasi olup vazgegilmez bir
unsurudur. Bu nedenle diinya yiizeyindeki tiim
topluluklar suyun bulundugu bolgeleri yerlesim alanlari
olarak tercih etmis ve bu bolgelerde kentlesme,
endiistriyel gelisme, ticaret ve turizmin zamanla artmasi,
deniz kirliligini son yiizyilda insan sagligini tehdit eder
boyuta ulastirmistir (Barsiene ve ark. 2006). Kirlenmeyi
ve etkilerini belirleme c¢abalarinda su kalitesinin
biyolojik ac¢idan degerlendirilmesinin 6nemli bir yeri
vardir. Fakat kimyasal ornekleme c¢aligmalar1 sirasinda
gbzden kagabilecek bazi kirlenme durumlarini, biyolojik
sistemlerdeki  degisiklikleri izleyerek belirlemek
miimkiin olabilmektedir (Atay ve Pulatsii 2000).
Hayvansal protein kaynagi olarak, hem kolay hem
de en ucuz saglanabilen besinlerin basinda su iriinleri
gelmektedir. Ozellikle baliketi, insanlar icin besleme
degeri ve protein kalitesi bakimindan ¢ok dnemli bir yere
sahiptir. Kontamine olmus baliklar insan saglig1 i¢in risk
olusturur (Atay ve Pulatsii 2000; Sevcikova ve ark.
2011). Deniz ekosistemlerinde goriilen kirleticiler,
poliklorlu (PCB),

hidrokarbonlar (PAH), dioksinler, alkiltin bilesikleri,

bifeniller polisiklik  aromatik
agir metaller, pestisitler, nitrojen ve kiikiirt igeren
bilesiklerdir (Ari¢ ve Sen 1994; Garrigues ve ark. 1993;

Akbulut ve ark. 2014).

Oksijenin kismi rediiksiyonu ile olusan ¢esitli
reaktif oksijen tiirevleri (ROT) hiicre bilesenleri icin
toksik etkiye sahiptir (Orbea ve ark. 2000). Cevre
kirliligine neden olan birgok kimyasal madde ve
metaboliti baliklarda serbest oksijen radikalleri ve
ROT"u arttirarak hiicresel yapilara kovalent baglanir ve
DNA, protein, karbonhidrat ve membran lipidleri gibi
makro molekiilleri okside ederek oksidatif stresi
olusturur (Orbea ve ark. 2000; Rodovanovic ve ark.
2010; Nogueira ve ark 2011; Karadag ve ark. 2014;
Akbulut ve ark. 2014). Canlilar genelde kirleticiyi
metabolize ederek zarari minimize etme girisiminde
bulunurlar (Cheung ve ark. 2001). Antioksidan savunma
olarak bilinen bu sistem siiperoksit dismutaz (SOD),
katalaz (CAT), glutatyon peroksidaz (GPx) glutatyon
transferaz (GST) enzimler ile diisiik molekiil agirlikli
yapilar olan glutatyon, vitamin A, E, C, karotinler,
ubikinonl0 gibi enzimatik olmayan yapilar1 kapsar ve
baliklar da diger canlilar gibi antioksidan savunma
sistemine sahiptir (Yonar 2017; Abhijith ve ark. 2016;
Sevcikova ve ark. 2011;Vinodhini ve Narayanan 2009;
Orbea ve ark. 2000; Filho 1996).

Cevre kirliliginin takibi ve tespitinde kullanilan
Canli
sub-lethal

bircok biyokimyasal teknik gelistirilmigtir.

organizmada kirleticilere karst olusan
biyolojik cevapla ilgili Olgiilen tiim parametreler

biyobelirteg olarak tanimlanmaktadir (Napierska ve
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Podolska 2005). Akuatik canlilarda ozellikle de
baliklarda biyobelirtecler kirliligin erken teshisinde
onemlidir (Abhijith ve ark. 2016). Baliklarda su
kirliliginin ¢evresel bir indikatdrii olarak karaciger
dokusu diger dokulardan daha fazla Onerilmektedir
(Y1lmaz ve ark. 2006).

Kirliligin belirlenmesinde uygun, tespiti kolay,
duyarli ve ucuz biyobelirteglerin segilmesi gerekir.
Biyobelirteglerin tespitinde kullanilan yontemlerin de
aynt sekilde wucuz, duyarli, spesifik ve kolay
uygulanabilir olmasi énemlidir (Lehtonen ve ark. 2006;
Narbonne ve ark. 2005; Zorita ve ark. 2005). Akuatik
sistemlerde kimyasal analizlere gore daha diisiik maliyet
ve kolay uygulanabilirligi disinda essiz bilgiler veren
enzim testleri biyobelirte¢ olarak tercih edilmektedir
(Carvolho ve ark. 2012; Stoliar ve Lushchak 2012).
Kirleticilere verilen ilk yanitin antioksidan savunma
sistemi tarafindan verilmesi ve ekotoksikolojik risk
degerlendirmesine uygun ve giivenilir olmasi nedeniyle
antioksidan enzimler biyobelirte¢ olarak onerilmektedir
(Alak ve ark. 2011; Farombi ve ark. 2007). Denizlerdeki
kirlenmenin ~ gostergesi  olarak  biyobelirteglerin
kullanim1 giderek yayginlagmaktadir. Bu amagla hem
vertebrali deniz canlilari hem de vertebrasizlar
kullanilmaktadir (Sarkar ve ark. 2006).

Bu calismada, ekonomik acidan yiiksek deger
tasiyan yiizey baliklarindan Istavritlerde (Trachurus
trachurus) kirlilik biyobelirteglerinden GPx, SOD, CAT
vitamin A diizeylerinin

enzim aktiviteleri ve

belirlenmesi amaglanmustir.

