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Stationary electrochemical analysers are advantegéools for detection of electroactive species.
There advantages are low cost, sensitivity and atapdity. However, non-automated injection of
samples belongs to their main disadvantages. Weoainattention to present a new electrochemical
tool connected with unique autosampler enablingougject units of pl, which is essential in for
detection of biological samples. The analyser caruged for detection of peptides, proteins, nucleic
acids, drugs. Moreover, the highest sensitivity faasthiols. The recent advances in the field of
electrochemistry of mentioned biologically activengpounds, mainly metallothionein, are also
discussed.
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1. INTRODUCTION

The modern procedures based on the new knowleggmare and more available to the broad
public (in the developed countries and also indbentries with the fast-growing economics) [1]. The
techniques, such as the magnetic resonance, thputemtomography, the ultrasound examination,
and latterly the positron emission tomography esgikely help in the diagnostic as well as in the
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treatment of serious diseases. In spite of theeasing availability of these very expensive methods
their workload is still enormous. In addition, diéesmf the considerable progression in these in@gin
methods they are still insufficient in many casasove all in the area of the detection of the small
tumours. In this area, it is possible to expectdgheat success of the positron emission tomography
focus on the monitoring of the chosen metabolismkara [2-10]. Except of these technologies the
investigation of the physiological (chemical) ingtiors is shifted too. The clinical laboratory meukc
advances towards to the fully automated and robdtworkplaces as minimizing of the operator
intervention (reduction of the errors caused bydtadf). The infectious disease contamination résk
also reduced [11-15]. The technological progressdavelopment in the area of the clinical labonator
medicine is directed to i) the emergency laboratofrepresents the centres in the proximity of the
intensive care units, eventually resuscitationg)nihese laboratories are limited by the numbehef
available laboratory examinations; ii) the big calited laboratory complexes, where are available
more exacting analytical techniques, including thass detection, the proteins and nucleic acids
analysis; iii) the laboratories providing communitgcilities (also the equipped by the exacting
instrumentation) [1]. In addition to these sigraint aims, the tendency of moving towards to patient
(to his sickbed on intensive care unit) is well @vable [1]. However, this advancement brings the
essential necessity to simplify completely the ginzdl procedure, guarantee the high reproducibilit
of the obtained results and the arrangement rétiabi

In Fig. 1 there are shown the possible ways of raooy monitoring of patient on intensive
care unit. The conventional way A is connected \lth periodical sample taking and its transport to
the central laboratory, where the request of laiooyaexamination is identified and subsequentlg, th
laboratory measurement is carried out. The reswdt\v@rified and subsequently delivered to the
information system, where is accessible to the oaditaff, which accordingly to results adjust the
treatment. B way is directed to the smaller emergdaboratory, where is at disposal the technical
equipment for the urgent laboratory data (e.g. pE,, O,, glycaemia). The results are immediately
delivered to the medical staff. The very significararker of these units is the rapidity of the rssegy
data obtaining in relation to the acute patientdstion. In addition, it is guaranteed the device
operating by the educated laboratory staff. The Wais based on the monitoring of the required
marker directly on the acute sickbed. The indispletadvantage is the possibility of the monitoraig
the requested marker practically promptly or eweodnstantly monitor of this data.

2. THE ELECTROCHEMICAL ANALYZERS IN THE CLINICAL LA BORATORY

From the available literature sources it is weidewnt that the appreciable attention since the
end of 20th century is devoted on the techniquethefmass detection, from which we expect the
strictly accurate results with the possibility déntification of searched compound. However there i
also the question, whether this approach is usefalot (these techniques still require very expensi
laboratory arrangement including the very efficiatitendance). Let us return our attention on the
electrochemical arrangements and their possiblzaiton in the clinical practice. The increasinfy o
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interest in the electrochemical detection is pdesib found out since J0years of the last century.
Since that time the significant increase of the banof the published papers aimed at this theme in
the database Web @&cience was observed (Fig. 2). The increasing tatenn this area of the
experimental research is especially focused oisé¢heching of the simple, universal and for the 8roa
public accessible monitoring arrangements [16,TT4e success like this is represented by the
electrochemical detectors for glycaemia or for ltheel of the alcohol in breath [18]. Miniaturizatio

of the detection arrangements advances very quiekig it heads for the broadly accessible
instruments that are marked as the personal latr@ator lab on a chip [19].
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Figure 1. Possible ways of patient monitoring A: central ledtory, B: emergency laboratory, C:
individual monitoring directly at patient.

