
97

arkuatnih arterija. Stanice kanali}a nefrona u kori bubrega pokazuju izrazitu aktivnost istra`ivanih oksidativnih 
enzima, za razliku od od sr`i bubrega gdje stanice uzlaznih krakova Henleovih petlji i sabirni kanali}i ne po-
kazuju tu aktivnost. U stanicama uzlaznih krakova Henleove petlje uo~ena je aktivnost dehidrogenaza mlije~ne 
kiseline i glutamata, dok je aktivnost dehidrogenaze mlije~ne kiseline uo~ena i u epitelu sabirnih kanali}a. 
Jaka pozitivna reakcija oksidativnih enzima u stanicama proksimalnih i distalnih kanali}a bubrega ukazuje na 
izrazitu metaboli~ku aktivnost ovih stanica jer se aktivno{}u oksidativnih enzima osloba|a velika koli~ina vode 
koja omogu}uje izlu~ivanje razli~itih tvari iz stanica.

Microscopical structure and activity of the oxidative enzymes in the kidney of the bottlenose 
dolphin (Tursiops truncatus) and striped dolphin (Stenella coeruleoalba) from the north part of the 
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This research was performed on 7 bottlenosed dolphins and 3 striped dolphins which postmortal body 
changes was alloved the appliance of the enzymatic histochemistry methods on the kidney samples. Kidneys of 
the both investigated species of dolphins are composed types of kidneys with extreme lobulation. Each lobe re-
present whole little kidney, renculus, with own capsule, cortex, medulla, papilla and calix. Between cortex and 
medula we found thick layer of connective tissue which spreading from outher layer of blood vessels, arteria 
arcuata. The cells of tubules of nephron in the cortex of kidney showed strong activity of investigated oxidative 
enzymes. The cells of the ascending part of loop of Henle, and collective tubules in medulla of kidney did not 
show that activity. In the cells of ascending part of loop of Henle were visible activity of lactate dehydrogenase 
and glutamate dehydrogenase, and activity of lactate dehydrogenase was noted in the cells of collective tubu-
les too. Very strong activity of oxidative enzymes in the cells of proximal and distal tubules are connected with 
high rate of metabolic activity. Oxydative enzymes are responsible for release of great amount of wather which 
provide excretion of different supstances from the cells.
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Dobri dupin (Tursiops truncatus) je jedini morski sisavac koji stalno `ivi u Jadranskom moru. U se-
dam dobrih dupina koji su prona|eni mrtvi od studenog 1999. do prosinca 2002. godine u sjevernom Jadranu 
istra`ivana je kontrolna regija mitohondrijske DNA. Ova regija u ve}ine `ivotinja pokazuje mnogo ve}u varijabi-
lnost od ostatka mitohondrijskog genoma pa je stoga vrlo koristan genetski biljeg u filogenetskim istra`ivanjima 
srodnih vrsta ili populacija. Ukupna genomska DNA je izolirana iz tkiva mrtvih dupina. Fragment duljine 1000 
baznih parova koji sadr`i kontrolnu regiju je umno`en lan~anom reakcijom polimeraze kori{tenjem univerzal-
nih po~etnica. Pro~i{}eni produkt je sekvenciran, tako da su dobiveni fragmenti na 5\’ kraju kontrolne regije 
mtDNA duga~ki otprilike 370 bp koji su potom analizirani u programu za sravnjivanje sekvenci BioEdit. Dosa-
da su uspje{no sekvencirane kontrolne regije iz dviju jedinki, a analizom je utvr|eno da se radi o dva razli~ita 
haplotipa.
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The only marine mammal resident to Adriatic Sea is bottlenose dolphin (Tursiops truncatus). Mitochon-
drial DNA control region of seven bottlenose dolphins found dead from November 1999 till December 2002 in 
the Adriatic Sea was investigated. The analysis of animal mitochondrial DNA control region represents the most 
commonly used means for revealing phylogenetic relationships among closely related species and among popu-
lations of the same species. Total genomic DNA was isolated from tissues of dead dolphins. A 1000 base pair frag-
ment of the mitochondrial DNA control region was amplified via the polymerase chain reaction using universal 
primers. Purified PCR-product was sequenced. The resulting sequences, about 370 base pair fragments of the 
5\’ end of the mitochondrial DNA control region, were analysed using BioEdit Sequence Alignment Editor. Up to 
this time, control regions of two dolphins were successfully sequenced and analysis revealed two haplotypes.

(88)	
In vitro u~inak arsena na Na,K-ATPazu u repnom mi{i}u {kampa  

Nephrops norvegicus L.

Sanja Klari}*, ^edomil Lucu**
*Nastavni zavod za javno zdravstvo Primorsko-goranske `upanije, Kre{imirova 38, 51000 Rijeka, Hrvatska

**Centar za istra`ivanje mora, Institut Ru|er Bo{kovi}, G. Paliaga 5, 52210 Rovinj, Hrvatska
sanjaklaric≤ri.t-com.hr

Arsen je {iroko rasprostranjen element u okoli{u, a osobito visoke koncentracije nalaze se u morskom 
ekosustavu. U radu je istra`en in vitro u~inak na specifi~nu aktivnost enzima Na,K-ATPaze u homogenatu rep-
nog mi{i}a {kampa Nephrops norvegicus L. u usporedbi s kontrolnim vrijednostima. Na,K-ATPaza ima klju~nu 
ulogu u osmoregulaciji i energetskim procesima u stanici i mo`e poslu`iti kao pokazatelj potencijalne subletal-
ne toksi~nosti arsena na morske organizme. Odre|ivanje aktivnosti enzima Na,K-ATPaze zasniva se na spek-
trofotometrijskom odre|ivanju anorganskog fosfata oslobo|enog iz supstrata ATP-a. Ustanovljeno je pove}anje 
aktivnosti enzima Na,K-ATPaze u grupi tretiranoj s 18 mg As/L (P<0,03) za 59,6 % i za 66,4% u grupi tretiranj s 
44 mg As/L (P<0,006) u odnosu na kontrolnu skupinu. Pove}anje aktivnosti Na,K-ATPaze za 24% na|eno je u 
{krgama slatkovodne ribe Oreochromis mossambicus nakon prilagodbe `ivotu u morskoj vodi.
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Arsenic is an element which is widely present in the environment and especially high concentrations 
are found in marine ecosystems. The objective of this study was to investigate in vitro effect of arsenic on 
specific activity of enzyme Na,K-ATPase in the tail muscle of Norway lobster, Nephrops norvegicus L. and to 
compare it with the control value. Na,K-ATPase plays an essential role in osmoregulation and energy-deman-
ding processes in the cell. It can also be used as an indicator of the potentional sublethal toxicity of arsenic on 
marine organisms. The measurement of Na,K-ATPase activity is based on the spectrophotometric determina-
tion of inorganic phosphate which is released from the substrate of the ATP. The activity of Na,K-ATPase was 
increased in the group treated with 18 mg As/L (P<0,03) for 59,6% and for 66,4% in the group treated with 44 
mg/L (P<0,006). Increased activity of Na,K-ATPase was also found in the gills of freshwater tilapia Oreochro-
mis mossambicus which was adapted for living in the seawater.
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