Materyal ve Metot

Arastirmada, Carancidae familyasina ait Istavritler
(Trachurus trachurus) kullamldi. Ornekler, Marmara
Ereglisi’nin 2.5 mil agiginda 41. kuzey enlemi ve 28.
dogu boylamlar1 arasinda kalan bolgeden, Karadeniz’de
Sarikum’un 1.26 mil aciginda 42. kuzey enlem ve 34.

dogu boylamlar1 arasindaki bolgeden Girgir yontemi

kullanilarak mart ve kasim aylarinda iki kez toplandi.
Her iki bolgeden; her toplama donemi her bir numune
icin ortalama 30-40 baligin karacigerini iceren havuzlar
olusturularak 15 istavrit karaciger ornegi toplandi. Iki
donemdeki toplam 6rnek sayis1 60’dir.

Yakalanan baliklarin i¢ organlart soguk-buzlu
ortamda ¢ikartild1 ve karacigerleri fizyolojik tuzlu suyla
yikandi. Yikama islemini takiben 10 g’lik karaciger
ornek havuzlarindan enzim analizleri i¢in 5 g ve vitamin
analizleri i¢in ise, kalan diger 5 g karaciger Ornegi
numaralandirilmis ayr1 posetlere konuldu aliiminyum
folyo ile sarilarak s1v1 nitrojen tankinda depolandi. Nakil
islemleri siv1 nitrojen tankiyla gerceklestirildi ve analiz
islemlerine kadar —80 °C sogutucuda muhafaza edildi.

Doku o6rneklerinin  homojenizasyonu Glutatyon
Peroksidaz aktivite tayini i¢cin Paglia ve Valentine
(1967), Siiperoksit Dismutaz aktivite tayini i¢in Misra ve
Fridovich (1972), Katalaz aktivite tayini ig¢in Aebi
(1983) yontemi kullanilarak hazirlandu.

Doku homojenizatlarindan elde edilen
siipernatantlarda; GPx aktivitesi Paglia ve Valentine
(1967), SOD aktivitesi Sun ve ark. (1988), CAT
aktivitesi Aebi (1983) tarafindan bildirilen yontemlerle
olgtildi.

Karaciger homojenizatlarinda vitamin A ve beta-
Aseton-Hekzan (1:1) karisiminda
ekstraksiyon (Grys, 1980) sonucu Suzuki ve Katoh
(1990)’un  bildirdikleri UV/VIS

karotin  tayini,
spektrofotometrik
yontem ile yapildi.
Gruplar aras1 farkliligin  Oneminin istatistik
hesaplanmasinda Es yapma ve t-testi (Esin ve ark. 1997)

kullanilmustir.

Bulgular

Marmara ve Karadeniz’den mart ve kasim aylarinda
toplanan istavrit baligi1 karaciger dokusu SOD, CAT ve
GPx aktiviteleri ile vitamin A diizeyleri Tablo 1’de

verilmigtir.
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Analiz sonuclarina gore; donemler

karsilagtirildiginda, Marmara Denizi’nden toplanan
orneklerin 2. Donem GPx aktivitesi 1. Doneme gore
artmis (p < 0.01), 2. Donem Vitamin A diizeyi 1.
Déneme gore diisiik (p < 0,05) bulunurken, Karadeniz
orneklerinde iki donem arasinda istatistik bir nem tespit
edilememistir.

Denizler karsilagtirildiginda; her iki dénemde de
Karadeniz o6rnekleri vitamin A diizeyi (1.Donem p <
0,05, 2. Dénem p < 0,01) ve CAT aktivitesi (1.Donem p
< 0,01, 2. Dénem p < 0,05) Marmara'dan diisiik, GPx
aktivitesi 1. Donem Marmara’dan yiiksek (p < 0,05)

bulunmustur.

Tartiyma

Kirlenmeyi ve etkilerini belirleme c¢abalarinda su
kalitesinin biyolojik agidan degerlendirilmesinin dnemli
bir yeri vardir. Biyolojik sistemler genellikle kirlenmeye
bliylik duyarlilik gosterirler. Bu nedenle kimyasal
ornekleme galigsmalari sirasinda gozden kagabilecek bazi
durumlarini, sistemlerdeki

kirlenme biyolojik

degisiklikleri belirlemek miimkiin
olabilmektedir (Atay ve Pulatsii 2000).

Gabryelak ve ark. (1983)’nin tatli su baliklari

izleyerek

eritrositlerinde  mevsimsel  degisikligin  peroksit

metabolizmast  enzimleri  {lizerine olan etkisini

aragtirdiklar1 ¢aligmada, ilkbahar aylarinda sicakligin
yiikselmesine paralel olarak antioksidan enzim
aktivitelerinin yiikseldigini bildirmislerdir. Filho ve ark.
(2001)’nin ~ kirlilik ve mevsimin ¢iklet baliklari

antioksidan savunma sistemi iizerine etkilerini
aragtirdiklar1 ¢aligmada, kirlilik olmayan bolgeden
ilkbahar=kasim ve sonbahar=nisan olmak iizere 2
donemde topladiklar1 6rnek karacigerlerinde CAT, SOD
ve GST aktivitesi MDA, total glutatyon, okside
glutatyon diizeylerini 6lgmils ve kasim ayinda enzim
aktivitelerinin yliikseldigini, total gulutatyon, okside

glutatyon diizeylerinin arttigini bildirmisler ve bunu

sicaklik artis1  ile oksijen tiikketiminin atmasina
baglamislardir.

Bu c¢alismada, Marmara Denizi Istavritleri, iki
donem karsilastirildiginda 2. Doénem (kasim) GPx
aktivitesi 1. Doneme (mart) gore artmis olup p < 0.01
diizeyinde istatistiksel anlamlilik tespit edilmistir. Mart
ay1 deniz sicaklig1 ortalamasi 8.4°C olup kasim ayinda
14.9°C oldugu dikkate alindiginda Gabryelak ve ark.
(1983) ve Filho ve ark. (2001)’nin sonuglariyla
ortismektedir. Yiiksek sicaklik oksijen tiiketimini
arttirarak ROT’lerinin yiikselmesine neden olur ve
oksidatif stresi baglatir. Adaptif yanit, antioksidan
savunma sistemindeki degisimlerdir. Baliklar ektotermik
canlilar olduklart igin ¢evre 1sis1 ¢ok Onemlidir. Isi
degisimi baliklarda oksidatif strese sebep olabilir
(Kaymak ve ark. 2014). Palace ve ark. (1998) oksidatif
stres sonucu antioksidan bir vitamin olan vitamin A
diizeyinin alabalik

karacigerde diistiiglini

bildirmislerdir. Bizim ¢alismamizdaki vitamin A
diizeyindeki diisiis ¢cevresel etki sonucu olusan oksidatif
stres ile ilgili olabilir.

