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Uvodnik

Prutokova cytometrie a jeji vyuziti

Eckschlager T, Priucha M.
Univerzita Karlova v Praze, 2. |ékarska fakulta, Klinika détské onkologie FN Motol, Praha
Nemocnice Na Homolce Praha, Oddéleni klinické biochemie, hematologie a imunologie

Sougasti tohoto &isla Casopisu IékaFil eskych jsou zprava
a souhrny z konference ,,Analyticka cytometrie V¥, ktera se ve
dnech 5.-8. zafi 2009 konala v Olomouci v Uméleckém cent-
ru Univerzity Palackého a byla zamérena na problematiku
metod optického vySetfovani bunék, zvlasté pak pritokovée
cytometrie.

Pritokova cytometrie je laboratorni metoda umoznujici
méfeni fyzikalnich a chemickych vlastnosti buriky pfi priicho-
du laserovym paprskem. V soucasné dobé je to standardni
metoda k analyze bunék (Castic) v suspenzi. Tato metoda
nalezla nejvétsi uplatnéni v mediciné a v biologii. Vyznamna
¢ast klinickych aplikaci je zalozena na tzv. imunofenotypizaci,
prikazu antigend — (CD znakd — cluster of differentiation),
které charakterizuji jednotlivé bunééné subpopulace. Princi-
pem je reakce antigen-protilatka a vizualizace protilatky zna-
¢enim pomoci barviva — fluoroforem. Z dalSich klinicky
vyznamnych aplikaci je to méfeni obsahu DNA v burikach
(cytometricka DNA analyza umoziujici hodnoceni ploidie
a kinetiky bunééného cyklu), stanoveni koncentrace a aktivity
nékterych enzym0 v bunkach, hodnoceni vnitfniho prostfedi
bunék (pH, hladiny intracelularniho kalcia), posuzovani prani-
ku nékterych léki do bunék (adriamycin, ellipticin), prikaz
fetomaternalni transfuze, kontrola transfuznich pFipravkud
(kontaminace leukocyty) a méfeni retikulocytll. V oblasti aler-
gologie metoda umozhuje vySetfovani precitlivélosti na anti-
biotika, potraviny a hmyzi jedy. K dal$im aplikacim patfi pra-
kaz HLA-B27 antigenu u revmatickych chorob, vySetfeni LDL
receptorll na monocytech u familiarni hypercholesterolémie,
stanoveni autoprotilatek proti trombocytlim a proti HLA anti-
genlm v transplantaéni mediciné. V souéasnosti jsou jiz
dostupné metody multiplexové analyzy umoznujici sou¢asné
méreni mnoha sérovych protein(. Vyhodou takového pfistu-
pu je uspora biologického materialu, uspora ¢asova i finan¢-
ni. VySetfeni pritokovym cytometrem je rutinni soucasti sle-
dovani pacientd s AIDS, kdy pocet CD4+ lymfocytl je
zékladnim parametrem pro sledovani aktivity onemocnéni.
Pritokové cytometrie se vyuziva pro stanoveni diagnézy leu-

kémii, lymfom(l a nékterych dalSich zhoubnych nadord.
Nasledna terapie téchto onemocnéni vychazi z presného
imunologického zarazeni leukémie nebo lymfomu, které
umoznuje nejvhodnéjsi 1éCebny postup. Metody se vyuziva
ke sledovani Uginkl imunosupresivni 1é¢by po transplanta-
cich solidnich organl nebo u imunoterapie nadord.

Velice rozsahlé je spekirum metodik vyuzitelnych v biome-
dicinském vyzkumu. Tam je cytometrie kromé vySe uvede-
nych metod ¢asto vyuzivana pro detekci riznych typd bunéc-
né smrti a viability bunék, méfeni membranovych potenciald,
hodnoceni bunéénych lipidl, stanoveni reaktivnich kysliko-
vych radikalt apod. Priitokova cytometrie slouzi k hodnoceni
funkce lymfocytl (test blastické transformace, produkce cyto-
kind po stimulaci), granulocytt a monocytu (fagocytarni akti-
vita, produkce kyslikovych radikald aj.) i NK bunék (cytotoxi-
cita).

Metoda nachazi uplatnéni i v jinych oborech, nez je medi-
cina, napfiklad v biologickém vyzkumu pldnich mikroorga-
nismd, morského planktonu &i rostlin. Pomaha zde geneti-
kiim, fyziologlim, S$lechtitelim nebo evolu¢nim biologim.
Jednim z prikopnik( téchto technik v rostlinné biologii je
predseda Ceské spole¢nosti pro analytickou cytologii a pfed-
seda organizacniho vyboru konference doc. ing. Jaroslav
Dolezel, DrSc. z Ustavu experimentalni botaniky Akademie
véd Ceské republiky. Ve svém vyzkumu vyuZiva cytometrii
k analyze a sortovani rostlinnych chromosomd.

K dal$im metodam analytické cytologie patfi Cipy pro ana-
lyzu RNA (expresni Cipy) nebo DNA (CGH mikroarray), digi-
talni a konfokalni mikroskopie a pfibuzné moderni technolo-
gie. Tyto, v soucasnosti velmi intenzivné rozvijené metody
maji své uplatnéni dosud pfevazné ve vyzkumu. Lze vSak
predpokladat, ze v dohledné dobé naleznou své misto i v kli-
nické diagnostice.

Souhrny uvedené v tomto &isle Casopisu lékaiti eskych
vam umozni seznamit se s moznostmi téchto metodik a s dal-
§im smérovanim klinickych a vyzkumnych aplikaci.

Adresy pro korespondenci:

prof. MUDr. Tomas Eckschlager, CSc.

Klinika détské hematologie a onkologie 2. LF UK a FNM
V Uvalu 84, 150 06 Praha 5

e-mail: tomas.eckschlager @lfmotol.cuni.cz

MUDr. Miroslav Priicha, Ph.D.

Oddéleni klinické biochemie, hematologie a imunologie Nemocnice Na Homolce
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Pfehledovy ¢lanek

Déti v ohrozeni metabolickym syndromem

Bartunkova S.
Univerzita Karlova v Praze, FTVS, Katedra fyziologie a biochemie

SOUHRN

Celosvétovy narlist obezity v détském véku alarmoval v poslednich nékolika letech predni védecké tymy. Rozhodly se hledat pficiny
jiz v prenatalnim obdobi, stanovit diagnosticka kritéria pro détsky a adolescentni vék a nalézt zplsoby jak monitorovat rizika
a predchazet manifestaci metabolickému syndromu. Prispévek je literarni reSersi z prestiznich lékarskych ¢asopist. Zaméruje se
nejen na problém samotné obezity, ale také na rizikové komplikace, ¢asny vyvoj aterosklerézy, zvySeny krevni tlak, inzulinovou
rezistenci, jaterni steatézu a spankové poruchy dychani.

Klicova slova: rizika obezity u déti, metabolicky syndrom, prevence a terapie.

SUMMARY

Bartirikova S. Children in the risk of metabolic syndrome

The global increase of children obesity has recently alerted top research teams. They have focused on finding causes present already
in the prenatal period, on establishing diagnostic criteria for both childhood and adolescent ages, and on seeking for methods of
monitoring risk and preventing metabolic syndrome manifestations. This paper is a literature review from prestigious medical journals
that monitor the development of risks from the ontogenetic point of view. The paper deals not only with the issue of obesity itself,
but also all risk complications like early atherosclerosis, higher blood pressure, insulin resistance, fatty liver, or sleep respiratory
disorders.

Key words: risk of obesity of children, metabolic syndrome, prevention and therapy of obesity. Ba.

Cas Lék ces 2009; 148: 584-590

UvoD

Obezita se stala vefejnym zdravotnim problémem. Podle
udaju IOTF (International Obesity Task Force) trpi v soucas-
né dobé ve svété 1,1 miliardy dospélych nadvahou a 313 mili-
onu jedincll obezitou. Prevalence obezity se za posledni dvé
desetileti zdvojnédsobila az ztrojnasobila, zvysil se i vyskyt
jejich komplikaci, mezi jinymi i tzv. metabolického syndromu
(MS). Zatimco metabolicky syndrom dospélych je jiz desitky
let pod rliznymi nazvy ostfe sledovan, détské obezité a meta-
bolickému syndromu déti a adolescentl je s ohledem na jeji
narist vénovana mimoradna pozornost az v poslednich
letech. Uvadi se, Ze v rozvinutych zemich doSlo ke zvySeni
détské nadvahy a obezity z 12 % nad 30 % a v rozvojovych
zemich ze 2 % na 12 % (1). Problém se tyka prekvapivé
i nékterych stfedomorskych regiond. Napfiklad v nékterych
Castech lItalie dosahuje prevalence nadvahy az 36 % (2).
Narlst prevalence obezity u déti a dospivajicich se zvySuje
paralelné s jejimi komplikacemi. ZvySenou pozornost je tfeba
vénovat jak détem, u nichz byla zjisténa rodinna zatéz,
hypertenze nebo inzulinova rezistence, tak i tém, jejichz body
mass index (BMI) presahl 85. percentil, nebo u nichz doslo
k rychlému vzestupu hmotnosti (3).

Celosveétovou epidemii obezity povazuje Bornstein et al. za

komunikacni, spole€ensky nakaZzlivy projev globalizace,
odvijejici se od generalizovanych trend( v Zivotnim stylu,
stravovani a kulturni adaptaci (4). Infekéni agens mohou
vyvolat obezitu centralnimi mechanismy, modulovat adipocy-
tarni funkci nebo alespori pfispivat k chronicky zanétlivému
prostfedi metabolického syndromu. Porozuméni obezité jako
globalni komunikaéni poruse by podle autora pomohlo nalézt
vhodnéjsi zplsoby prevence a Ié¢by.

DETSKA OBEZITA

Situace v Ceské republice

V nasi republice byla zjisténa obezita u 6,6 % chlapcl
a 5,6 % divek (5). To znamena, ze u nas jesté neni situace
s obezitou tak zavazna jako v nékterych jinych svétovych
regionech, nicméné rychle se ménici zivotni styl mdze vést
k urychleni jejiho narastu. Proto byla v roce 2004 ustanovena
Narodni rada pro obezitu. Jejim ukolem bylo pfipravit Narod-
ni akéni plan proti obezité, fidici se jak smérnicemi Evropské
unie, tak i zkuSenostmi zemi, kterym se jiz podafilo provést
nékteré zakonné upravy. Predpoklada tésnou spolupraci
s rezorty Skolstvi, zdravotnictvi a Potravinafskou komorou.

Adresa pro korespondenci:

doc. MUDr. Stasa Barttrikovéa, CSc.
Katedra fyziologie a biochemie UK FTVS
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Tab. 1. Hodnoceni BM | u riiznych stupnt détské obezity v Ceské republice (7)

Chlapci Divky
vék obezita: mirna stredni tézka mirna stredni tézka
6,0-6,9 19,6-24,8 24,9-28,8 > 28,8 19,7-24,8 24,9-28,6 > 28,6
7,0-7,9 20,2-25,0 25,1-29,2 > 29,2 20,6-24,6 24,7-28,8 > 28,8
8,0-8,9 21,1-25,3 25,4-30,4 > 30,4 21,5-24,4 24,5-28,8 > 28,8
9,0-9,9 22,2-25,7 25,8-30,5 > 30,5 22,4-25,2 25,3-29,4 >29,4
10,0-10,9 23,3-26,2 26,3-30,9 > 30,9 23,1-25,7 25,8-30,0 > 30,0
11,0-11,9 24,3-27,0 27,1-32,0 > 32,0 24,2-26,3 26,4-31,4 >31,4
12,0-12,9 24,8-27,8 27,9-33,3 > 33,3 25,3-27,6 27,7-32,8 > 32,8
13,0-13,9 25,1-28,6 28,7-33,5 > 33,5 25,6-28,9 29,0-34,6 > 34,6
14,0-14,9 25,5-29,3 29,4-34,7 > 34,7 25,5-29,5 29,6-35,0 > 35,0
15,0-15,9 26,2-31,0 31,1-39,6 > 39,6 25,8-29,7 29,8-36,3 > 36,3
16,0-16,9 26,9-32,5 32,6-38,3 > 38,3 27,2-30,2 30,3-37,3 > 37,3
17,0-18,9 27,6-33,5 33,6-40,4 > 40,4 27,3-31,4 31,5-38,1 > 38,1

V roce 2007 byla komisi Evropské unie vydana publikace
»White Paper” vénovana strategii vyzivy a boji proti nadvaze
a obezité.

Ve stejném roce byla u nas vydana i velice pfehledna
a obsahové vycéerpavajici publikace Pafizkové a spol. véno-
vané této problematice (6).

Celonarodni antropometricka méfeni maji v Ceské repub-
lice dlouhodobou tradici. Vlastni referenéni hodnoty nasi
populace umoznuji sledovat i vyvojové trendy v naSich
zemich.

K hodnoceni hmotnosti u déti se vyuzivaji nejen specialné
upravené kategorizace hodnot indexu télesné hmotnosti, BMI
vzhledem k véku a pohlavi (tab. 1), ale pfedevS§im ristové
(percentilové) grafy a standardizace pomoci z-skore.

Mezinarodni kritéria nadvahy a obezity

Podle expertll Svétové zdravotnické organizace je za
obezitu v détském véku povazovano BMI > 97. percentil
pro vék a pohlavi a za nadvahu BMI v rozmezi 90-97. per-
centil (8-10).

PFiginy

Obezita u déti muze byt podminéna nutricné, geneticky,
hormonalné i Iékové. Geneticky podminéna obezita se vysky-
tuje nejcastéji ve formé polygenni, tzn. pfi kombinaci urcité
genetické dispozice a vlivl prostfedi, méné ¢asto ve formé
monogenni, vyvolané mutaci jednoho genu. S obezitou jsou
spojené i nékteré geneticky podminéné syndromy (11).

Nejc¢astéjsi formou obezity je vSak obesitas simplex vysky-
tujici se celosvétové v energeticky nerestriktivnim prostredi,
tedy pfi nerovnovaze mezi pfijmem a vydejem. Ve studiich je
proto sledovan predevSim Zivotni styl, zohledruje se nejen
porodni hmotnost, délka kojeni, stravovaci navyky a pohybo-
vé aktivity déti, ale nékdy i bydlisté, BMI rodi¢u a jejich vzde-
lani, pocet déti v rodiné atd.

Problém s obezitou nepostihuje jen Evropu a Severni
Ameriku, ale i asijské zemé (12). V poslednich 30 letech
zaznamenali v Ciné zvySenou prevalenci obezity u Skolnich
déti spojenou se zvySenym rizikem morbidity a metabolické-
ho syndromu. Podle Barkerovy hypotézy jsou za to odpovéd-
né intrauterinni zmény vyvolavajici fetalni adaptaci. Ty pfetr-
vavaji do dospélosti a vedou k fadé chronickych
onemocnéni. Intenzivni studie na poli epigenetiky pfedpokla-
daji i ovlivnéni fenotypu prostfedim s naslednou genovou
expresi, modifikaci metylace DNK a histon(, které zpétné
ovliviiuji genovou expresi. Vyzvou do budoucnosti je podle
autord urcit, zda skute¢né existuji epigenetické zmény odpo-
védné za vyvoj obezity v détstvi a dospélosti a zda tyto zmé-
ny jsou zodpovédné za transgeneracni pfenos. Je pravdépo-

dobné, Ze pravé tento epigeneticky mechanismus muze byt
klic¢em k prevenci obezity a metabolického syndromu.

VétSina studii poslednich let, véetné provedené meta-ana-
lyzy (13) potvrdila inverzni vztahy mezi porodni hmotnosti
a obezitou ¢&i metabolickym syndromem. Nizka porodni
hmotnost (< 2500 g) zvysSuje riziko metabolického syn-
dromu v dospélosti. Rovnéz naruSeni vyvoje v raném détstvi
vlivem stresu, infekci ¢i nedostate¢né vyzivy, doprovazené
zpomalenim riistu v prvnich dvou letech Zivota, se projevuje
hor§im lipidovym profilem. Dlouhodoba britska studie Medi-
cal Research Council Survey of Health and Development sle-
dovala antropometrické parametry 2311 chlapct a divek opa-
kované ve 2., 4., 7., 11., 15. a 36. roce. Ziskané udaje byly
porovnany s jejich lipidovym profilem v 53. roce (14). U osob
s vy$8i vyskou, zejména delSi délkou koncetin byl pozorovan
nalez nizSiho celkového a LDL cholesterolu. Stejné tak vyssi
vyska u déti ve 2 letech a pozdéjsi rychlejsi rist po 15. roce
mél protektivni vyznam. Ti, kdo méli do 2 let vySSi vySku, méli
v 15 letech o 6-10 % nizSi hodnoty celkového cholesterolu
nez ti, ktefi méli vysku primérnou. Naopak jedinci s vy$§im
BMI mezi 15-36 a 36—56 rokem meli vy$Si hodnoty jak celko-
vého, tak i LDL cholesterolu, zcela v shodé s jinymi studiemi.
Riziko poruch lipidového metabolismu se objevilo u osob
s naruSenym vyvojem v raném détstvi a pozdéjSim urychle-
nym nardstem BMI v dospélosti.

Na druhé strané vSak i vysoka porodni hmotnost
(> 4000 g) mGze korelovat s pozdéjsi nadvahou, obezitou
a metabolickym syndromem, jak popsal Hirschler et al. pfi
sledovani 1027 devitiletych argentinskych Skolakl z nizsich
socialnich vrstev (15).

KOMPLIKACE OBEZITY

Mezi ¢asné zdravotni nasledky obezity patfi ortopedické
komplikace a zhorSena mobilita, poruchy glycidového a lipi-
dového metabolismu, tedy diabetes mellitus 2. typu a ¢asna
aterosklerdza, zvySeny krevni tlak, spankové poruchy, naru-
Sené imunitni funkce, kozni, reprodukéni a psychosocialni
problémy i fada dalSich.

V predkladané reSersi se vSak objevuji jen vybrané studie
tykajici se Casné aterosklerdzy, jaterni steatézy a metabolic-
kého syndromu. Tyto komplikace v8ak spolu vzajemné souvi-
si.

Casna ateroskleréza
Woollett et al. (16) ve své studii prokazal, Zze zvySeny tran-

sport mater'ského cholesterolu mlize ovlivnit fetalni metabo-
lismus a sterolovou produkci. ZvySené vstiebavani matef-
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ského cholesterolu miize narusit syntézu cholesterolu (napf.
syndrom Smith-Lemli-Opitz) nebo naopak akcelerovat rozvoj
choroby, jako je napfiklad aterosklerdza.

Podle Yanga et al. ma ateroskleréza svUj zacatek jiz ve
fetalnim obdobi (17). Autofi vySetfili 79 japonskych déti a roz-
délili je do dvou vékovych kategorii: 42 déti bylo ve véku 5-9
let a 37 déti 10 az 18letych. Dédi¢nou dispozici (vyskyt hyper-
tenze, obezity nebo dyslipidémie) mélo 23 déti. Détem byly
odebirany krevni vzorky na stanoveni triacylglycerold, celko-
vého, HDL a LDL cholesterolu. Déti s rodinnou anamnézou
mély signifikantné vy$si hodnoty intimy karotid v pribéhu
sonografického vySetieni. Diastolicky tlak i aterogenni index
(celkovy cholesterol/HDL C) vyznamné skorovaly pro riziko-
vé faktory aterosklerézy. Predpoklada se, ze pravidelné
monitorovani vysoce rizikovych déti pfi vyvoji a progresi cév-
ni 1éze pfispéje k omezeni vyvoje kardiovaskularniho one-
mocnéni.

V americkém projektu NGHS (National Heart, Lung and
Blood Institute Growth and Health) bylo longitudinalné v ro¢-
nich méfenich sledovano 1166 béloSskych a 1213 afroame-
rickych divek ve véku od 9 do 18 let (18). Zatimco prevalence
a incidence nadvahy se v pribéhu dospivani zvysila u bélos-
ské populace ze 7 % jen na 10 %, u afroamerickych divek
doslo k vyraznému zvySeni ze 17 % na 24 %. Incidence nad-
vahy se ukazala byt vy8Si mezi 9. az 12. rokem nez pozdéji
v adolescenci. Dévcata, ktera méla nadvahu v détstvi, byla
11-30x Castéji obézni v pozdéjSim véku. Nadvaha byla
vyznamné spojena se zvySenim krevniho tlaku, cholesterolu
a hladinou triacylglycerol(. Podle autord se kardiovaskular-
ni riziko u déti s nadvahou objevuije jiz ve véku 9 let.

V rakouské studii bylo vySetfeno 140 obéznich déti ve
véku 13 let a 100 zdravych déti stejného véku (19). Sledova-
ly se u nich adipocytokiny, zanétlivé biomarkery, parametry
inzulinové rezistence a lipidové subfrakce. U obéznich déti
bylo navic provedeno scintigrafické vyhodnoceni distribuce
tukové tkané (SAT). U obéznich byly zjistény signifikantné
vySSi hladiny C-reaktivniho proteinu, indikujiciho ¢asna sta-
dia aterosklerézy. Nizké hodnoty adiponektinu negativné
korelovaly s ultrasonograficky prokézanou tloustkou karotic-
ké intimy. Adiponektin koreloval pozitivné s hladinou HDL
cholesterolu a sérovym apolipoproteinem A1, negativné
potom s triacylgylyceroly, inzulinovou rezistenci, kyselinou
mocovou a sérovou transaminazou. Regresni analyza proka-
zala, ze adiponektin je nejsilngjsi predikéni marker ¢asné ate-
rosklerézy. Adiponektin u chlapct pozitivné koreloval s distri-
buci tukové tkané v glutealni krajiné a na vnitfni strané
stehen, u divek negativné koreloval s tukovou vrstvou v kréni
krajiné. Studie prokazala vyznamné vztahy mezi rozloZzenim
podkozniho tuku a hladinami adiponektinu, stejné jako mezi
nizkou hladinou adiponektinu a pocinajici aterosklerézou.

Pomoci méfeni tloustky karotické intimy byla i u 12letych
némeckych déti s diabetem 1. typu prokazana ¢asna atero-
skleréza (20). Tloustka karotické intimy u diabetikd byla
nevyznamneé vyssi (0,571 mm, resp. 0,548 mm u zdravych).
Soucasné byly sledovany i dalsi rizikové faktory, jako jsou
hodnoty krevniho tlaku a projevy dyslipidémie. U obéznich
déti byl nalezen signifikantné vySsi krevni tlak, ale pfitom niz-
Si aterogenni lipidovy profil. Hodnoty BMI a markery zanétu,
endotelialni dysfunkce i fibrinolytické aktivity byly sice u dia-
betickych déti vyssi, ale nekorelovaly vyznamné s tloustkou
karotické intimy. Autofi se domnivaji, ze u dobfe kontrolova-
nych déti s 1. typem diabetu mize mit hodnota krevniho tlaku
v ¢asném stadiu aterogeneze vétsi vyznam nez dyslipidémie.

Soubor 50 tureckych déti ve véku 12 let s BMI 28,2 kg . m2
(stfedni stupen obezity) byl srovnavan s kontrolni skupinou
stejné starych déti s BMI 17,6 kg . m?2 (21). Tloustka karotic-
ké intimy u obéznich déti byla vyznamné vétsi. Byly sledova-
ny vztahy mezi tloustkou karotické intimy a citlivosti na inzu-
lin. Inzulinova rezistence se u téchto déti ukazala jako
nezavisly rizikovy faktor.

Dalsi studii o kardiovaskularnim riziku obezity v détském
véku publikoval Quijada et al. (22). Setfeni probéhlo u prepu-

bertalnich 6—12letych venezuelskych déti a zahrnovalo Siro-
ké spektrum ukazatel kardiovaskularniho rizika. Oproti kon-
trolni skupiné byl u obéznich nalezen signifikantné vySsi
krevni tlak, vyznamné horsi lipidovy profil, vyznamné vyssi
HOMA skore, bazalni a pozatézovy inzulin, stejné jako
C-reaktivni protein a leptin. U 69 % obéznich déti byl dia-
gnostikovan MS. Pomér mezi hladinami triacylglyceroll
a HDL cholesterolem muze byt podle autorll velice uzite€nym
diagnostickym ukazatelem rizika dyslipidémie, hypertenze
a metabolického syndromu.

Yoshinaga et al. vySetfil 321 japonskych déti ve véku 6—12
let (23). Z nich bylo 212 hodnoceno jako obézni, tzn. BMI
u nich byl vy88i nez 95. percentil pro vék a pohlavi. U obou
skupin, skupiny kontrolni i obézni se méfily se hladiny adipo-
nektinu, leptinu, grehlinu, C-reaktivniho proteinu a rezistinu.
Leptin byl ve studii nejcitlivéjSim markerem pro predikci aku-
mulace kardiovaskularnich rizikovych faktorl a pfitomnosti
metabolického syndromu. Obé, leptinové i adiponektinové
hodnoty se zhorsily, objevil-li se alespor jeden rizikovy faktor.
Yoshinaga se zajimal i o vztahy mezi celkovym poctem riziko-
vych faktord a jednotlivymi rizikovymi faktory (24). Potvrdilo
se, ze nejen samotna obezita, ale vSechny rizikové faktory
jako komplex rizika vyvolavaji zhorSeni jednotlivého rizika.

Jaterni steatéza

Jaterni steatdza muze od své jednoduché formy prejit pres
steatohepatitidu v jaterni cirhdzu, s naslednym jaternim
selhanim a stat se tak velice zavaznou, zivot ohrozuijici jater-
ni chorobou. Se zvySenim obezity détského veku v nékterych
zapadoevropskych statech se zvySuje i vyskyt nealkoholové-
ho ztuénéni jater. Nealkoholova jaterni steatéza je komplikaci
détské obezity a vyrazem nezdravého zivotniho stylu (25).
V patogenezi onemocnéni hraji podstatnou roli inzulinova
rezistence a porucha lipidového metabolismu. Redukce nad-
vahy pohybovou aktivitou a dietou je proto hlavni prevenci
vzniku zavaznych jaternich onemocnéni. Zména Zivotniho
stylu mlze zlepSit i inzulinovou rezistenci. Farmakoterapie
ma podle autorl jenom pfidatnou hodnotu.

Vztahem mezi stfednim stupném obezity a metabolismem
glukdzy, inzulinovou senzitivitou a suspektni jaterni steato-
zou se u desetiletych italskych déti zabyval Chiloiro et al.
(26). Podkozni tuk byl méfen kalipericky, jatra byla vySetfena
ultrasonograficky a v krvi byly stanoveny inzulin, HOMA sko-
re, lipidovy profil, koncentrace transaminaz a glykémie nalac-
no. Steatdza byla diagnostikovana u 64 % déti s pozitivnim
vztahem k obezité. Déti se steatdézou vykazovaly vySsi pro-
dukci inzulinu a inzulinorezistenci, indikujici pozdéjsi metabo-
licky syndrom. Autofi poukazuji na to, ze k diagnostice stea-
tézy je tfeba ultrasonografické vySetfeni. Samotné hodnoty
transamindz se neukdzaly adekvatnim markerem jaterni
steatozy.

Metabolicky syndrom

Hlavnimi slozkami MS jsou: diabetes mellitus (DM) 2. typu
s inzulinovou rezistenci, esencialni hypertenze, androidni
obezita, poruchy koagulace a hyperlipoproteinémie. Zpfisné-
na kritéria podle IDF (International Diabetes Federation,
2002) pro dospélé jsou: obvod pasu u muzl > 94, u zen >
80 ¢cm, TG > 1,7 mmol . I'" nebo HDL-C (vysokodenzitni lipo-
proteinovy cholesterol) < 0,9 mmol . I'', glykémie > 5,6 mmol
. I, krevni tlak > 130/85 torri. Podle studie Li et al. (27) jsou
pro diagnostiku MS a kardiovaskularniho onemocnéni pfis-
né&jsi kritéria IDF vhodnéjsi.

Problematikou specifickych kritérii pro adolescenty se
zabyvala i International Diabetes Federation. Jolliffe et al.
(28) pouzil ristové kfivky z reprezentativnich dat National
Health and Nutrition Examination Surveys do véku 20 let,
odkdy je mozné akceptovat kritéria dospélych (tab. 2).
Vysledky ziskané z ristovych kfivek modifikoval ke kazdé
komponenté MS, k obvodu pasu, systolickému a diastolické-
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Tab. 2. Kritéria pro metabolicky syndrom u adolescentl podle IDF

Hodnoty pro chlapce

Vék WC (cm) TKs (torry) TKd (torry) HDL-C, mmol.I"! TG, mmol.I"!
(r) (83.) (93.) (97.) (26.) (89.)

12 85,1 121 76 1,13 1,44

14 88,9 125 79 1,07 1,52

16 91,8 128 82 1,03 1,59

18 93,4 129 84 1,03 1,65

20 94,0 130 85 1,03 1,70
Hodnoty pro divky

Veék WC (cm) TKs (torry) TKd (torry) HDL-C, mmol.I! TG, mmol.I"!
(n) (50.) (93.) (99.) (43.) (89.)

12 72,5 121 80 1,25 1,60

14 75,7 125 83 1,26 1,46

16 77,7 128 84 1,27 1,46

18 79,2 129 85 1.28 1,21

20 80,0 130 85 1,30 1,70

WC - obvod pasu, TKs — systolicky krevni tlak, TKd — diastolicky krevni tlak,

HDL-C — cholesterol vysokodenzitniho liporoteinu, TG — triacylglyceroly

mu tlaku, HDL cholesterolu, triacylglycerollim a glukdze.
Vypracoval tak kritéria pro metabolicky syndrom pro
jedince od 12 do 20 let, odliSna pohlavim. V posledni deka-
dé se prevalence metabolického syndromu zdvojnasobila
a odpovidala tak 7,6 % pfi pouziti kritérii pro dospélé a 9,6 %
pfi pouziti novych kritérii pro adolescenty.

Sinaiko et al. (29) publikoval vysledky prospektivniho
vyzkumu u souboru americkych adolescentd, vySetfenych ve
13, 15 a 19 letech. Sledoval u nich BMI, vyskyt inzulinové
rezistence vztazené k aktivni télesné hmoté i lipidovy profil.
BMI ve 13 letech nebyl prediktorem rizika v 19 letech. Zména
v BMI predikovala vSechny tfi faktory (vySSi krevni tlak, dysli-
pidémii a inzulinovou rezistenci) i celkové skore. Inzulinova
rezistence ve 13 letech predikovala vy3&i TK, triacylglyceroly
i celkové skoére. Zména v inzulinové rezistenci predikovala
poruchy triacylglyceroll i hodnoty skére. Vysledky ukazaly, Ze
inzulinova rezistence nemusi byt zavisla na BMI, nicméné
snizeni inzulinové rezistence vztazené k hmotnosti muze
znamenat redukci prevalence kardiovaskularniho rizika.

