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Vplyv simvastatinu na priebeh ischemicko-reperfuzneho
poskodenia myokardu diabeticko-
hypercholesterolemickych potkanov

AD.ADAMEOVA', V. FABEROVA”, M. KUZELOVA'
'Katedra farmakologie a toxikologie, Farmaceuticka fakulta UK, Bratislava,
2Ustav farmakologie, VULM, a. s., Modra

Statiny maju okrem hypolipidemickych ucinkov dalsie tzv. pleiotropné ucinky, ktoré mézu priaznivo ovplyvnit
zavaznost ischemicko-reperfiizneho poskodenia myokardu (IRPM) zvierat so sucasne navodenym diabetom (DM)
a hypercholesterolémiou (HCH). Cielom nasich experimentov bolo zistit' vplyv simvastatinu na priebeh IRPM
potkanov s akutnym DM a HCH.

Ischemicko-repefiizne poSkodenie myokardu v podmienkach in vivo sme vyvolali 6 min ischémiou a ndslednou 10
min reperfuziou lavej koronarnej artérie. Patologicky model IRPM sme vyvolali na troch skupinach potkanov
rodu Wistar: kontrolné (K), diabeticko-hypercholesterolemické (DM-HCH) a simvastatinom liecené diabeticko-
hypercholesterolemické (DM-HCH + simvastatin). Sucasné navodenie DM a HCH bolo vyvolané jednorazovou i.
p- aplikdciou streptozotocinu (80 mg/kg) a tukovo-cholesterolovou diétou (20 g/den) podavanou 5 dni.
Simvastatin (10 mg/kg) bol aplikovany ako sucast tukovo-cholesterolovej stravy.

DM-HCH potkany boli citlivejsie na IRPM, co sa prejavilo zvySenym vyskytom ventrikuldrnych dysrytmi.
Ventrikularne tachykardie (VT) sa vyskytli pri 90 % a ventrikularne fibrilacie (VF) pri 100 % DM-HCH potkanov
v porovnani s vyskytom VT (80 %) a VF (50 %, p < 0,01) kontrolnych zvierat. Aplikacia simvastatinu viedla k
redukcii oboch typov dysrytmii (75 % VT, 38 % VF (p < 0,01)). Dysrytmické skore bolo pri simvastatinom
liecenych DM-HCH potkanoch znizené v porovnani s neliecenymi DM-HCH potkanmi (3,88 vs. 4,90).

Akutny DM a HCH zhorsuju priebeh IRPM a simvastatin vykazuje ochranny ucinok, ktory mozno vysvetlit
multifaktorialnym pésobenim statinov.

KPucové slova: myokard — ischemicko-reperfizne poskodenie — diabetes mellitus — hypercholesterolémia —
statiny

SUMMARY
Ad. Adameova, V. Faberova, M. Kuzelova
INFLUENCE OF SIMVASTATIN ON MYOCARDIAL ISCHAEMIA-REPERFUSION INJURY IN THE
DIABETIC-HYPERCHOLESTEROLAEMIC RATS

Beyond hypolipidemic effects, statins have the next pleiotropic effects, which may influence favorable myocardial
ischaemia-reperfusion injury (MIRI) in animals with the simultaneous occuring diabetes mellitus (DM) and
hypercholesterolaemia (HCH). Objective: The objective of our study was to investigate an influence of simvastatin on
MIRI in the animals with the acute simultaneous-occuring DM and HCH. Methods: In vivo MIRI induced by 6 min
ischaemia and following 10 min reperfusion of left coronary artery was performed in three groups of Wistar rats: control
(C)  diabetic-hypercholesterolaemic ~ (DM-HCH) and  simvastatin-treated  diabetic-hypercholesterolaemic
(simvastatintDM-HCH). DM and HCH were induced by a single i.p. injection of streptozotocin (80 mg/kg) and a fat-
cholesterol diet (20 g/day), which was administered for 5 days. Simvastatin (10 mg/kg) was applied as a component of
the fat-cholesterol diet. Results: DM-HCH rats were more susceptible to the occurence of ventricular arrhythmias.
Ventricular tachycardia (VT) occured in 90% and ventricular fibrillation (VF) in 100% DM-HCH rats as compared to
control rats /VT 80%, VF 50 % (p < 0.01), respectively/. Application of simvastatin caused a reduction of the incidence
of both ventricular arrythmias /75% VT, 38% VF (p < 0.01), respectively/. Arrthythmia score was lower in simvastatin-
treated DM-HCH rats when compa-red to untreated DM-HCH rats (3,88 vs. 4,90). Conclusion: The acute DM and HCH
worsen the outcome of MIRI and simvastatin exhibits the benefitial effects, which may be interpreted by varied
mechanisms of activity of statins.