Agir metaller, pestisitler, aromatik hidrokarbonlar,
poliklorlu bifeniller, dioksinler, gibi ¢evre kirleticileri
baliklarda serbest radikalleri arttirarak oksidatif stresi
baglatir. (Akbulut ve ark. 2014). Olusan stresin
yogunlugu, siiresi ve canlmnin o kirleticiye duyarliligi,
antioksidan enzim aktivitesini ve ekspresyonunu
arttirabilir ya da inhibisyonuna sebep olabilir (Gad
2011).

Vinodhini  ve

Narayan  (2009)

konsantrasyondaki Cu’in sazan karacigerinde SOD, GPx

yiiksek

ve CAT aktivitesini dnce arttirdigini daha sonra GPx ve
CAT aktivitesinin diislirdiigiinii ve CAT’1 inhibe ettigini
bildirmislerdir. Padmini ve ark. (2008) agir metal
kirligine maruz kalmis gri kefallerde mevsimsel
degisimin etkisini arastirdiklar1 calismada karaciger
CAT ve SOD aktivitesinin Kkirlilikle birlikte yaz

aylarinda kisa oranla daha da diistiigiinii, kontrol
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grubunda (kirleticiye maruz kalmayan baliklar) ise
mevsimsel degisimin antioksidan enzimlerin aktivitesini
etkilemedigini metallerin

baliklarda

tespit etmiglerdir. Agir

oksidatif stres olusturdugunu artan,
radikallerin baliklarin antioksidan savunmasini yetersiz
biraktigini ve 1s1 artisinin oksidatif stresi arttirdigini
bildirmiglerdir.

Bu calismada denizler karsilastirildiginda; her iki
donemde de Karadeniz 6rnekleri vitamin A diizeyi ve
CAT aktivitesi Marmara'dan diisiik, GPx aktivitesi mart
aymda Marmara’dan yiiksek bulunmugtur. Mart ayinda
istatistiki onem GPx p < 0,05, CAT p <0,01 ve vitamin
A p <£0,05 olup, kasim ayinda CAT p < 0,05, vitamin A
diizeyi p < 0,01 olarak bulunmustur. Calismada GPx
aktivitesinin yliksek CAT aktivitesi ve vitamin A
diizeyinin diisiik olmas1 Vinodhini ve Narayan (2009),

Padmini ve ark. (2008)’in c¢alismasi ile benzerlik

gostermektedir. Karadeniz’in oksijence zengin tabaka

(10-50 m)’sinda ¢oziinmiis Cu ve Zn yiksek
konsantrasyonlarda ~ bulunur ~ (Anonim 2000).
Karadeniz’de bulunan agir metaller c¢aligmadaki

baliklarda oksidatif stresi indiikleyerek CAT aktivitesini
inhibe etmis, vitamin A’nin harcanmasina sebep olmus
olabilir.

Aquatik ¢evre kirleticilerinden biri olan herbisitler
oksidatif
aktivitelerinde inhibisyona neden olurlar (Kaymak ve
ark. 2014). Gabriyelak ve Klekot (1985) tathi su

stresi  arttirarak  antioksidan  enzim

baliklarindaki ¢aligmalarinda herbisitlere en duyarli
enzimin GPx oldugunu ve aktivitesinin arttigini tespit
etmisler, herbisite uzun siire maruz kalmanin canlida bu
enzim aktivitesini inhibe edecegini bildirmislerdir.
Bizim ¢alismamizda mart ayinda yakalanan Karadeniz
istavritleri karaciger GPx aktivitesinin Marmara’dan
yiiksek bulunmasi Gabriyelak ve Klekot (1985)un
caligmasiyla uyusmaktadir. Bagka bir ¢calismada Cheung
ve ark. (2001)’lar1 PAH bilesiklerinin midyelerde CAT
ancak GPx ve SOD

aktivitesini  diigtirdigiini

aktivitelerini kirletici konsantrasyonuna bagli olarak
arttirdigin1 tespit etmislerdir. Mart ayinda Karadeniz
istavritlerindeki GPx aktivitesinin Marmara’dan yiiksek
CAT aktivitesinin diigiik tespit edilmesi Cheung ve
ark.(2001)’nin ¢alismasiyla benzerlik gostermektedir.
Petroliin ¢oziinebilir formlar1 PAH’lardir ve baliklarda
oksidatif strese yol acar (Noguiera ve ark. 2011).
Karadeniz’deki muhtemel petrol ve petrol iiriinleri,
herbisit ve agir metaller istavritlerde oksidatif stresi
indiiklemis olabilir.

Marmara Orneklerinde GPx aktivitesinin mart
aymda Karadeniz’den diisiik, her iki donemde de CAT
aktivitesinin ve vitamin A diizeyinin yiiksek bulunmasi;
cevresel faktor ya da kirleticilerce indiiklenen oksidatif
stresi Marmara lstavritleri antioksidan savunma sistemi
Karadeniz istavritlerine gore daha iyi kompanze etmis

olabilir.
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Tablo 1.Mart (Dénem 1.) ve Kasim (Donem 2.) dénemleri Marmara ve Karadeniz (denizler ve donemler arasi ) istavrit karaciger rneklerine ait GPx, SOD, CAT

aktiviteleri ve vitamin-A diizeyleri

Donemler arasi karsilastirmada (Dikey-her bir siitun i¢in ayr1 ayr) istatiksel farkliliklar, farkli harfler ile gosterilmistir.