Na dynamiku vztah( mezi zvySujici se obezitou a zavaz-
nosti kardiovaskularnich rizikovych faktori se u 186 tfinactile-
tych izraelskych obéznich déti zaméril Weiss (30). Hodnotil
jednotlivé slozky metabolického syndromu pfed a primérné
po 19 mésicich sledovani. BMI z-skére negativné korelovalo
se zménami inzulinové senzitivity. Déti, u kterych doSlo ke
snizeni jejich BMI z-skére, mély oproti détem se zvySenym
BMI z-skére, vyznamné snizené jak hladiny glukézy a tria-
cylglyceroll, tak zvys$eny vysokodenzitni lipoproteinovy cho-
lesterol. Zmény v hmotnosti tak mély vliv na kazdou jednotli-
vou komponentu metabolického syndromu i na pfetrvavani
této diagndzy.

Oxysteroly je mozné povazovat v adolescentnim véku za
potencialné vyznamny marker jak oxida¢niho stresu, tak ate-
rogenni dyslipidémie. Vyznamné zvySeni koncentrace oxys-
teroll v séru korelovalo s vyskytem obezity, inzulinem nala¢-
no a hladinami apolipoproteinu B u souboru 189
patnactiletych divek, jejichz BMI byl 22,5 kg . cm™ (31). Tato
kanadska studie byla soucasti vyzkumu u déti, jejichz matky
trpély v pribéhu téhotenstvi gestacnim diabetem.

Pro lepSi diagnostiku metabolického syndromu se hledaji
jednoducha kritéria. U souboru 185 ¢&trnactiletych méstskych
afroamerickych divek byl sledovan vyskyt MS podle kritérif
dospélych (32). Osmnact procent sledovanych divek splro-
valo 3-5 kritérii. U 64 % divek byla zjisténa nadvaha, 56 %
divek mélo vysSi obvod pasu. Divky s nadvahou i s vétSim
obvodem pasu mély vyznamné vysSi vyskyt MS. Autofi kon-
statuji, ze oba antropometrické parametry — hodnotu BMI

i obvod pasu — je mozné pouzit jako kritérium pro adoles-
centni formu metabolického syndromu, nicméné obvod pasu
se podle autortl jevil jako lepsi prediktor.

Spankova apnoe

Zarazeni spankovych poruch dychani a spankové apnoe
do definice metabolického syndromu je dosud kontroverzni,
pfestoze jak obézni déti, tak obézni dospéli jsou takto ohro-
zeni. V souvislosti se zvy$enou prevalenci détské obezity
stoupa vyskyt metabolického syndromu u obéznich déti az
na 30 %. Ukazuje se, ze adipocytokiny, produkované z tuko-
vé tkané hraji klicovou roli v rozvoji metabolického syndro-
mu. Naopak leptin, dfive oznaCovany za antiobézni hormon,
deficitu nez pro predikci metabolického syndromu. Na druhé
strané adiponektin mé vztah nejen k obezité a inzulinové rezi-
stenci, ale je nejlepsim prediktorem metabolického syndromu
i v détském véku. U novorozencd a malych déti se vSak oba
adipocytokiny objevuji ve vysokych koncentracich, takze je
obtizné vysvétlit zvySené riziko pro metabolickou poruchu
v pozdéjSim véku. Seskupeni rizikovych metabolickych fakto-
rd je snad mozné vysvétlit nizkym stupném systémového
zanétu. VSechny vlivy z tukové tkané mohou byt nejen mar-
kery, ale také mediatory metabolickych slozek obezity (33).

PREVENCE A TERAPIE

Predpoklada se komplex nejméné 250 interakci obéznich
genl a faktorll prostfedi disponujicich pro obezitu. Véasna
diagnostika a Uprava zivotniho stylu, pfipadné i farmakotera-
pie mohou s predstihem zachytit vyvoj nevratnych patologic-
kych zmén a redukovat tak genetickou determinaci. Komplex-
ni pfistup k prevenci je vSak daleko rozsahlejSi, nez je
uvedeno v predkladané reSersi. Ten by mél zahrnout jiz pri-
béh téhotenstvi, kojeneckou vyzivu, Skolni i rodinné stravova-
ni, stejné jako odpovédny pfistup zdravotnikl, potravinarskeé-
ho priimyslu a obchodu i fidicich statnich instituci.

Koncepénimu feSeni détské obezity v nasi republice by
mél prispét projekt COPAT (Childhood Obesity Prevalence
and Treatment) (34).

V soucasné dobg jiz existuje ve svété i u nas cela fada
intervenénich programi. Mezinarodni tym expert( (35) vybral
z rozsahlych databdazi poslednich dvou dekad 982 pfispévkl
a 500 z nich podrobili kritické analyze. Provedli i rozbor 147
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programu doporu¢ovanych pro redukci obezity. Ukazalo se,
Ze zadny z téchto programu neni mozné pouzit univerzalné.
Je tfeba vzdy respektovat fadu dulezitych faktor(, jako jsou
vékova kategorie, pohlavi, zdravotni stav, pfislusné etnikum
a moznosti dané skupiny. Pozitivni vysledky kratkodobého
intervencniho programu nemusi mit vzdy stejnou déletrvajici
odezvu v redlném Zivoté.

Analyzou intervenénich program( zamérenych na redukci
nadvahy a obezity u $koIni mladeze ve véku 6-19 let se
zabyvali v pfehledové holandské studii Doak et al. (36). Vét-
Sina studii potvrdila moznost ovlivnéni antropometrickych
parametrd (BMI a % tuku), denniho rezimu (pohybova aktivi-
ta, dieta a traveni ¢asu sledovanim TV) i vybranych psycho-
logickych ukazateldl (sebehodnoceni, pocity diskriminace
a deprese). Nékolik publikaci v8ak poukazalo i na opacny
fenomeén, prevalenci podvahy.

Edukacni programy

vefejnosti. Rada nasich specializovanych pracovist, koordi-
novana z Ceského institutu metabolického syndromu (37),
se snazi popularizovat nejnové;jSi poznatky. Na internetovych
strankach byl zaloZzen Klub metabolického syndromu (38),
uréeny odborné i laické vefejnosti. Pro ¢leny klubu jsou zde
k dispozici odborné novinky, pro pacienty je zfizen diskuzni
klub a Férum zdravé vyzivy s osvétovymi informacemi. Jsou
tu k dispozici informace o pohybové aktivité s konkrétnimi
programy, a to pod hesly ,Metabolicky syndrom klub®, ,Cesky
institut metabolického syndromu®. Pacienti zde naleznou sro-
zumitelné navody pro své vytrvalostni aktivity jak z hlediska
intenzity, trvani, frekvence, tak i formy zatizeni.

Mezi zahrani¢nimi vyzkumy se objevuji studie popisujici
pfiznivy efekt vhodné zvolené edukace. V afroamerické
populaci je obezita znamym letitym zdravotnim problémem,
ktery stoji roéné 100 miliard dolart. Vysoky vyskyt obezity je
spojen i s vysokou umrtnosti na kardiovaskularni choroby. Ve
studii afroamerickych obéznich divek ve véku 11-15 let byl
pouzit interaktivni behaviordlni internetovy program, zahrnu-
jici i internetové poradenstvi (39). Soucasti projektu se stali
i obézni rodice. V prvnich 12 tydnech pulro¢niho sledovani
mivaly obé skupiny kontaktni sezeni. Udaje o BMI, hmotnos-
ti, télesném slozeni, jidelniCku a vahovych ubytcich byly
shromazdovany na zaCatku a po 6 meésicich sledovani.
Ucast v programu byla méfena poctem pfipojeni na we-
bovych strankach. Adolescenti ztratili vice télesného tuku
(-1,6 %) a rodice statisticky vyznamné télesnou hmotnost
(-2,1 kg). Spole¢na ucast rodi€l a adolescentd v programu
byla velice pozitivné hodnocena. Adherence k programu byla
vysoka, setrvalo v ném 88 % Ucastnik.

Zajimavym projektem byl rovnéz finsky STRIP (Special
Turku Coronary Risk Factor Intervention Project for Children)
(40). Do tohoto projektu bylo za¢lenéno 1062 sedmimésic-
nich déti, rozdélenych na intervenéni a kontrolni skupinu.
Détem nebo lépe rodinam v intervenéni skupiné bylo poskyt-
nuto individualni poradenstvi, zalozené na zdravé vyzivé
a doporu¢ované vhodné pohybové aktivité. VySka a hmotnost
byla mérena alespon jednou za rok. Nadvahu ¢i obezitu pred-
stavovalo zvySeni hmotnosti 0 20 %, resp. 0 40 % ve vztahu
k pramérné finské populaci. V intervenéni skupiné bylo ve
véku dvou let méné divek s nadvahou nez ve skupiné kon-
trolni. Ve véku 10 let mélo nadvahu 10 % divek v intervenéni
skupiné a 18 % v kontrolni skupiné, zatimco u chlapct rozdi-
ly nebyly velké (11,8 % v intervenéni a 12,1 % v kontrolni sku-
piné). V intervencni skupiné byly jen 3 déti obézni, v kontrolni
skupiné jich bylo 14. Individudlni rezimové poradenstvi pro-
vadéné 2x za rok snizilo u desetiletych Skolacek vyskyt nad-
vahy a obezity bez primarni energetické restrikce.

Pozitivni vliv pohybové aktivity v prevenci obezity je
obecné znam. Jsou znamy i pozitivni vysledky pohybové Ié¢-
by u jejich komplikaci. O dobré edukaci mladych diabetikd
svedCi i vyzkum pohybového rezimu u 127 pfedskolnich,

Skolnich déti a adolescentl s 1. typem diabetu. Autofi (41)
srovnavali jejich aktivity s aktivitami stejné starych zdravych
déti odpovidajiciho véku. Diabeticti Skolaci byli vyznamné
aktivnéjSi ve stfednich intenzitach zatizeni a adolescenti
va populace. U skolaku i dospivajicich byly nalezeny negativ-
ni korelace mezi glykovanym hemoglobinem a dobou strave-
nou pfi mirnych, resp. mirnych i stfedné intenzivnich
aktivitach. Vétsina diabetickych pacientl tedy respektovala
klasické pediatrické navody pro pohybovou aktivitu, a proto
srovnani se zdravou populaci bylo pfiznivé.

O soucasné trendy traveni volného ¢asu mezi mladezi se
zajimal Mark (42). V souboru 1803 americkych adolescentl
ve véku 12-19 let sledoval vztah mezi dobou stravenou
u televize, pocitaCe ¢&i videoher a diagn6zou metabolického
syndromu. Jedinci, ktefi travili timto zpdsobem az 5 hodin
denné, méli podle kritériif NCEP (National Cholesterol Educa-
tion Program) nejvy$Si vyskyt MS. Je zajimavé, Ze stupen
jejich pohybové aktivity nemél na vztah mezi dobou strave-
nou u monitoru a vyskytem metabolického syndromu
vyznamny Vliv.

Zakladnim vychovnym uUkolem rodi€U je vypracovat
u svych déti nejen spravné hygienické, ale také dietni navy-
ky, a to nejen z hlediska mnozstvi a slozeni potravy, ale
i z hlediska spravného ¢asovani jejiho pfijmu.

Podle dlouholetych zku$enosti a podle vysledkl Fady
védeckych studii byly vypracovany a zvefejnény navody
specifickych dietnich opatieni od doby kojeni az po dospé-
lost (43). V Gvahu se braly i studie prenatalnich a rannych
postnatalnich rizik. Rada opatfeni ma sice obecnou platnost,
nekteré poznatky vSak stoji za uvedeni. Déti matek obéznich
v dobé téhotenstvi maji 2x vysSi riziko byt obézni jiz v dét-
ském véku. Déti s nizkou porodni hmotnosti a s rychlym
hmotnostnim pfirdstkem v prvnich 4—6 mésicich maji celozi-
votni riziko pro obezitu. Déti se zvySenou dietni samoregula-
ci v éasném veku maji lepsi vyhlidky obstat v bézném prebyt-
kovém prostfedi. Pediatrické studie prokazaly, ze snizenim
saturovanych tukll o pouhd 3 % (z 10 na 7) je mozné snizit
LDL cholesterol o 16 %. Zatimco zafazeni ryb do jidelni¢kd
se plné doporucuje pro pfisun zadoucich nenasycenych tukl
(v pfimorskych statech az 2x tydné), mohou byt nékteré dru-
hy ryb pro téhotné a kojici matky rizikové. Ddvodem je nebez-
peci kontaminace médi (43).

Nové dietni poznatky se tykaji i oblibené détské pochout-
ky, ¢okolady. Konsumpce ¢okolady je povazovana za protek-
tivni dietni slozku kardiovaskularniho rizika pro vysoky obsah
kyseliny stearové a antioxidacnich flavinoidd. Ding et al.
vypracoval rozsahlou resersi z publikaci MEDLINE od roku
1966 do roku 2005 (44). U 236 vybranych relevantnich publi-
kaci provedl metaanalyzu mezi pfijmem flavinoidd a mortali-
tou na kardiovaskularni onemocnéni. Zjistil, Ze kakao a ¢oko-
lada mohou pusobit pfiznivé prostfednictvim snizeného
krevniho tlaku, protizanétlivého a antiagregacniho uUcinku,
zvySeného HDL-C a snizenych oxidaci LDL-C. Stearova
kyselina hladiny cholesterolu neovlivhovala, i kdyz vysledky
epidemiologickych studii u sérové a dietni stearové kyseliny
mohly byt zkresleny odliSnou metodologii. VétSina studii se
shoduje v nesporném pozitivnim efektu flavinoidd.

Soucasna farmakoterapie obezity

Na prvnim misté stoji samoziejmé rezimova opatieni,
pohybova aktivita a dieta, nicméné u extrémnich obezit
a obezit nereagujicich na tuto formu redukce je mozno i u déti
a dospivajicich pouzit farmakoterapii. Antiobezitika byvala
dfive velice drahou zdlezitosti, a proto si je pacient mohl
dovolit uzivat jen kratkou dobu, vétSinou s naslednym jojo
efektem. V soucasné dobé jsou vSak velmi dobré zkuSenosti
s daleko levnéjSimi preparaty, blokujicimi vstfebavani tukd ze
zazivaciho traktu a navozujicimi tak negativni energetickou
bilanci. Zjistilo se, ze se uplatiuji i pfi prevenci dyslipidémie
a diabetu.
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Soucasna farmakoterapie dyslipidémie

Bez ohledu na doporu¢eni pro zménu zivotniho stylu
budou nékteré déti a adolescenti s vysokym rizikem hyper-
lipidémie, zejména familiarniho typu hypercholesterolé-
mie, vyzadovat ucinnou farmakoterapii. Proto byly védec-
ké tymy vyzvany pfednimi Iékafskymi asociacemi
k dikladnému provéfeni sou¢asnych terapeutickych efek-
td, tykajicich se zejména uzivani statint u déti a dospiva-
jicich (45). Nasledna doporu€eni pomohou rozhodovat
o vybéru pacientl, zahajeni terapie, jejim monitorovani
a udrzovani.

ZAVER

Epidemie obezity a nadvahy, a to i u déti a dospivajicich, je
celosvétovou vyzvou pro urychlené hledani novych zputsobU
boje s rizikem stéle narlistajici hrozby chronickych civiliza¢-
nich onemocnéni.

Pro ochranu vefejného zdravi je nezbytné, aby doSlo
k zasadnimu posunu v odpovédnosti jedincli za stravovani,
pohyb a kontrolu hmotnosti. S ohledem na détskou obezitu
pfebiraji odpovédnost za zdravi déti nejen rodice, ale i spo-
le¢nost prostfednictvim Skolskych, zdravotnickych, potravi-
narskych a vladnich instituci.

Zkratky

BMI — body mass index

COPAT - Childhood Obesity Prevalence and Treatment
DM — diabetes mellitus

IDF — International Diabetes Federation

MS — metabolickya syndrom

SAT — distribuce tukové tkané
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Pandemic (H1N1) 2009

V souvislosti s vyvojem epidemiologické situace ve vyskytu Pandemic (H1N1) 2009 a sezonni chfipky opakované

upozorfiuji na to, ze Ceska republika — stejné jako ostatni staty Evropské unie — pfistoupila k mitigaci (a to jiz v zafi 2009),
to znamena k praktickému uplatfiovani zmirfiovani disledkd pandemie chfipky. Na zakladé tohoto pfistupu je tfeba
s okamzitou platnosti dlsledné postupovat podle nasledujicich pravidel, nebot jejich nedodrzovani by nadale vedlo
k neindikovanému pretézovani zdravotniho systému:

1. V NRL pro chfipku ve Statnim zdravotnim uUstavu v Praze budou vySetfovany a konfirmovany pouze vzorky

biologického materialu od pacientl se zavaznym priibéhem Pandemic (H1N1) 2009, ktefi jsou sou¢asné hospitalizovani
ve zdravotnickych lzkovych zafizenich a dale ve vyjimeénych pfipadech vysoce rizikové kontakty s touto infekci.

2. VySetfovani biologického materidlu v ostatnich pfipadech, pokud bude indikovano, zajisti vybrané laboratofe. Tyto

laboratofe hlasi pozitivni vysledky do NRL pro chfipku v definovaném formatu (o némz budou co nejdfive informovany).

3. LUzkova zdravotnickd zafizeni budou poskytovat zdravotni péci pouze pacientim uvedenym v bodé 1.
4. Prakticti |ékafi pro dospélé a prakticti Iékafi pro déti a dorost zajisti symptomatickou IéEbu pacient(l, jejichZ zdravotni

stav nebude vyzadovat hospitalizaci. Odbéry biologického materialu na virologické vySetfeni u téchto pacientd obecné
nejsou indikovany. Pokud vSak existuji divody pro odbér (na zakladé individualniho uvazeni oSetfujiciho 1ékare), bude
postupovano podle bodu 2.

5. Pacienti, ktefi netrpi zavaznym chronickym onemocnénim a maji chfipkové pfiznaky, budou ponechani v domaci

léCbé.

6. Odbérové soustavy, které jsou k dispozici na KHS, jsou uréeny POUZE pro odbér vzorkd v rdmci sentinelového

sledovani ARI/ILI vyhldSeného HH nikoliv pausalné pro odbéry k vySetfovani Pandemic (H1N1) 2009.

7. K monitorovani vyskytu Pandemic (H1N1) 2009 bude poc¢inaje 20. listopadem 2009 spusténa internetova aplikace

,Pandemie”. Rozsah pozadovanych dat ke sledovani, eventualné dalSich podrobnosti, vam budou zaslany nasledné.
Systém hlaSeni ARI/ILI zGstava ve standardnim rezimu.

8. Tento pokyn se NETYKA programu virologické surveilance vyhlasené pokynem hlavniho hygienika CR

(8. j. 35522/2009/0VZ ze dne 18. srpna 2009), kterd probiha sentinelovym zptsobem ve vsech krajich CR dle
zavedeného rezimu, pficemz uvedené vySetfovani i nadale zajiStuje NRL pro chfipku.

3 MUDr. Michael Vit, PhD.
hlavni hygienik CR a naméstek ministryné zdravotnictvi MZ CR
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Puavodni prace

Multianalytovy pristup k diagnostice
srdecnich chorob technologii
proteinovych bioc¢ipu

lVasatova M, 'Tichy M, 23Horaéek JM, 4Pudil R,

4Horakova L, 'Palié¢ka V.
1Univerzita Karlova v Praze, LF a FN Hradec Kralové, Ustav klinické biochemie a diagnostiky
2Univerzita obrany Hradec Kralové, Fakulta vojenského zdravotnictvi,
Katedra vale€ného vnitfniho Iékarstvi
3Univerzita Karlova v Praze, LF a FN Hradec Kralové, Il. interni klinika, Oddé&leni klinické hematologie
4Univerzita Karlova v Praze, LF a FN Hradec Kralové, I. interni klinika

SOUHRN

Vychodisko. Multianalytovy pfistup je doporu¢ovan pro rychlou diagnostiku a stratifikaci rizika akutniho koronarniho syndromu.
Testovali jsme analytickou vhodnost technologie proteinovych biocipl pro stanoveni kardialnich markeru.

Metody. Analyza kardialnich markerd: CK-MB mass, cTnl, myoglobinu, glykogen fosforylazy BB (GPBB), srde¢niho typu proteinu
vazajiciho mastné kyseliny (h-FABP) a karboanhydrazy Ill (CAlll) bylo provedeno systémem Evidence Investigator (Randox). Byly
testovany analytické parametry soupravy Cardiac aray. Vysledky ziskané systémem Evidence Investigator byly porovnany
s hodnotami méfenymi metodami na stanoveni CK-MB mass a myoglobinu pro Elecsys 2010 (Roche). Markery poskozeni myokardu
byly méreny u 28 darcli krve, 28 pacientl s akutnim infarktem myokardu a 21 pacientli po chemoterapii antracykliny (monitorovani
kardiotoxicity).

Vysledky. Passing-Bablokova regrese ukazuje statisticky vyznamné rozdily ve vysledcich. Divodem téchto odchylek je nedostate¢na
standardizace metod a diskrepance mezi kalibracemi. Nové analyty h-FABP a GPBB jsou slibnymi ¢asnymi markery akutniho infarktu
myokardu a diagnosticka sensitivita h-FABP by mohla byt vy8si nez u myoglobinu. Tyto markery mohou byt uzite€né pro monitoring
kardiotoxicity antracyklin.

Zaveéry. Pouziti bioCipové technologie v kardiologické diagnostice predstavuje vyzvu do budoucna, ale bude nutna dokonalejsi
standardizace imunochemickych metod.

Klicova slova: proteinovy biocip, kardialni marker, kardiotoxicita, infarkt myokardu.

SUMMARY

Vasatova M, Tichy M, Horacek JM, Pudil R, Horakova L, Palicka V. Multi-marker approach in the diagnostics of
cardiac diseases by protein biochip technology

Background. Multi-marker approach is recommended for rapid diagnostics and risk stratification of acute coronary syndrome. We
tested the analytical performance of protein biochip technology for determination cardiac markers.

Methods. Analysis of cardiac markers: CK-MB mass, cTnl, myoglobin, glycogen phosphorylase BB (GPBB), heart type of fatty acid
binding protein (h-FABP) and carbonic anhydrase Ill (CAlll) was performed by system Evidence Investigator (Randox). Analytical
parameters of Cardiac array were tested. The Evidence Investigator results were compared with Elecsys 2010 (Roche) CK-MB mass
and myoglobin methods. Markers of myocardial injury were determined in 28 blood donors, 28 patients with acute myocardial infarction
diagnosis and 21 patients after chemotherapy containing anthracyclines (monitoring of cardiotoxicity).

Results. The Passing-Bablok regression shows statistically significant differences in results. The reasons for these differences are poor
standardization of methods and discrepancies between calibrations. New substances h-FABP and GPBB are promising early markers
of acute myocardial infarction and diagnostic sensitivity of h-FABP would be better than myoglobin test. These markers can be useful
for monitoring of cardiotoxicity of anthracyclines.

Conclusions. In future, the use of biochip technology in cardiology diagnostic represents an important challenge but it is a necessary
standardization of immunochemical methods.

Key words: protein biochip, cardiac marker, cardiotoxicity, myocardial infarction. ul.
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UvoD MATERIAL A METODY

V diagnostice akutnich koronarnich syndromd zaujima
stanoveni biochemickych markerli nekrézy myokardu dulezi-
té misto. U akutnich koronarnich syndromu bez elevace ST
segmentl je jejich pozitivita znamkou netransmuralniho
(non Q) infarktu myokardu a umozfiuje diagnostikovat
nemocné s nestabilni anginou pectoris. Nové European Soci-
ety of Cardiology, American College of Cardiology Foundati-
on, American Heart Association a World Heart Federation
publikovaly univerzalni definici infarktu myokardu, ve které je
pfesné dano pouziti biochemickych markerti poskozeni myo-
kardu. V prni fadé jsou to srde¢ni troponiny pro prikaz
nekrézy myokardu a pro diagnostiku reinfarktu je to stanove-
ni myoglobinu a CK-MB mass (1, 2).

Soucasna biochemie nabizi moznosti stanoveni vice para-
metrl postizeni myokardu souc¢asné. Tato tzv. multimarkero-
va strategie umoznuje stratifikaci rizika pacientl s akutnimi
koronarnimi syndromy, napfiklad nestabilni anginou pectoris.

Tento pfistup mGze byt také uziteny i v jinych oblastech
kardiologické diagnostiky — napfiklad pfi studiich kardiotoxici-
ty IéCiv (3) nebo pfi monitorovani poSkozeni myokardu uéin-
kem radiofrekvenéni katétrové ablace (4).

V poslednich letech se rozsifuji poznatky o novych analy-
tech, které by bylo mozné vyuzivat v kardiologické diagnosti-
ce, ale zatim nejsou soucasti rutinni klinické praxe. Jde hlav-
né o BB izoenzym glykogen fosforylazy (GPBB) (5) a srde¢ni
typ proteinu véazajiciho mastné kyseliny (h-FABP) (6). Tyto
latky by mohly hrat vyznamnou roli jako ¢asné markery isché-
mie nebo nekrézy myokardu v dobé, kdy jesté nelze ocekavat
pozitivitu troponinu, coz ma velky prakticky vyznam pro akut-
ni diferencialni diagnostiku nemocnych vySetfovanych pro
bolesti na hrudi k vylou€eni koronarni etiologie obtizi.

FABP je cytoplazmaticky protein u€astnici se oxidace
mastnych kyselin. Strukturdlné neni vazéan v burkach a je
schopen se velmi rychle uvolnit do krve. Jeho hladina signifi-
kantné roste 1-3 hodiny po pocatku infarktu myokardu,
vrcholu dosahuje okolo 6.-8. hodiny a k normalu se vraci
béhem 24-30 hodin. Jeho koncentrace je také vySSi béhem
akutni ischémie. V lidském organismu bylo objeveno 9 subty-
pu FABP s rdznou tkanovou lokalizaci. Srde¢ni typ h-FABP
muze byt pouzit jako asny diagnosticky marker pro AIM
s lepsi senzitivitou a specificitou nez myoglobin (6-8).

Glykogen fosforylaza je dimericky glykogenolyticky enzym
slozeny ze dvou identickych podjednotek: GPBB (brain),
GPLL (liver) a GPMM (muscle). Izoenzym BB je hlavni for-
mou tvofenou v mozku a myokardu. Mnohem nizsi koncent-
race se vyskytuji v leukocytech, krevnich desti¢kach, sleziné,
jatrech, ledvinach a dalSich organech. Béhem ischémie myo-
kardu je stimulovana enzymaticka aktivita GPBB a dochazi
ke zméné v bunécné lokalizaci, z formy vazané na sarkoplaz-
matické retikulum na volny cytosolovy enzym. Koncentrace
GPBB roste okolo 3 hodin po nastupu bolesti na hrudi
a vrcholu dosahuje pfiblizné po 6 hodinach. Tento enzym je
schopen indikovat jak nekrotické poskozeni bunék myokardu,
tak pouze ischemické procesy (5).

Karboanhydraza Il (CAlll) je enzym pfitomny v kosternim
svalstvu, pfiéemz v myokardu se nevyskytuje. Z tohoto dlivo-
du kombinované ur€eni sérové hladiny CA Il a myoglobinu
zvySuje diagnostickou specificitu a senzitivitu stanoveni
myoglobinu jako ¢asného markeru pro AIM (9, 10).

Novy multianalytovy pfistup mize pomoci v diagnostice
rdznych kardiologickych onemocnéni. Cilem nasi prace bylo
testovat analytickou vhodnost pouziti Cardiac Array panelu
pro pristroj Evidence Investigator (Randox), ktery je zalozeny
na technologii proteinovych bioCipl pro stanoveni markerd
poSkozeni myokardu ve dvou klinickych modelech: akutni
infarkt myokardu s elevacemi ST segmentd, jako druhy model
byla zvolena skupina pacientl s hematologickym onemocné-
nim a soucasnou lécbou chemoterapii antracykliny s poten-
cialni kardiotoxicitou.

Evidence Investigator™, bioCipovy analyzator firmy Ran-
dox (Randox Laboratories Ltd., Velka Britanie) umoziuje
soucasné testovani nékolika analytd z jednoho vzorku.
Systém ma proti klasickym imunochemickym technikam
vyhody zahrnujici multiplexni pfistup k analyze a moznost
redukce objemU vzorku a reagencii.

Na pfesné definovanych pozicich jsou na bio€ipu navaza-
né protilatky proti jednotlivym analytim. Méfeni kardialnich
markerll je zaloZzeno na principu sendvi¢ové enzymoimuno-
analyzy. Pro detekci protilatek je vyuzivana chemiluminis-
cenéni reakce peroxidu s luminolem, katalyzovana kfeno-
vou peroxidazou. Luminiscence je cilené snimana
z jednotlivych ploch (spott) na bio€ipu CCD kamerou. Zob-
razovaci technologie umoznuje kvantifikovat mnozstvi svét-
la vychazejiciho z jednotlivych reakénich ploch a software
systému signaly prepocita na hodnotu koncentraci analytli
ve vzorku.

Diagnosticky panel Cardiac Array obsahuje dobfe zndmé
kardialni markery rutinné pouzivané v klinické praxi: izoen-
zym kreatinkinazy CK-MB (CK-MB mass), myoglobin (MYO)
a srde¢ni troponin | (cTnl) spole¢né s novymi analyty, jako
jsou BB izoenzym glykogen fosforylazy (GPBB), srde¢ni typ
proteinu vazajiciho mastné kyseliny (h-FABP) ¢&i karboanhyd-
raza Il (CAIl).

Sérum je vyrobcem upfednostriovano jako biologicky
materidl prvni volby pro stanoveni na analyzatoru Evidence
Investigator. V8echny koncentrace kardidlnich markerd jsou
udavany v ug/l. Devitibodova kalibraéni zavislost sestrojena
vyrobcem je soucasti kazdého setu. Rozsah méfeni pro jed-
notlivé analyty je nasledujici: CK-MB mass = 0,4—100 ug/l,
MYO = 1,8-700 ug/l, GPBB = 1,97-290 ug/l, h-FABP =
0,15-150 ug/l, CAlll = 0,2-200 ug/l a cTnl = 0,18-50 ug/I.

Vnitini kontrola kvality byla méfena na tfech hladinach
koncentraci pomoci kontrolnich materialtd dodavanych vyrob-
cem. Z naméfenych vysledkd kontroly kvality byla uréena
spravnost (BIAS) a mezilehla pfesnost (reprodukovatelnost,
Interassay CV) méreni.

Pro porovnani biocipové technologie Evidence Investiga-
tor s rutinné uzivanymi metodami byla méfena skupina vzor-
ki s Sirokym rozsahem méfenych hodnot. Vzorky byly vybra-
ny jak ze skupin darcl krve, tak od pacientll s rdznymi
kardiologickymi diagnézami (n = 75). Vysledky testl pro CK-
MB a MYO ziskané analyzou na bio€ipech byly srovnavany
s odpovidajicimi testy pro imunochemicky analyzator Elecsys
2010 (Roche). Ke zpracovéani dat byl pouzit statisticky soft-
ware MedCalc (Belgie).

Pro orientaéni ovéfeni referencnich intervall udavanych
vyrobcem jsme stanovili kardidlni markery ve vzorcich sér od
28 darct krve.