Key words: myocardium — ischaemia-reperfusion injury — diabetes mellitus — hypercholesterolaemia — statins



24-hodinové monitorovanie krvného tlaku a jeho vyznam
v terapii ambulantne lieCenych pacientov s esencialnou
hypertenziou

M. BITTNEROVA', J. KYSELOVIC!, J. SIROTIAKOVA?, §. PAULOV?

! Katedra farmakoldgie a toxikologie, Farmaceutické fakulta UK, Bratislava
% Interna klinika II. Fakultnd nemocnica, Nitra
* Nestatna kardiologicka ambulancia, Nitra

24-hodinové ambulantné monitorovanie krvného tlaku (24-hour ambulatory blood pressure monitoring, ABPM)
si nachadza Siroké uplatnenie v klinickej praxi aj na Slovensku. Cielené Studie, sledujuice jeho pouZitie a prinos k
dalSiemu manazmentu hypertenzie vSak u nas chybaju. Cielom nasej prace bolo zhodnotit’ vyuzitie ABPM v
ambulantnej starostlivosti pacientov s esencialnou hypertenziou (EH).

Retrospektivne sme analyzovali zdravotné zaznamy a ABPM pacientov s EH v starostlivosti Internej kliniky Il. FN
Nitra (42 pacientov) a nestdtnej kardiologickej ambulancie v Nitre (30 pacientov). Hodnotili sme hodnoty
krvného tlaku (TK) namerané v ambulancii lekdra a metodou ABPM, percentudlne zastupenie dipperov a
nondipperov (pacientov so zachovanym, resp. chybajicim adekvdatnym nocnym poklesom TK), indikdcie pre
ABPM a zmeny v terapii po vySetreni.

Do suboru bolo zaradenych celkovo 72 pacientov. Priemerné hodnoty TK z ABPM v oboch skupinach pacientov
boli nizsie ako hodnoty TK namerané v ambulancii lekdra. Najcastejsimi indikdciami na pouzitie ABPM boli
kontrola ucinnosti terapie a nedostatocne kontrolovany TK v ambulancii. Na zaklade ABPM sa v sledovanych
skupinach pacientov identifikovalo spolu 57 % pacientov-nondipperov a liecba sa pocas roka modifikovala
celkovo u 39 % pacientov.

Ziskané vysledky ukdzali, Ze ABPM prispieva k zvySeniu diagnostickej a terapeutickej kvality klinického
rozhodovania lekdara a méze byt uzitocnym ndstrojom na dosiahnutie dobrej kontroly TK u vicsSieho percenta
pacientov s esencidlnou hypertenziou.

KUPucové slovd: hypertenzia — 24-hodinové monitorovanie krvného tlaku — manazZment hypertenzie — dipperi —
nondipperi — modifikacia liecby

SUMMARY
M. Bittnerov4, J. Kyselovi¢, J. Sirotiakova, S. Paulov
24-HOURS BLOOD PRESSURE MONITORING AND ITS SIGNIFICANCE IN THERAPY OF OUT-
PATIENTS WITH ESSENTIAL HYPERTENSION

Aim: 24-hours ambulatory blood pressure monito-ring (ABPM) finds wide-spread utilization in clinical
practice in Slovakia, but purposefully studies investigating its use and a contribution to further hypertension
management are missing. The aim of this study was to evaluate the use of ABPM in out-patients with essential
hypertension (EH).