29

GPx (nmol
NADPH-+H+/dakika/mg-protein) SOD (U/g-protein) CAT (k/g-protein) Vitamin-A (ng/g-yas agirlik)
Marmara Karadeniz Marmara Karadeniz Marmara Karadeniz Marmara Karadeniz
= n 8 10 12 15 12 15 15 15
g
2
A1 x+sx | 3.082+06la 6,74+ 1,91*a 0,0848+0,036a | 0,0282+0,0052-a | 0,00217+0,00027a | 0,000531+0,00005**a | g6 54+13.81a | 54.55+3.46*a
£ x+Sx | 1933+2,24b 14,83 + 1,90-a 0,0576+0,0071a | 0,0273+0,0028-a | 0,00701+0,0033a | 0,000742+0,00013*a | 54,72+6,00b | 36,11%£2,53**a
g
= n 13 11 15 13 15 15 15 15
a-b: p<0,01 a-a: p>0,05 a-a: p>0,05 a-a: p>0,05 a-b: p>0,05 a-b: p>0,05 a-b: p<0,05 a-b: p>0,05
Denizler arasi kargilagtirmada (yatay-satir) istatistiki agidan fark - (p >0,05), *: (p < 0,05), **: (p < 0,01) ile gosterilmistir.
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Karadeniz barbunya bahigimn (Mullus barbatus ponticus) ilk

iireme boyunun tahmini

Estimation of size at first maturity of Black Sea red mullet

(Mullus barbatus ponticus)

Ozet

Bu calismanin konusu Karadeniz’in ticari olarak 6nemli balik tiirlerinden barbunya baliginin ilk
tireme boyunun tahminidir. Eyliil 2016- Mart 2017 tarihleri arasinda toplam 229 6rnek toplanmis
ve Orneklenen baliklarda total boy, viicut agirhigi, cinsiyet ve eseysel olgunluk durumu
belirlenmistir. Disi/erkek birey orani 1:0.85 olarak hesaplanmistir. Disi ve erkek bireylerde
ortalama total boy sirasiyla 11.62 £0.114 cm ve 11.07 £ 0.116 cm olarak, ortalama viicut agirlig
16.30 £ 0.475 g ve 13.96 + 0.457 g olarak belirlenmistir. Boy agirlik iligkisi denklemi disiler igin
W=0.0112 L>%* erkekler igin W = 0.0098 L3 ve her iki cins igin W = 0.0102 L% olarak
tahmin edilmistir.

[lk iireme boyu disi bireyler icin 10.73 cm, erkek bireyler igin 10.95 ¢cm olarak hesaplanirken her
iki cins icin ortak deger 10.88 cm olarak tahmin edilmistir. Orneklenen baliklarin igerisinde 10.9
cm’den kiiciik baliklarin oran1 %37.6 (86 adet) olarak belirlenmistir. Karadeniz’deki barbunya
balig1 stoklarinin korunmasi i¢in balik¢ilik diizenlemelerinde belirlenen bu boydan daha biiyiik
bir asgari avlama boyu kisitlamasi bulunmasinin yararl olacagi sdylenebilir..

Anahtar kelimeler: Barbunya, ilk {ireme boyu, balik¢ilik yonetimi, stirdiiriilebilir balik¢ilik

Abstract

The objective of this study is estimation of the first maturity size of Black Sea red mullet (Mullus
barbatus ponticus) that is commercially important fish species. In total, 229 of samples were
collected and measured with their total length, body weight, sex and maturity during the period
from September 2016 to March 2017. Sex ratio (F/M) is determined as 1:0.85. Average total
lengths for females and males were estimated as 11.62 +0.114 cmand 11.07 £ 0.116 cm, average
body weight as 16.30 = 0.475 g and 13.96 + 0.457 g respectively. Length weight relationships
were estimated for females as W=0.0112 L2%*, for males as W = 0.0098 L3%4 and for all

samples as W = 0.0102 L2998,

Size at first maturity was estimated as 10.73 cm for females and 10.95 cm for males while 10.88
cm for all specimens. Proportion of fish that are smaller than length of maturity was determined
as 37.6 % (86 individuals) among the sampled fish. The determining the larger minimum landing
size both computed values for female and male, is recommended and it can be useful for

sustainable fisheries management of red mullet stocks in Black Sea.

Keywords: Red mullet, size at first maturity, fisheries management, sustainable fisheries
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Giris
Avcilik  yoluyla  isletilen balikk  stoklarinin
korunmasinda tiiriin ilk {treme boyunun (LM)
belirlenmesi énemli bir rol oynar. ilk iireme boyu
balik¢ilik yonetimi agisindan 6nemli bir ara¢ olup
ebeveyn stok biiyilikligi, ilk avlama boyu (MLS) ve
en kiigiik ag gozii agiklig1 gibi stoklarin durumunun
degerlendirilmesi ve dogru isletilmesi agisindan
onemli bilgiler saglar. Zira balik popiilasyonlari
smirlidir ve stoklarin  siirdiiriilebilirlikleri onlarin
iremelerine baglidir (Holden ve Raitt, 1974).

Diinyada avcilikla elde edilen su iiriinleri tiretim
miktar1 son 30 yilda nispeten sabit kalmis olup
stoklardan elde edilebilecek azami iiriin miktar
simirina ulasildigi iddia edilmektedir. Ancak balik¢i
gemileri ve av araglarindan olusan balik avlama ¢abasi
halen diinya capinda artmaya devam etmektedir
(FAQ., 2016).