walidation

The most used electrochemical measurement in thiealllaboratory is the pH and inorganic
ions detection by using the ion selective electrddigch less extended are the liquid chromatographs
with the electrochemical detector (especially thealgsis of catecholamines) [20]. However,
voltammetric analysis is practically not suppliedthe clinical laboratories. There are severalarsas
of this phenomenon, but the requirement of the ifiedl attendance for the analyzer and with it
connected costingness of operation and servicimgnfaally groundless fear from the mercury while
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using working HMDEelectrode) belong among the most important. In taxdi tendency in the
construction of the clinical instruments is thergasing of so-called closeness of such arrangements
Importance of this access is quite clear — for guarantee of the correct instrument working
certificated by producer it is quite necessary hofd the apparatus from all external influences
including of the human. Despite of these disadwgagathe electrochemical analyzers have a lot of
advantages such as the excellent repeatabilitheofibalysis, unpretentious of the sample adjustment
and manipulation and above all cheap costs of tiper@f apparatus (one analysis costs below 1
Euro). Possibilities of the electrochemical anaysie especially in the detection of the heavy lneta
ions, but now over again we can observe its pdiagbiin the area of the nucleic acids and pratein
detection.

Flectrochemistry of nucleic acids, peptides and proteins
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Figure 2. The simple profile of the published records on\ttieb of Science by using the key words
nucleic acid, DNA, RNA, peptide*, protein* and eiexchem*, voltamm*. Data has been evaluated to
the day 12. 3. 2009. During the analysis, it watscaoried out next cross database browsing. The dat
only predicate the tendency in the number of rexzord

2.1 Electrochemical determination of heavy metasi

Polarographic, later voltammetric methods wereestheir description by Professor Heyrovsky
used at first for the heavy metals ions analysi anthe beginning of 21century electrochemistry
itself has its use in this analysis [21-26]. Latewas described the adsorptive stripping technique
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which results from the accumulation of the compoahdnalysed metal ion on the surface of working
electrode (mercury). This compound is in the follogv electrochemical cycle stripped. Obtained
electrochemical response enables decrease of teetida limits to the subnanomolar concentrations
of the determined analyte. In addition, by usindghefse techniques it was possible to determine many
metal ions in which other analytical techniquegethi[27-35]. Next advantage of the electrochemical
analysis is the contemporary determination of #&nvesal heavy metals ions in one analysis with the
aim of the gradually automation of the whole meament like this [27-32,36-41].

2.1.1 Automated determination of heavy metals ions

It is possible to use for this purpose subsequelangement, which is shown in Fig. 3. The
polarograph (757 VA Computrace from Metrohm, Haris&witzerland) employs a conventional
three-electrode configuration with a hanging meycdrop electrode (HMDE) working electrode,
Ag/AgCI/I3BMKCI as reference electrode, and a platinauxiliary electrode. The following setup
assembled of automated voltammetric analysis ipl®gby Metrohm. A sample changer (Metrohm
813 Compact Autosampler) performs the sequentialyais of up to 18 samples contained in plastic
test tubes. Samples are placed in the odd posiitiie the wash solution in the even ones. For the
addition of standard solutions and reagents, twioraatic dispensers (Metrohm 765 Dosimat) are
used, while two peristaltic pumps (Metrohm 772 Pudmit, controlled by Metrohm 731 Relay Box)
are employed for transferring the rinsing solutionthe cell and for removing solutions from the
voltammetric cell. In this regard, it is importamiting that the mercury drops formed during anayse
are also aspirated and removed from the cell. /lunits are connected to the polarograph viaiplast
tubings and controlled by the software. The vaiatabn this arrangement was recently published in
the journal Analytica Chimica Acta [42].