Methods: We retrospectively analyzed medical records and the records of ABPM of EH patients undergoing
an out-patient treatment at the Clinic of Internal Medicine of the II"® Faculty Hospital in Nitra (42 patients) and
at the private cardiologic ambulance in Nitra (30 patients). We evaluated: blood pressure values (TK) measured
both at the out-patient physician surgery and by ABPM method, the percentage of dippers and non-dippers
(patients with preserved or missing adequate night TK fall), the indications for ABPM and the changes in
therapy after examination.

Results: 72 patients were included into examination group. The average TK values from ABPM in both
groups were lower as TK values measured in out-patient department. The leading indications for ABPM use
were the control of therapy effectiveness and inadequately controlled TK in out-patient physician surgery. 57%
patients non-dippers were identified in investigated groups of patients on the basis of ABPM. The therapy was
modified at 39% patients within a year.

Conclusion: The obtained results have shown that ABPM contributes to the improvement of diagnostic and
therapeutic quality of clinical decision making of physician and it can be profitable mean to achieve good TK
control with major part of patients with essential hypertension.

Key words: hypertension — 24-hours blood pressure monitoring — hypertension management — dippers — non-
dippers — modification of therapy



Mozné ulohy integrinov pri remodelacii ciev
J.PLANDOROVA, P. KRENEK, J. KYSELOVIC
Katedra farmakologie a toxikologie, Farmaceuticka fakulta UK, Bratislava

Integriny ako signal prenasajuce molekuly participuju na mnohych bunkovych funkciach. Tvoria prepojenie
extracelularnej matrix s bunkovou membranou, intracelularnymi signalnymi komponentmi a cytoskeletom,
reaguju na mechanické i humordlne stimuly. Moduluju cievny tonus, vaskularnu permeabilitu a zucastnuju sa na
zmendch Struktury ciev ako adaptacie na zmenené hemodynamické alebo humoralne podmienky. Aktivaciou
integrinov sa moéze mechanicky stimulus vo forme Smykového napdtia alebo zmeny perfiizneho tlaku zmenit' na
vautrobunkovy signdl, ktory moze ovplyvnit funkcné i fenotypické vlastnosti bunky a menit Strukturu a zloZenie
extraceluldrnej matrvix. Vyskum presnych funkcii jednotlivych integrinov a mozné farmakologické ovplyvnenie
signalnych kaskad s ucastou integrinov v cievach su predmetom intenzivneho vyskumu.

KUPucové slova: integrin — hladkosvalova bunka — extracelularna matrix

SUMMARY
J. Plandorova, P. Ktenek, J. Kyselovi¢
POSSIBLE FUNCTION OF INTEGRINES IN BLOOD VESSEL REMODELLING

Integrines as signal transferring molecules parti-ci-pate on many cell functions. They interconnect extra-
cellular matrix with cellular membrane, inter-cellular signal components and cytoskeleton and they respond to
mechanical and humoral stimuli. They modulate vessel tone, vascular permeability and they participate on vessel
structure changes as the adaptation on changed hemodynamic or humoral conditions. Mechanical stimulus in the
form of shear stress or in the change of perfusion pressure can be changed into intra-cellular signal by the
activation of integrines thus influencing functional and phenotype cell properties and changing structure and
composition of extra-cellular matrix. The research of exact functions of individual integrines and possible
pharmacological influencing of signal cascades with participation of integrines in blood vessels are intensively
investigated.