Klinické studie

Pro ziskani zkuSenosti s panelem kardialnich marker na
pfistroji Evidence Investigator (Randox) bylo provedeno
nekolik pfedbéznych klinickych studii. Jako pfiklad je uvede-
no sledovani kinetiky kardialnich markerll u pacientd s AlM
a hodnoceni kardiotoxicity cytostatické lé¢by u hematoonko-
logickych pacient(.

V prvni skupiné byly pouzity vzorky sér 28 pacientl (47—86
let, 21 muzd, 7 zen) s diagnézou AIM s elevacemi ST seg-
mentl. Diagndéza byla stanovena podle pravidel doporuce-
nych Ceskou kardiologickou spole&nosti.

Prvni odbér byl proveden do 6 hodin od vzniku bolesti na
hrudi, druhy odbér 24 hodin po odbéru prvnim a tfeti 5. den od
pfijeti pacienta k hospitalizaci. Byla sledovana kinetika analy-
tl v pribéhu patologického procesu.

Kardiotoxicita onkologické Ié¢by byla sledovana u 21 pa-
cientll (44 + 10 let, 14 muzU, 7 Zen) s akutni leukémii po che-
moterapii antracykliny (kumulativni davka 448,7 + 91,3 mg/m?).
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Ptipravny rezim predstavoval podani cyklofosfamidu (celkova
davka 120 mg/kg, 60 mg/kg/den v tfihodinovych intravendznich
infuzich po 2 dny) spole¢né s perordlnim podanim busulfanu
nebo celotélovym ozafovanim. Tato IéCba byla nasledovana
transplantaci krvetvornych bunék. Kardialni markery byly mére-
ny pred a 6, resp. 24 hodin po ukonéeni predtransplantacniho
rezimu a dale 24 hodin a 14 dni po transplantaci krvetvornych
bunék.

Vzorky do téchto studii byly ziskané ve Fakultni nemocnici
v Hradci Kralové. Krev byla odebrana zilnim katétrem a do
hodiny byla zpracovana v laboratofi (centrifugace 5 min,
3500 otacek/min). Sérum bylo skladovano pfi -70 °C do ana-
lyzy. Projekt byl schvalen etickou komisi FN a LF UK v Hrad-
ci Kralové.

VYSLEDKY

Spravnost a mezilehla presnost (reprodukovatelnost)
vypoctena z naméfenych hodnot kontroly kvality je shrnuta
v tabulce (tab. 1). Nami stanovené hodnoty jsou ve shodé
s udaji vyrobce ve vSech parametrech kromé mezilehlé
pfesnosti u myoglobinu, kde jsme naméfili vy8Si hodnoty
varia¢niho koeficientu (11,6-15,6 %) nez udava vyrobce
(8,8-9,5 %).

mass a z 90,4 % u MYO). Z klinického hlediska je dulezité
sledovani kinetiky kardidlnich markerd. Z nasich vysledkl
vyplyva, ze pro kardiologickou diagnostiku Ize pouzit metody
obé, ale nelze kombinovat vysledky méfeni z jednotlivych
analyzatord mezi sebou. Tomu také odpovida skute¢nost, ze
jsou rozdilné hodnoty cut off udavané jednotlivymi vyrobci
(Elecsys: CK-MB mass = 6,8 ug/l, MYO = 72,0 ug/l a Eviden-
ce Investigator: CK-MB mass = 3,9 ug/l, MYO = 59,0 ug/l).

Pro ovéreni referenénich mezi udavanych vyrobcem jsme
stanovili hladiny kardidlnich marker( u skupiny darc krve
(tab. 3). (Koncentrace jednotlivych analytl, které jsme namé-
fili v této skupiné, pfiblizné odpovidaji idajim o referenénich
hodnotach vyrobce.)

Klinické studie

Koncentrace kardiomarkerd naméfenych ve skupiné paci-
entll s diagnézou akutniho infarktu myokardu jsou uvedeny
v tabulce (tab. 4).

U v8ech 28 pacientt byla jiz pfi prvnim odbéru zvy$ena kon-
centrace h-FABP a zaroven dosahovala maximalni naméfené
hodnoty. Pfi druhém odbéru byla hladina h-FABP podstatné
niz8i a pfi tfetim jiz byly vS8echny hodnoty v referenénich
mezich. U myoglobinu byla pfi prvnim odbéru naméfena kon-
centrace nad cut off u 90 % pacientll (s maximem u 85 %).
U 15 % pacientd byla maximalni naméfend hladina pfi

Tab. 1. Vysledky hodnoceni interni kontroly kvality pro Evidence Investigator Cardiac Aray (Randox) (n = 10)

CK-MB mass MYO GPBB h-FABP CAIll cTnl

kontrola 1 3,9 86,3 8,4 3,2 4,0 16

‘(‘l‘:g/f)e”“ace kontrola 2 13,2 1246 27,9 18,9 29,6 7,0
kontrola 3 30,9 120,7 68,1 43,8 39,6 12,0

kontrola 1 2,0 7,5 8,8 32 5,0 9,1

BIAS (%) kontrola 2 2,8 6,5 0,8 5,3 6,0 3,0
kontrola 3 3,6 8,1 4,7 2.4 9,9 0,4

kontrola 1 7,5 13,5 6,6 5,0 7,0 8,7

CV (%) kontrola 2 6,9 11,6 4,2 5,7 9,3 6,0
kontrola 3 8,6 15,6 7.9 8,7 9,8 9,0

Tab. 2. Porovnani bio€ipové technologie Evidence Investigator a rutinné pouzivaného systému Elecsys 2010 (n = 75)

; Koncentrace (ng/l) Shoda (%)
Analyt Systém — - - — -

median interkvantil. rozpéti min max.
Elecsys 2010 5,2 2,8-24,9 1,2 156,9

CK-MB mass - 94,5
Evidence 2,6 1,3-12,6 0,4 66,7
Elecsys 2010 62,4 41,3-124,2 29,0 854,9

MYO - 90,4
Evidence 52,6 35,1-82,1 15,5 614,3

Na vybrané sérii vzork( bylo provedeno pro CK-MB mass
a myoglobin porovnani vysledk( naméfenych systémem Evi-
dence Investigator (Randox) a rutinné uzivanym analyzato-
rem Elecsys 2010 (Roche). Vysledky méfeni jsou uvedeny
v tabulce (tab. 2). K hodnoceni vysledkd byla pouzita Pas-
sing-Bablokova regrese. Vysledky méfené na obou systé-
mech vykazovaly statisticky vyznamné rozdily. Rovnice
regrese byly nasledujici: Elecsys = 1,4232 Evidence + 0,4320
(korelaéni koeficient r = 0,9752) pro myoglobin (graf 1)
a Elecsys = 2,0656 Evidence + 0,0946 pro CK-MB mass (r =
0,9748) (graf 2). Absolutni namérené hodnoty jsou sice Cisel-
né nesrovnatelné, ale v rozliSeni normalnich a patologickych
koncentraci se metody témér shoduji (z 94,5 % u CK-MB

2. odbéru (po 24 hodinach). Obdobné jako h-FAPB se kon-
centrace myoglobinu velmi rychle navracely k normé. Hladina
GPBB byla rovnéz pozitivni u 90 % pacientt, ale maximalni
naméfené hodnoty bylo dosazeno pouze u 68 % z nich. Pfi
3. odbéru (5. den) pretrvavala zvySena hladina GPBB u 65 %
pacientl. Z ¢ehoz Ize usuzovat na pomalejsi kinetiku GPBB
ve srovnani s myoglobinem a h-FABP. Koncentrace CK-MB
mass dosahovala maxima u 75 % pacientl pfi 2. odbéru, pfi-
¢emz u 3. odbéru byly hladiny v 92 % pfipadt v normé. Kar-
dialni troponin | vzhledem ke své pomalé kinetice dosahoval
u 20 % pacientt pfi 1. odbéru dokonce koncentraci pod cut off,
ale pfi 2. odbéru uz byla ve vech pfipadech namérena zvyse-
né hladina (u 95 % maximalni hodnota).
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Graf 1. Passing-Bablokova regrese pro myoglobin Elecsys vs. Evidence Investigator
Y =1,4232 X + 0,4320
(95% CI smérnice: od 1,2985 do 1,5867 a 95% CI Useku: od -12,1281 do 5,6862)
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Graf 2. Passing-Bablokova regrese CK-MB mass Elecsys vs. Evidence Investigator
Y =2,0656 X + 0,0946
(95% Cl smérnice: od 1,9238 do 2,1402 a 95% ClI useku: od -0,1761 do 0,3993)

Pfed hematoonkologickou IéEbou byla u vSech pacientl
koncentrace kardiomarkert v referenénich mezich. Pfipravny
rezim pred transplantaci krvetvornych bunék vyvolal u 5 paci-
entll (24 %) zvySeni hladiny GPBB. U 2 pacientu (9 %) pretr-
vavala pozitivita jesté 14 dni po transplantaci, coz miiZze sou-
viset s predchozi Ié¢bou antracykliny jako projev chronické
kardiotoxicity. U jednoho pacienta se zvysila koncentrace
h-FABP po 14 dnech po transplantaci. Ostatni méfené kar-
dialni markery (CK-MB mass, MYO a cTnl) zustaly v refe-
renénich mezich. Z tohoto Ize usuzovat, ze GPBB by mohla
byt moznym citlivym markerem subklinické kardiotoxicity pfi
podani hematoonkologické 1é¢by.

Pouzité hodnoty cut-off pro jednotlivé kardialni markery
jsou uvedeny v tabulce 3.

DISKUZE

Pro diagnostiku posSkozeni myokardu existuje v dneSni
dobé Siroké spektrum biochemickych marker{.

Stanoveni kardidlnich troponin( je doporu¢eno na prvnim
misté. | kdyz je stanoveni cTnT dobfe standardizované, oba
troponiny jsou v praxi vyuzivany ve stejné mire, v Evropé
vySetiuje 51 % laboratofi cTnT a 49 % laboratofi cTnl (11).
Neustalym problémem stanoveni kardidlnich troponind
zUstava nizka analytickd citlivost metod. Jako cut off pro
diagnostiku AIM je doporu¢ovana hodnota 99. percentilu
zdravé populace stanovena s analytickou presnosti (CV%)
do 10 % (1). Toto kritérium vétSina souprav pro stanoveni
troponinu nespliiuje, i kdyz v sou¢asné dobé jiz pronikaji na
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Tab. 3. Koncentrace kardidlnich markeri ve skupiné 28 darct krve

Koncentrace (ug/l)
CK-MB mass MYO GPBB h-FABP CAlIll cTnl
pramér 2,1 39,4 4,3 2,4 23,8 0,18
SD 1,4 18,3 2,4 1,1 13,5 0,07
cut off vyrobce 3,9 59,0 7,3 45 55,0 0,40

Tab. 4. Primérné koncentrace kardialnich markerd ve skupiné 28 pacient( s AIM

Koncentrace (ug/l)
CK-MB mass MYO GPBB h-FABP CAlll cTnl
0-6 hod. 17,7 363,8 46,7 76,6 95,7 3,2
24 hod. 31,7 97,8 18,6 8,4 71,5 18,1
5dni 3,1 58,9 16,4 3,9 40,7 4,5

trh soupravy s niz8imi limity detekce a kvantifikace (high
sensitivity troponin), kterymi je mozné méfit velmi nizké
koncentrace troponinu s pozadovanou pfesnosti. Stanoveni
CK-MB mass je doporu¢eno pro diagnostiku infarktu myo-
kardu pouze v ptipadé, ze neni mozné stanoveni troponind,
zUstava vsak pro rychlou kinetiku markerem prvni volby pfi
diagnostice reinfarktu. Analyza myoglobinu hraje hlavni roli
v ¢asnych hodinach po vzniku infarktu myokardu pro svou
vysokou negativni prediktivni hodnotu. Prakticky ma ale
frekvence jeho vysSetfeni v diagnostice akutniho koronarni-
ho syndromu sestupny charakter (11).

Po shrnuti poznatk( o kardialnich markerech je mozné fici,
ze v mnoha pfipadech je pro pacienta vyhodnéjsi komplexni
pohled na biochemii kardialnich marker(. Biocipovy analyza-
tor Evidence Investigator (Randox) je prvni analyticky
systém, ktery dovoluje simultanni stanoveni klasickych kar-
diomarker(: troponinu I, myoglobinu a CK-MB mass a novych
molekul: GPBB, h-FABP a CAlll, které nejsou zatim v dia-
gnostice AIM rutinné pouzivané.

Vysledky sledovani analytickych parametri soupravy sou-
hlasi s daty udavanymi vyrobcem kromé hodnot namérenych
pro myoglobin. U myoglobinu jsme naméfili hodnoty varia¢ni-
ho koeficientu vyssi (11,6-15,6 %) nez udava vyrobce
(8,8-9,5 %). Na tuto skute¢nost poukazuji i dalsi publikované
prace (8, 12). Podle naSich zku$enosti problémem stanoveni
systémem Evidence investigator zlstava trvale hodnoceni
kontroly kvality.

Pro porovnani panelu Cardiac Array pro Evidence investi-
gator (Randox) s klasickymi imunochemickymi postupy
jsme vybrali analyzator Elecsys 2010 (Roche). Ziskané
vysledky z obou systému vykazovaly statisticky vyznamné
rozdily, jejichz divodem je slabd standardizace metod
a rozdily v kalibracich metod. V soucasné dobé je tudiz pro
kazdy systém potfeba hodnotit vysledky podle rozdilnych
hodnot cut off a samoziejmé je potfeba pfedevsim individu-
alné sledovat trendy v ristu a poklesu koncentraci kardio-
markerd.

Klinicka data ziskana o novych kardiomarkerech ukazuiji,
ze h-FABP je v prvnich hodinach po vzniku AIM citlivéjSim
diagnostickym markerem nez myoglobin. | kdyz je h-FABP

Seni poSkozeni myokardu od kosterniho svalstva. Je to cyto-
plazmaticky protein, ktery se tvofi pouze ve svalech pfic¢né
pruhovanych a nikoliv v myokardu. Dalo by se proto oCeka-
vat, ze pfi AIM budou hladiny CAlll v normé. Nami naméfené
vysledky ovSem ukazuji, ze se koncentrace CAlll u nékterych
pacientll béhem AIM vyrazné zvySuje.

Sérova koncentrace GPBB u pacientti s AIM ma v prvnich
hodinach podobnou kinetiku vzestupu jako myoglobin. Glyko-
gen fosforylaza BB se zatim jevi jako mozny ¢asny marker
budoucnosti.

U stanoveni kardiotoxicity cytostatické 1é¢by cyklofosfa-
midem se jevi jako pouzitelny marker glykogen fosforylaza
BB, ktera vykazovala u 24 % pacientl vzestup hladin po
podani pfipravného rezimu pfed transplantaci krvetvor-
nych bunék, a po ukonceni |éCby se vracela k normalnim
hodnotam.

Multiplexni analyza systémem Evidence Investigator je
vhodna zatim zejména pro vyzkumné ucely. Nevyhodami
tohoto poloautomatického systému zustavaji velky podil
manualni prace a nutnost sbéru série vzorkl. Firma jiz ale
vyvinula automaticky analyzator, ktery umoznuje vyuzivat
technologii proteinovych bio€ipli i pro statimova vysetfeni.

Zavérem je mozné fici, Zze sou€asné stanoveni vice kar-
dialnich marker umozni komplexnéjsi pohled na diagnostiku
poskozeni myokardu a vyuziti multiplexniho pfistupu zvySuje
diagnostickou senzitivitu a specificitu bioipového stanoveni
ve srovnani s jednotlivymi testy. Z tohoto divodu mulze byt
vyuziti Cipové technologie v nékterych situacich vhodné.
Relativni nevyhodou vSak mlzZe byt nutnost zpracovani celé-
ho méfeného panelu bez moznosti vybéru spektra analytl.
Toto by mélo byt v budoucnu vyfeSeno Upravami panelu na
zadost klinického pracovisté.

Zkratky

AIM — akutni infarkt myokardu
CAlll — karboanhydraza Ill
CCD — charge couple device

CK-MB mass — MB izoenzym kreatinkinazy
(hmotnostni koncentrace)

stejné jako myoglobin organové nespecificky, vyskytuje se  cTnl — kardilni troponin |
v kosternim svalstvu v daleko mensi mite nez myoglobin.  ¢InT — kardialni troponin T )
Jeho spoleéné stanoveni s myoglobinem zvysuje diagnostic-  GPBB — BB izoenzym glykogen fosforylazy
kou specificitu testu. Vzhledem k odliSnému zastoupeni obo GPLL ~ LL izoenzym glykogen fosforylazy

.p . PRV L oy § M p, ! vu GPMM — MM izoenzym glykogen fosforylazy
proteini v ruznych tkanich m0ze byt vypoCteny pomer p pagp — srdeéni typ proteinu vazajiciho mastné kyseliny
h-FABP/MYOQ uzite€ny pro odliSeni Iéze myokardu od poSko-  myo — myoglobin
zeni kosterniho svalstva (6). SD — smérodatna odchylka

Karboanhydraza lll je dal§im markerem pouzivanym k odli-  95% CI — 95% konfidenéni interval
(595)

— O
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Dodrzovani jednoduchych zasad
zdravého zivotniho stylu ma
klicovy vliv na prevenci
chronickych onemocnéni

Soucasny Zzivot v rozvinuté spolec-
nosti znamena snizenou nutnost pohy-
bu ¢i tézké fyzické prace, stravu chu-
dou na cenné nutrienty, ale bohatou na
kalorie, tuky a cukry a vysokou expozi-
ci tabakovému koufi. Tim dllezitéjsi je
role lékarl, ktefi by méli populaci infor-
movat a vychovavat ke zdravému
zivotnimu stylu.

Autofi se pokusili jednoduchym,
instruktivnim a srozumitelnym zpuso-
bem klasifikovat zakladni faktory zivot-
niho stylu a jejich vliv na nejcastéjsi
chronicka onemocnéni. Tykaly se &tyf
hlavnich faktor(i Zivotniho stylu: Zivota
bez koureni, Zivota s fyzickou aktivitou,
s dodrzovanim zasad zdravé diety
a bez vykyv( hmotnosti. Byla sledova-
na souvislost s rizikem diabetu, koro-
narniho onemocnéni, mozkové mrtvice
a rakoviny.

Studie sledovala 23 153 osob
v Némecku ve véku 35-65 let. Z plivod-

ze Ctyf sledovanych nemoci pfi zafaze-
ni do studie. Na konci studie byl sledo-
van vyskyt diabetes mellitus (DM),
infarktu myokardu (IM), cévni mozkové
pfihody (CMP) a rakoviny. Primérna
doba sledovani byla 7,8 roku. Fyzicka
aktivita byla definovana jako nejméné
3,5 hodiny tydné, vykyv hmotnosti jako
BMI nad 30 béhem Zivota, zdrava dieta
jako vysoky pfijem ovoce, zeleniny
a nizka konzumace masa, nekufactvi
jako celozivotni nekufactvi. VSechny
Ctyfi faktory byly hodnoceny 1 = zdrave,
0 = nezdravé, tedy celkové v rozmezi
0—4 body.

Béhem doby sledovani se noveé dia-
gnostikoval DM u 3,7 %, IM u 0,9 %,
CMP u 0,8 % a rakovina u 3,8 %. Méné
nez 4 % ucastnikl nemélo zZadny zdra-
vy faktor zivotniho stylu, 23,7 % mélo
jeden, 35,4 % dva, 27,8 % tfi a 9,1 %
vSechny &tyfi. Po vylouceni vlivu véku,
pohlavi, vzdélani a zaméstnani se sni-
zovalo riziko v8ech onemocnéni s ros-
toucim pocétem zdravych faktord Zivot-
niho stylu.

Mezi 924 ucastniky s 0 body doslo
k 209 onemocnénim béhem 6510 paci-

zivotniho stylu, které bylo pfifazeno
relativni riziko 1, porovnalo riziko sku-
pins 1, 2, 3 a 4 body zdravého zivotni-
ho stylu, riziko progresivné klesalo na
0,51, 0,37, 0,28 a 0,22. Tedy, ti se vSe-
mi Ctyfmi faktory zdravého zivotniho
stylu méli o 78 % (") nizSi riziko nékte-
ré ze sledovanych nemoci. Pro diabe-
tes to znamenalo snizeni rizika o 93
%, pro IM 81 %, pro CMP 50 % a pro
rakovinu 36 %.

Autofi uzaviraji, ze dodrzovani jed-
noduchych pravidel zdravého zivotniho
stylu mdze mit podstatny vliv na vznik
chronickych onemocnéni. | kdyz uvazi-
me, ze limitem studie mohly byt subjek-
tivni informace sledovanych i to, ze se
odehrala pouze v Némecku, jedna se
o fantastické vysledky.

Jak prosté, mily Watsone!
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Kanabinoidy a jejich derivaty obsa-
huji pfes 60 biologicky aktivnich ¢inidel
uzivanych v pfirodni mediciné jiz po
cela staleti. Hlavni exogenni kanabino-
id A%-tetrahydrocannabinol (A%-THC) je
psychoaktivni ingredienci marihuany.
Nova poznani endogennich kanabinoi-

da, jako je arachidonoylethanolamide,
2-arachidonoyl-glycerol or palmithyloet-
hanolamide a jejich receptory navozuji
diskuzi o pouzitelnosti téchto preparatd
v souc€asné mediciné. Jsou to dilezité
mediatory, jejichz uloha vSak neni
dosud dostate¢né prozkoumana. Zde
jsou sumarizovany soucasné poznatky
s ohledem na mozné vyuziti v terapii.
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Kupczyk P, et al. Cannabinoid sys-
tem in the skin — a possible target for
future therapies in dermatology. 2009;
669-679.
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Specialni sdéleni

Posuzovani zdravotniho stavu a pracovni
schopnosti u onemocnéni pohybového

systému

Cevela R, Celedova L, Bélohlavkova J.
Odbor lékafské posudkové sluzby MPSV CR, Praha

SOUHRN

Clanek seznamuje s novym pfistupem k posuzovani zdravotniho stavu, miry poklesu pracovni schopnosti a invalidity u onemocnéni
pohybového systému na zékladé vysledkd projektu ,Promitnuti pokrokl Iékaiské védy do funkéniho hodnoceni zdravotniho stavu
a pracovni schopnosti ve vztahu k Mezinarodni klasifikaci nemoci a s pfihlédnutim k Mezinarodni klasifikaci funkénich schopnosti“

feSeného Ceskou Iékafskou spolecnosti J. E. Purkyné.

Klicova slova: pohybovy systém, posuzovani zdravotniho stavu, pracovni schopnost.

SUMMARY

Cevela R, Celedova L, Bélohldvkova, J. Assessment of health state and working capacity of people suffering

from locomotive system diseases

The article informs about a new approach to health state assessment, rate of working capacity decline and incapacity of people
suffering from locomotive system diseases. It is based on the project results “Progress of medical science advances reflected in
functional health state assessment and working incapacity in relation to International classification of illnesses and International
classification of functional abilities” conducted by Czech Medical Association J. E. Purkyne.

Key words: health state assessment, working capacity, locomotive system diseases.

Ce.
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UvoD

V pfedchozim Cisle jsme Ctenafe seznamili s novym pfistu-
pem k posuzovani zdravotniho stavu, miry poklesu pracovni
schopnosti a invalidity u onkologicky nemocnych. DalSi kapi-
tolu, ktera byla zpracovana Ceskou lékafskou spoleénosti J.
E. Purkyné (CLS JEP) v letech 2007—2008 v ramci projektu
Ministerstva prace a sociélnich véci ,Promitnuti pokroku
lékarské védy do funkéniho hodnoceni zdravotniho stavu
a pracovni schopnosti ve vztahu k Mezinarodni klasifikaci
nemoci (MKN) a s pfihlédnutim k Mezinarodni klasifikaci
funkénich schopnosti®, predstavuji postizeni pohybového
systému. Podklady zpracované prednimi odborniky dle jed-
notlivych kapitol MKN 10 pfedstavuji zékladni vychodisko pro
vydani nové vyhlasky o posuzovani invalidity, které se jevi
jako nezbytné, nebot od 1. ledna 2010 nabyvaji ucinnosti
zédsadni zmény zakona o dlichodovém pojisténi v oblasti
invalidnich ddchodU; jedna se zejména o invaliditu ve tfech
stupnich (rusi se plna a ¢aste¢na invalidita), nové vymezeni
invalidity (jen v zavislosti na poklesu pracovni schopnosti)

a stanoveni novych posudkovych kritérii. Navrh vyhlasky je
zpracovan na zakladé novych zmocnéni obsazenych v § 108
odst. 1 pism. b) zdkona ¢. 155/1995 Sb., o dichodovém
pojisténi, ve znéni zakona ¢. 306/2008 Sb., a v § 127 odst. 2
zakona €. 582/1991 Sb., o organizaci a provadéni socialniho
zabezpeceni, ve znéni zakona ¢&. 479/2008 Sb. Pravé tato
zmocnéni nabyvaji u¢innosti od 1. ledna 2010 a reaguji na
koncepéni zmény v oblasti invalidity a invalidnich dtchodu
schvalené v ramci tzv. parametrickych zmén dichodového
pojisténi.

HODNOCENI FUNKCNIHO POSTIZENI
A DISABILITY U POHYBOVEHO USTROJI DLE
NAVRHU NOVE VYHLASKY

Z jednotlivych onemocnéni z divodu velkého rozsahu
uvadime pouze pfiklady, a to jen nékterych oddilli kapitoly
XIlI (Nemoci svalové a kosterni soustavy) a kapitoly XV

Adresa pro korespondenci:

MUDr. Be. Rostislav Cevela

Odbor posudkové sluzby MPSV CR
Na Pofi¢nim pravu 1, 128 00 Praha 2
e-mail: rostislav.cevela@mpsv.cz
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(Funkéni poruchy, postizeni po urazech, operacich) nové
vyhlasky.

KAPITOLA XIIl - NEMOCI SVALOVE
A KOSTERNI SOUSTAVY

Oddil A — artropatie

Osteoartoza

Osteoartroza (OA) patfi k nejéastéjsSim kloubnim onemoc-
nénim. Postihuje asi 12 % populace a jeji prevalence stoupa
s vékem. Ve vékové skupiné nad 70 let se udava vyskyt OA
az v 50 %. OA kolenniho kloubu postihuje 5-15 % lidi ve
véku 35-74 let. Castéji jsou postizeny Zzeny v poméru 2-5 : 1.
OA je degenerativni kloubni onemocnéni, u kterého dochazi
k poruse integrity kloubni chrupavky a v navaznosti na ni i ke
zménam subchondralni kosti a pfilehlych mékkych kloubnich
tkani a svalstva. OA nejvice postihuje kyc€elni a kolenni klou-
by, nachazime ji vSak bézné i v jinych lokalizacich (patef,
drobné klouby rukou a nohou aj.). RozliSujeme dvé zakladni
formy onemocnéni: primarni OA, ktera se odviji od metabolic-
ké poruchy chondrocytarni syntetické aktivity, a sekundarni,
nasedajici na pfedchazejici patologicky kloubni proces.

Primarni OA (idiopatickd) mlze byt lokalizovana nebo
generalizovana (postihuje tfi a vice kloubd nebo kloubnich
skupin).

Sekundarni OA ma pfi¢inu mimo chrupavku. Vznika
nasledkem traumatu, vrozené nebo vyvojové vady (napf. vro-
zené vymknuti kyc¢li) nebo v dusledku jiného onemocnéni
(zanétliva onemocnéni kloubl, metabolickd onemocnéni,
akromegalie, hyperparatyredza, krystalické artropatie, asep-
tické nekrézy kloubni — napf. ky€elni kloub u alkoholikd, pfi
lé¢eni glukokortikoidy, neuropaticky kloub), z ddvodu mecha-
nického pfetizeni (osové deviace, nadvéha, chronické preté-
zovani kloubu praci, sport).

Zvlastnim typem generalizované OA je tzv. erozivni osteo-
artréza, u které je vice vyjadiena zanétliva komponenta
a muze byt mirné odliSna Ié€ebna strategie. Postihuje ruce
a je charakterizovana pfitomnosti erozi.
ci osteoartozy kolenni a kycelni klouby. OA vahonosnych
kloubll je pric¢inou bolesti a zhorSeni funkénich schopnosti
mnoha nemocnych a nej¢astéjsi pfic¢inou disability ve spole¢-
nosti. OA mlze ovliviiovat stabilitu kloubni, mize se projevo-
vat jako porucha kloubni osy. OA je v principu kauzalné nelé-
Citelnd, proto je nutné akceptovat urlitou progresi
onemocnéni. Pfi rychlé progresi je nutné zintenzivnit 1é¢ebny
pfistup.

Pracovni neschopnost a stupen invalidity zalezi na tom,
které klouby jsou postizeny, zda je postizena dominantni
ruka, zda se jedna o rychle progredujici nebo erozivni OA.
Pravidelné cvi¢eni doma dle instruktaze fyzioterapeuta
pomaha udrzovat pracovni schopnost. Vyznamny parametr
pro posuzovani je rozsah flexe v kolennich a kycelnich klou-
bech. Je nutné posuzovat konkrétni rozsahy pohybu v kloubu
vzhledem ke konkrétnimu povolani. Optimalni je provést
ergodiagnostické vySetieni v ergodiagnostickém centru.

Pokud rozsah a stuperi OA nemd dopad na funkci kloubU
a koncetin nebo je dopad jen minimalni, neni pracovni schop-
nost snizena. Pro dopad na pracovni schopnost je rozhoduiji-
ci postizeni mobility, chlize, stani, sezeni, schopnost udrzo-
vani a zmén polohy téla, vstavani a usedani, ohybani, klek,
dfep a schopnosti vykonavani koordinovanych &innosti pfi
prfemistovani a manipulaci s pfedméty.

Pokud OA pUsobi ve svych disledcich funkéné vyznamné
omezeni kloubU a konéetin, které zplsobuje, ze fada dennich
aktivit je vykonavana s obtizemi, mGze jit o snizeni pracovni
schopnosti cca o tfetinu. V pfipadech, kdy jde jiz o neschop-
nost vykonavat nékteré bézné denni aktivity, je pracovni
schopnost zpravidla snizena o polovinu. V pfipadech, kdy OA

jiz omezuje schopnost vykonavat vétSinu béznych dennich
aktivit, jde o neschopnost soustavné prace.

U postizeni ruénich kloubll dochazi k omezeni obratnosti,
koordinace svalovych skupin, k porucham uchopové funkce
ruky a ke snizeni sily svalové. Pracovni neschopnost u irito-
vané koxartrdzy a gonartrozy je kratkodobd a stuper invalidi-
ty u koxartrozy a gonartrozy je dan stupném postizeni
a funkéniho omezeni dolnich koncetin. U téZSich forem artro-
zy nosnych kloubd jsou vhodna pracovni zafazeni vstoje
a vsedé s ob¢asnym prechazenim s vylou¢enim noseni téz-
kych bremen.