2.1.2 The Automated determination of the electisacompounds

It is possible to use the introduced technicalrayeanent for the analysis of the large spectrum
of the electroactive compounds including the detectidnthe pharmaceutical preparations. An
example the record of the automated detection ef dhmples of the antitumour pharmaceutical
doxorubicin is shown in Fig. 4. The obtained elechiemical response was sensitive and it was
possible to analyse doxorubicin in the concentrati@bout 100nM, which is comparable with
stationary electrochemical instrument used fordbeection of this drug [43]. The advantage of this
analysis is the rapidity, when the result is avddain the several minutes at maintenance of the
negligible expenses to this measurement. Theretbiedetermination would bring the advantage to
the patients of the periodic monitoring of the atttoncentration of the pharmaceuticals and passibl
dosage adjustment.
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Figure 3. The real view of automated electrochemical systemtlie voltammetric/amperometric
measurement with potentiostat/galvanostat. The Eampransported into the electrochemical cell by
the help of the peristaltic pump. The electrolgelosed by the dosing unit. The rinsing cycle isedo
by two independent peristaltic pumps.

2.2 Electrochemical determination of nucleic acids

The structure of the nucleic acids is known overyg@rs. The oscilopolarographic DNA
records at the end of the fifties of last centuryught information about electroactivity of the faic
acids [44,45]. It was shown that the mercury etatdr was very useful for this purpose; later the
dropping electrode has been replaced by the hangiegcury drop (HMDE) [46-51]. In the
electrochemical records obtained by using of thecory electrode the electrochemical reduction
signals of adenine and cytosine were measuredtanjis about -1.4 V. However, signal of guanine
has been also obtained, but after its previougreleltemical reduction in the negative potentia®-[5
54]. At the beginning of the eighties of last cegtaarbon electrodes were used for the nucleicsacid
analysis by Brabec [55-57]. Recently it was posstiol obtain the records of allicleic acids bases
presented in monitored sequence by using of théenstically analysed data [58-66]. The maximum
attention in the area of the nucleic acids sens®rdevoted to the monitoring of hybridization
(determination of the specific sequence), namely blarectly on genomic DNA and anRNA at its
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transcription by the help of reverse-transcriptipolymerase chain reaction [61,67-77]. The
electrochemical sensors for DNA damage monitorgyesent next important group [78,79]. Newly
the magnetizable particles for these technologiesliaveloped.

Flectrochemical detection of drngs
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Figure 4. The automated electrochemical analysis of the wanbur pharmaceuticaldoxorubicin.
Parameters of cyclic voltammetry: scan rate: 100snpotential step 5 mV, time of accumulation 120
s. The analysed samples were deoxygenated prioessurements by purging with argon (99.999%),

saturated with water for 120 s. All experiments avearried out in the presence of acetate buffer pH
5.0 at room temperature.

2.3 Electrochemical determination of proteins

The early origins of the polarographic studiestef proteins are summarized in the work of
Michael Heyrovsky [80]. How it is introduced in this workge first polarographic analyses of the
different body liquids were realized in 1928 [8Qater Rudolf Brdicka discovered interesting
electrochemical behaviour of the proteins in thespnce of the cobalt ions [81-84]. It was
experimentally detected that the observed changesfdahe catalytic character and they are condecte
with the elimination of the hydrogen out of supjpugtelectrolyte. The observed changes also well
corresponds to the concentration of the protemsdidition it was determined that the intensityhef
catalytic signal is related to the presence of #8&l group. The revolutionary fact was subsequently
establishment that the polarograms of the patievitis the tumour disease are different from the
polarograms of the healthy people [85-87].
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2.4 Voltammetry in clinical laboratory