Key words: integrine — smooth muscle cell — extra-cellular matrix



2- a 4-fluorfenylpiperazinové derivaty kyseliny
alkoxyfenylkarbamovej a ich potencidlne
antidysrytmické ucinky

E. RACANSKA, I. TUMOVA, T. FOLTANOVA
Katedra farmakologie a toxikologie, Farmaceuticka fakulta UK, Bratislava

V snahe definovat zakladné vztahy chemickej Struktiry a farmakologického uicinku boli pripravené viaceré série
modifikovanych aryloxyaminopropanolov. Zabudovanie karbamoylskupiny do spojovacieho retazca je jednym zo
zdsahov do zakladného skeletu tychto zlucenin. Cielom prdce bolo zistit' v ésmich latkach z novo pripravenej
série derivatov kyseliny 2-, 3-, 4-alkoxyfenylkarbamovej s 2- a 4-fluorfenylpiperazinovou substiticiou ich
potencialne antidysrytmické ucinky. Na modeli ouabainom indukovanych poriuch srdcového rytmu bola pri
vicsine hodnotenych ldtok aplikovanych preventivne v koncentraciach 10° mol.kg” potvrdend schopnost chrénit
srdce pred vznikom prvych extrasystol, fibrilacii a zastavy srdcovej cinnosti, pricom Statisticky vyznamné hodnoty
boli zistené v 4-flucrpiperazino-vych derivatoch s 3-, resp. 4-alkoxysubstiticiou na aromatickom jadre, ktoré
prevySovali ucinok pouzitého Standardu propafenénu. Uz predchadzajiice zistenia poukdzali na p-adrenolytické a
vazodilatacné ucinky tychto Struktur, o je podnetom na dalsie detailnejsie farmakodynamické i farmakokinetické
Studie.

Krucové slova: substituované 2-, 4-fluorfenylpiperaziny — fenylkarbamaty — antidysrytmicka aktivita —
propafenon

SUMMARY
E. Racanska, I. Tumova, T. Foltanova
2-, AND 4-FLUOROPHENYLPIPERAZINE DERIVATIVES
OF ALKOXYPHENYLCARBAMIC ACID AND THEIR POTENTIAL ANTIDYSRHYTMIC EFFECT

To define basic chemical structure — pharmacological activity relationship several series of modified of
aryloxyaminopropanols were prepared. One of the modifications of basic skeleton of these compounds is to
build in the carbamoyl group into linking chain. The aim of the work was to find potential antidysrhytmic effect
of eight compounds from newly prepared derivatives of 2-, 3-, and 4-alkoxyphenylcarbamic acid with 2- and 4-
fluorophenylpiperazine substitution. The ability to protect heart against first extrasystoles, fibrillations and heart
failure was proved in the majority of evaluated compounds that were preventive applied in concentration 10-6
mol.kg-1 in the model of heart thythm disorders induced by ouabain. Statistical significant values were
particularly found at 4-fluoropiperazine derivatives with 3- and 4-alkoxy substitution on the aromatic ring that
exceeded the effect of propaphenone used as standard. The previous findings already pointed at B-adrenolytic
and vasodilating effect of these structures and it is suggestion for further pharmacodynamic and pharmacological
studies in more details.

Key words: substituted 2-, 4-fluorophenylpiperazines — phenylcarbamates — antidysrhytmic activity —
propaphenone



Modifikovany lipid A ovplyvnuje ischemicko-reperfuzne
poSkodenie myokardu potkanov v podmienkach in vitro

da 11 vivo

M. KUZELOVA', M. MLADONICKA', L. SPERGLOVA', M. STANKOVIC', M. JUSKO', M.
DUBNICKOVA?,

M. BUKOVSKY?, AD. ADAMEOVA', T. STANKOVICOVA', J. SEGINKO'

'Katedra farmakologie a toxikologie, Farmaceuticka fakulta UK, Bratislava,

*Katedra bunkovej a molekularnej biologie liegiv, Farmaceutické fakulta UK, Bratislava