Kazuistika 1 — artréza hlezenniho kloubu

Zena, 49 let, absolventka dvouleté ekonomické $koly bez
maturity vykonavala vzdy prace administrativniho charakteru.

V roce 2003 utrpéla zlomeninu v oblasti levého hlezenniho
kloubu, ktera byla feSena osteosynteticky, osteosynteticky
material byl po zhojeni odstranén v roce 2005. Sekundarné
doslo ke vzniku tézké artrézy v oblasti horniho hlezenniho
kloubu, ktera byla jednoznaéné verifikovana rentgenologic-
kym vySetfenim. FunkEné byla pfitomna prakticka rigidita
kloubu. Postaveni kloubu bylo spravné.

Prislusna OSSZ hodnotila zdravotni postizeni jako ztuhnu-
ti horniho hlezenniho kloubu v nepfiznivém postaveni.

Nejednalo se vSak o relevantni posouzeni, nebot u posu-
zované bylo zcela jednoznaéné prokazano pfiznivé postave-
ni kloubu. | pfi tomto nespravném posouzeni vSak posuzova-
na nedosahla zadného stupné invalidity.

PK MPSV CR zdravotni postizeni zafadila dle pfilohy &. 2,
vyhlasky 284/1995 Sb. v plném znéni do kapitoly XV, oddilu
H, polozky 61, pismeno a), ve kterém se pravi: ,Ztuhnuti hor-
niho hlezenniho kloubu v pfiznivém postaveni“. Procentni
mira poklesu schopnosti soustavné vydélecné ¢innosti odpo-
vidala pfisluSnym 10 %. Nejednalo se o plnou ani o ¢astec-
nou invaliditu.

Vertebrogenni algicky syndrom na podkladé degenerativ-
nich zmén a retrolistézy pfi negativnim klinickém neurologic-
kém nalezu neomezoval posuzovanou nad ramec zakladniho
onemocnéni. Z téchto divodl a z ddvodu vhodného pracov-
niho zafrazeni nebylo shledano opodstatnéni dalSiho zvySeni
poklesu schopnosti soustavné vydélecné cinnosti dle §6,
odst. 4 vySe uvedené vyhlasky.

KAPITOLA XV — FUNKENI PORUCHY,
POSTIZENI PO URAZECH, OPERACICH

Oddil F — postiZzeni konéetin

Endoprotézy hornich a dolnich koncetin

Aloplastiky ky&elnich kloubt patfi dnes k nej¢astéjsim orto-
pedickym operacim, kdy jsou destruovana kloubni jamka
i hlavice nahrazeny endoprotézou. Endoprotéza kycelniho
kloubu se sklada z jamky a dfiku. Velmi ¢asté jsou i totalni
vymény kolennich kloubl. Vzacnéj$i jsou endoprotézy
ramennich a loketnich kloubd. Mezi vzacné patfi totalni
endoprotézy radiokarpalniho kloubu a metakarpofalangeal-
nich kloubd.

Endoprotézy kycelnich kloubl délime dle ukotveni na:

— cementované (obé komponenty — femoralni i acetabular-
ni) jsou fixovany kostnim cementem,

— necementované, kde jsou komponenty fixovany do kosti
bez cementové mezivrstvy,

hybridni, kde je kazda z komponent fixovana rozdilnou
ho kloubu je koxartréza.

Dlouhodobé vysledky po implantacich endoprotézu jsou
vSeobecné velmi dobré, a€ jsou pacienti operovani v relativné
mladém véku a kvalita kosti je pravidelné snizena dlouhodo-
bou hypoaktivitou a terapii kortikoidy. Oboustranna implanta-
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Tab. 1. Navrh vyhlasky o posuzovani invalidity — Kapitola XIIl Nemoci svalové a kosterni soustavy, oddil A — artropatie

Polozka

Druh zdravotniho postizeni

Mira poklesu
pracovni
schopnosti
vV %

Osteoartréza

Primarni lokalizovana nebo generalizovana, sekundarni vznikla nasledkem traumatu, vrozené nebo vyvojo-
vé vady, z ddvodu mechanického pretizeni nebo v disledku jiného onemocnéni, erozivni (postihujici ruce,
s vice vyjadfenou zanétlivou komponentou)

posudkové hledisko

Pfi stanoveni miry poklesu pracovni schopnosti se hodnoti funkéné vyznamné postizeni kloubd, lokalizace
osteoartrézy zhorsujici mobilitu (kolenni a kycelni klouby, zejména ve vztahu k dosazeni kritickych hodnot
pro pohyblivost a bézny zivot), zda je postizena dominantni horni kon¢etina a ruka nebo zda se jedna o rych-
le progredujici nebo erozivni osteoartrézu. Prihlizi se i k pfipadnym komplikacim, jako je nekréza kosti,
instabilita kloubu. Pro dopad na pracovni schopnost je rozhodujici postizeni pohyblivosti, schopnosti stani,
sezeni, zmén polohy téla, vstavani a usedani, ohybani, schopnosti vykonavat koordinované &innosti pfi
manipulaci s pfedméty, dopad na celkovou vykonnost a schopnost vykonavat denni aktivity.

1a

lehké formy s lehkym dopadem na funkci kloubt a koncetin, pohyblivost a celkovou vykonnost

10

1b

stfedné tézké postizeni s funkéné vyznamnym postizenim dvou a vice velkych/nosnych kloubd nebo s funkgé-
né vyznamnym omezenim vétsiny malych kloubd rukou nebo nohou, zachovany pohybové schopnosti, snize-
ni celkové vykonnosti, nékteré denni aktivity vykonavany s obtizemi nebo s vyuzitim kompenzacénich mecha-
nism{ nebo prostfedku

20-35

1c

tézké postizeni s funkéné téZkym postizenim dvou a vice velkych/nosnych kloubl nebo s téZkym postizenim
vétsiny malych kloubud rukou (zejména narus$eni Uchopu) nebo nohou, se znaénym omezenim pohybovych
schopnosti a celkové vykonnosti pfi sttedné tézkém zatiZzeni, nékteré denni aktivity omezeny

40-50

1d

zvlasté tézké postizeni tézké postizeni pohybovych schopnosti, celkové vykonnosti, nékteré denni aktivity

60-70

znacné omezeny

ce v jedné dobé se neosvédcila, mobilizace pacientl je obtiz-
na a operacni zatéz znacna. Preference je v postupné
implantaci v kratkych, minimalné tfimési¢nich ¢asovych
odstupech.

Mezi komplikace TEP patfi bolestivost, luxace TEP, peri-
patetické zlomeniny, heterotopické osifikace, nervova obrna.

Predoperacni fyzioterapie (nacvik chize s opérnymi
pomUlckami, posilovani glutealniho svalstva, abduktord
a vnitfnich rotatord, uvolfiovani hypertonickych adduktorti
a flexorll) vyrazné zkracuje hospitalizaci a pooperacni fyzio-
terapii. Po 3 mésicich RTG kontrola, operatér doporuci
postupné odkladani berli, eventualné doporuci vychazkovou
hdl pfi pretrvavajicim pocitu nejistoty.

Kazuistika 2 — stav po totalni endoprotéze (TEP)
kycelnich kloubt

Muz, 39 let, absolvent stfedni Skoly s maturitou, ktery byl
v minulosti 1é¢en kortikoidy pro glomerulonefritidu, byl sledo-
van pro lehkou formu osteopordzy a pro aseptickou nekrézu
hlavic ky€elnich a ramennich kloubu. V disledku této nekré-
zy mu byly mikroinvazivnim pfistupem implantovany totalni
kloubni nahrady obou kyc&elnich kloubd, pravého kycelniho
kloubu v 10/2007, levého ky&elniho kloubu v 01/2008.

Pfislusna OSSZ posoudila posuzovaného v roce 2007
a 2008 pIné invalidnim. V roce 2009 nebyl pfi kontrolni KLP
na OSSZ hodnocen piné ani ¢astec¢né invalidni.

Jizvy po operaci obou kycelnich kloubl byly zhojeny
a stav byl stabilizovan. Funkce kloubl byla odpovidajici
pooperaénimu stavu, kde flexe se pohybovala mezi 90-100
stupni. Dle rentgenologického vySetfeni byly kloubni nahra-
dy spravné umisténé, znamky uvolnéni nebyly zjiStény.
Posuzovany byl schopen chiize bez opory a bez ortopedic-
kych pomucek.

Na obou ramennich kloubech byla také popsana asepticka
nekréza hlavic ramennich kloubl. U obou ramennich kloubd
doSlo béhem nékolika mésicl ke zhorSeni jejich funkce, od
prakticky normalni rozsahu pohybu az po abdukci do 75 stup-
fd a omezenou rotaci o 1/3.

Osteopordza byla lehkého stupné, kdy se T-skére pohybo-
valo v rozmezi -1,7/-2,1. Z dlivodu osteoporotického postize-
ni nebylo zjisténo podstatné snizeni vykonnosti a pohyblivos-
ti, nebyla zjisténa ani zvySena lomivost, tézké deformace
apod.

Z&kladni onemocnéni — chronicka ledvinova nedostatec¢-
nost na podkladé chronické glomerulonefritidy byla relativné
stabilizovana. Na zakladé komplexnich vysetfeni urologické-
ho pracovisté se jednalo pouze o mirnou formu chronické
ledvinové nedostatecnosti, IéCba kortikoidy jiz byla z divodu
osteoporozy a aseptickych nekrézy v minulosti ukoncena.

PK MPSV CR se neztotoznila s posudkem OSSZ a zdra-
votni postizeni hodnotila jako nadale odpovidajici ¢astecné
invalidité. Zdravotni postizeni bylo hodnoceno dle kapitoly
XV, oddilu H, pol. 50.2, pfilohy &. 2 vyhlasky 284/1995 Sb.
v plném znéni, ve které se pravi: ,Endoprotézy kycelnich,
kolennich kloubl — oboustranna (totalni endoprotéza)®“.
Posudkoveé bylo s ohledem na relativné dobrou hybnost obou
kloubnich nahrad hodnoceno na dolni hranici procentniho
rozmezi (40-70 %), tj. 40 %. Pro snizeni této hranice ve
smyslu § 6 odst. 5 vySe citované vyhlasky nenalezla komise,
s ohledem na zhorsujici se, tj. nestabilni stav na ramennich
kloubech, divod.

TaktéZ nebyl nalezen dlivod pro hodnoceni na horni hrani-
ci procentniho rozmezi, tj. plné invalidnim, nebot u posuzo-
vaného nebyla pohyblivost operovanych kloubl téZce ome-
zena, nebyla zjisténa porucha motorické inervace, vyrazné
svalové atrofie ¢i zkraceni koncetiny vice nez o 4 cm.

Ztraty hornich a dolnich koncetin a jejich ¢asti

Ztraty horni a dolni koncetiny jsou vysledkem chorob, kte-
ré vedou k indikaci amputace koncetiny. Jsou to: choroby
koncetinovych cév, traumata, tumory, infekce, kongenitalni
anomalie, poranéni a onemocnéni nervova. U ztrat koncetin
je nutna kvalitni ucelena rehabilitace véetné spoluprace
s psychologem.

Amputace je odstranéni periferni ¢asti téla véetné krytu
meékkych tkani s preruSenim skeletu, ktera vede k funkéni
anebo kosmetické zméné s moznosti dalSiho protetického
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Tab. 2. Navrh vyhlasky o posuzovani invalidity — Kapitola XV Funkéni poruchy, postizeni po Urazech, operacich, oddil B — postizeni koncetin

Mira poklesu
Polozka | Druh zdravotniho postizeni pracovni
schopnosti v %
Ztraty koncetin, jejich ¢asti
posudkové hledisko
1 Mira poklesu pracovni schopnosti se stanovi podle omezeni fyzické vykonnosti, pohyblivosti, chlize, stani,
schopnosti koordinace pohybd, funkéniho postizeni ruky, manipulace a prfenaseni predmétd, dopadu na
schopnost vykonavat denni aktivity, s pfihlédnutim k dominanci horni koncetiny.
1a anatomicka ztrata jedné koncetiny nebo ztrata konéetiny s kratkym pahylem stehna nebo paze, bez moznosti 70
kompenzace protézou
1b anatomicka ztrata ¢asti dolni koncetiny ve stehné nebo ztrata horni koncetiny v pazi s ohledem na dominanci 50-60
1c anatomicka ztrata dolni koncetiny v bérci nebo ztrata horni konéetiny v predlokti s ohledem na dominanci 35-45
1d anatomicka ztrata ruky nebo €aste€na ztrata ruky s Uplnou ztratou uchopu s ohledem na dominanci, nebo 35
ztrata nohy
anatomicka ztrata ¢asti ruky s ohledem na dominanci pfi ¢aste¢né zachované funkci Uchopu nebo ztrata
1e palce ruky s ohledem na dominanci pfi ¢aste¢né zachované funkci uchopu nebo ztrata ¢asti nohy v nartu 25-30
nebo ztrata ¢asti nohy v zaprsti
1f anatomické ztraty nékolika prstl jedné ruky pfi zachovaném uchopu nebo ztrata nékolika prstl nohy nebo 5-15
nohou (kromé palce nohy)
anatomickeé ztraty nékolika prstl na obou rukach pfi zachovaném tGchopu nebo ztrata palce ¢i obou palcl na
19 . XL N s 15-25
nohach nebo ztrata nékolika prstd nohy v€etné palce nohy
kombinované anatomické ztraty ¢asti dvou koncetin nebo podstatnych ¢asti koncetin (v pazi, ve stehné),
1h podle rozsahu a vyznamnosti ztraty, ztraty dominantni horni koncetiny, dopadu postizeni na funkci koncetin, 40-70
na pohyblivost, schopnost chlize, stani, koordinaci pohybl, manipulaci a pfenaseni predmétu
1i anatomickeé ztraty dvou koncetin nebo ¢asti tfi koncetin 80
Endoprotézy na hornich koncetinach, endoprotézy ramenniho kloubu, loketniho kloubu
2 posudkové hledisko
Mira poklesu pracovni schopnosti se stanovi jen pfi prokazani omezeni rozsahu pohybu, svalové sily
a funkce koncetiny pro manipulaci a prenaseni predmétl a denni aktivity, podle rozsahu funkéni poruchy.
2a lehké poruchy, lehké omezeni hybnosti a funkce 10
2b stfedné téZké poruchy, s poruchou motorickych funkci konéetiny, svalovymi atrofiemi, podstatnym omezenim 25_35
hybnosti v kloubu, nékteré denni aktivity omezeny s ohledem na dominanci koncetiny
2c tézké poruchy, uvolfiovani, zanétlivé komplikace, tézké poruchy hybnosti paze 50-70

oSetfeni. Exartikulace se od amputace liSi pouze v tom, ze
periferie je odstranéna v linii kloubu. Resekce je odstranéni
interkalarniho segmentu pouze s ¢asti mékkych tkani, pfi-
gemz tento defekt miize byt lokalné nahrazen. Uéelem téchto
rekonstrukénich vykond je eliminace onemocnéni anebo
funkéniho postizeni se snahou o dosazeni navratu lokomoce
nebo ¢aste¢né funkce.

V poopera¢nim obdobi je nutny dlouhodoby rehabilitaéni
plan na bazi ucelené rehabilitace. Spravné bandazovani,
Casné ,otuzovani“ pahylu a polohovani pahylu, provadéné
v ramci rehabilitaéniho oSetfovatelstvi nebo fyzioterapie je
pfedpokladem pro moznost kvalitniho oprotézovani. Ve svété
v poslednich desetiletich nastal odklon od mékkého banda-
zovani pahylu smérem k rigidni sadrové fixaci, ktera je po
tydnu ménéna. Tento postup by mél branit otoku, chranit
pahyl, podporovat hojeni a formovani pahylu, branit rozvoji
kontraktur. Na ortopedickych pracovistich se pouziva stale
také mékkeé elastické bandazovani pahylu se stejné dobrymi
vysledky.

Existuje také moznost pfimo na opera¢nim séle provést
odlitek protézy a nalozit prvotni jednoduchou protézu pfimo
na Cerstvy amputacni pahyl.

Kazda amputace at horni, nebo dolni koncetiny je zasah
do psychiky nemocného, proto je dulezita psychologicka,
eventualné psychiatricka péce.

Po amputaci dominantni horni kon¢etiny je nutné precvico-

vani na nedominantni horni koncetinu. Nepostradatelné jsou
pro pacienta pomucky pro ,funkéné jednoruké“. U ztrat kon-
Cetin je velmi dudlezity nacvik sebeobsluhy — osobni hygiena,
sebesyceni, pfiprava stravy, oblékani. Nacvik lokomoce Sko-
lou chiize pro amputované se provadi intenzivné v rehabili-
taénich Ustavech a centrech technické pomoci. Mozné je také
absolvovat kondi¢ni jizdy specialni autoSkoly pro obcany
s upravou spojky, brzdy a plynu na ruéni ovladani pfi postize-
ni dolnich kongetin nebo absolvovani celé autoskoly pro
zdravotné postizené, nevlastni-li ob¢an fidi¢sky priikaz.

Komplexni rehabilitatni pé¢i o amputované zabezpecluji
rehabilitacni Ustavy a specializovana centra technické pomo-
ci.

Pfi postizeni funkce hornich koncetin ztratovym porané-
nim, vrozenymi nebo ziskanymi vadami, nasledky po ura-
zech, zanétlivymi i degenerativnimi onemocnénimi je pro sta-
noveni miry poklesu soustavné vydélecné cinnosti nutné
vychazet z toho, zda se jedna o postizeni dominantni Ci
nedominantni koncetiny.

Mladi pacienti po amputacich dolni kon€etiny maji pouze
nevelké Zivotni omezeni a dobré protetické vybaveni umoz-
fiuje i kvalitni profesi. Starsi spoluob&ané zejména polymor-
bidni se hlife uéi nacviku chlize na vysoké protéze, eventual-
né na dvou protézach, funkéni omezeni byva vétsi, dosahuje
upoutani na vozik pro invalidy. U pacientdl po amputaci horni
konc&etiny transhumeralni voli operatér délku pahylu tak, aby
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nasledné protetické vybaveni umoznovalo urcitou stabilizaci
lokte v libovolné poloze flexe/extenze i rotace.

Amputace ruky vzdy znamenaji velkou funkéni ztratu,
zachovani proximalni rfady karpu umoznuje pronosupinaéni
pohyby pahylu protézy. Protetické vybaveni je pfevazné kos-
metické. Moznost myoelektrické protézy vyrazné zlepsi kvali-
tu Zivota nemocného.

Traumatické defekty ruky by po zakladnim oSetfeni mély
byt feSeny definitivné na specializovanych plastickych praco-
vistich zabyvajicich se chirurgii ruky nebo mikrochirurgii.

Ztrata ruky je hendikepujici pro pacienta, velikost funkéni-
ho postizeni je zavisla na tom, zda se jedna o dominantni
koncetinu ¢i nedominantni.

Pokles pracovni schopnosti po amputacnich ztratach kon-
Cetin vyplyva z rezidudlniho omezeni fyzické vykonnosti
a mobility (schopnost chiize, stani, sezeni), schopnosti koor-
dinace pohybu a manipulace a pfenaseni pfedmétu.

Uplné ztraty koncetin, zejména dominantnich, plsobi zpra-
vidla neschopnost soustavné pracovat, pokud nejsou vytvo-
feny zcela mimofadné pracovni podminky.

Castecné ztraty koncetiny/koncetin podminuji pokles pra-
covni schopnosti o tfetinu; rozsahlejsi ztraty nebo kombino-
vané caste€né ztraty podmifiuji pokles pracovni schopnosti
zpravidla polovinu, podle rozsahu funkénich dusledkd, kvalifi-
kace a adaptace.

Kazuistika 3 — traumaticka amputace prstt
dominantni ruky

Muz, 59 let, vyuéeny zamecénik vykonaval vzdy délnické
profese.

Posuzovany v minulosti prodélal amputaéni ztratu posled-
nich dvou ¢lanka Il. prstu a celého lll. az V. prstu dominantni
ruky. Zaroven byl sledovan pro artrézu s omezenou hybnosti
levého ramenniho kloubu, ktera byla feSena akromioklaviku-
larni resekci.

Pfislusnou OSSZ byl posuzovany opakované posouzen
¢astecné invalidnim pro dekompenzovanou artrézu levého
ramenniho kloubu.

PK MPSV CR byl posouzen shodné &aste¢né invalidnim,
ale nikoliv pro artrotické postizeni ramenniho kloubu, nybrz
na ztratové poranéni prstl na dominantni ruce. Funkce levé
ruky nebyla v€etné jemné motoriky dobfe zachovana, uchop
byl mozny pouze mezi palcem a proximalnim ¢lankem II. prs-
tu, ruku nebylo mozné dat v pést. Posuzovany se preucil na
pravéka. Levou ruku pouzival pouze jako ruku pomocnou.
Nelze vylougit, Ze z divodu jejiho pFetéZovani doslo ke vzni-
ku artrotického postizeni levého ramenniho kloubu, které bylo
nasledné feSeno operativné — akromioklavikularni resekci.
Hybnost operovaného ramenniho kloubu byla omezena,
abdukce se rovnala 70 stupntm, zevni i vnitfni rotace byla
omezena o 1/3 pavodniho rozsahu.

Zdravotni postizeni komise zaradila do kapitoly XV, oddilu
H, polozky 30 pfilohy €. 2, vyhlaSky 284/1995 Sv. v plném
znéni, tj. ,Ztrata tfi prstd ruky s vyjimkou palce dominantni
koncetiny“. Ze zde uvedeného rozmezi poklesu schopnosti
soustavné vydéle¢né &innosti 25-30% bod(i zvolila s ohle-
dem na soubézné postizeni levého ramenniho kloubu horni
hranici a dle § 6 odst. 4 vySe uvedené vyhlasky ji s ohledem
na profesi zvySila o 10 %. Celkovy 40% pokles schopnosti
soustavné vydéle¢né ¢innosti odpovidal ¢astecné invalidité.

ZAVER

V kapitole XIlII — Nemoci svalové a kosterni soustavy —
vychazi obecné posudkové zasady pfi hodnoceni miry pokle-
su pracovni schopnosti z funkéniho postizeni pohybového
systému. Pfitom je tfeba zhodnotit, zda jde o zanétlive, systé-
mové nebo degenerativni postizeni, jeho lokalizaci, rozsah
a tizi, aktivitu, stupen strukturalniho postizeni, zda je postizen

jeden nebo vice kloubu, postizeni funkce kloubt, pfitomnost
mimokloubnich pfiznakll, stupen alterace celkového stavu.
Je nutno vzit v uvahu i dosavadni vyvoj postizeni, tzn. rych-
lost progrese, odpovéd na lécbu a eventualné komplikace
|é¢by. Pro stanoveni miry poklesu pracovni schopnosti je roz-
hodujici dopad zjisténych skute¢nosti na celkovou vykon-
nost, pohybové schopnosti, schopnost zvladat denni aktivity
a na kvalitu zivota. Pro hodnoceni funkéniho postizeni se
vyuzivaji dotazniky na hodnoceni funkce, kvality Zivota, algo-
funkéni indexy atd. a posouzeni funk&nich disledkl postize-
ni pohybového a nosného Ustroji a funkénich schopnosti
podle Mezinarodni klasifikace funkénich schopnosti, disabili-
ty a zdravi. Samotné degenerativni zmény bez funkéni poru-
chy nebo provedena operace na pohybovém systému, ktera
mé dobry funkéni vysledek, nepodmifiuji pokles pracovni
schopnosti.

V kapitole XV — Funkéni poruchy, postizeni po urazech,
operacich — se pfi hodnoceni miry poklesu pracovni schop-
nosti vychazi z funkéniho postizeni, na kterém se podili jak
postizeni nosného a pohybového systému, tak i postizeni
funkce dalSich organu a systému. Pfitom se hodnoti zejména
postizeni vykonnosti, pohyblivosti (chize, stani), schopnost
koordinace pohybl, pfend$eni a manipulace s predméty,
schopnost vykondvat denni aktivity. Dopad na pracovni
schopnost maji rozsah a tize postizeni funkce organ(i nebo
télesnych systéma, anatomické nebo funkéni ztraty koncetin
nebo jejich ¢asti, muskuloskeletalni zmény, naruseni pohybli-
vosti kloubl a koncetin, lymfedém, neuropatie, poruchy miu-
veni, pfijimani potravy, zazivani, moceni, defekace, chronic-
ka bolest, psychické zmény, poruchy smysll, vysledek
operacniho vykonu, popf. estetické postizeni. Samotné pro-
délani urazu, operace, implantace kloubni nahrady s dobrym
funkénim vysledkem nepusobi pokles pracovni schopnosti.

Zkratky B
MPSV CR - Ministerstvo prace a socialnich véci Ceské republiky

0SSz — okresni spravé socialniho zabezpeceni

OA — osteoartréza

PK — posudkova komise

WHO — Svétova zdravotnicka organizace
(World Health Organisation)
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Specialni sdéleni

Efektivita 1écby patologického hraéstvi -
pilotni studie

NesSpor K, Scheansova A.
Psychiatricka I1ééebna Bohnice a Institut postgradualniho vzdélavani ve zdravotnictvi, Praha

SOUHRN

V této nekontrolované pilotni studii uvadime, k jakym zménam doslo béhem Iécby u patologickych hracu. Nas soubor tvorilo 47 osob,
které dochazely na ambulantni skupinovou terapii. Kromé znaénych finanénich Uspor jsou pfi |é€bé napadna zejména zlepSeni

v oblastech vztaht, spanku, soustfedéni, paméti a vykonnosti.

Kliéova slova: patologické hracstvi, hazardni hry, Ié¢ba, skupinova psychoterapie, ambulantni Ié¢ba.

SUMMARY

Nespor K, Scheansova A. Pathological gambling — a pilot study of treatment effects

We describe the changes during the treatment of pathological gambling. 47 outpatients undergoing group psychotherapy participated
in this uncontrolled study. Considerable improvements of their financial situation, relationships, sleep quality, concentration and

productivity were observed.

Key words: pathological gambling, therapy, group psychotherapy, outpatient treatment.
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UvoD

Pomérné Casto se setkavame s otazkou, jak efektivni je
Ié€eni pro patologické hracstvi. Uz jedna z prvnich praci
na toto téma prokazala efektivitu desenzitizace ve fantazii
(1). Petry et al. (2) dolozili efektivitu kratké intervence pro
problémové a patologické hra¢stvi. Dannon et al. (3) zjisti-
li u€innost SSRI, topiramatu a naltrexonu v této indikaci.
Dowling et al. (4) uvedli pfiznivé vysledky u Zen lé¢enych
kognitivné-behavioraini terapii. Petry et al. (5) uvadeéji
dobré vysledky pfi pouziti kognitivné behavioralni terapie.
Abstinenci usnadfovaly i navstévy setkani svépomocné
organizace. Citovana autorka proto doporucuje kognitivné
behavioralni terapii kombinovat s Uc¢asti na setkanich své-
pomocné organizace. O ucinnosti psychologické |é¢by pro
patologické hraéstvi svéd¢i metaanalyza autor(l Pallesena
et al. (6). Uzite¢na je také rodinna terapie (7). V posled-
nich letech se Casto objevuje nazor, ze pfi posuzovani
vysledku |é¢by je kromé abstinence spravné brat v uvahu
i dal$i okolnosti zivota, napfiklad mezilidské vztahy, pra-
covni uplatnéni, kvalitu zZivota nebo nepfitomnost trestné
¢innosti.

Cilem této nasi pilotni studie bylo ziskat zakladni informaci
o tom, jaky efekt ma lé¢ba patologického hracstvi u lidi, ktefi
se ambulantné |é¢i, at uz po prfedchozi Ustavni IéCbé nebo
bez ni.

POUZITE METODY

Pro Gcely této studie jsme vytvofili plivodni dotaznik. Ten
jsme administrovali klientim, ktefi dochazeji z nechranéného
prostfedi na ambulantni skupinu patologickych hra¢d. Dotaz-
nik byl anonymni a jeho prvni Ctyfi otdzky odpovidaly kritériim
pro patologické hracstvi Mezinarodni klasifikace nemoci
(MKN-10). Do hodnoceni jsme zahrnuli pouze ty dotazniky,
v nichZ respondenti odpovédéli kladné na vSechny tyto Ctyfi
otazky.

Soubor tvofilo 47 osob (45 muzd a 2 Zeny). Primérny vék
¢inil 36,9 roku (SD = 10,0). Pfedchozi Ustavni |é¢bu podstou-
pilo 29 osob. Délka ambulantni 1é¢by ¢inila 4 dny az 9 let, pri-
mér 264 dni, median = 90.

VYSLEDKY

Pocet dni, kdy pfi ambulantni Ié¢bé respondenti abstinova-
li, €inil 4 dny az 9 let, x = 256 dni, median = 85 dni.

Finanéni ztraty v disledku hazardu pred Ié¢bou za obdobi,
které odpovidalo délce ambulantni Ié¢by (tedy tzv. zrcadlovy
design), €inily v priméru 1 570 590 K&, median = 200 000 K&
na osobu.

Finanéni ztraty kvlli hazardu pfi ambulantni 1é¢bé nemélo

Adresa pro korespondenci:
MUDr. Karel Ne$por, CSc.

Psychiatricka léCebna Bohnice a Institut postgradualniho vzdélavani ve zdravotnictvi

Ustavni 91, 181 02 Praha 8
fax: +420 284 016 279, e-mail: nespor.k@seznam.cz
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zadné 40 respondentl, u zbyvajicich sedmi Cinily tyto ztraty
v priméru 60 672 K¢ (od 1 do 250 000, median = 12 000).
Primérna uspora pfi 1é¢bé cinila u jednoho klienta 1 556
802 K¢ (od 2000 K¢ do 44 milionu K&, median = 150 000 K¢).
Velmi dllezité je zlepSeni kvality Zivota respondentd, jak
o tom svéd¢i nasleduijici prehled.

Zména kvality Zivota pfi ambulantni Ié¢bé pro
patologické hracstvi

Jak se zménily rodinné vztahy béhem nynéjsi ambu-
lantni Iécby oproti stavu pred Iécbou?

Zlepsily se podstatné 21x, zlepSily se 21x, nezménily se
2x, zhorSily se 2x, velmi se zhorsily 1x, neodpovédél 1x.

Jak se zménil sexualni Zivot béhem nynéjsi ambulantni
Iécby oproti stavu pred lIécbou?

Zlepsil se podstatné 9x, zlepsil se 19x, nezménil se 17x,
zhorsil se 1x, velmi se zhorsil 1x.

Jak se zménily pracovni vztahy béhem nynéjsi ambu-
lantni lIécby oproti stavu pred Iécbou?

ZlepSily se podstatné 12x, zlepSily se 17x, nezménily se
14x, zhorSily se 1x, velmi se zhorSily 3x.

Jak se zménil béhem nynéjsi ambulantni Ié¢by spanek
oproti stavu pred lIécbou?

Zlepsil se podstatné 19x, zlepSil se 21x, nezménil se 7x,
zhorsil se 0, velmi se zhorsi 0.

Jak se zménily pamét a soustredéni béhem nynéjsi
ambulantni Iécby oproti stavu pred Iécbou?