The electrochemical detection, in our case voltatimer amperometric detection, surely
should not go away out of the clinical laboratari€se main reasons, why electrochemistry should be
kept in the clinical laboratories, are the excellepeatability and reproducibility, the low deteot
limit, low costs for the apparatus purchase andteroperation and in some procedures it is also th
selectivity of the determination. It is necessaratlvise the electrochemical analysis brings orteef
mostsensitive and selective analytical procedureseftmalysis of thiol compounds in real samples of
the body liquids and tissues without the previ@®tious preparation and the subsequent adjustments
(e.g. derivatization). Thanks to this fact, it ssgible to carry out the analyses in 60 minutesesihe
body liquid was sampled and delivered to the latooya The advantages of the electrochemical
detection can be in addition improved by the cotinaowith the suitable separation technique, e.g.
high performance liquid chromatography. This cotioec brings advantages of the both used
methods.

2.5 Automation of electrochemical detection of $iseinple volume

For our purposes of thiol compounds analysis inliltdogical samples the electrochemical
analyzer from Metrohm Company (the unique arranggnrethe whole Central Europe) was tested.
The arrangement is conceived as an automat, whkiatomstituted by the electrochemical module
(potentiostat/galvanostat, VAtand 747) and the electrochemical cell is placedito Into this
electrochemical cell three electrodes (workingerefice, auxiliary electrode) are positioned. Next p
of the arrangement is the special handler of thepsss (Autosampler 695), which fulfils the request
on the minimisation of the sample taking. The samipltaken to the Teflon capillary filled by the
hydraulic liquid. The capillary is attached to #ie pump, which supplies the accurate sample dosage
The amount of the sample that is possible to dgsesimg of this technology varies between 1 and 100
pl. The capillary is placed on the moving arm witle possibility of the movement in directioxsy
and z. The samples and eventually next reagents areglac three different carousels. Individual
carousels are identified by the arrangement acegridi the placing of magnets on their bottom. In ou
tested arrangement, it was necessary to place eanmb the cooled space. For this purpose the
simple water-cooled sample holder, which more tBandifferent samples can be placed in, was
proposed and subsequently constructed in our ladrgraRemaining carousels serve as the holders for
the chemicals, which can be used during the arml\By this, it is opened the scope for the
inexhaustible possibilities of the electrochemiaahlysis modification, by which we can provide the
higher selectivity of determination, eventually kwdetection limits. To the provision of the
supporting electrolyte and the necessary rinsirgpsstexchange three pumps (7D0sino) are
available. Two of these pumps supply the perfawting of the working cell (maximum capacity 50
ml) and the third derives the supporting elect®lginaximum capacity 20 ml). The arrangement is
controlled by the microprocessor (746 VA Trace Amal). The automatic analyzer facilitates of the
smaller volume of the supporting electrolyte (tari), which in the case of the electrochemical
analysis is not such common. In addition, setting austomizing is possible almost in case of all
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parameters - from the volumes of electrolyte, tame, or the washing buffer to the automated
measurement of calibration curve and real samplies ).

Figure 5. The automated electrochemical analysis of the romlecular thiol compounds. The
electrochemical measurements were performed with\V74 Stand instrument connected to 746 VA
Trace Analyzer and 695 Autosampler (Metrohm, Switr®l), using a standard cell with three
electrodes and cooled sample holder (4 °C). A mangiercury drop electrode (HMDE) with a drop
area of 0.4 mMmwas the working electrode. An Ag/AgCl/3M KCI elemie was the reference and
glassy carbon electrode was auxiliary electrode.