Bakteriové lipopolysacharidy (LPS) — endotoxiny vykazuju protektivne G¢inky na modeli
ischemicko-reperfiizneho poskodenia myokardu. Znizenie ich toxicity mozno dosiahnut’
modifikéciou lipidovej Casti LPS. V praci sme Studovali u¢inok modifikovaného difosforyllipidu
A (modLA) ziskaného z purifikovaného LPS z kmena Escherichia coli s vypestovanou
arteficialnou rezistenciou na (1-metyldodecyl)dimetylaminoxid (ATDNO) na modeli ischemicko-
reperfuzneho poskodenia myokardu potkanov v pokusoch in vitro a in vivo. Zistili sme, ze 24 h
premedikécia potkanov modLA (500 pg/kg, 1. v) zvysila koronédrny prietok izolovanym srdcom
(p <0,01), ktory pretrvaval aj pocas reperfuzie (p < 0,05). Premedikacia modLA zlepsila
kontraktilné vlastnosti srdca (p < 0,05), skratila trvanie (p < 0,05) a znizila vyskyt komorovych
fibrilacii bez spontannej terminécie pocas pokusu a dysrytmické skore (p < 0,05) v pokusoch in
vitro. V pokusoch in vivo sa signifikantne zniZilo trvanie komorovych tachykardii a fibrilacii

(p <0,01) a zistila sa tendencia k poklesu nielen dysrytmického skore, ale aj exitu zvierat. Z
nasich vysledkov mozn predpokladat’ Ze modL A p6sobi ochranne na priebeh ischemicko-

reperfuzneho poskodenia myokardu potkanov.
Kricéové slova: ischémia — reperfiizia — myokard — modifikovany lipid A

SUMMARY
M. Kuzelova, M. Mladonicka, L. éperglové, M. Stankovi¢, M. Jusko, M. Dubnickova, M. Bukovsky, Ad.
Adameova, T. Stankovicova, J. Seginko
MODIFIED LIPID A INFLUENCES ISCHEMIC — REPERFUSION INJURY OF THE RAT HEART AT
BOTH IN VITRO AND IN VIVO CONDITIONS

Bacterial lipopolysaccharides (LPS) displayed protective effects against ischemic-reperfusion injury of
myocardium. But the clinical use of LPS is limited with high toxicity. This unwanted property of LPS could be
decreased by modification of lipid part of LPS.

In the present the effect of modified diphosphoryl lipid A (mod LA) against ischemic-reperfusion injury of rat
heart at both in vitro (isolated heart perfused according to Langendorff) and in vivo (left coronary artery ligation
in situ) conditions was tested. mod LA was prepared from purified LPS of E. coli with arteficial resistance on (1-
methyldodecyl)dimethylamine oxide.

It was found that premedication of rats with mod LA (500 pg/kg, i. v.) 24h before experiments increased
coronary perfusion (p < 0.01) of isolated hearts. This increase persisted also during reperfusion. Premedication
with mod LA improved contractile properties (p < 0.05) of myocardium, shortened duration (p < 0.05) and
decreased incidence of non-sustained ventricular fibrillations as well as dysrhytmic score (p < 0.05) in vitro
experiments. The significant shortening of duration of both ventricular tachycardia and fibrillation (p < 0.01)
together with decreased tendency of dysrhytmic score was observed in vivo model. Moreover, the number of
died animals was lower.

It could be suggested that modified diphosphoryl lipid A protects the myocardium against ischemic-
reperfusion injury in vitro experiments as well as in vivo conditions.

