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LDH ACTIVITY IN COPPER INTOXICATION OF
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The pathological effects of two sublethal conceidres (100 pg/l and 250 ug/l) of
copper (CuSgx5H,0) on goldfish Carassius auratus gibelio were stddior 7,14
and 21 days. The specific activity of LDH in gilsd intestine, two target organs
that uptake the metal from the water were assajedjills at 100 pg Cti/l the
specific activity of LDH was gradually decreasimdhile in the intestine, after 7 days
of exposure, the enzymatic activity was distirgnificantly increased. LDH activity
demonstrated a hypoxic condition and a stimulatibglycolysis. In the both organs
;the 250 pg Cli/l concentration generated a decrease of LDH speaiftivity after

7 days followed by an increase of this after 14 &M days of exposure.
Histologically, the modifications are, generallyrattly correlated with the toxicant
dose and exposure time.
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I ntroduction

Copper (Cu) is an essential element found in all living organisnthe
oxidised Cu (Il) and reduced Cu (l) states. Cu is specificatiyired as a catalytic
cofactor in redox chemistry for proteins that carry out fundarhdmitdogical
processes such as respiration, normal cell growth and develogidmmtver Cu
also participates in the redox reactions that generate hydamkghl which causes
considerable damage to lipids, proteins and DNA (Puig and Thiele, 2002).

Aquatic organisms can take up Cu directly from water anchtddvambient
copper concentrations can lead to excess Cu accumulation inalséiésue
(Kamunde et al., 2002). Oxidative stress is generally acceptedeaof the major
effects of excessive cellular copper concentrations. Fishetatively sensitive to
changes in their surrounding environment including increased polluEics
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health may thus reflect and give a good indication of the hsiths of a specific
aguatic ecosystem.

Biochemical indicators, such as enzymes, could be used (as kérg)an
order to identify possible environmental contamination before ¢a#hhof aquatic
organisms is seriously affected (Barnhorn and van Vuren, 2004). tology and
clinical chemistry, the cytoplasmic enzyme LDH is widelgdiss marker of organ
or tissue lesions. It has been used also to demonstrate thee deiage in fish.
Therefore, LDH has also been used as an indicator of hypoxic corditn
organisms and plays an important role in glycolysis (Das et al., 2004).

The aim of this study was to evaluate some biochemical anddgstal
effects of the copper intoxication in the gills and intestin€Cafassius auratus
gibelio.

Materialsand M ethods

Freshwater goldfistCarassius auratus gibeliof length 13.5-16.5 cm and
weight 20.0-30.0 g were obtained from Fishery Research Station hatéept in
three glass tanks (each tank of 60 I) at 262 Prior to exposure, fish were held
for 15 days for acclimatization and evaluation of overalltheander laboratory
conditions. The water from the control and experimental tankschasged every
3 days. For the intoxication experiments the fish were dividedreae groups: one
as control and the others two as experimental groups. In bothire@ptal tanks,
concentrations of 100 pg €l or 250 ug CE/l were used. During the
experiment, fish were exposed for 7, 14 and 21 days. Ten individsaléve used
for every period of exposure. During the experiment the fish were not fed tiAdte
selected periods, the gills and intestine were excised andrpcefor biochemical
and histological analysis.

Enzymatic assayl DH activity was determined by the rate of oxidation of
NADH measured by the change in extinction at 340 nm (BergrayeiBernet,
1974).

Protein concentratiorwas determinated according the method of Lowry
(1951) with bovine serum albumin (BSA) as standard.

Histological proceduressmall pieces of gills and intestine were immersed in
Bouin’s solution (overnight), dehydrated in ethanol, cleared in xylend
embedded in paraffin. The sections were stained with hemataodin- The
photos were made with Zeiss Axyostar Plus Microscope.

