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THE INVESTIGATION OF AST, ALT, GGT ENZYME ACTIVITIES IN FISH
ORGANS AND PB, CD, AND AS LEVELS IN MUSSELS FROM BOSPHOROUS

Ahmet Mengi’ Giilhan Tiirkmen® Kemal Oztabak™

istanbul Bogazindaki Baliklar Organlarinda AST, ALT, GGT Enzim Aktiviteleri
ile Midyelerde Pb, Cd Ve As Diizeylerinin Arastirilmasi

Ozet: Son yillarda Marmara denizindeki kirlenme biiyiik boyutlara ulagmustir. Bu durum
sonucu pek cok balik tiiriinde azalma veya ani kiitlesel dlimler gergeklesmektedir. Ayni zamanda
kirleticilerin (agir metaller, deterjanlar, pestisitler) besin yolu ile insanlara gegmesi insan sagligi
agisindan 6nemli bir tehlike olusturmaktadir.

Caligmada halkimiz tarafindan en ok tiiketilen balik olan istavrit materyal olarak kul-
lantlmustir. Istavritden alinan doku émeklerinde ALT, AST, GGT enzim aktiviteleri incelenmistir.
Ornekler spektrofotometrede analiz edilmigtir. Ayrica ¢alismada BoZaz kiyilarindaki kirlenmenin
bir indikatori olarak kullanilan midyelerde Pb, Cd, As diizeylerinin saptanmasi amaglanmustir.
Ornek analizleri, X-Ray Spektrometri de (XRF) yapilmustir.

Balik ve midye ornekleri Istanbul Bogazinin belirli noktalarindan 24 ay boyunca ayda bir
alinmustir. Istavrit karaciger ve bobrek doku 8meklerinde AST, ALT, GGT enzim aktiviteleri son
6 aylik dénemde istatistikii olarak anlamli derecede artmustir. ALT, AST, GGT enzim aktiviteler-
inde diger dénemler arasinda anlamli farklihklar saptanmamustir. Midyelerde ozellikle Pb konsan-
trasyonu dort donem boyunca Cd ve As konsantrasyonlarina gore oldukea yiiksek bulunmustur

Summary: The pollution problems in Marmara Sea were increased gradually in recent
years. As a result many kinds of fish were progressively decreased or sudden fish deathed in
masses. At the same time the pollutants (heavy metals, detergents, pestisits e.g.) could be a poten-
tial hazard for human being according to degree of sea food consumption.

In this study, horse mackerel, one of the most popular kind of fish as food, were used as
the main material. The enzymes activities of Aspartat transaminase (AST), Alanin transaminase
(ALT) Gama-glutamily transpeptidase (GGT) determinations were done in tissues samples of
horse mackerels, The samples were analysed by spectrophotometer.

* fstanbul Univ. Veteriner Faktltesi, Biyokimya Anabilim Dali, 34851, Avcilar/Istanbul
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In addition this study aims at collecting information by using mussel as indicator about
levels of Pb, Cd and As monitoring their changes during time at the coasts of Bosphorous. The
samples were analysed by X-Ray Spectrometry (XRF).

Fish and mussel sample were collected from the selected point of the Bosphorous through
out 24 months.

Liver and kidney of horse mackerels AST, ALT,GGT enzyme activities were increased in
last six month periods. Nevertheless, there were no significant differences in AST, ALT, GGT
activities, between all periods. Especially, Pb concentration was determinated higher according to
Cd and As concentrations through out four periods.

Introduction

The Blast of population, high welfare rates, and especially industrial develop-
ments all underlie, as pronounced, the pollution in the sea-band around the Turkey main,
as well as they do on global waters as a whole.

Studied from the 1950’s on, in view of the pollution, witnessed in the Marmara
sea and the connecting channels, Bhosphorus and Dardanel, evidently and ignomini-
ously worsening by the time being, it has well and while long been recognised that the
waste petrol materials deliberately or other wise dropped in to the sea waters and in par-
ticular some certain factors, though remote in origin, mostly caused the presentation
(7,21,23,24).

In addition the organic chemicals, the most effective polutive agents which have
so far caused to the present levels of pollution, enter in to the water in many ways. They
are the products of domestics waste waters, liquid or solid industrial waste material,
solid waste from the purification plantations, and of the decomposition of rubbish
collected from working districts and/or inhabited areas as well as of the drafts from air
born pollutes contaminated sea by means of natural ways (1,5).

Thus, these organic chemicals, once arrived reactions limited by the physical and
biological characteristics of the environment to have yielded in to new materials. Any
water medium over imposed overcrowded with organic material, can be reproductive but
only to a degree and can cause anaerobic biological medium which occurred due to the
increase in oxygen consumptions (2,5). Not only the oxygen deficiency but also the
evolution of new species tolerable to the altered medium occurs in marine life, especially
being found mass production of green and red Algs. Studies on plantains shows ed. de-
clines on numbers of fito and zooplakton species which provide the mains food espe-
cially for fish and other marine products(2) Which allows no life opportunity for the rest
of living organisms, the removal of all new species from existence, and a slows down or
a gall to any fish merriment’s (2,5).