Key words: ischaemia — reperfusion — myocardium — modified lipid A



Inhibitory fosfodiesteraz: lieCiva s rozSirujicim sa

terapeutickym vyuZitim
E. ONDRIASOVA
Katedra farmakologie a toxikologie, Farmaceuticka fakulta UK, Bratislava

V praci je uvedeny prehlad farmakoterapeutického vyuzitia Specifickych a nespecifickych inhibitorov
fosfodiesteraz (PDE). Z nespecifickych inhibitorov sa uz niekolko desatro¢i pouziva teofylin, pentoxifylin,
dipyridamol a papaverin. Identifikacia izoenzymov PDE v réznych tkanivach umoznuje cieleny vyvoj Specifickych
inhibitorov PDE. Vyvoj je zamerany najmd na inhibitory PDE4 (rolipram, cilomilast, roflumilast), ktoré sa
ukazujii ako potencidlne lieciva v terapii réznych zdpalovych ochoreni. Hladajii sa aj bezpecnejsie inhibitory
PDE3 na terapiu zlyhdvajuceho srdca. Najvicsie vyuzitie nasli inhibitory PDES (sildenafil, vardenafil, tadalafil)
v terapii erektilnej dysfunkcie.

KUlucové slovd: inhibitory fosfodiesterazy — cAMP (cyklicky adenozin monofosfat) — cGMP (cyklicky guanozin
monofosfat) — relaxdcia hladkych svalov — protizapalovy ucinok

SUMMARY
E. Ondriasova
PHOSPHODIESTERASE INHIBITORS: DRUGS WITH AN EXPANDING RANGE OF THERAPEUTIC
USES

In the article the pharmacotherapeutical use of specific and nonspecific phosphodiesterase (PDE) inhibitors is
reviewed. Nonspecific PDE inhibitors such as theophylline, pentoxiphylline, dipyridamole and papaverine are in
use for several decades. Identification of PDE isoensymes in various tissues makes possible the development of
specific PDE inhibitors. The development is focused mainly on PDE4 inhibitors (rolipram, cilomilast,
roflumilast), which are potentially useful in the therapy of inflammatory diseases. There is a search of safer
PDES3 inhibitors for the therapy of congestive heart failure. In practice the most frequently used are PDES5
inhibitors (sildenafil, tadalafil, vardena-fil) for the therapy of erectile dysfunction.

Key words: phosphodiesterase inhibitors — cAMP (cyclic adenosine monophosphate) — cGMP (cyclic
guanosine monophosphate) — smooth muscle relaxa-tion — anti-inflammatory effect
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C-reaktivny protein a ateroskleroza
B. BOBOVNICKY', J. SIROTIAKOVA?, M. BITTNEROVA', . KYSELOVIC!, E. RACANSKA'
'Katedra farmakologie a toxikologie, Farmaceuticka fakulta Univerzity Komenského, Bratislava
’Interna klinika II, Fakultni nemocnica s poliklinikou, Nitra

Prehladna praca predstavuje strucny uvod do problematiky vztahov medzi rozsirenym cievnym ochorenim —
aterosklerézou a zdapalovou reakciou organizmu. Ako najcastejsi marker zdpalovej odpovede sa vyuziva C-reaktivny
protein. Je to jeden z tzv. proteinov akutnej fazy, ktoré sa vylucuju peceniou ako odozva na rozlicné podnety,
vyvolavajiice zapal. Clanok opisuje viaceré patofyziologické mechanizmy, ktoré sa zicastiujii na vzniku a priebehu
zapalu. Na zaklade hodnotenia uz publikovanych udajov sa zapal povazuje za integralnu sucast rozvoja aterosklerozy.
Hladaju sa spolocné prvky réznych teorii vzniku aterosklerozy. Vysledky, ktoré sa potvrdili vo viacerych klinickych
Studidach opisuju predikcnu hodnotu C-reaktivneho proteinu u rozdielnych skupin pacientov. Tradicné pristupy k
liecbe aterosklerozy statinmi siu doplnené poznatkami o vplyve statinov na pokles hodnét C-reaktivneho proteinu,
nezavisle od ich pésobenia na hladinu LDL cholesterolu. Konsenzudlne odporicania europskych i americkych autorit
pre klinicku prax zatial neuvadzaji vysetrenie C-reaktivneho proteinu ako obligatornu sucast vySetrovacich postupov.
Potreba vnimania zapalu ako nového rizikového faktora aterosklerozy si bude vyzZadovat dalsie dopliujiice
informdcie.