ZlepSily se podstatné 15x, zlepSily se 28x, nezménily se
4x, zhorsily se 0, velmi se zhorsily 0.

Jak se zménil béhem nynéjsi ambulantni lIééby pocit
dusevniho zdravi oproti stavu pred lIécbou?

Zlepsil se podstatné 23x, zlepsil se 21x, nezménil se 3x,
zhorsil se 0, velmi se zhorsil 0.

Jak se zménila béhem nynéjsi ambulantni Iééby vykon-
nost oproti stavu pred lé¢bou?

ZlepSila se podstatné 12x, zlepSila se 27x, nezménila se
8x, zhorsila se 0, velmi se zhorsSila 0.

Jak se zménila béhem nynéjsi ambulantni Ié¢by
financni situace oproti stavu pred Iéébou?

ZlepSila se podstatné 9x, zlepSila se 25x, nezménila se
10x, zhorsila se 2x, velmi se zhorsila 1x.

DISKUZE

Napadné je zejména subjektivni zlepSeni vztah(, spanku,
soustfedéni, paméti a vykonnosti. Uvédomujeme si, ze tato
naSe prace ma metodologické nedostatky. Vysoké hodnoty
smeérodatnych odchylek svéd¢i pro heterogennost souboru.
Studie zahrnuje pouze osoby, které dochazeji na ambulantni

skupinovou terapii. Lze namitnout, Ze ti, kdo nedochazeji, na
tom nebudou tak dobfe. Na druhou stranu je ale mozné, ze
u lidi s pocinajicimi problémy postacila ke zvladnuti stavu
kratka intervence a pfedani svépomocné pfirucky (8). Tito lidé
pak mozna necitili pfi abstinenci potfebu se dlouhodobé
ambulantné écit.

DalSi moznou namitkou je skute¢nost, ze v této praci
vychazime vyluéné z informaci poskytovanych klienty. Ovéro-
vat vysi prohranych ¢astek pred lécbou by ovSem bylo meto-
dologicky velmi naro€né. Vyzadovalo by to mnohem naklad-
néjSi a pracnéjsi prospektivni studii.

ZAVER

| kdyz ma predkladana pilotni prace metodologické nedo-
statky, jednoznaéné ukazuje na pozitivni efekt |é¢by v riz-
nych oblastech Zivota patologickych hraci. Zviasté napadné
je zlepsSeni v oblasti vztahli, spanku, soustfedéni, paméti
a vykonnosti.
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Materialy uréené pacientiim (zdarma)

PFirucka ,UZ jsem prohral dost“: www.drnespor.eu/hahra06d.pdf
Desenzitizace ve fantazii: www.drnespor.eu/dvf4.mp3

Svépomoc pro patologické hraéstvi (video): www.youtube.com/
watch?v=E1CWM8MH94k

Dékujeme MUDr. Miloslavu Kopeckovi, Ph.D. za pfipominky k textu.
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Mezinarodni konference
Analytical Cytometry V

Olomouc, 5.-8. zari

Ve dnech 5. az 8. zafi 2009 se v Olomouci konala mezina-
rodni konference Analytical Cytometry V. Konferenci organi-
zovala Ceskéa spoleénost pro analytickou cytometrii ve spolu-
praci s Ustavem experimentalni botaniky AV CR, v.v.i.,
Olomouc, Biofyzikalnim ustavem AV CR, v.v.i., Brno, Univer-
zitou Palackého v Olomouci, Ceskou imunologickou spolec-
nosti, Ceskou hematologickou spole¢nosti CLS J. E. Purkyné
a Ceskou spole¢nosti alergologie a klinické imunologie.

Ceska spoleénost pro analytickou cytometrii byla zaloZzena
v roce 2001 a sdruzuje odborné pracovniky zabyvajici se
aplikaci pritokové cytometrie v zakladnim teoretickém a apli-
kovaném klinickém vyzkumu (www.csac.cz).

Jiz v pofadi V. konference byla vyjime¢na v tom, ze se
poprvé podafilo sloucit ¢ast zakladniho vyzkumu a ¢ast klinic-
kou, ktera dosud probihala samostatné v ramci Dna pratoko-
vé cytometrie v Nemocnici Na Homolce. Konference se usku-
te¢nila v Olomouci, v nadhernych prostorach Uméleckého
centra Univerzity Palackého — Konviktu pod zastitou rektora
Univerzity Palackého prof. RNDr. L. Dvoraka, CSc.

Odborné prednasky byly rozdéleny do dvou &asti. Prvni
den byl vénovan plenarnim pfednaskam, které byly prezento-
vany zahraniénimi pfednasejicimi. Témata byla rdznoroda
pokryvajici Sirokou Skalu biologického a rostlinného vyzkumu
stejné jako klinickych aplikaci. Pfednasejici pfedstavuji abso-
lutni 8picku ve svém oboru a tomu odpovidala i odborna uro-
ven jejich sdéleni. V. Oufednik konferenci zahdjil plenarni
pfednaskou ,Per aspera ex astra — the cell from a cosmic
perspective”, ve které nesmirné poutavym zplsobem prezen-
toval nejmodernéj$i poznatky historie vzniku kosmu a Zivota
na Zemi. Nasledovaly prfednasky zahrani¢nich pfednaseji-
cich: D. Basiji: Emerging Clinical Applications of Imaging
Flow Cytometry, S. Boettchera: Multicolor flow cytometry for
classification and minimal residual disease follow-up in B cell
malignancies, DH. Busche: Stem-cell like plasticity of distinct
subsets of antigen-specific CD8+ T cells, Ger van den Eng-
heho: Application of flow cytometry and cell sorting in marine
microbiology, T Horna: Development of cellular assays for
automated microscopy to measure multiple parameters by
single cell high content analysis, L. Rauové: Mechanisms
underlying thrombosis in heparin induced thrombocytopenia,
J. Oufednikové: Since when was genius found respectable or

ywy

2009

honesty in science, A. Tomera: Flow cytometric analysis of
platelet activation process — in vitro and ex vivo a T. Horna:
Development of cellular assays for automated microscopy to
measure multiple parameters by single cell High Content
Analysis.

V dalSich dvou dnech pak probéhly prezentace 47 odbor-
nych sdéleni, jejichz autofi byli vyzvani organizatory k prezen-
taci. Paralelné probihaly sekce s tématy pokryvajici metodo-
logickou oblast priitokové cytometrie, aplikaci do rostlinného
nebo experimentalniho klinického vyzkumu. Byly prezentova-
ny prace zahrnujici metodologie tfidéni bunék, digitalni mik-
roskopie a pfibuznych nejmodernéjsSich optickych metod
véetné obrazové analyzy a vyuziti DNA ¢ipud. Klinicka ¢ast
probihala ve dvou sekcich. V prvni byly prezentovany prace
tykajici se postaveni T regulaénich lymfocytl a jejich uplatné-
ni v soucasné diagnostice. PfednaSky S. Blazickové, T.
Eckschlagera, V. Krale se vénovaly uloze T regula¢nich lym-
focytd u autoimunitnich a nddorovych onemocnéni, L. Sed-
lackova prezentovala moznosti priitokové cytometrie v dia-
gnostice potravinovych alergii. Druha ¢ast byla vénovana
zejména oblasti hematoonkologie, kde pracovisté ve FN
Motol s predstaviteli O. Hrusdkem, E. Mejstfikovou a T. Kali-
nou predstavuje mezinarodni $pi¢ku v této oblasti.

Na zavér konference byly vybrany nejlepsi prezentace for-
mou prednasky a formou posterQ, jejichz autofi obdrzeli
finanéni odménu.

Uroven konference byla na velice vysoké odborné urovni
a organizatory potésil pozitivni ohlas z ust zahrani€nich
i domacich ucastnikd. Ti ocenili prvotfidni organizatorské
schopnosti tymu doc. J. DoleZela, nadherné prostredi konani
konference — Uméleckého centra Palackého Univerzity —
Konviktu a pfedevsim velice vysokou odbornou uroven pre-
zentovanych prednasek a praci. PFisti konference se bude
konat za 2 roky v Praze.

MUDr. Miroslav Prticha, Ph.D.

Oddeéleni klinické biochemie, hematologie a imunologie
Nemocnice Na Homolce

Roentgenova 2, 150 30 Praha 5

e-mail: miroslav.prucha @ homolka.cz

Per aspera ex astra - the cell from
a cosmic perspective
Ourednik V.

Department of Biomedical Sciences, lowa State University, Ames,
lowa, USA; e-mail: voured@iastate.edu and Center for
Astrophotography, Alpine Astrovillage Lue-Stailas, Val Muestair,
Switzerland; e-mail: aav@alpineastrovillage.com

A living cell is more complex than any inanimate matter
created in the Universe. This presentation summarizes, in
general terms, our present knowledge of the major events
that led to the emergence of life during cosmic evolution. We

will see how the initial abundance of hydrogen and helium in
space became progressively “contaminated” with traces of
heavy elements, the prerequisites for future planet formation
and appearance of organic molecules.

Already towards the end of the first billion years of Earth’s
existence, these molecules were used to produce the most
essential building blocks of life: amino acids and nucleic
acids. Leading from the simplicity of an early, radiation-
dominated cosmos to the complexity (and increasing entropy)
of inanimate matter and the appearance of life, Nature’s path
appears to logically connect the latter to the rest of the
expanding material Universe.
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Fig. 1. Massive stars (10-30 solar masses) have been essential for
the appearance of heavy elements beyond iron in the Universe.
Their large stellar winds and the ending of their life in form of
supernovae have seeded the interstellar space with all the elements
in the Periodic Table for billions of years. The famous Crab Nebula,
imaged here by the Hubble Space Telescope, is the remnant of
a supernova explosion observed in the constellation of Taurus by
Chinese astronomers in the year 1054 AD. The nebula is about
6500 light years away and spans about 10 light years. Its filaments
are still expanding at a speed of at least 1000 km/sec and the
central neutron star (3 x 10° tons/cm?3!) is a pulsar rotating about 30
times each second. Image credit: NASA/ESA

Since when was genius found respectable or
honesty in science
Ourednik J.

Department of Biomedical Sciences, lowa State University, Ames,
USA; e-mail: joured@iastate.edu and Center for Astrophotography,
Alpine Astrovillage Lue-Stailas, Val Muestair, Switzerland;
e-mail: aav@alpineastrovillage.com

Ethical concepts and principles, such as honesty, integrity,
trust, accountability, respect, confidentiality, and fairness,
play a key role in shaping research conduct within science.
Ethical conduct is important to foster collaboration,
cooperation, and trust among scientists, to advance the goals
of research, to fulfill scientists’ social responsibilities, and to
avoid or minimize damaging scandals resulting from
unethical or illegal behavior.

Research always takes place within a social context.
Economical and political interests as well as social, cultural,
and religious values influence scientific goals, resources, and
practices. Money plays a crucial role in deciding whether
a particular problem will be studied, who will study it, how it
will be studied, and even whether the results will be
published.

The talk discusses motivations for becoming a scientist
and possible temptations that can lead to scientific
dishonesty. Presented will be also some particular cases of
imesponsible behavior in science and how they negatively
influenced the integrity of the investigations in specific
scientific areas, including biomedical and stem cell research.

Emerging clinical applications
of imaging flow cytometry
Basiji D
Amnis Corporation, 2505 Third Ave., Suite 210, Seattle, WA 98121,
USA; e-mail: basiji@amnis.com

Imaging flow cytometry is now in use at over 50 basic and
clinical research institutions and has been employed in over
70 scientific publications. The technology images cells
directly in flow, combining the information content of
microscopy (12 images per cell) with the speed (1000 cells
per second) and population statistics of flow cytometry. The
technology is being used in multiple clinical areas, including
the detection of minimal residual disease via high throughput
FISH, immune monitoring pre- and post-transplant for the
informed modulation of immunosuppressive therapy, and the
detection, enumeration, and functional analysis of
exceedingly rare circulating endothelial cells. This
presentation will include extensive data from these studies
and the novel clinical applications that are emerging.

Application of flow cytometry and cell sorting
in marine microbiology
van den Engh G.
VP Advanced Cytometry, BD Cell Analysis, 12730 28th Ave NE,
Seattle, WA 98125, USA; e-mail: engh@cytopeia.com

In recent years, flow cytometry has been proven to be
a useful tool in oceanography for measuring pico-plankton.
Use of flow cytmetry has led to significant discoveries.
Carbon fixation by cyanobacteria in the tropical oceans is
much more important than previously thought. It has been
discovered that cyanobacteria also play a role in nitrogen
fixation. These findings force us to reevaluate the importance
of marine microorganisms in the global carbon cycle.

The light scattering and fluorescent properties of Pico-
plankton are very different form the mammalian cells that are
usually analyzed in flow cytometry. Much can be done to
improve the instruments for oceanographers. Improvements
in both instrument design and the manner in which
phytoplankton is measured will be described. Results
obtained on a recent research cruise to the arctic will be
presented. It is expected technological improvements that are
inspired by oceanography will also lead to improvements in
biomedical instrumentation.

Flow cytometry as a proteomics tool
Lund-dohansen F.
Dept. of Imunology, Rikshospitalet-Radiumhospitalet, N-0027 Oslo,
Norway; e-mail: fridtjof.lund-johansen@medisin.uio.no

Elements from DNA microaray analysis such as sample
labeling and microspotting of capture reagents have been
successfully adapted to multiplex measurement of soluble
cytokines. Application in cell biology is hampered by the lack
of mono-specific antibodies and the fact that many proteins
occur in complexes. Here, we incorporated a principle from
western blotting and resolved protein size as a second
parameter. Proteins from different cellular compartments
were labeled and separated by size exclusion
chromatography into 20 fractions. All were analyzed with
replicate antibody arrays. The elution profiles of all antibody
targets were compiled to color maps that resemble western
blots with bands of antibody reactivity across the size
separation range (670-10 kDa). A new solid phase designed
for processing in microwell plates was developed to handle
the large number of samples. Antibodies were bound to
protein G-coupled microspheres surface-labeled with 300
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combinations of four fluorescent dyes. Fluorescence from
particle color codes and the protein label was measured by
high speed flow cytometry. Cytoplasmic protein kinases were
detected as bands near predictable elution points. For
proteins with atypical elution characteristics or multiple
contexts, two or more antibodies were used as internal
reference of specificity.

Membrane proteins eluted near the void volume, and
additional bands corresponding to intracellular forms were
detected for several targets. Elution profiles of cyclin-
dependent kinases (cdks), cyclins and cdk-inhibitors, were
compatible with their occurrence in complexes that vary with
the cell cycle phase and subcellular localization. A two-
dimensional platform circumvents the need for mono-specific
capture antibodies and extends the utility of antibody array
analysis to studies of protein complexes.

Flow cytometric analysis of platelet activation:
basic and clinical application
Tomer A.
Ben-Gurion University of the Negev, Faculty of Health Sciences;
Blood Bank and Transfusion Medicine, Soroka Medical Center, Beer-
Sheva, Israel; e-mail: atomer@bgu.ac.il

Flow cytometry is a useful technique for the study of
platelet activation process in vitro and ex vivo. Using
activation specific markers, flow cytometric analysis can
demonstrate the a) activation of the major membrane
glycoprotein (GP) lIb/llla (CD41a) receptor (integrin oy;,35); b)
release reaction, by the expression of P-selectin (CD62p), the
a-granule GP translocated to the platelet surface membrane
following activation, and c) platelet procoagulant activity, as
demonstrated by the binding of annexin A5 protein to the
membrane anionic-phospholipids — the prothrombinase-
complex (prothrombin, factors V and X) binding sites —
exposed on the surface of activated platelets.

During coronary angioplasty (PTCA), blood samples
obtained from five patients demonstrated the activation of
platelet GP llb/llla and the expression of P-selectin. Later
studies showed the degree of activation to be cormelated with
the rate of vascular re-occlusion.

Thirty-three sickle cell disease patients, eleven during pain
episodes and twenty-two during periods without pain,
showed increased platelet activation that was markedly
increased during pain episodes. Moreover, patients with pain
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episodes showed a highly activated platelet microparticles
(83—30%) with markedly increased binding of annexin A5. The
platelet procoagulant activity was associated with increased
plasma markers of thrombin generation and fibrinolytic
activity.

Sixty-eight women with pregnancy-related hypertension
(PRH) demonstrated significantly increased expression of p-
selectin compared to normal pregnant controls that was
further enhanced during preeclampsia. Platelet procoagulant
activity was significantly increased in women with PRH
compared to normals, followed by marked augmentation
during preeclampsia. The platelet procoagulant activity was
associated by the appearance of platelet microparticles
(5—30%) expressing high binding (100-fold) of annexin A5.
The flow cytometric findings were corroborated by elevated
plasma markers of thrombin generation, thrombin-anti-
thrombin complex and prothrombin fragment F1.2., and with
the pregnancy outcome.

Using flow cytometric techniques, a rapid, sensitive and
specific functional method was developed for the diagnosis of
heparin-induced thrombocytopenia, by demonstrating in vitro
activation of normal platelets by patients’ sera in the presence
of pharmacological concentrations of heparin.

We conclude that flow cytometry may be a useful tool for
the studies of mechanisms inducing in vivo and in vitro
platelet activation and for the detection of ongoing in vivo
prothrombotic activity.

Mechanisms underlying thrombosis in heparin
induced thrombocytopenia
Rauova L.
Department of Pediatrics, School of Medicine, University of
Pennsylvania, Philadelphia, PA, USA; e-mail: lubica@email.chop.edu

Unfractionated heparin remains the drug of choice for
a significant number of medical indications where rapid and
reversible anticoagulation is necessary or desired. A serious
complication of treatment with heparin is heparin induced
thrombocytopenia (HIT), an autoimmune disorder
distinguished by low platelet counts, paradoxically associated
with a high risk of limb- and life-threatening thrombosis. The
reason for development of thrombosis has not been well
defined and consequently the effectiveness of therapy is
incomplete and may be complicated by bleeding. An array of
approaches, including a key role for flow cytometry, has been
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Fig. 1. Model of the role of platelet and monocyte surface PF4/GAG complexes in the pathogenesis of HIT
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employed to elucidate the molecular mechanisms of HIT. HIT
is caused by antibodies that recognize the platelet
chemokine, Platelet Factor 4 (PF4), complexed to heparin or
to cellular glycosaminoglycans (GAG). The pathogenically
important PF4/GAG complexes are of very high molecular
weight and form over a remarkably narrow molar range of
reactants. The unique feature of HIT antibodies, in contrast to
other autoimmune thrombocytopenic antibodies, is their
ability to activate platelets and other vascular cells. Following
activation, platelets release large amounts of chemokines,
including PF4 and RANTES. These two chemokines have
been shown to cooperate to enhance the arrest of monocytes
on (activated) endothelium and to lead to more surface
binding of PF4. Subsequent interaction of HIT antibodies with
PF4 bound to the monocyte surface leads to expression of
tissue factor in monocytes that causes accelerated
membrane-dependent coagulation. An explosive feed
forward, prothrombotic loop is further enhanced by tissue
factor-bearing microparticles formed as a consequence of
cellular activation. Cessation of heparin is necessary but not
sufficient therapeutic intervention and HIT can also occur in
patients days after withdrawing heparin. At this juncture, not
only is there no heparin remaining, but also the targeted
platelets are likely to have been cleared. At this point, the
procoagulant state is most likely driven by activated
monocytes, which according to our preliminary studies have
persistent surface HIT antigen at low PF4 levels. Our model
of the role of platelet and monocyte surface PF4/GAG
complexes in the pathogenesis of HIT, depicted in Figure 1,
accounts for the seemingly paradoxical occurrence of
thrombocytopenia and thrombosis, and why the
procoagulant state persists after heparin has been
discontinued and thrombocytopenia has resolved. It also
suggests that steps proximal to the generation of thrombin,
including antigen formation on cell surfaces, and Fc receptor-
mediated platelet and monocyte activation, upstream of
thrombin formation, may be more rational targets for
intervention than administration of thrombin inhibitors.

Stem-cell like plasticity of distinct subsets of
antigen-specific CD8* T cells
Busch DH.
Institute for Medical Microbiology, Immunology and Hygiene,
Technische Universitédt Mtnchen, Trogerstr. 30, 81675 Munich,
Germany; e-mail: dirk.busch@Irz.tum.de

It is well accepted that CD8" T cells play a pivotal role in
providing protection against infection with intracellular
pathogens and some tumors. In many cases protective
immunity is maintained for long periods of time
(immunological memory). Over the past years, it has become
evident that in order to fulfill these multiple tasks, distinct
subsets of effector and memory T cells have to be generated.
Until today, however, only little is known about the underlying
mechanisms of subset differentiation and the timing of
lineage fate decisions. In this context, it is of special
importance to determine at which level of clonal expansion
functional and phenotypical heterogeneity is achieved.
Different models for T cell subset diversification have been
proposed; these differ mainly in the time point during priming
and clonal expansion (prior, during, or beyond the first cell
division) when differentiation programs are induced. Recently
developed single-cell adoptive transfer technology has
allowed us to demonstrate that individual precursor cells still
bear the full plasticity to develop into a plethora different T cell
subsets. This observation targets the shaping of T cell subset
differentiation towards factors that are still operative beyond
the first cell division. These findings have important
implications for vaccine development, as the modulation of
differentiation patterns towards distinct subsets could become

a powerful strategy to enhance the efficacy and quality of
vaccines. Furthermore, our findings indicate that
adoptive T cell immunotherapies might be possible to perform
with very low cell numbers, which could facilitate the transfer
of this promising approach to a variety of different clinical
applications.
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Multicolor flow cytometry for classification
and minimal residual disease follow-up in B
cell malignancies
Bottcher S.
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The advent of multicolor flow cytometry, now allowing to
simultaneously assess eight and more fluorochromes using
routine bench top analyzers continues to change our
approach to many hematological diseases. High speed and
broad availability, regarded as the main advantages of flow
cytometry for decades, are now supplemented with improved
precision and sensitivity. On the other hand, those novel
developments also increase the complexity of flow cytometric
approaches. Therefore, careful design of standardized
multicolor panels and appropriate standardized techniques
for staining and instrument set-up as well as novel analysis
tools are mandatory to maximally exploit the newly emerging
possibilities of flow in hemato-oncology.

B cell malignancies belong to the most common diseases
assessed in clinical flow cytometry. They can be used as
a particularly well-suited examples on how the novel technical
developments will influence our approaches to hematological
diseases at initial diagnosis and for follow-up.

Multicolor flow can improve the distinction between B
lineage Non-Hodgkin lymphoma entities. The EuroFlow
consortium (coordinator: Prof. Dr. J .J. M. van Dongen,
Rotterdam) developed an eight-color staining protocol for fast
differential diagnosis of B lineage Non-Hodgkin Lymphoma
subtypes using flow cytometry only (Béttcher et al., 2009a).
The protocol comprised antigens associated with B cell
maturation, markers known to be associated with particular
B-cell malignancies, integrins, and chemokine receptors. The
development of the panel utilized principal component
analysis algorithms integrated into Infinicyt software to
identify the markers with highest power to separate any two
B-NHL entities. In a step-wise testing procedure using more
than 150 B-NHL cases novel markers (e.g. CD200) were
introduced into the panel to improve the differential diagnosis.
On the other hand, redundant markers could be deleted using
the same analysis tools. The combination of the final panel
version and INFINICYT software now allows the reliable
differential diagnosis of most B-NHL diseases using
a 24-antigen immunophenotype. The EuroFlow consortium
cumrently acquires several hundreds of well-characterized
B-NHL cases to be used as templates for semi-automated
diagnosis of mature B cell malignancies.

Modern flow cytometry can also be applied to sensitively
assess treatment responses after therapy in B lineage
malignancies. These measurements of minimal residual
disease (MRD) are curently gaining interest as for many
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diseases a multitude of treatment options are becoming
available. MRD measurements can be used to tailor therapy
for individual patients. In chronic lymphocytic leukemia and
acute lymphoblastic leukemia multicolor MRD flow already
has demonstrated its clinical significance to predict time to
disease progression. Besides MRD flow, several PCR
methods are currently in use for MRD analysis in B cell
malignancies. Comparative analyses to labor-intensive ASO
primer real-time quantitative PCR in CLL proved that 4 color
MRD flow is equally effective as PCR for MRD assessments
with sensitivities of up to 10. Interestingly, this even was the
case in patients who received rituximab-containing regimens
(Bottcher et al., 2009b). Accordingly, MRD measurements
using flow were of great significance for progression free
survival in both arms of a randomized clinical trial that
recruited patients treated with chemotherapy with or without
the monoclonal antibody CD20.

It is expected that the same algorithms that were applied to
improve differential diagnosis between B-NHL malignancies
will also be highly valuable to design 8 color protocols that
distinguish normal B cells from B cell malignancies. Those
protocols will be applicable to malignancies with
heterogenous immunophenotype, such as mantle cell
lymphomas. This is an effort cumently undertaken by the
EuroFlow consortium.
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A new complex epigenetic marker: the
replication-coupled, cell cycle dependent,
dual modification within the histone tail
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We shall describe an evidence for the reversible, cold-
dependent detection of the epitope (referred to as epiC),
recognized by a monoclonal anti-actin antibody in diploid
human fibroblast cell nuclei and mitotic chromosomes. With
a help of the detailed 3D confocal and cross-correlation
analysis along with biochemical and immunochemical
experiments, we shall show that the epiC positivity appears
on the newly replicated chromatin domains with some delay
(of about 1 h) with respect to their DNA replication and then
persists on the newly replicated chromatin until next early G1
phase, during which it disappears. However, while this epiC
positivity is detected in the early replicated chromatin
domains, it is not found in the mid/late replicating domains
either during S phase, or at any other cell cycle phases. The
unique spatio-temporal pattern of epiC positivity suggests
that some replication-coupled modulation of early replicated

chromatin domains, which could be involved in
transfer/maintenance of epigenetic information on
transcriptionally competent part of genome, is detected.
Indeed, in contrast to the actin epitope, epiC consists of
different amino acid sequence within histone H4 tail canying
two postranslational modifications and is a new complex
epigenetic histone marker that might represent a global
marker related to the timing decision point. The relevance of
epiC marker in the transfer/maintenance of epigenetic
information on the transcriptionally competent part of the
genome will be dealt with.

This work was supported by the Czech grants 304/06/1691,
LC535, MSM0021620806 and AV0Z50110509.

Development of cellular assays for automated
microscopy to measure multiple parameters
by single cell High Content Analysis
Horn T.

European Technology Center, BD Biosciences, Becton Dickinson AG,
Binningerstr. 94, CH- 4123 Allschwil, Switzerland;
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High-content imaging is an automated process that begins
with image acquisition and concludes with data analysis. This
process requires fully automated microscopy that integrates
image analysis and subsequent transfer of the numerical
data into statistical representations such as graphs, heat
maps and tables. The main focus of this technology lays on
transferring automatically acquired images into meaningful
data.

The power of high-content imaging resides in the ability to
measure not only fluorescence intensity and morphological
changes, but also temporal and spatial dynamics. This
technology allows also to perform multiplexed assays that
simultaneously measure and analyze a large number of such
cellular parameters. However, multiplexing is often restricted
due to reagent, assay, and instrumentation limitations. BD
Biosciences is addressing this by developing specific
instrumentation, assays, reagents, and software that enable
such multiplexing. We will highlight the capabilities of the BD
Pathway™, such as kinetic and confocal imaging, and the
impact these features have on high-content imaging. In
particular, we will address several challenging applications
including stem cells and neurobiology. In addition, we will
discuss the development of a line of BD™ Bioimaging
Certified reagents that have direct impact on the ability to
multiplex.

To facilitate the use of antibodies for imaging
applications, BD Biosciences embarked on a screening
process to evaluate a large library of monoclonal
antibodies for utility in bioimaging applications. The library
of antibodies included specificities that recognized proteins
involved in cell signaling, cell cycle, apoptosis, cancer and
neurobiology. Antibodies were tested using 3 cell lines and
several fix/perm methods that are relevant to high-content
imaging applications on automated platforms. Specific
criteria regarding signal to noise, sub-cellular localization
and other important parameters were used to qualify
reagents. Two distinct Bioimaging Certified reagent product
lines resulted from this antibody screen. One is
a continually expanding collection of currently greater than
200 unlabeled primary antibodies that have been shown to
have general utility in bioimaging applications. The other is
a subset of these reagents that have been further
developed into primary conjugated antibodies to facilitate
multiplexed high content analysis with monoclonal
antibodies. These reagents, combined with an automated
imaging platform, will enable the rapid development of
novel cell-based assays.
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To enable live-cell assays we developed an of recent T-cell activation. Human peripheral blood contains

environmentally controlled on-stage chamber with an
integrated pipetting system in combination with an automated
fluorescent microscope for imaging of individual cell cultures
in multi-well plates. The broad range of assay types include
nuclear protein translocations, live/dead cell detection,
intracellular calcium dynamics and various measures of the
apoptotic cascade like Caspase-3, JC-1 distribution and
nuclear fragmentation. For another parameter, DNA strand
break count we demonstrated the effect of utilizing our
confocal imaging technology to improve the quality of the
data by achieving higher z’-scores. The use of our Neurite
Outgrowth and Angiogenesis algorithms will demonstrate the
capacity to detect differentiation and morphological changes
depending upon exposure to various stimuli. Furthermore
new applications such as intracellular bacterial count, cell
cycle analysis and the multiplexing of intracellular calcium
concentration measurements with mitochondrial membrane
potential assessment will be discussed.

Our data will show that live-cell imaging of kinetics and
endpoint parameters together with high-resolution confocal
microscopy is a powerful tool for exploring cellular events in
multidimensional space and time.

LECTURES

CD4+CD25+ T cells in systemic lupus
erythematosus
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Systemic lupus erythematosus (SLE) is a systemic
autoimmune disease characterized by a wide spectrum of
clinical manifestations, the loss of tolerance to self-antigens
and the production of a vast spectrum of autoantibodies.
Recent studies have suggested that CD4*CD25*
regulatory T-(Treg) cells exhibit immune suppressive activity
and also play a critical role in the maintenance of self-
tolerance. Several studies have shown a significantly
decreased percentage of CD4*CD25* T-cells in patients with
SLE, which corelated inversely with disease activity and/or
production of autoantibodies. The decreased frequency of
CD4*CD25* T cells in adult patients with SLE implies that
a deficiency of Tregs is associated with SLE pathogenesis.

In our present study, we examined the frequency of
CD4+*CD25* T-cells in 50 patients with SLE over fourteen
years. 37 patients were newly diagnosed before starting any
immunosuppresive therapy. The clinical course and activity of
the disease, treatment efficacy and level of autoantibodies
(dsDNA, DNP, ENA) were followed. The frequency of
CD4+CD25+ CD4+*CD25*"d" in whole peripheral blood was
analyzed by flow cytometry. We found a decreased of number
of CD4*CD25*"gh T-cells in the group of untreated active
patients, which after treatment with a pulse therapy of
methylprednisolone was increased. Treatment with
cyclophosphamide also restored the decreased number of
CD4+CD25"e" T regulatory cells. There was no correlation
between the number of CD4*CD25* T-cells and the activity of
disease or organ involvement.