The Marmara, as is believed, composes of two layers of water, the upper thinner
layer having much less salt concentration compared to the dancer lower one. Because of
wave movement, streams and direct atmospheric contact; the upper layer can recover its
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oxygen loss far a depth of 15 meters, while the waters 25-30 meter and more deeper take
poor oxygen within the deficit limits of diffusion which happens between salty and
unsalted surfaces of both layers(1).

The deep streams known to have existed in the system of Marmara and
connecting water ways (Bosphorous and Dardanell) Also as the investigations indicated,
the waste products deposited to the sea to diffuse into the water causes sea pollution (1).

Some researchers (7,10,13,20) point out that the present pollution leads to
functional diversities in living organisms as well as to decreases in species and/or
amount of fish, variations in the composition of fish populations and /or sudden fish
deaths in masses. -

Some reports (2,3) are, on heavy metal deposition in fish systems and taken by
human as food, and on the effects of detergents on fish respiratory organs and the
deformities in their gills cells. Pesticides, also cause as pointed out (3,4) nerve and liver
diseases and decreases on reproduction and growth rates of fish.

Besides the organic pollution’s, in sea, especially inorganic toxic elements (Pb,
Cd, Mg, As) even in trace amounts, would take place into the structures of allges and
other tiny living organisms. This inorganic toxic elements have been transferred to the
fish that live on them then the human begins when they are later eaten as table food, with
unhealthy life threading results. Recently the general interest to the trace elements and
their unhealthy role in organisms, causing an increase in number of studies over the
mussels in general (14,15,16,25). Since mussels is filtering water, they have long been
considered as an indicator for the inorganic toxic elements, (heavy metals) in marine
environment. Toxic elements Which trapped in mussels would show the level of pollu-
tion in the aqueous as an index of imperial data (14,16,17,25).

Although it has been known that some degrees of heavy metals concentrations are
necessary, for enzyme activities, but when they exceed the their normal limits, they (Ag,
Hg, Cu, Cd, Pb,) may lead, as pointed out (9) serious enzymatic inhibitions within the
organisms. It is also reported that high concentrations of heavy metals whether needed
for the organism are potential toxins and especially the elements Hg, Ag, Cu, Cd, Zn,
Pb.Cr, Ni and Co are regarded as toxic elements (9). Although mass investigations on
this matter have already been done for the Marmara sea and Bosphorus (14,15,16,25).
Kut et all (16), points out that need for long termed, continuos studies on this line, Just to
get certain knowledge about pollution.

Currently, what has been done at the developed countries by the scientist is to try
to have evidence about pollution matter and water products as a main food resource, and
try to developed some solution to subject under discussion (13).

In this study it was aimed to investigate periodic controls of water pollution in
Bosphorous for two years and to determined levels of Aspartat transaminase (AST),
Alanin transaminase (ALT) Gama-glutamily transpeptidase (GGT) in fish organs and of
Pb.Cd, and As in mussels.
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Material and Methods

The research was conducted on 360 horse mackerel and through 30 months.
Within 24 months, each 15 horse mackerels and mussels, the samples were collected
from the selected point (Rumeli Hisar1) of the Boshorous.

The collected fish sample was carried to the laboratory in the ice boxes. They
were cut by the bistury from the median line to take the livers and kidneys. The sample
of the tissues was weighted and 1 g of it was homogenized with 2 ml] , 0.25M serum
physiologic and cut in to pieces in the ultratorax. The homogenate was santrifuge at
5000g. and it was diluted with the physiologic saline solution. Lastly, ALT, AST, GGT
enzyme activities were determinated by spectrophotometrical method.

The sample of the collected mussels shells was taken off and weighted wet and
then dried by freezer drier. After that process, the dried samples separated from the
sheaves and weighted again. Later, they were formed the pellet. The pellets were ana-
lyzed by X-Ray Fluoresans Spectrometry (XRF).

Result s

This research that is studied to demonstrated how mussels and fishes has been
affected by the pollution of Bosphorous. This was.divided into four periods which was
consisted six months.

I: Period: September 1995 - February 1996
II:Period: March 1996 - August 1996
III:Period: September 1996 - February 1997
IV:Period: March 1997 - August 1997

Standard deviations and averages of findings were shown at table I, II and III.

Table I: Pb, Cd and As levels of mussels (ppm).

I: Period II: Period III: Period IV: Period
Pb 52309 9.31+44 420%1.3 435+13
Cd DLA DLA DLA DLA
As DLA DLA DLA DLA

DLA: Under the limit of detection
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Table IL. AST, ALT, GGT enzymes activities of livers in horse mackerel (IU/g).

Parameters AST (IU/g) ALT (IU/g) GGT (1U/g)
1. Periods 6.40 +0.36 3.70+0.22 0.29 +0.26
II. Periods 6.11+0.79 3.75+041 0.31+0.06
I1I. Periods 6.75 £0.45 3.80 + 0.35 0.27. +0.09
IV. Periods 7.10+0.52 4.15+0.21 0.32+0.08

Table IIL. AST, ALT, GGT enzymes activities of renal in horse mackerel (IU/g).