KPucové slova: ateroskleroza — zapal — C-reaktivny protein — cholesterol — statiny

SUMMARY
B. Bobovnicky, J. Sirotiakova, M. Bittnerova, J. Kyselovi¢, E. Raanska
C-REACTIVE PROTEIN AND ATHEROSCLEROSIS

The review article presents brief introduction into the problems of relation between widespread vascular
disease — atherosclerosis and inflammation reaction of organism. C-reactive protein is most often used as a
marker of inflammatory response. It is one of the so-called acute phase proteins that are excreted by liver as
response to various stimuli causing inflammation. The paper describes several pathophysiological mechanisms
participating on the onset and the course of inflammation. Based on the evaluation of already published data the
inflammation is recognized as integral part of atherosclerosis development. Common elements of various
theories of the onset of atherosclerosis have been searched. The results proved by several clinical studies
describe predication value of C-reactive protein in different groups of patients. Conservative approaches to the
treatment of atherosclerosis by statins are completed with the knowledge on the influence of statins on the
decrease of values of C-reactive protein, independently on their action on LDL cholesterol level. Consensual
recommendations of both European and American authorities for clinical practice do not stipulate the check-up
of C-reactive protein as obligatory part of examination procedures so far. The necessity to consider inflammation
as new risk factor of atherosclerosis will require additional supplementary information.
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Utinky kratkodobého podavania heparinu na vnitorné

prostredie potkanov a osteopordza

P. HOLUB, M. HRUBA, A. BECKEROVA
Katedra farmakologie a toxikologie, Farmaceuticka fakulta UK, Bratislava

V poslednych rokoch rad klinickych studii ukdazal, Ze dlhodoba terapia heparinom, napr. pri profylaxii hlbokych Zilnych
tromboz v gravidite, je spojend s vyvojom osteoporozy (OP) — (1 — 4), pricom samotna gravidita spoésobuje len velmi
mierny ubytok kostnej hmoty (5). Dnes je OP vSeobecne akceptovand ako jeden z hlavnych neziaducich ucinkov
dlhodobej terapie heparinom, ale riziko nie je vysoké (6). Dahlman (1) zistil pri dlhodobom profylaktickom podavani
heparinu u 184 gravidnych Zien 2,2% vyskyt osteoporotickych fraktir. Osteopenicky vcinok heparinu bol potvrdeny i
ndlezmi mnohych zvieracich Studit aj v pokusoch in vitro, jeho patomechanizmus vSak zatial nie je objasneny (7 — 10).
Za pricinu osteopénie sa povazuje predovsetkym zvySenie osteoklastickej resorpcie kosti a zniZenie jej novotvorby, ale
predpoklada sa aj ovplyvnenie sekrécie parathormonu, zasah do metabolizmu vitaminu D, ovplyvnenie metabolizmu
kalcia (minerdlov) a dalSie mechanizmy.

KPucové slovd: heparin — osteoporoza — plazmatické chloridy — ionizované kalcium — acidobdzicka rovnoviha —
hematokryt.

SUMMARY
P. Holub, M. Hruba, A. Beckerova
EFFECTS OF SHORT-TERM ADMINISTRATION OF HEPARIN ON INTERNAL MILIEU OF RATS AND
OSTEOPOROSIS