2.5.1 The basic principle of the measurement

After the choosing of the acceptable method, wigckubmitted to the control module, it firstly
starts the filling of the supporting electrolyte tive electrochemical cell. In our arrangement, the
amounts of the used solutions were expressivelymnmzed. The maximal necessary volume for the
analysis does not get over 2 ml. The dosing arimitialized, rinsing of the dosage needle and lngdi
of the sample volume for the taking follow. Thee thosage arm locates the determined position with
sample and takes it up. Washing of the dosage @es@p and movement of the arm to the
electrochemical cell follow. After the dosing ofettsample into the electrochemical cell, the
electrochemical analysis is initiated. In our cas$e time from the cell washing until the sample
application is about 5 minutes, but surely therirdkcould be more cut down, it depends on the
character of the analytnd the procedure of the detection.
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Figure 6. Electrochemical analysis of cystein, homocysteid seeduced glutathione (GSH). GPES 4.9
supplied by EcoChemie was employed for data treatm&he Brdicka supporting electrolyte

containing 1 mM Co(NKE)sCl; and 1 M ammonia buffer (N¥aqg) + NHCI, pH = 9.6) was used and

changed per one analysis. Parameters of diffeteptitse voltammetry were as follows: initial

potential of —0.7 V, end potential of —1.75 V, mtdion time 0.057 s, time interval 0.2 s, step
potential 2 mV, modulation amplitude -250 mVa&E= 0 V. All experiments were carried out at
temperature 4 °C (Julabo F25, Germany). For theratkperimental details see in Fig. 5.

2.5.2 The thiol compound detection

Theoretically, it is possible to analyze everythimghat can be oxidized or reduced on the
surface of the working electrode. It is from thiatieely simple analyses of the metals ions samiples
the solutions over more peptides detection, atemach as so nowadays discussed proteins analysis.
For proteins analysis, we result from the procediirBrofessor Rudolf Brdicka who discovered that
proteins with —SH groups can create the catalg$ponses in the combination with the complexes of
the metal ions dissolved in electrolyte (bufferflanercury drop create catalytic responses [88]aAs
complex compound the trivalent complex of the colal(NH:)eCls is used, nevertheless the similar
properties in the catalytic electrochemistry, aseeéms, have also the another compounds [89]. Our
analysis of the thiol compounds is focus on the felecular mass thiol compounds and proteins. The
typical voltammograms of the biologically very inmpent low molecular mass thiol compounds is
shown in Fig. 6. The analysis was made by usingath@ve-mentioned electrochemical analyzer,
which is able to exactly dose the very small volsraésample (1 — 10 pl with the error of the sample
dosage 1 %). The thiol compounds provide at thecBadthe reaction catalytic signals, which are
proportionate to their concentration. The mentiongebgress facilitates the analysis in the
submicromolar concentrations. This sensitive amalyan be carried out in the case of all peptices a
proteins, which in their molecule contain cysteidmong this molecules belongs also metallothionein
[22,90-112], glutathione [113-119], phytochelatj©t66,113,114,120,121] and others [122,123], which
have been determined by using of stationary elels&gmical instrument without autosampler.
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2.6 Biochemical, molecular and biological signific of metallothionein

Metallothionein belongs to the family of the matalloteins, which are widespread in the
animal kingdom. Nevertheless, the similar typeshef proteins have been described in the bacteria,
plants and fungi. They are low molecular mass (&D@) on the cysteine moieties rich proteins,
which do not contain the aromatic amino acids. AR % of the mass is created by the amino acid
cysteine, which forms the characteristic propemiesietallothionein. Exactly, thanks to the sulfhyd
groups of cysteine, metallothionein is capable @orfal seven divalent or twelve monovalent metal
ions [124]. Until this time, many physiological fttions of metallothionein have been recognized
[125-130]. In the first place, it is the importam@rrier of the metal ions, as was already mentianed
the introduction. Its maximum affinity is to Glbut in the most cases metallothionein bound¥, Zzo
it is very intensively connected to the homeosta$ighese ions in organism. During the intoxication
by the other heavy metals, such a$'CBE", and HG*, metallothionein is capable to bond these ions
(under the releasing of Z) and this ions are harmless for the cell [129,132]. The subsequent
detoxification probably proceeds in the kidneys. Mas also the significant antioxidant role. In
conjunction with GSH it forms the oxidation-redacticouple, which regulates the occurrence of the
free oxygen radicals [125,133]. Together they gateethe reduction background, which contributes to
the protection nucleic acids, phospholipid membsazed protein structures of the cell against the
ionizing effects of the high-energetic radiatiordathe chemooxidative activity of the toxic reagents
[125]. It is recently more and more pointed at ¢hpability of metallothionein to regulate the gemom
expression. As a reservoir of the zinc, metallathia is able to transport the essential metal$i¢o t
transcription factors and activates them. The at transcription factors subsequently bind oiméo t
regulation DNA sequences and initialize the traipsion [126,134,135].