Parameters AST (IU/g) ALT (IU/g) GGT (IU/g)
1. Periods 6.25 +0.53 3.49£0.30 0.31+0.02
II. Periods 6.08 £ 0.61 3.47+0.32 0.34 £ 0.07
II1. Periods 6.60 £ 0.56 3.85+0.26 0.37 = 0.05
IV. Periods 7.21 +045 4.15+042 0.41+0.02

Discussion

The purpose of the research was determined to show how mussels and fishes has
been affected by the pollution in Bosphorous. In this research, mussels were selected
because of being a good indicator of inorganic elements, horse mackerels were selected
because of consume widespread in Turkey.

In this study it vas investigated the effects of the most toxic elements to the hu-
man health such as Pb, Cd and As. The main findings were as follows ; As, Cd were

found under the limit of detection. The Pb concentration was found over the limits of the
detection.

Results from this research are; in first 6 months, average of Pb concentration was
5,23 ppm, 12 months average was 7,27 ppm, 18 months average was 6,25 ppm, 24
months average was 5,77 ppm.

However, Kiratli (14) reached different findings. he collected mussels from Euro-
pean and Anatolian lines of the Bosphorous and the Marmara Sea. He was suggested
while the highest Pb concentration in mussels from European lines of Bosphorous is
- 20.74 ppm that the mussel’s, which were collected from the Anatolia line, Pb concentra-
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tion was 0.90-3.16 ppm. However, the Marmara sea’s European line mussel’s Pb con-
centration was 2.62 ppm.

In different countries of the World the acceptable findings have been from 0.5 to
6 ppm(19). The mussel’s, which collected from the Bosphorous, Pb concentration was
received to upper level of those findings. Kut et all(16), explained their findings deter-
mined for three years (1986-1989) as fallow : The averages of 1986 Pb concentration
was, 8.11 ppm, year 1987 was 6.41 ppm year 1988 was 4.81 ppm.

In different countries of the World, the acceptable Cd concentration is between
0,1 to 5.5 ppm. As referred to this research average Cd concentration was found DLA,
(under the limit of detection),in other words it was under 5 ppm. Thus, those findings
were included the normal limits :

Kirath (14) reported that, Cd values of mussels from the Bosphorous European
line were changed between 1.03- 1.76 ppm, while the other line’s values were 1.17-3.04
ppm. However European line of the Marmara Sea’s values were changed from 1.84 to 4
ppm. Kut et al’s (16) research which carried out at the Bosphorous reached these results :
The average of 1986 Cd concentration was 4.21 ppm, the average of 1987 was 4.51 ppm
and 1988 average was 3.41 ppm.

In sum, it was found that the Cd concentration was under the 5 ppm and the value
was closer to other researchers (14,15) results.

This research’s findings of the As concentration are DLA. Kut et al. (16), ex-
plained average As concentration for 1986 was DLA , for 1987 was 21.6 ppm and for
1988 was 32.56 ppm . Thus, our findings showed normal limits.

During this research, in the sample of the mussel, which was taken from the
same point, we have not been reached significant statistical differences in the average of
6 months, year and two years. Kut et al. (16) has found also that the concentrations of
toxic elements in mussels between 1986-1988 have not significant change.

Chemicals, heavy metals, detegenates, pestisites €.g. get into natural water and
may cause significant tissue damage in fish (4,10,113). The degree of increase in activity
of cellular enzymes in sera depends primarily on the magniture and severity of cell dam-
age (4,20,22). Furthermore pollutants may get into water combination with each other,
causing additive harmful effects on the fish. The changes in the enzyme activities of
LDH, GLDH, GOT have been used for demonstrating tissue damage in fish (3,4,20,22).

Nemcsok et.al. (20) pointed out that, adverse effects of environmental pollution
have been demonstrated by the measurement plasma enzyme activities e.g. AST, ALT,
AchE.

Determinations of the transaminas AST and ALT have proved useful in the diag-
nosis liver and kidney diseases in fish but as pointed out by researchers the activity of
these enzymes in fish serum may very among species and normal levels must be evalu-
ated for each species (22).
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The tissue samples from horse mackerels one of the most popular kind of fish as
food were used as the main material in the research. The average values, for AST, ALT,
GGT enzyme activities to horse mackerel liver is show in table II, and to horse mackerel
kidney in table IIL. No significant difference could be detected between early and late
preparations of horse mackerel liver and kidney tissues under examination, any increase
in enzyme activities having failed to give a sound idea for a duration of six months.

In spite of the ever increasing pollution found in the sea, the fact that the effects
of the present pollution didn’t reflect itself much in the parameters studied this might
lead to an idea that while the amounts of fish have continuously decreases in number,
living species, they might have adapted to the more polluted aqueous medium they have
to present in.
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