Deficiency of Treg may not be the only abnormality of
immune regulation in SLE, as combined defects in immune
regulation may be responsible for dysregulation of peripheral
tolerance and the induction of autoreactivity against self-
structure in SLE. The detection and isolation of CD25* Tregs
in humans is complicated by the fact that CD25 is a marker

a heterogeneous compartment of CD4*CD25* T-cells,
including Treg cells and a considerable amount of active
effector T-cells. Nevertheless, we suggest that the decreased
number of CD4+ CD25* T cells in the peripheral blood of
patients with SLE constitutes a defective Treg population and
contributes to the pathogenesis of SLE. Our results argue
that a breakdown of tolerance as a result of impaired Treg
function contributes to the excessive autoantibody formation
seen in active SLE.

Which cells are producers of IFN-y in
QauntiFERON-TB Gold in-Tube assay?
Bobovcak M.

Highly Specialized Institute of Lung Diseases, Nova Polianka — Viysoké
Tatry, Slovak Republic; e-mail: bobovcak@npolianka.sk

Tuberculosis is the single leading cause of death from any
single infectious agent. About one-third of the world
population is latently infected with Mycobacterium
tuberculosis. Over 8 million new cases and nearly 3 million
deaths occur each year. The situation is deteriorating due, in
part, to the human immunodeficiency virus pandemic and
shifts in the age distribution of the population. Latent
tuberculosis infection (LTBI), persists in some, who might
develop tuberculosis disease month or years later. The main
purpose of diagnosing LTBI is to consider medical treatment
for preventing active disease. Interferon-gamma (IFN-y)
release assays (IGRAs) provide a new tool for LTBI diagnosis
and surveillance for new TB infection. Two commercial IGRAs
are now available: the QuantiFERON-TB Gold In-Tube®
(QFT) assay (Cellestis Limited, Australia) and the
T-SPOT.TB assay (Oxford Immunotec, UK). IGRAs have
features that are advantageous compared with tuberculin skin
test (TST) for serial testing. According to manufacturers —
they are highly specific and are therefore unaffected by prior
bacille Calmette-Guérin (BCG) vaccination; as they can be
repeated without concern with boosting effect.

Proclaimed principle of the assays is releasing IFN-y by
specific T effectors upon activation by mycobacterium TB
specific antigens (ESAT6, CFP10, TB7.7) in short term in vitro
cultivation. Although IGRAs have been recommended for
serial testing, data are often confused at the interpretation of
new or repeated IGRA results. The data are also often
indeterminable. Some existing studies suggest that
conversions, reversions and nonspecific variations occur with
IGRA serial testing, just as they do with TST serial testing.
Published studies also reported inconsistent data for dormant
infection in compare with active disease.

We made decision to verify immunological dogma that
T-cell effectors are the main peripheral blood subpopulation
which is activated upon challenging by TB antigens (in short
term incubation), used in IGRAs assays. However IGRAs
assays tell us nothing about the nature of immunological
response in the test tube.

The aim of our preliminary study was phenotypization and
enumeration of peripheral blood lymphocytes, which are
secreting IFN-y to culture in QFT Gold whole blood in tube
assay.

Heparinised blood of QFT — IFN-y — ELISA positive
patients were retested after new venipuncture with a new set
of the testing tubes (NIL control, TB antigen tube and Mitogen
PHA tube). After initial 19 hours of incubation, Brefeldin-A
was added to all tubes for last 4 hours of cultivation.
Immediately after cultivation each sample was stained by
antibodies coctail for surface marker staining and IFN-y
antibody for intracellular detection of the cytokine after the
following permeabilisation. Cells were analyzed by multicolor
multiparameter flow cytometry by the acquisition protocol: ic
IFN-y Fitc /s CD16+56 PE /s CD45 ECD/CD3 PC5/s CD4 PC
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7, in CXP software in FC500 Beckman Coulter cytometer.
Activation of cells (CD69+ positivity) was determined by
another protocol: CD69 PE/CD3 ECD/CD4PCS5.

Our study is still running but preliminary data are very
interesting. In principle, effectors which could produce IFN-y
in whole blood are subpopulations of CD3+4+ Th1 cells,
CD3+8+ Tc cells, NK cells CD3-16+56+ and mixed
population of NKT (or NKT like) cells CD3-4+ 8+ 56+.
According to our results: activated population CD3+CD69+ in
comparison to CD3-CD69+ population was more included in
mitogen PHA stimulation than in TB antigens tube. The CDS3-
CD69+ cells were prominent population here. However not
each activated CD69+ lymfocyte also has produced IFN-y
cytokine.

There are really a few cells in the peripheral blood that are
producers of this cytokines upon challenge. In NIL-control
tubes was only 1/100 % of IFN-y+ cells in lymfocytes in
average. In TB antigens tubes was approximately from 1/10
to 1 % of IFN-y+ cells in lymfocytes. QFT Elisa negative
patients had the count of these cells in the levels near the
detection limit.

The surprise of the study is the result of phenotypisation of
IFN-y+ lymfocytes. While in PHA stimulation (PHA is strong
T-cell activator) Th and Tc population was dominated
(CD3+4+56-, CD3+4-56-), in TB antigens stimulated samples
the IFN-y+ NKT (or NKT like, CD3+4+ 56+) and NK (CD3-4-
56+) cells were prevailing subpopulation. We also reported
only the minority of Th and Tc cells which responded to these
antigens. The interesting observation resulted from dividing of
QFT positive subjects according to diagnoses: old cured
nonactive TB, active TB and LTBI. There was also identified T
cell component of the response in old TB and active TB,
which almost missed in latent TB patients.

While NK cells could be secondarily stimulated by released
IFN-y paracrine and autocrine way (and by others cytokines
like IL1), NKT cells could be stimulated by specific stimulus
via TCR receptor. TCR receptor of NKT can bind not only
classic lipid antigens but also larger peptides with
hydrophobic properties. Mycobacterial peptides ESAT6 and
CFP10 used in IGRA assay are such type of antigens. NKT
cells represent the link between native and acquired immune
response and have regulatory, effector and also memory
properties. NKT cell is strong and rapid producer of IFN-y in
some situations. Their role in TB pathogenesis and
granuloma formation in vivo is not totally uncovered. We have
observed also CD3 (TCR) downregulated population of cells
in TB antigens tubes (CD3-4+56-, CD3-4+56+). This situation
is often observed upon T cell activation. There could be also
masked TB antigen activated T-helper and T-cytotoxic clones
(and probably also NKT cells) inside this downregulated
population.

Our observations offer some new important problems to
solve. Which population reacts earlier and which are
secondary responsed: T, NKT or NK ? In future we are going
to gather data from more patients and answer also these
kinetic questions. The important question is also to determine
phenotypes of these NKT - IFN-y producers. Peripheral NKT
or NKT like cells are functionally and phenotypically mixed
population w/wo restringed repertoire of TCR, etc. These
studies could answer the problems with interpretation or
misinterpretation of such type TB tests. It could be also
helpful for novel assays designing.

Regulatory T cells in patients with head and
neck squamous cell carcinoma
Boucek J.!, Mrkvan T.2, Chovanec M., Kuchar M.,
Betka J.', Boucek V.4, Hladikova M.%4, Betka J.',
Rihova B.2, Eckschlager T.3
"Charles University, 1t Faculty of Medicine, Dept. Otorhinolaryngology
Head and Neck Surgery, University Hospital Motol, Prague,
Czech Republic
ZInstitute of Microbiology AS CR, Prague, Czech Republic
SDept. Paediatric Haematology Oncology and Dept. Medical
Informatics, 2" Faculty of Medicine, Charles University, Prague,
Czech Republic; e-mail: eckschlagertomas@yahoo.com
4Dept. Haematology Blood transfusion,

Hospital Rudolf and Stephania Benesov, Czech Republic

Regulation of immune responses plays an important role in
the maintenance of homeostasis including suppression of
cancer. Immune system is indeed complex and highly
regulated to suit the purpose of ensuring responses to
dangerous substances or organisms, and tolerating those
which are harmless for the host. Several mechanisms are
employed to safeguard those substances which are
considered harmless, including self-antigens that do not
cause any overt activations of the immune system, one of
which is peripheral immune tolerance. Although significant
advances in the field of treatment of patients with Head and
Neck Squamous Cell Carcinoma (HNSCC) have been
documented within last years, regrettably, survival rates for
this disease have not improved over many years (Forastiere
et al.,, 2001). Thus, the development of new molecular
markers which could help to describe the biological and
immunological status of the patients and predict the
progression of the disease seems to be promising.
Relationship between immune system and cancer cells is
very important and decisive for the progression of
malignancy. Among others, T regulatory cells are a crucial
subset which plays a role in the control of tumor growth
(Strauss et al, 2007).

Blood samples collected at the time of diagnosis were
obtained from 112 HNSCC patients who underwent curative
therapy. All patients were examined at the Dept.
Otorhinolaryngology and Head and Neck Surgery, Univ.
Hosp. Motol. We used 20 peripheral blood samples from
healthy volunteers as controls. Peripheral blood samples
were analyzed by flow cytometry (FACSCalibur). Used
antibodies: anti CD45 FITC/CD14 PE for corect lymphocyte
gating, anti CD3 FITC/CD19 PE, anti CD3 FITC/ CD16CD56
PE, anti CD4 FITC/ CD8 PE, anti CD45RA FITC/anti CD4 PE
and anti CD3 FITC/ CD4 PE/CD25 APC (Beckmann Coulter).
Results were expressed as the percentage of appropriate
cells in lymphocytic gate. Total blood count and biochemical
and tumor makers were also examined. To study the relation
between different categories, the data were classified in
a frequency 2 x 2 table %2 test with Danderar’s correction.
Numerical data were presented as mean + standard deviation
and were analyzed using Student’s t-test. The cormelations
between immunological parameters and early recumrence of
disease were evaluated by nonparametric Spearman’s
coefficient. P values of < 0.05 were considered significant.
Software SPSS v. 10.1 was used for statistical calculations.

The percentage of circulating CD3*CD4+CD25* and CD4+
cells was increased while NK cells (CD3'CD16*CD56%) were
decreased in patients with HNSCC relative to those in
controls. Platelets count and a-1-antitrypsin were higher in
patients with tumors of hypopharynx than in those with
tumors of base of the tongue. (There were no statistically
significant differences in T- and N-stages and tumor grading
between different tumor localizations). The group of patients
was divided according to the size of primary tumor (T1-T4
stage), the spread of tumor to the regional lymphatic nodes
(N® vs. N*) and grade (distant metastases — M1 were not
detected in any patient at the time of diagnosis). There was
increase of tumor markers SCC; AAT, Cyfra-21, CRP and

(610)

— O



CLC 12-09

11.12.2009 7:41 str. 611

—¢—

CASOPIS LEKARU CESKYCH 2009; 148 (12)

ratio of naéve T lymphocytes and level of CRP with
increasing size of the primary tumor (T). The level of tumor
marker Cyfra-21 and CRP were higher and the percentage of
B cells was lower in N* group than in NO. We found higher
proportion of CD8* and lower CD4*/CD8* ratio in patient with
less differentiated tumors (G1+G2 vs. G3+G4). The group of
patients with recurrent disease was compared to the group
without evidence of disease over a follow-up interval longer
than one year. The increase of Treg cells and AAT and
decrease of erythrocyte count and hemoglobin levels was
found in group with early recurrency.

We have observed increased percentage of circulating
CD4*CD25* T cells in the peripheral blood in patients with
HNSCC similarly to reported data. All hitherto published data
have shown that the total amount of Treg in peripheral
circulation of HNSCC is two-fold higher than in controls,
although the exact numbers are slightly different among the
different laboratories (Schaefer et al, 2005; Strauss et al,
2007). In an interval of follow-up longer than one year we
compared the group of patients with recurrent disease with
disease-free group. We found a difference in the level of T
regulatory cells at the time of primary diagnosis between
patients in remission and in relapse. The level of T regulatory
cells in peripheral blood comelates with a higher probability of
early recumence of HNSCC. This finding has helped us to
select patients eligible for extensive therapy and more
intensive follow-up. One may speculate that erythrocyte
count, hemoglobin level and regulatory T cell proportion may
be useful as predictive factors in HNSCC.

This work was supported by the Ministry of Education, Youth and
Sports of The Czech Republic - Grant MSM 0021620813.
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Regulatory T cells in autoimmune diseases
Kral V., Pohorska J.
Institute of Public Health, Usti nad Labem, Czech Republic;
e-mail: viastimil.kral@zuusti.cz

The concept of polarization of the immune response was
one of the main topics on the field of immunology in the end
of 20 century. There was expectation to solve the problem
of diagnostics, therapeutics and control of allergy and
autoimmune diseases. Recently we are witnessing analogical
situation. Abnormalities in newly discovered T cells subsets —
regulatory T cells (Treg) and proinflammatory IL-17 producing
helper T cells (Th17) have been implicated in autoimmune,
allergic and immunoinflammatory conditions (Afzali, 2007;
Oukka, 2007). Many studies, both in mice and humans, have
confirmed the importance of T reg subset in the pathogenesis
of many autoimmune diseases (i.e. thyroiditis, gastritis, RA,
SLE, etc.) (Toubi, 2008)

Treg immunophenotype was discovered as
CD4*CD25*FoxP3*. However, in humans the expression of
specific transcription factor FoxP3 is not exclusively confined
to CD4*CD25" cells. Naive CD25 '° and activated T-cells are
able to express FoxP3. It was found that IL-7 receptor (alpha

chain of IL-7R, CD127) is down-regulated on human Treg
cells and immunophenotype CD4*+*CD25M-NFoxP3+CD127'°
dim of human Treg was postulated (Liu, 2006).

Treg immunophenotyping by using both CD127 and FoxP3
markers was done by 4-colour flow cytometry. Following
groups of patients and controls were investigated: 1)
autoimmune diseases patients (rheumatoid arthritis, RA, n =
36, ulcerative colitis, UC, n = 9, Crohn’s disease, CD, n = 28,
psoriasis, PS, n = 26); 2) healthy controls, HC, n = 14; 3)
other immunopathology conditions (allergy, AL, n = 15;
infection (latent and/or treated TBC), IF, n = 22).

Results of Treg cells are following (values represent the
portion of CD4* population): 1) RA 7.4 + 3,0% (patients on
biological therapy, n = 8) and 5.9 + 2.4% (DMARD'’s treated,
n = 28); PS 7.6 = 4.0% (Xmin - Xmax fange 1.8-20,4); UC 4.0 =
1,4 (Xpin 0.7- Xpay 5,6); CD 6.7 £ 2,1% (Xinin 3.5 - Xpmax 11.7); 2)
HC 5.9+1,1% (Xmin 4.0 - Xmax 7.5) ; 3) other patients groups:
AL 6.6+1.1 (Xpin 4.9 - Xpax 8.8); IF 8.5£2.9 (X 3.8 - Xk 16.6).

There was shown that Treg cells vary (up and down, see
PS group for example) in autoimmune diseases in
comparison to HC and AL groups. A visible tendency to
higher Treg levels was found at IF group (latent and, more
profoundly, treated TBC). For achieved results analysis there
would be necessary to have the complete data of
conventional and/or biological therapy of autoimmune
disease patients. However, there is another knowledge
probably influencing interpretation of Treg immunophe-
notyping results — the evidences of impaired function of
regulatory T cells when immunophenotype is quite normal
(Afzali, 2007).

Treg determination by means of CD127 and FoxP3
provides the quite well reproducible results and this method
would be useful for clinical research.
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Basophil activation test in food allergy
Sedlackova L., Prucha M.
Department of Clinical Biochemistry, Haematology and Immunology,
Hospital Na Homolce, Prague, Czech Republic;
e-mail: lenka.sedlackova@homolka.cz

The food allergy is a growing problem to diagnose, as it is
to treat. The traditional diagnostic tools — specific IgE and skin
prick tests — do not have optimal sensitivity and specificity.
The gold standard of diagnostic — double blind placebo
controlled exposition test — is not widely applicable in routine
praxis. The functional laboratory tests such as basophil
activation test bring new hope to solve this situation. They are
easy to perform and in contrast to clinical tests are completely
save for patients.

The aim of the study was to establish basophil activation
test in routine immunology laboratory diagnostics of food
allergy, to evaluate performance characteristics of this test
and to compare its results with specific IgE.

Children and adult patients with symptoms suspected from
food allergy were tested for basophil activation test and specific
IgE to milk, egg, wheat flour, soybean, peanut and walnut.
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Data will be presented including comparison of both
methods. A small proportion of patients are non-responders
and it is not possible to evaluate their basophil activation test.
Despite of this our first results are very promising and the
basophil activation test is useful tool in food allergy
diagnostics.

Tissue specific stem cell markers used in
cytometry
Klima J., Hluéilova J., Juhéas S., Vodi¢ka P., Motlik J.
Institute of Animal Physiology and Genetics v.v.i., Academy of
Sciences of Czech Republic, Libéchov, e-mail: klima@iapg.cas.cz

Stem cells represent a privileged cell population
possessing self renewal capability and having potential to
differentiate into various cell types. Researchers can exploit
only few putative stem markers or particular properties in
which they differ from other somatic cells. There are several
strategies to identify and isolate them. The most crucial and
most commonly approach uses immunophenotyping of stem
population mostly evaluated via flow cytometry (Challen et
al., 2009) or histochemistry. Moreover a majority of surface or
even intracellular markers are not directly related to
determination or maintenance of stemness. An alternative
method is based on side population (SP) detection that was
successful in many adult tissues (Challen et al., 2009; Kim
and Morshead, 2003; Redvers et al., 2006). SP cells having
stem or progenitor properties export xenobiotics in non-
specific manner and could be thus identified by flow
cytometry. Aldehyde dehydrogenase activity is another
example of stem cell marker that is not involved in stemness
determination but is coexpressed (Levi et al., 2009). More
rarely used marker for mainly quiescent stem cells is the
small cell size that could be determined via various methods
based on image analysis or electronic volume determination.

A brief overview on limitations of each approaches and
possibilities how to combine those for the purpose of better
identification of stem cells will be given. Selected markers
and methods will be presented in several studies on neural,
epidermal and bone-marrow derived mesenchymal stem cells
of mammals.

This work was supported by grants 2B06130, 1M0538 and
AV0Z250450515.
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Expression of neuronal markers during fetal
and postnatal period in the miniature
pig spinal cord
Hlucilova J.', Cizkova D.2, Juhas S.!, Strnadel J.,
Motlik J.', Marsala M.3
TInstitute of Animal Physiology and Genetics, AS CR, V.v.i., Libéchov;
e-mail: hlucilova@iapg.cas.cz
2Institute of Neurobiology, Slovak Academy of Sciences, CE, KoSice
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Doublecortin (DCX) is a microtubule-associated protein
expressed in migrating and differentiating neuronal
precursors during embryonic development of CNS and within
well-marked areas of adult brain (Couillard-Despres et al.,
2005). Neuronal precursors begin to express DCX shortly
after exiting the cell cycle, and continuing to express DCX for
2-3 weeks as the cells mature into functional neurons.
Afterwards a mature neuronal marker NeuN (Neuron-specific
nuclear protein) starts to be detectable. Therefore, DCX
seems to be a suitable marker for neurogenesis in
developing organisms or for determining neurogenic regions
in adulthood (Brown et al., 2003). Glial fibrillary acidic protein
(GFAP) is an intermediate filament protein that is expressed
in astrocytes and ependymal cells in CNS. Substantive
evidence now indicates that adult NSCs express GFAP and
exhibit properties associated with glia both in vivo and in vitro.
These findings raise important questions regarding the
relationship of GFAP-expressing neural stem cells to GFAP-
expressing astrocytes (Zhu and Dahlstrom, 2007). Moreover
GFAP decreases have been reported in Down’s syndrome,
schizophrenia, bipolar disorder and depression.

The aim of this study was to observe expression of DCX,
NeuN and GFAP in the miniature pig spinal cord in four fetal
stages (40, 60, 80 and 100 d), two postnatal periods
(newborn and 14 d) and in adult pig. Frozen spinal cord
sections were taken from cervical, thoracic and lumbar spinal
cord. Free-floating sections were double- immunoassayed
with a combination of DCX (goat anti-Doublecortin, Santa
Cruz Biotechnology) and NeuN (Mouse anti-Neuronal Nuclei,
Chemicon) antibodies or double — immunoassayed with
a combination of DCX (goat anti-Doublecortin, Santa Cruz
Biotechnology) and GFAP (Mouse anti-GFAP, Sigma)
antibodies. Hippocampus from adult rat was used as
a positive control for DCX expression in neuronal precursors.
Moreover we isolated, cultivated and differentiated spinal cord
neural stem cells in vitro. These cells were harvested from 80
days gravidity fetuses. The neurospheres were dissociated at
day 7 by mechanical trituration and re-plated and processed
either for proliferation or for differentiation studies. After
differentiation (7, 14, 21 days) the cells were fixed and
incubated with primary antibodies for developmental
neuronal markers DCX (goat-polyclonal IgG antibody 1 : 200
(Santa Cruze, CA), Tuji (mouse IgG antibody 1 : 1000, BlII-
tubulin, Chemicon), MAP2 (rabbit IgG antibody 1:1000,
Chemicon).

Staining of spinal cord sections with DCX antibodies
revealed strong positivity in 40 days old fetus, immune-
reactivity was detected in all neurons and neuropils. This fetal
stage was connected with no GFAP presence in whole spinal
cord. In 60 and 80 days old fetuses we observed weaker
expression of DCX (maximum expression in dorsal horn,
ventral horn and central canal) but there were great number
of migrating DCX positive cells and also number of NeuN
positive cells was rapidly increased. In 60 days old fetuses
the GFAP spinal cord expression started. GFAP positive cells
were firstly located in the periphery of dorsal, ventral and
lateral funiculus as well as in the surroundings of central
canal. In 80 days old fetuses the GFAP expression expanded
into white matter. The 100 days old fetuses showed only
lightly DCX positivity in dorsal horn. On the other side GFAP
positivity was present in whole white matter. In newborn pig,
doublecortin antibody we only detected in dorsal horn (lamina
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Il 'and 111) of lumbar spinal cord. In addition GFAP expression
was slightly observed in gray matter of spinal cord. No DCX
immunoreactivity we detected in 14 days old miniature pig as
well as in adult porcine spinal cord. Moreover GFAP positivity
in white and grey matter of adult miniature pigs was increased
in comparison with spinal cords of newborn piglets. Neuronal
differentiation of neural progenitors isolated from porcine fetal
spinal cord (F80) under in vitro conditions at 4-21 days
showed that bipolar, primitive neuronal precursors expressing
DCX could be seen already at 4 days. Multipolar ramified
DCX positive neuronal progenitors occurred at 7-10 day.
Further differentiation showed only immature TUJI and MAP2
positive fully differentiated neurons.

This data demonstrate that DCX was expressed in early
post-mitotic spinal cord neurons during embryonic and fetal
stage, but was absent in the adult naive spinal cord in
miniature pig. This result we also confirmed by Western blot
analysis. Marked decrease of DCX positivity in spinal cord
fetuses was occurred in the third trimester of pregnancy.
NeuN and GFAP immunoreactivity was increased with
progressive embryonic development. Miniature pig neural
stem cells isolated from spinal cord were able differentiate
into neurons in vitro.

This work was supported by AV0Z50450515, 1M0538, APVV-
51002105, APVV SK-CZ 0045-07, and MEB0808108, 2B06130.
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Osteogenic differentiation of miniature
pig mesenchymal stem cells
in 2D and 3D environment
Juhas S., Hlucilova J., Klima J., Strnadel J.,
Holubova M., Motlik J.
Institute of Animal Physiology and Genetics, AS CR, v.v.i., Libéchov;
e-mail: juhas@iapg.cas.cz

Mesenchymal stem cells (MSCs) are multipotent stem
cells that can differentiate into a variety of cell types
(osteoblasts, chondrocytes, myocytes and adipocytes). They
are also the primary cell source for cartlage and bone
formation and so may be optimal for cell-seeded scaffolds
and can be used for bone tissue repair (Sumanasinghe et al.,
2006). Several studies reported that porcine MSCs are
a valuable model system for mesenchymal basic research
and tissue engineering (Ringe et al., 2002).

Therefore in this study we studied miniature pig MSCs
osteogenic ability by various evaluation methods in different
cultivation conditions and systems. The porcine MSCs
cultured in the growth medium up to the 39 passage (CD29*,
CD44+*, CD90*, CD105* and CD45"), were transferred into
Petri dishes (2D environment) un/coated with vitronectin and
collagen | or embedded in plasma clot (PC) scaffolds (3D
environment). Afterwards these cells were cultured in
osteogenic medium containing glycerol 2-phosphate,
ascorbic acid 2-phosphate and dexamethasone. During three
weeks of differentiation, the formation of nodules and
deposition of calcium were visualized by Alizarin red
S staining. Expression of osteopontin, osteocalcin and
osteonectin as osteogenic markers was evaluated by

immunocytochemistry and Western blot analysis. We also
detected the alkaline phosphatase in 2D system.

Osteocalcin was started to be observed in 2D environment
on 7™ day of osteo-differentiation. On the other side in PC
scaffolds osteocalcin expression was immunostained on 14t
day at first. After one week of 2D and 3D differentiation
osteonectin was determined and its expression persisted to
the final collection. We already detected high expression of
osteopontin at the creation of PC scaffolds and 100%
confluence of MSCs in control medium. Osteopontin was
presented during osteogenic differentiation and also control
cultivation but the expression signal was more intensive in
osteogenic medium. After 7 days of differentiation in
multilayers and after 21 days of differentiation in PC scaffolds
we observed decrease of osteopontin visualization. Moreover
we detected the osteonectin expression during whole osteo-
cultivation with maximum on the 7t (ECM coated dishes) or
14 (ECM uncoated dishes) day of differentiation by Western
Blot analysis. There is evidence that contact with vitronectin
and collagen | promotes the osteogenic differentiation of
human MSCs, and that ECM contact may be sufficient to
induce differentiation in these cells (Salasznyk et al., 2004).
Therefore we used this methodology and we found out
specific differences in osteogenic markers expression in
MSCs differentiated on uncoated and coated dishes. At the
beginning of the differentiation (100% confluence of cells)
there was approximately two-fold increase of osteonectin and
osteopontin expression in MSCs growing on ECM coated
dishes in comparison with uncoated dishes. This result was in
accordance with above-mentioned study.

We suggest that MSCs seeded on ECM coated dishes
started already differentiate without osteogenic medium
during proliferation in control medium before gaining of the
total confluence. Time path of osteopontin expression in
differentiated MSCs with or without ECM molecules also
support results concerning osteonectin detection. Our study
indicates comparable ability of miniature pig MSCs osteo-
differentiation in 2D and 3D environment.

This work was supported by AV0250450515, 1M0538, and
2B06130.
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Irradiation of dental pulp stem cells and
periodontal ligament stem cells via °Co -
apoptosis or senescence?

Visek B.", Soukup T.', Rezecova M.2, Muthna D.2,
Bruckova L.3, Kucerova L.%4, Jiroutova A.2,
Suchanek J.5, Mokry J.!

"Department of Histology and Embryology, Charles University in
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Dental pulp stem cells (DPSC) and periodontal stem cells
(PLSC) are elements which significantly participate in
regenerative processes in oral cavity. Their main role is
maintenance of tissue homeostasis and regeneration of
damaged tissues. More, many patients nowadays undergo
radiotherapeutic treatment that is focused on oral tissues. So
we put a question — what is the most expressive reaction of
DPSC and PLSC to the iradiation? Can these cells hold their
proliferation kinetic parameters or not? Which changes in cell
cycle can we observe? These and some other questions are
the particular aims of our work.

In this work we used gamma rays of 89Co for irradiation.
Applied doses were 2, 6 and 20 Gy. Moreover, we compared
the irradiated cell lineages with control untreated cells. To the
experiment were used 3 cell lineages (2 x DPSC, 1 x PLSC).
These cell lineages were cultivated in MAPC media,
contained PDGF + EGF both before and after iradiation.
Cells were analyzed in days 1, 3, 6 and 13 after irradiation.
Viability and proliferation activity were analyzed in ViCell XR
and Z2 Counter (both Beckman Coulter), respectively. Cell
cycle was assessed by using of 2 methods, both staining with
propidium iodide and dual staining with anti-cyclin A2/7-AAD.
Early and late phase of apoptosis were detected via Annexin
V/7-AAD and analyzed by using flow cytometer Cell Lab
Quanta SC+MPL (Beckman Coulter).

Both in light and phase microscope, irradiated cells did not
show significant morphological changes. Cumulative number
of population doublings was decreased both in DPCS and
PLSC (DPSC: 5.8 (control lineage), 2.7 (2 Gy), 1.0 (6Gy) and
0.9 (20 Gy); PLSC: 5.3 (control lineage) and 1.4 (20Gy)).
Viability showed decrement from 92.0% (control lineage) to
88.2% (2 Gy), 87.1% (6Gy) and 87.0% (20 Gy) in DPSC.
Viability in PLSC decreased from 95.0% (control lineage) to
90.9% (20 Gy). In cell cycle phases we observed increased
number of G2/M-phase in irradiated cells depending on the
used dose. Percentage share of G2/M phase in DPSC was
12%, 13% and 63% in control lineage, 2 Gy and 20 Gy,
respectively. PLSC showed increment from 11% to 45% in
control lineage and 20 Gy, respectively. All the iradiated
lineages showed high expression of beta-galactosidase. Both
markers of early (Annexin V+/7-AAD-) and late (Annexin
V+/7-AAD+) apoptosis in irradiated cells were not significantly
increased compare to the control lineages. In karyotype we
observed changes in all the irradiated lineages depend on the
used radiation dose.

We concluded that the main reaction of the DPSC and
PLSC to the irradiation is the senescence. There was
observed the block in G2 phase of cell cycle and proliferation
activity was significantly decreased, depend on used dose.
There was not observed signs of apoptosis in all the
cultivated and iradiated cells. The minimal changes of
monitored parameters we observed in 2 Gy iradiated cell
(both DPSC and PLSC). So we suppose that this dose is
potentially acceptable in clinical applications.

This work was supported by grant GA CR 304/09/1568.

External quality control of CD34* stem cell
enumeration: a multicenter analysis
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CD34* cell enumeration is one of the basic laboratory
methods in haemato- oncology. Many clinical decisions are
made on the basis of the results of this measurement (stem
cell collection timing, graft quality assessment etc.).
Therefore this method is expected to be adequately accurate
and precise. The intra- and inter- laboratory variability should
be minimal.

We performed a multicenter measurement of CD34+* cells.
The aim of the project was to assess the inter-laboratory
variability and verify the performance of participating
laboratories. Since 11/2007 three send-outs were organized.
Stabilized blood samples were sent into 10 Czech flow
cytometry laboratories and analyzed according to the local
protocols. WBC and CD34* counts and basic methodological
details were reported and statistically evaluated. A special
scoring system was created comparing the measured value
to the distribution of values reported by all laboratories
(correct values have score -1 to +1). Most laboratories (9/10)
have used ISHAGE based gating protocols (one laboratory
Milan protocol) and double platform method.