Many clinical studies prove that long-term anticoagulation therapy by heparin can cause osteoporosis.
Osteopenic effect of heparin was also proved by the results of in vitro and in vivo studies on animals, but its
pathomechanism is not cleared up so far. Our previous experiments with rabbits showed that higher heparin
doses significantly influenced electrolyte plasma composition even after short-term administration. In this study
we evaluated heparin effect on acid-base balance and electrolyte balance in Wistar rats. Heparin was
administered in doses 500 IU/kg and 2 000 IU/kg either by single application or during 5 days to four
experimental groups. Control group was given isotonic solution of NaCl. In the samples of arterial blood
following parameters were determined by means of Stat Profile 4 analyser: pH, pCO, HCO;, BE, pO,,
hematocrit (Het), haemoglobin (Hb), plasmatic concentrations of Na', K*, CI', ionized Ca®*, nCa®" resp. and AG
(anion gap). Single dose of heparin 500 IU/kg induced only slight AG drop compared with control: from 14,7 to
12,1 mmol/I (p < 0,05). Heparin on Sth day slightly influenced acid-base level — arterial pH increased from 7,331
to 7,391 (p <0,01) and pCO, decreased from 5,91 to 4,81 kPa (p < 0,01). As for electrolytes, CI level increased
from 92,6 to 96,7 mmol/I (p < 0,05) and ionized Ca®" decreased from 1,24 to 1,13 mmol/I (p<0,01). HET and Hb
were not changed. Single dose of heparin 2000 1U/kg induced the increase in arterial pH to 7,404 (p < 0,01) and
pCO, decreased to 4,50 kPa (p < 0,01). The level of electrolytes increased in case of CI" to 97,8 mmol/l (p <
0,01) and in nCa*" from 1,17 to 1,26 mmol/l (p < 0,05). After 5 days heparin 2000 IU/kg administration there
persisted increased pH 7,389 (p < 0,05) and decreased pCO, 4,65 kPa (p < 0,01). The value of Het and Hb was
significantly decreased (p < 0,05) and chloraemia 97,2 mmol/l was significantly increased (p < 0,05). The results
have shown that higher dose of heparin even after short-term administration induced acid-base level changes as
well as the changes in plasmatic level of chlorides and ionized calcium. This may play a role in the development
of osteoporosis within long-term administration.

Key words: osteoporosis — heparin — plasmatic chlorides — ionized calcium — acid-base balance — hematocrit —
rats



Syntéza, vlastnosti, hepato- a neurotoxickeé ucinky
vybratych piperidinopropylesterov alkylsubstituovane;j
kyseliny fenylkarbamove;j

J. CIZMARIK', A. KOVAC?
'Katedra farmaceutickej chémie, Farmaceuticka fakulta UK, Bratislava
*Neuroimunologicky ustav SAV, Bratislava

V ramci systematického Studia bazickych esterov substituovanej kyseliny fenylkarbamovej, bolo
pripravenych 8 latok zo skupiny  piperidinopropylesterov — alkylsubstituovanej  kyseliny
fenylkarbamovej. Ich Struktira bola potvrdend vysledkami z UV, IC, 'H a "*C-NMR spektroskopie.
Boli stanovené ich zakladné fyzikalno-chemické vlastnosti a preStudovand ich hepatotoxicita a
neurotoxicita. In-vitro toxikologické testy ukdazali, Ze vdcsina pripravenych latok vykazuje vyssi
toxicky ucinok ako porovnavacie Standardy (paracetamol, etanol a kyselina L-glutamova).

KUPucové slova: derivaty kyseliny fenylkarbamovej — hepatotoxicita — neurotoxicita

SUMMARY
J. Cizmarik, A. Kovag
SYNTHESIS, PROPERTIES, HEPATO- AND NEUROTOXIC EFFECT OF SELECTED
PIPERIDINOPROPYL ESTERS ALKYL SUBSTITUTED PHENYLCARBAMIC ACID

During systematically study of basic esters of substituted phenylcarbamic acid, 8 compounds from the group
of piperidinopropyl esters of alkyl substituted phenylcarbamic acid derivates was prepared. The structure was
identified with UV, IR, 'H and C-NMR spectroscopy. The basic physico-chemical properties were determined
and hepato and neurotoxicity was studied. In vitro toxicological tests showed that majority of the compounds is
more toxic then standards (paracetamol, ethanol and L-glutamic acid).
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