Results and Discussions

Fish are uniqgue among the vertebrates in having two routes df upé&e,
the gills and the intestine (Nadella et al., 2006). LDH isegally associated with
cellular metabolic activity, which is inhibited or elevatedder oxidative stress,
especially after exposure to heavy metals (Das et al.,2004).
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The gill is a target organ, contributing significantly to osegulation in
fish. In our experiment it can be seen that in the case of the first concentifd
1g CU*) the LDH specific activity decreased. Thus, after 7sdafytreatment, the
LDH activity decreased by 20.6%, after 14 days by 32.1%, while 2ftelays by
33.3%, compared to the control (fig.1A). This fact determined a decrefas
glycolisis rate.
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Figure 1. The variation of gill LDH specific activity in gills dfarassius auratus
gibelio exposed to 100 pg & (A) and 250 ug Ci/l (B).

According to Almeida et al (2001), the inhibition of the actiwfy.DH may
be due to changes in the activity of mitochondrial membranetifumncThey
reported that mercuric chloride inhibited the activity ofHLi the gills of the fish
Channa punctatusAt the second concentration (250 pg®@y the enzymatic
activity decreased after 7 days by 28.5 %, compared to control, beased after
14 and 21 days by 51.7 % respectively 54.2 % compared to the first périod
exposure (fig. 1B). After 7 days of copper intoxication the,N& pomp is
inhibited and as a consequence, the glucose entrance in the cbbdisddecreases
and glycolysis rate is diminished. So the inhibition of Nagdpart across the gills
co-incide with inhibition of the Na/K-ATPase enzyme (Lauren and &fed,
1987). Probably, after 14 and 21 days, the copper accumulation ificaigni
enough to stimulate glycolysis and to increase LDH activity.

A similar response was obtained in the chronic and acute maeganes
intoxication of Carassius auratus gibeliby Munteanu et al.(2002). Sastry et
al.(1997) also observed an increase of LDH activity in the @i the fishChanna
punctatus exposed to Cd and Cu. The increase may be correlated to GZuand
induced damage in gill epithelium, which can reduce oxygen uptake tapadi
determine hypoxia in this vital organs.

The intestine represents the second route of metals uptake. ¢ase of the
first concentration (100 pg €ul) the specific activity of LDH increased 4.27 time
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after 7 days, compared to the control, inducing a hypoxic condition. 2Mtemd
especially 21 days the activity decreased by 33.1%, respec®ivedyo, compared

to 7 day intoxicated intestine and as a consequence the glycaiesisould be
diminished (fig. 2A). In the case of the second concentration (250Uid) the
enzymatic activity of LDH decreased significantlly afteddds (by 75.8%) and 14

day (83.2%) compared to control and increased 2.54 times after 21 days, compared
with 14 days intoxicated intestine. Probably, after 21 days, the rcoppe
accumulation is significant enough to stimulate glycolisis anih¢rease LDH
activity (fig.2B).

0000085 0.000007
o !
A B
000008 0.000006
0000025 o 0.000006
00000 0.000004 1
Q00015 0,000003 ok
00000L 0.000002 1 23
*kk
- =™ - ]
0 0+ : : ‘
CONTROL 7days 14days 2days CONTROL 7days 14 days 21days

Figure 2. The variation of gill LDH specific activity in intesi& of Carassius
auratus gibelicexposed to 100 pg € (A) and 250 pg Cil/l (B).

These sublethal levels of Cu affect also the morphology angeca
pathological changes in the gills and intestine. We have dotitat the toxic
induced alterations in the gills and intestine epithelium (fig. 3A, 3B).

The fusion of gills lamellae, aneurysm, mixing of differentl ¢tgbes at
lamellae level were noticed. At the level of the intestihe dilatation of villi also
occured.
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Figure 3. The structure of gills (A) and intestine (B) after 21 days of exposure.

Conclusions

The goldfish showed various stress responses to 100 fifj @ad 250 pg
CU”/l exposureTaking in account that the fish have two routes of metal aptak
(the gills and the intestine), the biochemical and histolbgitterations produced
by CU* on these two target organs were studied.Our results provideneei that
LDH can be used as a sensitive indicator of aquatic pollution.

Generally, the histological modifications, were related totthxécant dose
and exposure time. Thus, sublethal levels of Cu cause pathological mazihBaati
the gills and intestine d@arassius auratus gibelio
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