The regulation of metallothionein expression i®associated with the presence of the metal
ions [136]. The transcription is controlled by thelp of the regulation sequence of DNA called MRE
(metal responsive element) and subsequently mawibated after the binding of the transcription
factor onto this sequence. The best-known way @fettpression is through MTF- 1 (metal regulatory
transcription factor-1). This factor is localisad the cell in the inactivate state with MTI inhitmit
bound. After the metal ion enters into the celstlun binds just to the inhibitor there is activhte
MTF- 1 and it can after the binding to MRF initigtee transcription of metallothionein after MRE
binding. This expression way is used in the thei@ye patients intoxicated by the heavy metale wh
are given by the zinc to. MTF-1 after initiates tascade transcription of the gene for metallothion
[137].

2.6.1 The relation of metallothionein to the tumdisease

The relation of metallothionein to the tumour dse&as not been satisfactorily clarified until
now, however this protein plays the important rialéhe cancerogenesis [125,138]. Experiments with
the genetically modified mice without the gene foetallothionein demonstrated that they are more
sensible to the origin of the tumour disease causedhe heavy metal [139,140]. It has been
demonstrated too that the proliferating cells cmntaore metallothionein so the directly connection
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with the tumour disease is well evident [125]. Peliferating cells especially need zinc for thevie
expressed enzymes and for the regulation of thieimo The antioxidant activity of metallothionesn
used at the deactivation of the oxygen radicalsnét during the increased activity of the
mitochondria of the proliferating cells [141-143There are plenty of studies evaluating
metallothionein level at patients [22,98,105,144]19 he concentration of this protein (MT) is given
to the connection with the tumour localization, thenour stage, the prognostic perspective, but also
with the age of the patient, the feeding habits ktis necessary to make the intensive invesbgaitn

this area for the better understanding of the tumgell function.

2.6.2 The platinum pharmaceuticals

The effects of the best known representative of tmoup of compounds, cisplatin (cis-
diamminedichloridoplatinum complex), were discowemecidentally, when Rosenberg, van Camp and
Krigas investigated the influence of the electnigrent to the colonies of microorganisnts. (oli)
[156]. They were using the platinum electrodesmythe experiments, which generate the cytostatic
agent, whose effects are still after almost fifgass intensively used in the oncology [157-159]. It
elapsed almost 50 years since the first observatiathe cisplatin effect on the cells, but eversthi
event does not change the fact that is used upta tbe present day. Nevertheless, especiallyuseca
of the many side effects of therapy is cisplativadays subsequently suppressed by the derivatives o
the platinum complexes of the second generatioeh as carboplatin [160-162], and more latterly by
complexes of the third generation, where oxalipléiincluded [163-165]. What is based therapeutic
effect of this compound on? Thanks to the manyistudevoted to this question, we nowadays can
establish the conception about the probable efédécthese pharmaceuticals. Cisplatin must be
primarily activated (by elimination of the chlorirens), which takes the place even in the intradsil
space. This activated cisplatin is already toxictfe cell [166-168]. In the nucleus cisplatin Ideato
interact with purine bases (especially with thergo@), which after the bond creation deviate fréva t
normal structure of the nucleic acids. Thereby adscof the metabolism processes that optimally
result in cell apoptosis is initiated. Unfortungiethis therapy is not successful in the case bf al
tumours. In prevailing cases the failure of thedpg is caused by resistance formation to cispiatin
the tumour cells [169]. The mechanisms of the defence can be divided into the three groups; the
cisplatin transport outside of the cell, capturehe cytostatic agent by intracellular thiols amdhlly
the reparation of damaged DNA [168]. MT in conjumctwith the glutathione is able to bond cisplatin
by it's —SH groups and using this makes it for tedl harmless [168]. The increased level of
metallothionein in the patients with the tumour edise consequently can complicate the
chemotherapeutical treatment, because its effestais for the tumour cells rapidly reduced [185].
is unavoidable to approach individually to therdpy cytostatic agents and apply the most optimal
therapy.
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2.6.3 The automated metallothionein detection