Between-laboratory variability for CD34+ percent and
CD34+ count (cells/Kl) was higher during 15t control cycle (43
% and 58 %) in comparison to the later cycles (cycle 2.: 30 %
and 32 %; cycle 3.: 29 % and 31 %). Following the 15! send-
out the average score per sample has declined for CD34+ %
(4.79 — 1.96 — 1.28) as well as for CD34+/ul (2.04 — 2.41
— new lab joined the project — 1.16).

The project was effective in reducing between-laboratory
variability and resulted in more comparable results reported
by participating laboratories. The control cycles also
appeared to be useful as a tool of proficiency testing of the
laboratory technicians. The analysis confirmed that the
participation of the flow laboratory in some between-
laboratory measurement or the external quality control
scheme is an important part of the good laboratory practice
and quality management system.

The study is supported by the grant of the Ministry of Health of the
Czech Republic (IGA NR/ 9268-3).
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Technical aspects and guidelines for application of
EuroFlow protocols: towards 8-color flow cytometry in
the diagnosis and classification of hematopoietic
malignancies
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EuroFlow collaborative project is aimed at designing
approaches for fast and sensitive diagnostics of
hematopoietic malignancies using 8-color flow cytometry. We
have extensively tested approaches for instrument settings,
compensation, choice of fluorochromes and staining
protocols. We have developed new analysis software
“Infinicyt” for advanced semi-automated analysis of 8-color
flow cytometry data.

© APS. B of 10 Parameters

Fig. 1. Novel Infinicyt “APS view” presenting 8-parameter cells’
phenotype in a single dot plot. B-cells in red, Monocytes in green,
CDA4-T cells in light blue, CD8-T cells in dark blue, NK-cells in
turquoise.

When a test cohort of 30 healthy donors’ peripheral blood
was measured using the common Euroflow protocol in 8
participating laboratories, we could demonstrate the
coefficients of variation of each parameter to be lower then
50%. Furthemore, we could merge the data files into one file
that is amenable to analysis in the Infinicyt software where all
expected cell types cluster to the same position (Fig. 1). In
conclusion, we show that 8-color flow cytometry is useful tool
for diagnosis and classification of hematopoietic
malignancies.

Cytometry reveals differentiation
in hematopoiesis
Hrusak O., Mejstfikova E., Kalina T.
CLIP-Cytometry, Dept. of Pediatric Hematology and Oncology,
Charles University and Univ. Hospital Motol, Prague;
e-mail: Ondrej.Hrusak@Ifmotol.cuni.cz

Clinical hematologists consider flow cytometry as the most
useful laboratory investigation in acute leukemia (AL)
diagnostics, as demonstrated in a recent poll. This is certainly
influenced by a very good accessibility of diagnostic material
— most importantly, bone mamrow. Very good collaboration of
clinical centers of the Czech Pediatric Hematology Working
Group with our reference laboratory enables a population-
based analysis. This shows the incidence of cell lineages
(and cells at various stages of differentiation) that may
undergo leukemic transformation. Subtype definition (based
on the criteria of the European Group for
Immunophenotyping of Leukemias, EGIL) is simple.
However, there is a striking inconsistency worldwide in the
way how definition is interpreted in everyday life. Therefore,
there is a lack of consecutive cohorts of patients, which would
show efficacy of different types of chemotherapy in borderline
(=hybrid) AL. In our cohort of 694 pediatric patients, treated
from 1996 to 2006 we show that the 5-year event-free
survival is 75 + 2.1% and 47 + 4.9%, following the lymphoid-
or myeloid-directed therapy. In addition, we show various
definitions of hybrid AL (AHL). Based on the uniform criteria,
most of our AHL patients receive a lymphoid-directed therapy.
Although the prognosis of AHL is generally poorer than that
of non-hybrid ALL, we found no indication for a general use
of myeloid-directed treatment in these patients. We show
a usefulness of cytometric techniques in combination with
molecular genetics and novel statistical approaches in the
definition of AHL and other borderline AL subtypes.

Supported by IGA NR/9531-3, NPV 2B06064 and MSMT
MSM0021620813.

Dynamics of malignant and non malignant
cells in bone marrow during the early phase
therapy of childhood ALL; correlation
with genetic changes using polychromatic
FACSorting
Mejstiikova E.!, Frofikova E.", Lhermitte L.2, Semerék
P.1, Kovaé¢ M.', Kalina T.!, Hru8ak O.!
'CLIP-Cytometry, Dept. of Pediatric Hematology and Oncology,
Charles University and Univ. Hospital Motol, Prague; e-mail:
ester.mejstrikova@Ifmotol.cuni.cz
2Department of Hematology, Hopital Necker, Paris, France

Bone marrow represents dynamic tissue with a complex
cellular composition. Origin of leukemia interpheres with non
malignant hematopoiesis just not only on the basis of
mechanical suppression but very probably also by soluble
factors produced by non malignant and malignant cells.
Therapy of leukemia represents a specific situation where
reduction of blasts is accompanied by the reappearance of
normal hematopoiesis. Leukemic cells non-randomly change
its phenotype.

In patients with de novo ALL and in whom we evaluated
MRD and reconstitution of non malignant hematopoiesis
where analyzed in software FlowJo (4-color data, 10/2002 —
10/2007) and Infinicyte (8-color data, data since 11/2007 till
now). WBC counts with differential count and hierarchical
clustering analysis of initial immunophenotypic data were
analyzed in recruited patients.

Background identified by 4-color was high at later time
points when recovery of hematopoiesis is typical (day 33 and
week 12) and this background hampered sensitivity in these

(615)

— O



11.12.2009 7:41 sStr. 616

—¢—

CASOPIS LEKARU CESKYCH 2009; 148 (12)

time points. 8-color FC leads to more fine separation of non
malignant and malignant cells. We identified a novel
subgroup of patients in who significant instability of
immunophenotype leads to monocytic phenotype during the
treatment.

To conclude, 8-color FC represents perspective
methodology not only for MRD but also for the identification
of novel ALL subtypes.

Supported by IGA NR/9531-3, NPV 2B06064 a MZ CR
000064203, MSM0021620813.

Detection of minimal residual disease of
chronic lymphocytic leukemia by flow
cytometry using the Rawstrones protocol -
a reliable tool for clinical evaluation
of CLL therapy
Stehlikova O., Hrab¢akova V., Francova H.,
Brychtova Y., Doubek M., Mayer J., Klabusay M.
Laboratory of Flow Cytometry and Cellular Therapy, Centre of
Molecular Biology and Gene Therapy, Dept. of Internal Medicine —
Hematooncology, University Hospital, Brno; e-mail:
vhrabcakova@fnbrno.cz

Chronic lymphocytic leukemia (CLL) is the most common
type of leukemia in adult population. Prognosis of the disease
is evaluated with respect to clinical as well as molecular
parameters. After the modern intensive therapy regimens
using monoclonal antibodies or allogeneic transplantation of
hematopoietic stem cells, complete remission (CR) of the
disease is often reached, according to the NCI-WG criteria.
However, in some patients, leukemic cells are still present at
low counts (often less than 1of 10* of leucocytes) as minimal
residual disease (MRD). If present, these cells can cause
a relapse of the disease after the treatment was ended.
Rawstron et al. (Leukemia, 2007) developed an international
standardized 4-color flow cytometry protocol on minimal
residual disease detection and the data were also matched
with molecular evaluation of MRD level. Due to specific
phenotype of CLL or SLL (small-cell lymphocytic lymphoma)
tumor cells, it is possible to determine the MRD level in
peripheral blood or bone marrow down to less than 0.01% of
leucocytes.

We used the flow cytometry protocol for MRD detection in
routine monitoring of ten CLL patients after allogenic stem
cell transplantation. Four basic flow cytometry protocols
using a combination of 4 monoclonal antibodies (anti-CD3, 5,
19, 20, 22, 38, 43, 45, 79b, and 81) were designed for
a proper MRD interpretation. Peripheral blood and/or bone
marrow specimen were also analyzed and compared with
quantitative real-time PCR evaluation of mutation status of
IgVH.

In this work, we present results of MRD observation on
a pilot group of patients with CLL, who were treated at the
Department of Internal Medicine-Hematooncology, University
Hospital Brno. The results of treatment responses were
correlated with blood count, presence of graft-versus-host
disease or influence of immunosupressive therapy. Regular
observation of minimal residual disease after the CLL therapy
using high-sensitive laboratory methods enables the
modification of the therapy before the relapse of the disease
and, according to the recent results, it is cormelated with the
prognosis of the patient.

This work was supported by grant IGA MZ CR No. NS 9671-4.

Flow cytometeric analysis of T regulatory cells
in monoclonal gammopathy patients
Muthu Raja K. R.'2, Zahradova L.2, Mikulkova Z.'4,
Kovarova L.2, Buresova |.2, Hajek R.23, Michalek J."#
"Dept of Molecular and Cellular Biology, Faculty of Science,
Masaryk University, Brno, Czech Republic;
e-mail: rajakarthick694@gmail.com
2University Research centre- Czech Myeloma Group,
Masaryk University, Brno, Czech Republic
Sinternal Hematooncology Department, Faculty Hospital, Brno,
Czech Republic
4University Cell Inmunotherapy Center, Masaryk University, Brno,
Czech Republic

Regulatory T cells (T reg) are immunosuppressive T cells
which aid in maintenance of self tolerance and comprises
about 5-10% among CD4+ T cell population. Monoclonal
gammopathy patients were reported to highly associate with
immune dysfunctions. So, we were interested to demonstrate
the role of T reg cells in monoclonal gammopathy patients.

T reg cells were identified by the surface staining for CD4,
CD25, CD127 and followed by intracellular staining for
FoxP3. The phenotype of T reg cell population was
characterized as CD4+CD25hi+FoxP3+ CD127 low/negative.
Analyses of T reg cell level were done in peripheral blood and
bone mamow of 68 monoclonal gammopathy patients and
peripheral blood of 12 healthy volunteers. The patient group
includes 11 MGUS patients, 5 asymptomatic myeloma
(A MM) 39 myeloma patients (MM) and 13 relapsed patients.
The median age of the patient group was 66.5 years; both
male and female patients were in equal proportions in the
group. Forty- nine patients had < 10% of bone mamrow
plasma cells and rest of the patients had > 10% of bone
marrow plasma cells. Myeloma patients > 65 years were
treated by low-dose regimen (cyclophosphamide 50 mg p.o
daily, thalidomide 100 mg daily and dexamethosone 20 mg
day 1-4 and 15-18) and < 65 years patients treated by high-
dose regimen (cyclophosphamide 500 mg i.v day 1 and 15,
thalidomide 200 mg daily, dexamethasone 40 mg day 1-4
and 15-18). Thirty myeloma patients hare been analyzed
for T reg cells in peripheral blood after each treatment cycle.

Statistically significant difference was observed in
peripheral blood T reg cell level of the respective groups (MM
vs relapsed myeloma p = 0.01, relapsed myeloma vs A MM p
= 0.01, relapsed myeloma vs MGUS p = 0.01, relapsed
myeloma vs healthy volunteers p < 0.01). Bone marrow T reg
cell level also showed statistically significant difference
between MM and MGUS patients (p = 0.03). No statistically
significant difference was noticed in the level of T reg cells
between > 10% and < 10% of bone marrow plasma cell
infiltration group. Follow-up of myeloma patients during the
treatment cycles showed statistically significant data in
peripheral blood T reg cell level, between 2nd and 5th cycle
(p = 0.04)of low dose group. No significant difference was
observed in high dose group.

Our studies showed that there is a trend in increase of T
reg cell levels in relapsed myeloma patients than other patient
groups and healthy volunteers. There is no significant change
in T reg cell levels after treatment, exceptionally in few cases.

This work was supported by MSMT LC06027, MSM 0021622434,
MSMT NPVII 2B06058.
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Flow cytogenetics accelerates genomics of
cereals with complex genomes
Dolezel J., Simkovéa H., Safaf J., Suchankova P.,
Barto$ J., Kubalakova M., Valarik M., Cihalikova J.
Laboratory of Molecular Cytogenetics and Cytometry, Institute of
Experimental Botany, AS CR, v.v.i., Olomouc, Czech Republic;
e-mail: dolezel@ueb.cas.cz

Genome analysis and sequencing in barley, rye and wheat
is hampered by their large and complex genomes, which
consist mainly of repetitive DNA. Polyploidy adds another
layer of complexity due to the presence of two and three
homoeologous genomes in tetraploid and hexaploid wheat,
respectively. While these features make wheat a suitable
model to study genome expansion and the role of polyploidy
in plant genome evolution, they make genome sequencing
and dissection of traits of interest very difficult. With the aim to
simplify the analysis of the giant genomes of cereals, we
developed strategies to isolate chromosomes and
chromosome arms using flow cytometric sorting. This
approach makes it possible to target defined parts of the
genomes representing only a few percent of nuclear
genomes. Particular chromosomes are isolated by sorting
based on intrinsic differences in DNA content. However, due
to small differences in DNA content, only chromosome 3B
can be sorted in wheat. We have demonstrated that this
difficulty can be overcome by means of cytogenetic stocks.
Thus, in tetraploid wheat, all chromosome arms can be sorted
from lines camying telocentric chromosomes (telosomes).
The use of double ditelosomic lines facilitates simultaneous
sorting of long and short arms. In hexaploid wheat, all
chromosome arms can be sorted from telosomic lines except
of long arms of chromosomes 3B and 5B, which can only be
sorted as isochromosomes. In barley and rye, only
chromosomes 1H and 1R can be sorted from lines with
normal karyotypes. However, arms of all remaining
chromosomes can be sorted from wheat-barley and wheat-
rye chromosome arm addition lines.

The ability to obtain high-quality DNA from particular
chromosomes and arms has opened new avenues for
genome analysis in these crops. For wheat and rye,
chromosome-specific BAC libraries are being created and
used to construct BAC contig maps to facilitate genome
sequencing and positional gene cloning. The plan is to
construct BAC libraries from all 21 chromosomes of
hexaploid wheat. Subgenomic BAC libraries and DNA from
sorted chromosomes have been used to develop DNA
markers to enrich genetic maps at selected genome regions.
In applications that require large amounts of DNA but not of
high molecular weight, time consuming chromosome sorting
can be replaced by representative whole-genome
amplification. The amplified DNA can be used for high-
throughput allocation of DNA markers to chromosomes and
amms using DNA arrays. Shotgun sequencing using the next-
generation sequencing technologies is an emerging and
powerful application of DNA amplified from sorted
chromosomes, as large amounts of sequence data can be
obtained from target genome regions in a short time.

This work has been supported by the Czech Science Foundation
(grant awards 521/07/1573, 521/08/1629) and the Czech Republic
Ministry of Education, Youth and Sports (grant award LC06004).

Structural changes of the chromatin during
protoplastization of the plant cells and their
regeneration
Ondrej V., Protivankova I., Dolezalova I., Lebeda A.
Department of Botany, Faculty of Science, Palacky University in
Olomouc, Czech Republic; e-mail: viadan.ondrej@upol.cz

Plant protoplasts (plant cells devoid of a cell wall)
represent a very efficient experimental model for
physiological, molecular, and developmental studies because
of their capability to dedifferentiate, re-enter the cell cycle,
and then proliferate or regenerate into the various organs, or
else make new plants in the same way as zygotes. They are
also valuable tools for biotechnological applications such as
somatic hybridization, increasing genetic variability by
somaclonal variability, and genetic transformation. It has
become a ‘hot topic’ to study protoplast dedifferentiation, not
only as a biotechnological application in modern breeding
systems, but also in order to find the mechanisms of
protoplast development to totipotency and relationships to
changes in nuclear organization.

Chromatin is a substrate for several key processes related
to the switching on and off of genes within cell differentiation,
and development of the organism. The chromatin, in both
animal and plant cells, undergoes epigenetic changes, such
as in chromatin condensation (Tessadori et al., 2007) and
covalent modifications in DNA and in histone tails (Jenuwein
and Allis, 2001; Verbsky and Richards, 2001). Protoplast
dedifferentiation is characterized by a new balance between
the less-dense portion of the genome that is transcribed
(euchromatin), and that which is condensed with repressed
transcription (heterochromatin). In plants, except those with
high genome size (reviewed in van Driel and Fransz, 2004)
highly condensed chromatin is easily recognized by light
microscopy, after DAPI staining of the interphase nuclei.
These blocks of heterochromatin (chromocenters) lose their
compaction during protoplast dedifferentiation (Tessadori et
al., 2007; Ondrej et al., 2009). Using FISH technique we were
able to study rearrangement of the repeated sequences of the
cucumber genome that are located in the chromocenters in
relation to the protoplasts re-entering to the cell cycle and
their regeneration. We found large-scale relaxation of the
pericentromeric repeats and subtelomeric satellite DNA type
| repeats but just partial relaxation of 5S rDNA repeats. The
re-entry to the cell cycle of the protoplasts is demonstrated by
the occumrence of partial repeats reassembly and establishing
new formed chromocenters 48 hours after protoplasts
isolation.

This work was supported by the Ministry of Education of the
Czech Republic (MSM 6198959215).
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Glycerol-based preservation technique of plant
tissues for flow cytometric analyses
Kubesova M."2, Kolaf F.3, Loureiro J., Tésitel J.3,
Travnicek P."2, Suda J.1:2
"Department of Botany, Faculty of Science,
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Flow cytometry (FCM) has experienced a massive boom in
study of plant population biology and biosystematics in last
years. The universal use of FCM in this field is, however,
strongly hampered by a need of fresh plant tissues for the
analyses. Several techniques of storage of plant material for
FCM analyses have been proposed, nevertheless, none of
them could be accepted as a sufficient universally applicable
method. In particular, the poor results of genome size
determination procedures (propidium iodide FCM) of long-
term stored samples call for further investigations in this field.

We have studied possibilities of isolated plant nuclei
storage in 30% glycerol solution in freeze conditions
(Hopping 1993). We have focused on the utility of this
originally ,intra-laboratory“ procedure for a long-term storage
of various plant taxa collected in the field. Moreover,
performance of the glycerol procedure has been compared to
other routinely used plant storage techniques, i.e. silica-gel
dried samples and fresh tissue stored in cold. The first
dataset based on 34 species from Papua New Guinea
tropical forest revealed the wide applicability of the glycerol
storage technique across the angiosperms. Moreover, in
most cases this procedure gave the most convenient FCM
results from all the storage techniques used (the highest
proportion of successful analyses and the lowest CVs within
the successful analyses). In particular, the applicability of this
technique for the genome-size estimation procedure
(propidium iodide FCM) should be highlighted. No
degradation of the up to 15 days stored frozen samples has
been shown as a general feature. Secondly, a laboratory
experiment with six taxa (including three routinely used plant
standards) has been conducted in order to further evaluate
the temporal change of the glycerol-preserved nuclei and to
quantify the possible effect of various preserving techniques
on fluorescence shifts in FCM analyses.

In conclusions, the glycerol-based preservation technique
of plant nuclei seems to be a convenient (yet not universal)
alternative for long-term storage of plant material collected for
FCM analyses in some flow cytometer remote areas (e.g. the
tropics).
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Morphological and ecological differentiation
within Glyceria quitans-groug
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2Dept. of Botany, Charles University, Prague, Czech Republic
SDept. of Genetic Ecology, Institute of Botany of Academy of Science
of the Czech Republic, Prihonice, Czech Republic

Complexes of closely related taxa often show significant
differences in ecological demands whereas their
morphological differences might be very small. Knowledge of
the differentiation between taxa in both ways can reveal
important information about microevolutionary processes in
the whole group. Wider geographical distribution can be
caused by polyploidization but it can also be influenced by
higher level of phenotypic plasticity. We have therefore
attempted to assess the possible reasons for differentiation
within a model group of four closely related taxa — Glyceria
fluitans group.

The Glyceria fluitans group is a complex of closely related
taxa that differ, besides ploidy level, also in their European
area of distribution and frequency of occumence. Their
distribution areas overlap in the Czech Republic. Some
differences in reproductive systems in this group are known
thanks to work of British botanist Martin Borrill (Borrill 1956,
1958). Frequency of occumence seems to correlate with
ploidy level, tetraploids (G. fluitans and G. notata) being the
more frequent while diploids (G. declinata and G. nemoralis)
occur rarely. A wide range of methods have been employed
in order to reveal which environmental conditions and
characteristics of individual species may be connected to
their performance and whether their morphological variation
correlates with their ecological amplitude.

The species under study showed differences in habitat
range (polyploids having more than one ecological optimum),
soil reaction (G. fluitans preferring lower pH whereas G.
notata occurrs in alkaline, K+ rich soils), soil trophic levels
(the occurrence of G. nemoralis seems to corelate closely
with the presence of phosphorus in the soil — unlike G.
declinata, which prefers soils low in nutrients), and in species
composition of plant communities (this reflects the differences
in preferred habitats). Among the diploids, G. declinata
inhabits secondary habitats, on contrary to G. nemoralis,
while tetraploids differ in their preference of either running or
stagnant water. Although G. declinata is distributed sparsely
in its native area of distribution, it was cumently found
spreading as an invasive plant in parts of California.

Using a very efficient method of flow cytometry, the nuclear
genome size was established for the first time for most
members of this group. Differences in nuclear genome size
among diploids were found — unlike in tetraploids, which were
indistinguishable. The results are consistent with studies
showing that species with larger genomes tend to be limited
in their distribution and range of ecological environments they
can occupy (G. nemoralis, with the highest 1Cx value, is the
rarest species in this group). A biosystematic aproach (DAPI
and propidium-iodide flow cytometry, chromosome counting
using rapid squash techniques, isoenzyme analyses and
multivariate morphometrics) was employed together with
measurements of environmental factors such as soil
chemistry, plant species community etc.

Frequency of occurrence, morphological variation and ties
to abiotic environmental factors were compared in order to
assess the influence of various environmental factors on the
main characteristics of each species. Multivariate statistics
shed some light on the main differences between the studied
species. Two taxa with previously unknown morphology were
found on one location in the vicinity of Znojmo (southern
Moravia). As the flow cytometry analyses revealed major
differences in these two taxa’s nuclear genome size unlike
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any interspecies variation found among the rest of the 600
plants, they are thought to be somewhat different from the
rest of the Glyceria fluitans group. When morphological
differences were found to support the flow cytometry results,
a hybrid origin of at least one of these taxa was proposed.

The possibility of allotetraploid origin of Glyceria notata can
also be suggested as this species carries intermediate
morphological characteristics of the two possible parents —
the diploids G. nemoralis and G. declinata. Although the
cytometry analyses support this hypothesis we were unable
to obtain verification by the means of isoenzyme analyses.
Therefore employment of molecular techniques such as
AFLP or ITS sequencing is needed in order to solve this
matter without any doubts and is expected to be carried out
in a near future.

This work was supported by the Grant Agency of the Charles Uni-
versity (project no. 43-257124; 2007-2009).
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The Juncus bufonius polyploid complex in
central Europe
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Cytometric ploidy level screening was done in 120
populations of the cosmopolitan Juncus bufonius group,
mainly in central Europe. Two polyploid cytotypes, which are
sometimes treated separately as J. minutulus and J. bufonius
s. str., were detected and considered to be DNA tetraploids
and hexaploids with 2C values of 1.18 + 2.8% pg 2C DNA
and 1.84 + 1.6% pg 2C DNA, respectively. The
correspondence between nuclear DNA content and the
number of chromosomes was verified by chromosome
counting, establishing that true polyploidy, as opposed to
agmatoploidy, is behind the karyological variation. To asses
the utility of supposedly diagnostic quantitative morphological
characters, measurements of 6 floral and 3 vegetative
quantitative characters (no less than 10 measurements per
flower, 30 per plant) were obtained for 358 mature plants of
known ploidy level from 49 localities. Principal component
analysis did not show any separation of the ploidy levels.
Canonical discriminant analysis indicated inner tepal length
followed by mean capsule width and mean capsule length to
be the most useful characters for identifying the ploidy levels;
however, the estimated cross-validation error rate of a simple
k nearest neighbor classification analysis is 0.45. No novel
distinction between the cytotypes was discovered. It is thus
concluded that it is impossible to reliably tell apart
J. minutulus and J. bufonius s. str. in both mixed or pure
populations. Therefore, J. bufonius in Europe is best treated
as a single variable species with two cytotypes which are
almost inseparable using quantitative morphological traits
suggested by extant literature.

Genome size in Hieracium subgenus Hieracium
(Asteraceae) is strongly correlated with major
phylogenetic groups.

Chrtek Jr. J.12, Zahradnicek J.2, Krak K., Fehrer J.1
TInstitute of Botany, Academy of Sciences of the Czech Republic,
Prahonice, Czech Republic; e-mail: chrtek@ibot.cas.cz
°Department of Botany, Faculty of Science,

Charles University in Prague, Prague, Czech Republic

Hieracium subgenus Hieracium is one of the taxonomically
most intricate groups of vascular plants, due to polyploidy
and a diversity of breeding systems including sexuality and
apomixis (Gustafsson 1974). The aim of the present study
was to analyze nuclear genome size in a phylogenetic
framework and to assess relationships between genome size
and ploidy, breeding system and selected ecogeographic
features.

Holoploid and monoploid genome sizes (C- and Cx-
values) of 215 cultivated plants from 89 field populations of
42 so-called ‘basic’ Hieracium species were determined using
propidium iodide flow cytometry. Chromosome counts were
available for all analyzed plants, and all plants were tested
experimentally for their mode of reproduction (sexuality vs.
apomixis). For constructing molecular phylogenetic trees, the
external transcribed spacer region of nuclear ribosomal DNA
was used.

The mean 2C values differed up to 2.37-fold among
different species (from 7.03 pg in diploid to 16.67 in tetraploid
accessions). The 1Cx values varied 1.22-fold (between 3.51
and 4.34 pg). Variation in 1Cx values between conspecific
(species in a broad sense) accessions ranged from 0.24% to
7.2%. Little variation (not exceeding the approximate
measurement inaccuracy threshold of 3.5%) was found in 33
species, whereas variation higher than 3.5% was detected in
seven species. Most of the latter may have a polytopic origin.
Mean 1Cx values of the three cytotypes (2n, 3n and 4n)
differed significantly (average of 3.93 pg in diploids, 3.82 pg
in triploids and 3.78 pg in tetraploids) indicating downsizing of
genomes in polyploids. The pattern of genome size variation
correlated well with two major phylogenetic clades which
were composed of species with western or eastern European
origin. The monoploid genome size in the ‘western’ species
was significantly lower than in the ‘eastern’ ones. Correlations
of genome size with latitude, altitude and selected ecological
characters (light and temperature) were not significant.
A longitudinal component was apparent only for the whole
data set but was absent within the major lineages.

Phylogeny was the most important factor explaining the
pattern of genome size variation in Hieracium sensu stricto,
species of western European origin having significantly lower
genome size in comparison with those of eastern European
origin. Any correlation with ecogeographic variables,
including longitude, was outweighed by the divergence of the
genus into two major phylogenetic lineages.
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Apoptosis induced by valproic acid in

normoxic and hypoxic conditions in neurobla-

. stoma cell lines
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Valproic acid (VPA) is a widely used histone deacetylase
inhibitor. It is well described as a potent inductor of apoptosis
in many cancers. Nevertheless, these experiments were
performed in normoxic conditions (21% of O,) only.
Commonly, solid tumors contain hypoxic areas that are
caused partly by imbalance between angiogenesis and tumor
growth and partly by low quality of new vessels. Hypoxia
could lead to more aggressive phenotype of tumor cells and
contribute to development of chemoresistance. Moreover,
hypoxia could up-regulate antiapoptotic proteins such as Bcl-
2 or IAP-2 (Dong, 2003) and down-regulate proapoptotic
proteins such as Bid and Bax (Erler et al., 2004). Sensitivity
of hypoxic cells to apoptosis could be then significantly
decreased. Some of these pro/antiapoptotic proteins are
under transcriptional control of Hypoxia—Inducible Factor 1
(HIF-1).

HIF-1 is a transcription factor playing pivotal role in
adaptation to hypoxia, its protein level is decreased by VPA
and other histone deacetylase inhibitors as well (Kim at al.,
2007). Thus, we elucidated whether VPA-induced
apoptosis is present also in hypoxia and if this type of cell
death is processed through the same pathways as in
normoxia.

Four neuroblastoma cell lines were used in this study:
UKF-NB-3 (N-type), SK-N-AS (S-type) and cell lines derived
from these resistant to cisplatin. Apoptosis was measured
using two independent methods; sub-G1 peak and annexin
V/PI staining (BioVision). Cell cycle analysis was performed
with propidium iodide. Cells were evaluated by flow
cytometry. For hypoxic conditions, cells were incubated in
hypoxic chamber with 1% O,, 5% CO, and 94% N,. ICs,
values of VPA were assessed by MTT assay. Samples were
treated with different concentrations of VPA (0.5, 1, 2, 5, 10
mM) for 24 and 48 hours.

We confirmed previous reports that VPA provokes
apoptosis in normoxia. Interestingly, we found that VPA-
induced apoptosis is much more prominent in hypoxia. These
differences between normoxia and hypoxia are evident even
after treatment with 1 mM VPA, serum concentration usually
found in patients treated with VPA. In UKF-NB-3, relevant
amount of apoptotic cells was detected after 24-hour
incubation with 2 mM VPA; 3.3 % in normoxia and 10.9 % in
hypoxia. Apoptosis in SK-N-AS appeared no earlier than after
48 hours. These findings were consistent with our previous
results where in normoxia SK-N-AS cells revealed less
susceptibility to VPA (ICs, values was 1.02 mM and 2.06 mM
for UKF-NB-3 and SK-N-AS respectively).

We used caspase-8 inhibitor to determine whether
apoptosis is initiated by extrinsic apoptotic pathway both in
normoxia and hypoxia. 5 mM VPA reduced apoptosis in SK-
N-AS cells in normoxia whereas its level remained
unchanged in hypoxia. These data suggest that VPA-induced
apoptosis is processed through another pathway than in
normoxia.

Cell cycle analysis showed that VPA treatment led to G2/M
arrest, with significant difference between controls and VPA
treated samples at VPA concentrations of 5 and 10 mM. Cell
cycle arrest likely contributes to initiation of apoptosis.

To evaluate if the treatment with VPA could prevent
chemoresistance in hypoxia, we measured apoptosis induced
by 1 mM VPA and 1 uM cisplatin in combination. Rate of

apoptosis in UKF-NB-3 treated with cisplatin was 7.5% in
normoxia and 4.3% in hypoxia. Treatment of these cells with
the combination caused 15.7% apoptosis in normoxia and
18.6% in hypoxia. Our data showed that hypoxia-induced
chemoresistance might be prevented by VPA. Moreover,
there is synergistic effect between these drugs both under
normoxic and hypoxic conditions.

We described that hypoxia does not decrease VPA-indu-
ced apoptosis which further strengthen the hypothesis that
VPA used either in monotherapy or in combination with other
anticancer agents could be beneficial in treating
neuroblastoma.