Karadeniz barbunya baligi (Mullus barbatus
ponticus Essipov,

dominant balik tiirii olup yillik 1500 ile- 3000 ton

1927) Karadeniz’in demersal

arasinda degisen av miktariyla kiy1 balikgiligi ve dip
trol aglariyla avciligin ana hedef avlarindan birisidir
(Geng, 2014; TUIK 2018). Genel olarak barbunya
baligr tim denizlerimizde yasayan bir tiir olmakla
beraber Karadeniz’de mevcut olan balik bir alt tiirdiir
(Turan, 2006; Keskin ve Can 2009; Vasiljeva, 2012).
Karadeniz barbunya baligi populasyon ve biiyiime
ozellikleri bakimindan diger denizlerimizden avlanan
tiirden farkli oldugu icin (Samsun ve Ozdamar 1995;
Kmacigil vd., 2001; Kalayci vd., 2007; Stimer vd.,
2007; Aksu vd. 2011; Ozdemir ve Erdem, 2011) tiiriin
balik¢iliginin yonetimi de farkli olmak zorundadir.
Oysa Mullus barbatus ponticus alt tiiriiniin ilk iireme
boyu {izerine yapilmis herhangi bir arastirmaya
rastlanmamistir. Ureme dénemi ve yumurta verimi
iizerine bir c¢aligma bulunmaktadir (Aydin ve
Karadurmus 2013). Diger denizlerimizde yasayan

Mullus barbatus i¢in ilk tireme boyu {izerine yapilmis

cesitli caligmalar mevcuttur (Akyol vd. 2000; Arslan
ve Ismen, 2014; ilkyaz vd. 2018).

Bu arastirmada Karadeniz balik¢iligi acisindan
cok Onemli bir tlir olan barbunya baligmin bazi
populasyon parametreleri ve ilk iireme boyunun
belirlenmesi yoluyla stokun siirdiirtilebilir bir sekilde
isletilmesi i¢in gerekli olan ilk avlama boyu ve
minimum ag gozi acikligi c¢aligmalarina katki

saglanmas1 amaglanmstir.

Materyal ve Yontem
Caligmanin esas materyalini Sinop ve g¢evresinden
uzatma ve trol avlanan ve

aglariyla Sinop

tezgahlarinda pazarlanan Karadeniz barbunyasi
(Mullus barbatus ponticus Essipov, 1927) tiirlinden
Eyliil 2016- Mart 2017 tarihleri arasinda 6rneklenen
toplam 219 birey olusturmaktadir.

Orneklenen baliklarda total boy 1 mm
hassasiyetli 6l¢iim tahtasi kullanilarak, viicut agirlig
ise 0.1 g hassasiyetli elektronik terazi ile 6l¢iilmiistiir.
Daha sonra Ornekler diseksiyona tabi tutularak
cinsiyet ve eseysel olgunluk durumu belirlenmistir. Bu
amagla gonatlarin rengi, kesiti, viicut boslugunda
kapladigi alan ve dokusu incelenmis, tereddiit
inceleme

durumunda stereo mikroskop altinda

yapilmustir.  Ornekler icinde farkli cinsiyetteki
bireylerin boy ortalamalar:1 arasinda gozlenen farkin
istatistiksel degerlendirmesinde T test (P=0,05)
kullanilmustir.

[k iireme boyu (Lwm) logaritmik regresyon ile
belirlenmistir. Modele gore bireylerin %350’sinin
eseysel olgunluga eristigi boy (Lsp) ilk tireme boyuna
(Lm) esittir. Herhangi bir boy sinifindaki olgun
bireylerin oran1 (P.) ile balik boyu arasinda;
P =1/(1+exp (a+bTL)), seklinde sigmoid bir iliski
vardir (Pifieiro ve Sainza, 2003). Denklemi dogrusal
hale getirmek amaciyla Ln [(1/PL)-1] degerleri boy

simiflarina (TL) kars1 isaretlenir.
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Burada elde edilen katsayilar araciligiyla ilk iireme
boyu hesaplanir.

Lm=-a/b

Hesaplamalar, istatistiksel testler ve grafikler

MS Excel yazilimi kullanilarak hazirlanmistir.

40 -
35 -
30
25 -
20 -
15 -
10 -

N (adet)

10 11

12

Bulgular
Populasyon 6zellikleri

Arastirmada 124 adedi disi, 105 adedi erkek
olmak {iizere toplam 229 balik 6rneklenmis olup boy
aralig1 8,7 — 14,4 cm arasinda, viicut agirliklar1 6,4 —
29,4 arasinda degismis (Sekil 1.) ve cinsiyet orani (disi
/ erkek) 1:0,85 olarak hesaplanmustir.

W Erkek
M Disi

13 14 15

Total Boy (cm)

SEKIL 1: Orneklenen baliklarin cinsiyete gore boy dagilimlari.

Ortalama tam boy disi bireyler i¢in 11,62 + 0,114
cm, erkek bireyler i¢in ve 11,07 + 0,116 cm olarak
hesaplanirken tiim bireyler igin 11,37 + 0,084 cm,
ortalama viicut agirhigr disiler i¢in 16,30 + 0,475 g,
erkek bireyler i¢in 13,96 + 0,457 g ve tiim bireyler i¢in
15,23+ 0,340 g olarak hesaplanmistir. Farkli

cinsiyetten baliklarin ortalama boy ve agirliklar

arasinda gozlenen farkin istatistiksel a¢idan 6nemsiz
(P>0,05) oldugu belirlenmistir.

Tiim bireylere ait boy agirlik iliskisi denklemi W
=0,0102 L?%%%3 (R=0,979) olarak belirlenmistir (Sekil
2.). Disilere ait denklem W=0,0112 L?%* (R=0,978)
ve erkekler igin W = 0,0098 L3%4° (R=0,979) olarak
tahmin edilmistir (Sekil 3.).
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35
30 W =0,0102 29909

R=0,979 °
25

Viicut Agirligi (g)
= N
(5] o

=
o

6 7 8 9 10 11 12 13 14 15
Total Boy (cm)

SEKIL 2: Orneklenen tiim bireylere ait boy — agirhik iliskisi.

30 -
o 9
O Disi * Erkek /©
Lo | W=0,011212%%% W=0,0098L30%%5 ¢ & ©
R=0,978 R=0,979
C:
8 20 -
)
<
3 15 -
S
s
10 -
5 T T T 1
8 10 12 14 16

Total Boy (cm)

SEKIL 3: Disi ve erkek bireylere ait boy agirlik iliskisi.