Our automated electrochemical analyzer is very iegiple to the routine electrochemical
measurement. As it turns out, the serum MT woultbbee the next marker for the monitoring of the
cell proliferation and the electrochemical analysmuld enable the implementation of this marker to
the clinical practice. The characteristic calibvatcurve of MT obtained by using of the analyzer is
shown in Fig. 7. The calibration dependence igtiyrlinear and the relative standard deviatiorhef
detection is 4.5 %. The repeatability of calibratsmlutions measurement is very acceptable, hasv it
demonstrated in the column graph, when after tlt@gs there were not the differences in the
calibration points major than 2 % since the firstasured values. Some next evaluation data are
published in the paper of Fabrik et al. [22]. MTtebtion is very well realisable also in the real
samples after their foregoing heat denaturatiois (temoves most of the thermolabile proteins from
the sample). The characteristic analysis of thé samples demonstrates Fig. 8. For MT content the
group of patients with the different diagnosed asgsewas examined. The genetically caused disease
leading to the disorders of copper metabolism teduh the moderate growth of MT concentration in
the comparison to the control group of the heafibgple. Precancerosis (marked as the others) and th
cancer diagnosis indicate the increase of MT lavéhe serum of these patients. More details well b
published elsewhere.

Figure 7. The automated detection of metallothionein. Thectebchemical measurements were
performed with 747 VA Stand instrument connected46 VA Trace Analyzer and 695 Autosampler
(Metrohm, Switzerland). For the other experimedtgthils see in Figs. 5 and 6. In inset: the charige
MT signal (calibration points) after three dayst®wn.
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Figure 8. Samples (n = 33) for our studies were obtained fidxepartment of Clinical Biochemistry
and Patobiochemistry,"®Faculty of Medicine of Charles University in PragiCzech Republic. All
samples passed through the same procedure ofdhement. At first the blood was deep-frozen,
subsequently embedded into the thermoblock (Eppérid80, USA) and at the temperature 99 °C
incubated for 15 minutes. Then followed the insertinto the centrifuge (Eppendorf 5402, USA) and
subsequently samples were centrifuged at temperdtd€ and 15 000 g. After it supernatant which
was automatically dosed into the rinsing cell watratted. Generally, 28 samples of blood of pagient
with copper metabolism disorder and four patiemesated with cisplatin were analysed. The
measurements were carried out on the apparatu¥A&4Stand in the connection with 746 VA Trace
Analyzer (Metrohm, Switzerland) and 695 Autosampl@r the other experimental details see in Figs.
5 and 6. The concentration of metallothionein wedutted from the Cat 2 peak height.

3. CONCLUSIONS

The automated and robotized systems can be usefulsh for routine analysis and it can be
applied here the quite different approaches. Thetelanalytical methods are very sensitive, but for
their usage in the clinical chemistry, there is somportant restrictions, among which belong the
increased pretensions to the attendance and th#icesnt automation. This gap could be filling up
with the introduced apparatus. In addition, theedaination of the levels of the selected thiol
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compounds can become new markers in the field eftétmour diseases diagnostics, the nutritive
therapy, and the evaluation of antioxidant statéheforganism.
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