Ik iireme boyu cinsiyetten bireyler ayr1 ayri degerlendirilmis ve

Farkli cinsiyetler i¢in ilk iireme boyunda farklilik yapilan t testi sonucunda lireme boyu bakimindan

olup olmadigin1 belirlemek amaciyla o6nce her iki
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cinsiyetler arasinda gozlenen farkin istatistiksel agidan degerleri ile boy smiflar1 arasindaki regresyon

onemsiz (P>0,05) oldugu belirlenmistir (Tablo 1.). denkleminin kesme noktalar1 (a) ve egimleri (b)
Eriskin bireylerin toplam balik sayilarina belirlenmistir (Sekil 4. ve Sekil 5.).

oranlar1 (P.) hesaplandiktan sonra Ln [(1/Pp)-1]

TABLO 1: Disi ve erkek baliklarin eseysel olgunluk durumlari

Boy
Sinifi Disi Erkek Genel
(c Ge Olg Topl Ge Olg Topl Ge Olg Topl
m) ne un am n¢ un am ne un am
8 0 0 0 0 0 0 0 0 0
9 6 0 6 12 13 18 1 19
10 15 5 20 25 4 29 40 9 49
11 19 21 40 14 12 26 33 33 66
12 2 26 28 4 19 23 6 45 51
13 1 18 19 0 14 14 1 32 33
14 0 11 11 0 0 0 0 11 11
15 0 0 0 0 0 0 0 0 0
Toplam 43 81 124 55 50 105 98 131 229

4 -
3 - Erkek

- y =-1,3808x + 15,226
2 R=0,983

= 14 ® Disi m Erkek
&_l
E 0 T T 1
= 8 9 13 14
S

_1 .

9 Disi

y =-1,4432x + 15,482
R=0,965

Boy Sinifi (cm)

SEKIL 4: Disi ve erkek baliklar icin ilk iireme boyunun tahmini.
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e y=-1,6219x + 17,621
1 R =0,999

Ln [(1/P)-1]
o
°

Boy Sinifi (cm)

SEKIL 5: Tiim bireyler igin ilk iireme boyunun tahmini.

Tim bireyler i¢in balik boyu ile ergin birey P.=1/(1+exp (17,621 — 1,6219TL)) seklinde

orani arasindaki iliski; bulunmustur (Sekil 6.).

0,6 -
0,5 ememmcmmmceciciaeaeaa >
04 -
03 -

Ergin birey orani (P)

Lpm=10,884 cm

o
& ----------"""=

0 2 4 6 8 10 12 14 16 18 20 22 24
Boy Sinifi (cm)

SEKIL 6: Tiim bireyler igin boy simiflarina gére ergin bireylerin orani.
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Sekil 4 ve 5’den elde edilen katsayilar kullanilarak
ilk tireme boyu disiler i¢in 10,73 cm, erkek bireyler i¢in
10,95 cm olarak hesaplanirken her iki cins i¢in ortak
deger 10,88 cm olarak tahmin edilmistir.

Orneklenen baliklarin igerisinde 10,9 cm’den
%37,6 (86

kiiciik baliklarin  orani adet) olarak

belirlenmistir.

Tartisma ve sonug¢

Karadeniz barbunya baligmm (Mullus barbatus

ponticus) diger denizlerimizde yasayan barbunya
baliklarindan hem morfolojik hem de biyolojik
ozellikleri  bakimindan  farkli  oldugu  cesitli
aragtirmalarla ortaya konmustur (Turan, 2006; Keskin ve
Can, 2009; Vasiljeva, 2012) Dolayisiyla tiiriin
aveiligina  getirilecek  diizenlemelerin  buna  gore

yapilmas:  gerekmektedir. Ilk ireme boyu Ege
Denizinden avlanan barbunya baliklar1 (Mullus barbatus
barbatus) i¢in 12,9 cm ¢atal boy (Akyol vd., 2000), disi
ve erkekler i¢in 11,9 cm ve 12,1 cm total boy (Arslan ve
Ismen, 2014), 11,56 cm total boy (ilkyaz vd., 2018)
olarak tahmin edilmis olup degerler bu ¢alismada elde
edilen degerden (10,88 cm ) biyiktir. Anilan
caligmalarda tiiriin stoklarinin siirdiiriilebilir sekilde
isletilmesi i¢in ilk avlama boyunun 12 ve 13 cm olarak
onerilmis olup Karadeniz barbunyasinin pazardaki fiyat
olusumu ve avcilik baskisi dikkate alindiginda yasal
diizenlemelerde asgari avlama boyunun 12 cm olarak
uygulanmasinin yararli olacagi sdylenebilir.

Ormneklenen baliklar igerisinde belirlenen ilk avlama
boyundan kiigilk baliklarin  oram1  %37,6 olarak
hesaplanmis olup, 6nerilen 12 cm’den kii¢iik baliklarin
orani ise %58,5 (134 adet) dir. Siirdiiriilebilir ve sorumlu
balik¢ilik agisindan av araglarmin segiciliginin kiigiik
baliklar1 avlamayacak sekilde diizenlenmesi ve
denetimlerin artirilmasi zorunludur.

Tesekkiir: Bu calismayr SUF - 1901-15-02 numarali

proje olarak destekleyen Sinop Universitesi, Bilimsel

Arastirma  Projeleri Koordinatorliigii’ne  tesekkiir

ederim.
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Pnomonili danalarda L-laktat konsantrasyonlari

L-lactate levels in calves with pneumonia

Ozet

Besi sig1r1 isletmelerinde pnomonilere bagli meydana gelen ekonomik kaybi en aza indirebilmek
icin giivenilebilir bir prognoz ve rasyonel sagaltim uygulamalarinin yapilmas: gerekmektedir.
Kan L-laktat konsantrasyonun solunum yolu hastaliklarimin prognozu ve fizyopatolojik
durumunun degerlendirilmesinde 6nemli bir belirteg olabilecegi varsayimu ile (literatiir destekli)
bu caligma gergeklestirildi. Bu kapsamda 22 pnomoni (etiyolojik sebepleri belirlenemeyen ve
saha kosullarinda yer alan) bulgusu gosteren besi hayvanlarimin L-laktat diizeyleri
degerlendirildi. L-laktat diizeyi 4 mmol/L iizerinde olan 4 hastanin sagaltima yanit vermedigi, 4
mmol/L altinda olan hastalarin ise klinik olarak diizeldigi gézlemlendi.

Anahtar kelimeler: L-laktat, pnomoni, besi danalar1

Abstract

Reliable prognosis and rational treatments are needed to reduce the economic loss of the
Pneumonia in beef cattle industries. This study was conducted with the assumption that blood L-
lactate concentration could be an important marker in assessing the prognosis and
physiopathological status of respiratory diseases (literature supported). In this context, the L-
lactate levels of 22 calves with pneumonia (under field conditions and without etiology) were
evaluated. It was observed that 4 patients with L-lactate levels above 4 mmol / L did not respond
to treatment and those with a L-lactate below 4 mmol / L remained clinically resolved.

Key Words: L-lactate, pneumonia, beef calves.
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Giris
Veteriner sahada besi sigircilign isletmeleri temel
sorunlar1 arasinda solunum sistemi hastaliklar1 yer
almakta ve so6z konusu hastalik diger tiim hastalik
etmenlerine gore daha fazla ekonomik kayiplara neden
olmaktadir (Jensen et al., 1976). Solunum sisteminde
meydana gelen bu hastalik tablosunun olusturdugu
kayiplarin profilaktik 6nlemlerin alinmasi, sagaltim
giderleri, biiyiime ve gelisme oranindaki gerilemeler ve
hastaligin neden oldugu mortalite oranlarina bagl
gelistigi goriilmektedir (Griffin, 1996; Esslemont et al.,
1998). Besi sigir1 isletmelerinde meydana gelen bu
olumsuz durumu en aza indirebilmek i¢in, giivenilebilir
bir prognoz ve rasyonel sagaltim uygulamalarinin
yapilmasi gerekmektedir. Sigirlarin  solunum yolu
kompleksi hastaliklarinda (BRD), hastaligin temel
sebepleri arasinda immun sistemin durumu, patolojik
mikroorganizmalar ve g¢evresel faktorlerin arasinda
bulunan dengenin bozulmasi yer almaktadir. Bu
degiskenlerin arasinda meydana gelen dengesizliklerin
klinik olarak

goriilmektedir (Lillie, 1974; Griffin, 1996).

bronkopnomoniyi olusturdugu
S6z konusu olgu sunumunda klinik olarak pnomoni
tanis1 konmug ve sagaltim uygulamalart yapilan bir
isletmedeki durum tespitinin ortaya konmasi ve prognoz
ile sagalim Oncesi L-Laktat konsantrasyonlarindaki

seviyelerin iligkilendirilmesi amaglanmustir.

Olgu OyKiisii

Makaleye konu olan olgular Aydin bdlgesinde bir
isletmede pnomoni bulgular1 gosteren hayvanlarin klinik
takiplerinin yapilmasi esnasinda segildi. S6z konusu
isletmedeki 22 hayvanin hemen hepsinde burun akintisi,
istahsizlik, gozyas1 akintis;, Oksiirlik gibi klinik
bulgularin bulundugu belirlendi. Siirii igerisinde yapilan
klinik muayenede hasta hayvanlarin beden 1silarinin
artmis oldugu, oskiiltasyonda akcigerlerin kranio-ventral

loplarinda sertlesmis yas raller seslerinin bulundugu

belirlendi. S6z konusu hayvanlarin isletmeye besi amact
ile yaklasik 2 hafta oOncesinde farkli isletmelerden
getirildigi  6grenildi. Anamnez bilgileri ve Klinik
muayene bulgular1 1s1¢inda s6z konusu hayvanlarin
sigirlarin ~ solunum  sistemi  kompleksi hastaligina
yakalanmis oldugu diisiiniildii. Sagaltim ve proflaktik
uygulamalara baglamadan o6nce isletmede bulunan
hayvanlardan toplamda 3 ml olacak sekilde kan 6rnekleri
teknigine uygun olarak V. Jugularis’ ten alindi. Alinan
kan Orneklerinden enzimatik-kolorimetrik yontem
kullanilarak hasta basinda kullanilabilen VetPhotometer
700 DP (Diaglobal, Germany/distiribitor Genartek,
Turkey) cihazi ile L-laktat analizleri gergeklestirildi.

Hasta hayvanlara sagaltim amaci ile fluniksin
meglumin (Flumed), Florfenikol (Nuflor), Vitamin C
(Vit C Sanovel) uygulamalar1 yapildi. Sagaltim
uygulamalarina cevap vermeyen hayvanlar da anti
bakteriyel sagaltim degistirilerek Enrofloksasin (Baytril)
uygulamas1 gerceklestirildi. Yapilan tim sagaltim
uygulamalarina yanit vermeyen hastalarin ise (n=4)
o6ldigii bildirildi.

L-laktat 6l¢timlerinin degerlendirilmesinde hastalik
bulgular1 gosteren sigirlardan 4 mmol/L ve iizerinde
olanlardan 4 tanesinin klinik olarak diizelmedigi
belirlendi. Laktat seviyesi 4 mmol/L’nin altinda olan
hayvanlarin tamaminin ise sagaltim uygulamalarinin
takibinde klinik olarak diizeldigi belirlendi.

Sigirlarin solunum sistemi hastaligi kompleksinde
hastaligin ~ siddetinin  smiflandirilmas1  sagaltimin
basarisi, mortalite oranlarinin diisiiriilmesi, irreverzibl
lezyonlar ile sagaltim maliyetlerinin de azaltilmasinda
onem arz etmektedir (Lekeux, 1995). Bu kapsamda
yapilan siniflandirmalarda grup-1 hafif diizeyde hastalig
bulunan yada subklinik seyir gosterdigi ve klinik
bulgularin tam anlami ile bulunmadig, grup-2 hastaligin
kompanze edilebildigi ancak belirgin bir inflamatuvar
yanitin olustugu, grup-3 kompanze edilemeyen klinik

hastalik tablosunu gdsteren ve ortaya ¢ikan inflamatuvar
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reaksiyonlarin siddetli etkisine bagli fonksiyonel kaybi
agirlastiran (pozitif feed-back prensibi) ve son olarak
grup-4 ise irreverzibl klinik hastalifi olan seklinde
degerlendirilmektedir. Patojenler tarafindan olusturulan
pulmoner lezyonlar, inflamatuvar hiicreler tarafindan
salinan serbest oksijen radikalleri ve/veya proteolitik
enzimler veya

indiikledigi

proinflamatuvar
bozukluklar

performans diizeylerini ve hatta hayatta kalmasini tehdit

mediyatorlerinin
mekaniksel hayvanin

etmektedir. Ne yazik ki, bir hekim i¢in, bu
smiflandirmay1 kapsayan kosullar1 klinik muayene ile
belirlemenin yapilamamasi yaninda degerlendirmeye
alinabilecek daha objektif parametrelerde mevcut
degildir (Coghe vd., 2000). Bu ¢alismada bahsi gecen
isletmede bulunan hastalarin  klinik muayeneleri
sonucunda hastalik semptomu gosteren ve gostermeyen
hayvanlarin varligi ile yapilan bu nicel degerlendirmede
hemen tiim gruplar igerisinde siniflandirilabilecek
olgularin bulundugu belirlendi.

Kan L-laktat diizeyi anaerobik metabolizmay1
destekleyen fizyolojik ve patolojik fenomenlerin etkisini
degerlendirmek i¢in yaygin olarak kullanilan bir
biyobelirteg olup Ozellikle beserl hekimlikte yaygin
sekilde kullanilmaktadir (Evans vd., 1993; Harkins vd.,
1993; Hartmann ve Mader, 1994; Pansold ve Zinner,
1994; Schwarz, 1994).

Sigirlarda, neonatal ishal (Naylor, 1987; Kaske,
1994),

vakalarinda (Mudron vd., 1994; Constable vd., 1998)

abomazum  deplasmanlari  ve  volvulus
transport sonucu sekillenen streslerde (Mitchell vd.,
1988) kandaki L-laktat’in 6nemi galigilmistir. Solunum
yolu hastaliklarinda oksijen tasima zincirinde meydana
gelen degisimler kanda oksijen tagima prensiplerinde
solunum  frekansini

meydana gelen degisimlerin

arttirmas1 ~ ve  kardiyovaskiiler  degisimler  gibi
sonuclarinin da oldugu goriilmektedir (Lekeux wvd.,
1985, Desmecht vd., 1996). S6z konusu etkiler kan laktat
seviyelerindeki olasi artig1 beraberinde getirmekte ve bu
durum laktat seviyelerinin degerlendirilmesini daha da
on plana ¢ikarmaktadir. Bu nedenle, solunum bulgusu
goriilen danalarda laktat diizeyinin, hastalik siddetini
belirlemede  indeks  olabilecegi  hipotezi ile
gergeklestirilen bu galismada sonuglar olarak 1-) insan
tibbinda mevcut bulunan taginabilir analiz cihazinin
danalardaki laktat dl¢timlerinde etkinliginin ve 2-) sigir
pulmoner bozukluklarinin prognozunda plazma laktat
konsantrasyonunun olas1 degerinin  belirlenmesine
yonelik ¢ikarimlar elde edilmistir. Coghe vd., (2000) nin
pnomonili buzagilarda plazma laktat konsantrasyonu ile
ilk 24 saat igerisinde mortalitenin belirlenmesine yonelik
yaptiklar1 aragtirmada 3.6 mmol/L ya da 4 mmol/L
olarak Olcililen laktat seviyesinin, prognostik bir
biyobelirteg olarak kullanilabilecegini bildirmektedir.
Sigirlarda  laktat  diizeyinin  tespitine  yonelik
gerceklestirilen ¢aligmalarda, kullanilan hasta basi
6l¢iim cihazlar1 amperometrik 6l¢iim teknigi temeline
dayanan cihazlar olarak goriilmektedir (Coghe ve ark.
2000, Karapmar vd., 2013). Bu aragtirmaya konu olan
isletmede bulunan hasta sigirlarin  plazma laktat
seviyeleri hasta basi enzimatik kolorimetrik O6l¢iim
teknigi prensibine dayanan bir metot ile 6lgiilmiis ve
literatiirlerde bildirilen degerlere benzer sonuglara
ulagilmigtir.  S6z  konusu  isletmede  yapilan
degerlendirmenin 6l¢iim teknigindeki farklilik da g6z
oniine alindiginda solunum sistemi kompleksi hastaligi
bulunan sigirlarda kullanilabilir bir cihaz oldugu ve diger
cihazlar ile de Kkarsilastirilma yapilmas:1 gerektigi

diigiiniilmektedir
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Tablo 1: Pnomonili danalarin L-laktat seviyeleri

Table 1: L-laktat levels of Calves with pneumomia

Vaka No 1 2 3 4 5 6 7 8 9 10 11
Laktat
(mmol/L 2.05 2.04 5,10 6.64 2.87 2.06 1.03 1.35 2.66 2.81 1.04
Vaka No 12 13 14 15 16 17 18 19 20 21 22
Laktat
(mmol/L 2.67 5.63 1.6 3 5.57 2.88 1.33 7.73 2.05 1.31 1.07
Y uksek
| ] ]
o e o0 o e ™ o o
e Diisilk
o e o o0 o0 o0
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Hasta No

Sekil 1: Pnomonili danalarin L-laktat seviyeleri
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Figure 1: Llaktat levels of Calves with pneumomia
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