This work was supported by grant GAUK 72208/2008.
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Reovirus induced cell death in hypoxic and
apoptosis resistant medulloblastoma cells
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Despite the advances in clinical oncology that help to
decrease patients’ mortality, cancer remains one of the main
causes of death in all developed countries. Current efforts to
improve cancer therapy are aimed at enhancing drug efficacy
while maintaining acceptable degree of toxicity. In order to
succeed, innovatory therapeutic modes have been designed.
One of these is represented by oncolytic viruses that infect,
replicate in, and lyse tumor cells, but do not grow at all, or at
a limited extent, in non-tumor cells (Eckschlager and Figova,
2008). Reoviruses (RV) (acronym for Respiratory Enteric
Orphan viruses) are viruses that, thanks to their natural
properties, selectively replicate in a wide spectrum of tumor
cells. Research into the mechanism of reovirus tumor
selectivity has revealed that they replicate well in cells with
activated Ras signaling pathway, which is an attribute shared
by many cancer cells. In vitro studies, animal experiments
and, subsequently, clinical studies suggested that reovirus
type 3, strain Dearing, may be an efficient and safe
anticancer agent (for review see Eckschlager and Figova,
2008).

Tumor hypoxia strongly correlates with advanced disease
stage and poor clinical outcome. This is, in part, due to
increased genomic instability in hypoxic tumor cells and
enhanced resistance of hypoxic tumors to radio- and
chemotherapy. While the mechanism of hypoxic cell
radioresistance is well characterized, the underlying
mechanisms contributing to hypoxia-mediated chemo-
resistance are poorly understood. Some studies
demonstrated that hypoxia-induced chemoresistance to
cisplatin and doxorubicin in vitro is through the HIF pathway
and was inhibit by silencing of HIF-1a gene (Brown et al.
2006).

The aim of this study was to compare the effects of RV on
medulloblastoma (MBL) derived cell lines in hypoxic and
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normoxic conditions and to elucidate whether hypoxia
(atmosphere with 1% O,) influence replication of RV and its
oncolytic activity in MBL in in vitro conditions.

Used cell lines: medulloblastoma derived lines Daoy and
U87. Reovirus type 3, strain Dearing was propagated in Vero
cells. Virus stocks were kept frozen at —70 °C. Their titres
were determined by the standard plaque assay using agar
overlay. For induction of hypoxia conditions in vitro, we
cultivated the cells in a closed system (Hypoxic chamber,
Billups-Rothenberg, Inc., USA) with defined gas mixture: O,
(1%), CO, (5 %), N2 (94 %). Hypoxic phenotype of tested
cells was verified by the expression of HIF protein using
Western blot or real time RT PCR (VEGF, GLUT1). We
determined RV antigen producing cells by indirect
immunofluorescence measured by flow cytometry after
permeabilisation of the cells using Fix & Perm kit (An der
Grub) according to manufacturer's protocol. As the primary
antibody we used MAB994 monoclonal antibody reactive with
RV type 3 o1 hemaglutinin (Millipore, Billerica, MA) and as
the secondary antibody the FITC-Conjugated Goat Anti-
mouse Immunoglobulin Polyclonal Antibody (BD). ICg, of
cytostatics and RV were assess by MTT test and calculation
done from non-linear regression curve. Cell cycle analysis
was performed by flow cytometry (FACSCalibur). Apoptosis
was determined by flow cytometry as hypodiploid peak and
by the examination of modifications of nuclear morphology
using fluorescent microscope.

RV is able to replicate in MBL cell line both in normoxic and
hypoxic conditions. Percentage of apoptotic cell is higher in
normoxia than in hypoxia 24 and 48 hrs after infection
however after 72 hrs is higher in hypoxia. We suppose that
after 3 days cells are adapted to hypoxia. On the other hand
susceptibility of MBL cells to cisplatin is reduced in hypoxia
even after 4 days. RV induced arrest of MBL cells in G2/M
phase of cell cycle in normoxic conditions and abolished
hypoxia induced GO/G1 cell cycle amest and induced G2/M
armest. This is in accordance with the observations of Tyler and
colleagues made in mouse L929 cells and other cell lines
susceptible to RV, that the virus induces apoptosis and cell
cycle arrest in G2/M phase (Tyler et al, 2001). Pancaspase
inhibitor (Z-VAD-FMK) suppressed apoptosis caused by RV
in normoxia and hypoxia, but did not significantly increase cell
viability.

We conclude that RV induces changes of cell cycle kinetics
and death of MBL cells which is caspase independent in
normoxic and hypoxic conditions. One might speculate that
RV therapy is promising therapeutic tool in MBL which is
active also in hypoxic parts of tumor that are less sensitive to
radiotherapy and chemotherapy.

Supported by the Ministry of Education, Youth and Sports of The
Czech Republic - Grant MSM 0021620813.
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Expression changes in neuroblastoma cell
lines caused by development of drug-
resistance
Prochézka P.?, Libra A.2, Hrabéta J.!, Poljakova J.",
Bunéek M.2, Eckschlager T.!
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One of the main causes of chemotherapy failure is the rise
of resistance. Drug-resistant lines, which can be prepared by
exposing parental cells to increasing concentrations of
a particular drug, have been shown to be suitable models for
the study of changes accompanying resistance and its
mechanisms (Kotchetkov et al., 2005). In our work, we
concentrated on drug-resistance of high-risk neuroblastoma
(HR NBL), which is the most frequent extra-cranial tumor in
children and is a major cause of death from neoplasia in
infancy.

Drug-resistance in NBL might be caused by multiple
factors, including overexpression of the genes for the
multidrug-resistance-associated protein (mrp) and MDR1
gene-encoded P-170 glycoprotein (Pgp). ATP binding
cassette transporters (ABC transporters) could be
overexpressed and thus expulse drugs from cells. Drug-
resistance could be also caused by changes in apoptotic
pathways e.g. mutations of p53 and/or overexpression of Bcl-
2 that contribute to neoplastic transformation by blocking
apoptosis.

The well known mechanism of drug-resistance is
overexpression of Pgp. We used flow cytometry and
examined expression of Pgp in cell lines resistant to drugs
commonly used in NBL therapy i.e. doxorubicin (DOXO) and
vincristine (VCR) and to not common drug in cancer
treatment — ellipticine (ELLI). DOXO and VCR-resistant cell
lines have high expression of Pgp, which certify that DOXO
and VCR are expulsed from cells by Pgp. ELLI-resistant cell
line have surprisingly decreased expression of Pgp. In
examination of other proteins that could have role in drug-
resistance, only mrp2 and CD57 have approximately 1,5x
higher expression in comparison to the sensitive cell line.

For better description of possible mechanism of ELLI-
resistance we used expression microarray analysis. We
registered the downregulation of P-gp expression which was
consistent with flow cytometric analysis. The expression of
most other ABC transporters was not influenced. In apoptotic
pathways, we found deletion of BAX gene investigated by
fluorescent in situ hybridization (FISH) and higher expression
of Bcl-2 protein. Both have no significant changes on mRNA
expression levels. This is not too meaning change and we
suppose that modifications in apoptotic pathways might be
additional mechanism in ELLI-resistance.

Characteristic  change  for  ELLIl-resistance s
downregulation of topoisomerase Il (TOPIl) (Khélifa et al.,
1999). TOPIlI mediate topological changes in DNA by
a process in which DNA segments are passing through
transient DNA double strand breaks. In microarray and real-
time PCR experiment we observed downregulation of both
TOP (TOPI and TOPIla). Downregulation of TOPI and
TOPIlla comespond with loss of one gene copy of TOPI and
TOPIla investigated by FISH.

Mechanism of ELLI and DOXO action is similar. Both drugs
intercalate DNA and/or induce inhibition of TOPII (Fosse et
al., 1992). DOXO-resistant cell line has high Pgp expression
which corresponds to upregulation of MDR1. Using
expression microarray we found out in DOXO-resistant cell
line many expression changes which could fill in next
information about DOXO-resistance. DOXO-resistant cells
upregulate DNAJC15 which is usually downregulated in drug-
resistant cells or his inactivation is connected with
development of pediatric brain tumors (Lindsey et al., 2006).
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Next identify target of drug-resistance is upregulation of MM-
TRAG (MGC4175) which is overexpressed especially in
DOXO-resistant cells (Duan et al., 2004).

Our results demonstrate that drugs with similar mode of
action could have different mechanism of resistance. We
confimed that DOXO- and VCR-resistance is especially
caused by overexpression of Pgp in majority of NBL lines.
Contrary wise DOXO-resistant MR-32 does not overexpress
Pgp. ELLI-resistance is complicated phenomenon which still
waiting for future discovery.

This work was supported by the Ministry of Education, Youth and
Sports of the Czech Republic (grant MSM0021620813) and Ministry
of Health (grant 1A8696-4/2005).
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The minimal residual disease is an
independent negative prognostic factor in
colorectal cancer patients
Srovnal J.!, Kesselova M.", Vyslouzil K.2, Skalicky
P.2, Straznicka J.3, Sramek V.3, Cwiertka K.3,
Ruzkova V.', Radova L., Hajduch M."3
TLaboratory of Experimental Medicine, Department of Pediatrics;
e-mail: josef.srovnal@seznam.cz
21st Department of Surgery
SDepartment of Oncology, Faculty of Medicine and Dentistry,
Palacky University, and University Hospital in Olomouc,
Czech Republic

Minimal residual disease (MRD) in colorectal cancer
patients means the presence of isolated tumor cells in
patient, who underwent radical resection of primary tumor
and has no signs of systemic disease. It is supposed, that
these isolated tumor cells can be a precursors of
micrometastasis. But prognostic value of MRD is still not
clear. In our project we aimed on the detection of MRD in
colorectal cancer patients using QRT-PCR method and we
correlated our results with clinical-pathological features of
the disease.

For the detection of MRD in peripheral blood and bone
marrow we used QRT-PCR for a carcinoembryonic antigen
(CEA) and cytokeratine 20 (CK20) as a cancer cells markers.
This method is very sensitive and can detect 1 cancer cell in
nearly 10 millions of non-cancer cells, thus allow us to make
more precise staging in colorectal cancer patients. In the
years 2004-2006 we examined for MRD more then 200
colorectal cancer patients of stage I-lll, who underwent

curative surgery at 15t Department of Surgery of FN and LF
Olomouc. The samples of peripheral blood and bone marrow
at surgery and one month after surgery were analyzed for the
MRD presence in each patient.

We found out, that the bone marrow is more suitable
compartment for MRD investigation than peripheral blood.
The presence of MRD in bone marrow predicts the systemic
relaps. The results of survival analysis show significant better
disease-free survival (DFS) in control bone marow MRD
negative patients than MRD positive (p = 0,01). We found,
that not only the MRD positivity, but also the increasing of
MRD in bone marow indicates shorter DFS (p = 0.0005).

Conclusion: Using QRT-PCR method we can identify
colorectal cancer patients with low clinical stage of disease,
but in higher risk of disease recumence, who could have
benefit from adjuvant chemotherapy. In our study we
demonstrate, that the minimal residual disease is an
independent negative prognostic factor in colorectal cancer
patients

This project was supported by grant projects MSM6198959216,
IGA MZ CR NR/7804-5 and MPO 1H-PK/45.

Dynamic monitoring of epitelial-mesenchymal
transition induced by the transforming growth
factor - 1 in prostate epithelial cells
Star8ichova A.', Kubala L.2, Lincova E.", Pernicova
Z.', Kozubik A.", Sougek K.1
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Phenomenon of plasticity of differentiated adult cells could
have great therapeutic potential, but at the same is
characteristic for progression of serious pathological states.
Epithelial-mesenchymal transition (EMT) is a crucial process
in embryogenesis, but it also occurs during progression of
tumors derived from epithelial cells. We report on application
of a real-time noninvasive system for dynamic monitoring of
cellular plasticity. Analysis of cell impedance profile recorded
as cell index using a real-time cell analyzer revealed its
significant increase after the treatment with the transforming
growth factor — 1 in prostate epithelial cells. Changes in the
cell index profile were parallel with cytoskeleton rebuilding
and induction of epithelial-mesenchymal transition and
negatively correlated with cell proliferation. This novel
application of such approach demonstrated great potential of
the impedance-based system for noninvasive and real-time
monitoring of cellular fate.

This work was supported by grant No. 204/07/083 of the Czech
Science Foundation, grant No. 9600-4 of the Ministry of Health of the
Czech Republic and grants Nos. AV0Z50040507, AV0Z50040702 of
the Academy of Sciences of the Czech Republic.

Intracellular lipid droplets in differentiation
and/or apoptotic response of colon
epithelial cell lines
Hofmanova J."2, Stixova L."2, Hyzdalova M.",
Netikova J.!, Kozubik A.1:2
"Department of Cytokinetics, Institute of Biophysics, Acad. Sci.
Czech Republic, v.v.i., Brno; e-mail: hofmanova@ibp.cz
2Department of Animal Physiology and Immunology,
Institute of Experimental Biology, Fac. of Sciences,
Masaryk University, Brno

Lipid droplets (LDs) are found in the cytosol of most
eukaryotic cells, where they participate in a variety of cellular
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functions. They contain a core of triacylglycerols (TAG) and
cholesterylesters surrounded by a phospholipid monolayer
mainly made up of phosphatidylcholine and specific
associated proteins (Olofsson et al., 2008). LDs are reported
to be very dynamic organelles, whose appearance changes
rapidly upon lipogenesis or lipolysis. LD biogenesis is highly
regulated process, that culminate in the compartmentalization
of a specific set of proteins and lipids, that place LDs as
inducible organelles with role in cell signaling, regulation of
lipid metabolism, membrane trafficking and control of the
synthesis and secretion of inflammatory mediators
(Ducharme et al., 2008). Cells accumulate LDs in response i/
to exogenous lipid availability, present in serum lipoproteins
or free fatty acids or ii/ to many kinds of cellular stress,
including inflammation, induction of apoptosis by various
stimuli or contact inhibition. LD content arising from the
medium has a storing purpose for energy generation and
membrane building. In the case of stress induction, the
metabolic origin of LD-associated neutral lipids and
physiological function are not known. LD formation and
accumulation is studied mostly in adipocytes and cells of
immune system. Less is known about the role of LDs in colon
cells and particularly about differences between normal and
cancer cells (Accioly et al., 2008).

In our experiments we compared formation of cytoplasmic
LDs in human colon epithelial cell lines derived from fetal
colon (FHC), adenomas (AA/C1, RG/C2), adenocarcinomas
(HT-29, HCT-116), and lymph node metastasis (SW620) to
the treatment with short-chain fatty acid - sodium butyrate
(NaBt) and w-3 (DHA, 22:6) or 0-6 (AA, 20:4) polyunsaturated
fatty acids (PUFAs) alone or in combination. Accumulation of
TAG in LDs was quantitatively measured using flow cytometry
(FACSCalibur, BD) and two fluorescent dyes Nile red and
BODIPY 493/503. In addition, we searched for the attendance
of LD formation with proliferation, differentiation and apoptotic
response, which was different in individual cell lines and was
accompanied with changes of other parameters such as
membrane lipid packing (flow cytometry, merocyanine 540),
reactive oxygen species (ROS) production (flow cytometry,
DHR-123), number of cells with decreased mitochondrial
transmembrane potential (MMP flow cytometry, TMRE),
caspase activities (fluorimetry), and expression of regulatory
proteins of Bcl-2 family (Western blotting).

NaBt induced GO/G1 or G2/M arest of the cell cycle,
differentiation (FHC, AA/C1, HT-29) and/or apoptosis
(RG/C2, HCT-116, SW620) depending on the cell line.
Combination of NaBt with AA or especially with DHA
suppressed differentiation in FHC, AA/C1 and HT-29 cells and
then evoked strong apoptotic response in FHC cells. In these
fetal cells, it was associated with more pronounced lipid
unpacking, LD accumulation, oxidative response and
decrease of MMP than in cancer cells. The role of ROS and
caspases was verified by using antioxidant Trolox and
pancaspase inhibitor Z-VAD, respectively.

Taken together, our results confirm the interaction of
butyrate and PUFAs in colonic cells (Hofmanova et al., 2005)
and suggest that changes of lipid accumulation manifested
by increased LD formation may be involved in signalling
regulating colon epithelial cell kinetic.

This work was supported by grants Nos. 524/07/1178 and
305/09/1526 GACR, and 1QS500040507 IGA ASCR.
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Dibenzocyclooctadiene lignans restore the
cytotoxic action of doxorubicin in multi-drug
resistant lung cancer cells COR-L23/R
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Cancer multidrug resistance is one of the major causes of
failure of chemotherapy. Over-expression of the ATP binding
cassette members, particularly P-glycoprotein (Pgp, ABCB1)
and family of multidrug resistance-associated proteins (MRP1
— MRP9) exporting drugs out of the cells, are responsible for
most cases of clinical cancer multidrug resistance (Filipits,
2004; Yu et a., 2007). One of the curment challenges of
anticancer therapy research is uncovering compounds, which
can act as MDR modulators and co-administer them with
anticancer drugs to make treatment more effective and to
minimize drug side-effects. Recently, dibenzocyclooctadiene
lignans have been discussed as compounds that have the
potential to overcome multidrug resistance (Sun et al., 2007,
Pan et al., 2005). These lignans originated from fruit of
Schisandra chinensis (Schisandraceae) that is a well-known
medicinal plant in traditional Chinese medicine. The fruits and
seeds have been used for centuries as a tonic and
antitussive. Many studies have indicated that the active
ingredients are lignans possessing an unusual structure
derived from dibenzo[a,c]cyclooctadiene, which have been
shown to possess a broad range of biological effects,
including hepatoprotective and antiviral properties. Recently,
dibenzocyclooctadiene lignans have been discussed as
compounds that are able to overcome multidrug resistance.

In this study, nine dibenzo[a,c]cyclooctadiene lignans,
schizandrin, gomisin A, gomisin N, gomisin J,
angeloylgomisin H, tigloylgomisin P, deoxyschizandrin,
y-schizandrin and wuweizisu C, isolated from seeds of
Schisandra chinensis, were examined for their effect on
multidrug resistance, as well as their anti-proliferative
activities. COR-L23/R, a multidrug-resistant sub-line over-
expressing multidrug resistance-associated proteins 1 and 2
(MRP1 and MRP2) and its parent cell line COR-L23 (human
lung cell carcinoma) were used in these experiments. Our
observations showed that COR-L23/R was nearly hundred
times more resistant to doxorubicin than the parental line
COR-L23; although both cell lines were similarly sensitive to
lignans treatment, indicating that the lignans are not exported
from the resistant cells. We found out that two lignans, R-(+)-
deoxyschizandrin and R, S-(x)-y-schizandrin at relatively non-
toxic concentrations restored the cytotoxic action of
doxorubicin, a MRP1 substrate, to COR-L23/R cells. Using
doxorubicin accumulation assay we demonstrated that R-(+)-
deoxyschizandrin and R,S-(+)-y-schizandrin significantly
enhanced the accumulation of doxorubicin in drug resistant
cells. Both lignans alone had no effect on the cell cycle;
however, when combined with sub-toxic doses of
doxorubicin, they induced cell cycle arrest in the G2/M phase,
which is typical for toxic doses of doxorubicin.

Our results suggest that R-(+)-deoxyschizandrin and R,S-
(x)-y-schizandrin potentiate the cytotoxic effect of doxorubicin
in doxorubicin resistant lung cancer cells COR-L23/R by
increasing the accumulation of doxorubicin inside the cells. In
the structural point of view, we can conclude that the common
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structural feature of both active lignans is the R-biaryl
configuration and the absence of a hydroxy group at C-8.
Unlike the reversal effect, the cytotoxicity of lignans with the
R-biaryl configuration was similar to that observed for lignans
with the S-biaryl configuration.

This work was supported by the Czech Science Foundation (pro-
ject No. 522/07/0995) and the Ministry of Education of the Czech
Republic (VZ MSM0021622415 and LC06077).
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Prediction of localization and interactions
of apoptotic proteins
Varecha M., Ulman V., Matula P., Kozubek M.
Masaryk University, Faculty of Informatics, Centre for Biomedical
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During apoptosis several mitochondrial proteins are
released. Some of them patrticipate in caspase-independent
nuclear DNA degradation, especially apoptosis-inducing
factor (AIF) and endonuclease G (endoG). Another
interesting protein, which was expected to act similarly as AIF
due to the high sequence homology with AIF is AIF-
homologous mitochondrion-associated inducer of death
(AMID). We studied the structure, cellular localization, and
interactions of several proteins in silico and also in cells using
fluorescent microscopy. We found the AMID protein to be
cytoplasmic, most probably incorporated into the cytoplasmic
side of the lipid membranes. Bioinformatic predictions were
conducted to analyze the interactions of the studied proteins
with each other and with other possible partners. We
conducted molecular modeling of proteins with unknown 3D
structures. These models were then refined by MolProbity
server and employed in molecular docking simulations of
interactions. Our results show data acquired using
a combination of modern in silico methods and image
analysis to understand the localization, interactions and
functions of proteins AMID, AIF, endonuclease G, and other
apoptosis-related proteins.

This work was supported by The Ministry of Education, Youth and
Sports of Czech Republic (project numbers MSM0021622419,
2B06052, and LC535).

Three-color flow cytometric analysis of
viability and apoptosis in non-fixed
preparations and their morphological aspects
Borsky M., lonescu M., Klabusay M.
Laboratory of Flow Cytometry and Cellular Therapy, University
Hospital Brno, Czech Republic, e-mail: mborsky@fnbrno.cz

Cell viability monitoring is crucial for work and research
in the field of tissue culture. For this purpose, easy, fast
and reliable assay is required. Flow cytometry can detect
apoptosis and necrosis stages by analyzing light-
scattering properties of the cells and their surface and

intracellular markers. Many assays using different
approaches are available. We established innovated
three-color flow cytometric protocols for cells growing in
suspension.

Calcein/AnnexinV/PI (CAP) assay assesses intracellular
esterase activity of cells by enzymatic conversion of the
nonfluorescent cell-permeant calcein AM to intensely
fluorescent calcein. Calcein (C) is well retained within a live
cell and produces intense uniform green fluorescence (ex/em
~495 nm/~515 nm). Apoptotic cells are distinguished by Ca?*
dependent Annexin V - DY647 (ex/em ~633 nm/~672 nm)
binding phosphatidylserine (PS) exposed on the outer leaflet
of the plasma membrane. Membrane permeability is tested
by propidium iodide (PI) (ex/em ~493 nm/~632 nm) that binds
stoichiometrically to double-stranded nucleic acid, allowing
fluorescence intensity to be used as an indicator of DNA
content. Intact cells are PI- because membrane of living cells
excludes cationic dyes, such as PI.

We have used CAP protocol for assessing viability and
apoptosis of SU-DHL4 (human B cell lymphoma) and human
B-cells by flow cytometry. We observed that this CAP assay
describes the apoptosis of cells very precisely. After
treatment with an apoptotic activator Campthothecin, six
stages of cell fate were distinguished gradually in time. To
analyze morphology of these stages we performed cell
sorting and staining by Giemsa-Romanowski for light
microscopy study.

Intact and viable cells provided CP9MA-P- signal and
formed compact population on scatter plot. CPrigtAdmp- ce|ls
had higher FSC and morphologically we observed nuclear
shrinkage with (or without) small nuclear fragments in
basophilic cytoplasm. Cells with lower FSC parameter and
two or more nuclear fragments in acidophilic cytoplasm were
situated in to the gate CP9"A+P- while gates C*A*P- and
CImA+P- included cells with blebs, progressed karyorhexis
and strong acidophilic cytoplasm. Finally, C'A*P* cells were
found in gate FSCYMSSCPright and their edges were rimless
with different numbers of nuclear fragments in strong
acidophilic cytoplasm. The last stage of cell’s fate appears
after disintegration of cells onto apoptotic bodies in gate FSC-
SSC-. Calcein positive (A'P") cytoplasm fragments of SU-
DHL4 cells were noticed in the same gate as well.
Theoretically we can suggest others categories like
Cbright+ Adim/+p+ (injured cells) and C"A"P* (free nuclei).

Compared to other methods, CAP assay uses positive
markers for three stages of the cell fate and provides more
information. However, it cannot detect very early apoptosis.
Although we described in detail viable and apoptotic stages
of SU-DHL4 and B-lymphocytes by CAP assay and
morphological analysis, it is necessary to optimize this
protocol for other kinds of cells and cytometers.

This work was supported by grant IGA NR9670-4.
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Combined chemo-immunotherapy for the
treatment of hormone-refractory metastatic
prostate cancer
Rozkov, D.1, Tiderova H.', Fudikova J.', Ladt’ovicka J.,
Podrazil M., Ul¢ova H.', Budinsky V.', Prausova J.2,
Linke Z.2, Minarik 1.":3, Sediva A.!, Spisek R.",
Barttinkova J.!
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Immunotherapy has emerged as another treatment
modality in cancer. The goal of immunotherapy in advanced
cancer patients does not have to be the complete eradication
of tumor cells but rather the restoration of a dynamic balance
between tumor cells and the immune response. Appropriate
combination of tumor mass reduction (by surgery and/or
chemotherapy) and neutralization of tumor-induced
immunosuppression might set the right conditions for the
induction of anti-tumor immune response by active
immunotherapy.

More than four hundred prostate cancer patients have
been treated with DC-based immunotherapy and tumor-
specific immune responses have been reported in two-thirds
of them. In half of these patients, DC immunotherapy resulted
in transient clinical responses.

We review experimental basis and key concepts of
combined chemo-immunotherapy and document its
principles in the case report of patient with hormone refractory
metastatic prostate cancer with sinister prognosis.

Tregs, among other factors, potently inhibit tumor-
specific T cells. Prostate cancer patients have elevated
numbers of circulating and tumor infiltrating Tregs and there is
evidence that Tregs increase tumor growth in vivo. We
measured the Tregs levels and because of the high frequency
of circulating Tregs in our patients, we first administered
metronomic cyclophosphamide. After obtaining IRB
approval, we started regular vaccinations with antigen pulsed
autologous dendritic cells (DCs). DCs were generated from
patient monocytes cultivated in the presence of cytokines.
Immature DCs were then cocultivated with apoptotic prostate
cancer cells (UV-treated allogennic cancer cell line LNCap)
and their phenotype as well as the pulsation efficiency was
analyzed by multicolor flow cytometry.

Overall six doses of dendritic cells-based vaccine have
been administered every 3—4 weeks, subsequently every 6
weeks. In accordance with the principles of combined
immunotherapy, we continued palliative chemotherapy with
docetaxel to reduce the tumor cell burden. DC-based
vaccination induced prostate cancer cell-specific immune
response. Combined chemo-immunotherapy consisting of
alternate courses of chemotherapy and vaccination with
mature DCs pulsed with LNCap prostate cancer cell line led
to the marked improvement in the clinical and laboratory
presentation and to the decrease of PSA levels by more than
90%.

Polyfunctional CMV-specific T-cell response
but not IFN-y+ alone is a hallmark of protection
from CMV reactivation in children post-
transplant
Krol L.12, Kotus D.2, Hubacek P.T,
Sedlacek P.', Kalina T.1,2
"Department of Pediatric Hematology and Oncology, Charles
University 2" Medical School and University Hospital Motol, Prague,
Czech Republic; e-mail: ladislav.krol@fnmotol.cz
2CLIP (Childhood Leukaemia Investigation Prague) — Cytometry,
Prague, Czech Republic

Cytomegalovirus (CMV) infection causes significant
morbidity and mortality in children after hematopoietic stem
cell transplantation (HSCT). In order to find hallmark of
protection we studied the functional composition and
magnitude of CMV-specific T cell response in CMV-
seropositive (CMVpos) and CMV-seronegative (CMVneg)
children and compared it to healthy adults and fully
reconstituted patients post-HSCT. The response profile was
compared to patients with CMV reactivation.

Polychromatic flow cytometry was used for detection of
CMV-specific immune. The ability of CD4* and CD8* T-cells
to produce cytokines: interferon-y (IFN-y) and interleukin-2
(IL-2) and to express activation marker CD40L and/or to
mobilize the degranulation marker CD107a in response to
CMV antigens was evaluated by intracellular cytokine
staining method after in vitro stimulation. Peripheral blood
samples were collected from 10 CMVpos children, 10
CMVneg children, 10 CMVpos adults and 10 pediatric
patients who underwent HSCT 2 or more years before. We
also evaluated 14 samples from 3 patients with detectable
CMV viremia who were treated for CMV reactivation by
ganciclovir.

The type of polyfunctional CMV-specific response was
evaluated in healthy CMVpos and CMVneg children. The
comparison showed significant (p < 0.01) CMV-specific
response was marked by CD4* production of IFN-y+IL-
2+154+ (mean 0.077%) and IFN-y+154+ (mean 0.09%) and
by CD8* production of IFN-y+IL-2+ (mean 0.028%), IFN-
y+107a+ (mean 0.073%) and IFN-y+ (mean 0.45%). CMV-
specific responses of adults were of the same type, but the
magnitude of the response tended to be higher. Finally, we
compared CMV-specific responses in CMVpos children and
pediatric patients post-HSCT. In HSCT patients all CMV
responses were several times elevated with maximal 13-fold
elevation in CD8+IFN-y+ subset. However, the
monofunctional CD8+IFN-y+ subset is not a specific hallmark
of CMV-protection, since all 3 patients post-HSCT with
ongoing CMV reactivation had increased numbers of these
cells over healthy children (mean 0.98%; SD + 1.801 versus
0.45%; SD + 0.378).

CMV-specific immune response is determined by
a concerted action of polyfunctional CD4* and CD8* T-cells
that has similar composition in children and adults, but is
markedly increased in children post-HSCT. Monofunctional
CD8+IFN-y+ response doesn’t correlate with protection of
patient from CMV reactivations.

Supported by grant GAUK-47807/2007, MZ0000064203 and IGA-
NS/9996-4.
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Human and pig peripheral blood lymphocytes
as biodosimetric indicators:
a flow cytometric study

Sinkorova Z.1, Sinkora J.2, Vokurkova D.3, Zarybnicka L.*
"Department of Radiobiology, University of Defence, Hradec Kralové,

Czech Republic; e-mail: sinkorova.zuzana@seznam.cz

°BD Czech Republic, s.r.o, Prague, Czech Republic
Sinstitute of Clinical Immunology and Allergology,
Charles University in Prague
“Faculty of Medicine in Hradec Kréalové, Czech Republic

The aim of this study was to identify peripheral blood
lymphocyte subpopulations and subsets with unique
radioresistance or radiosensitivity and to study their potential
as biodosimetric indicators that would allow for retrospective
determination of the received dose of ionizing radiation. To
introduce swine as a large animal model in radiobiology for
comparison of in vitro data with the situation in vivo.

Heparin-treated porcine or human peripheral blood was
iradiated with selected doses of Cof y rays and incubated
for predefined time interval in a humidified atmosphere at
37 °C. After that multicolor surface immunophenotyping and
flow cytometry were used for the determination of lymphocyte
subset proportions. Briefly, blood aliquots were stained with
cocktails of fluorochrome-conjugated monoclonal antibodies
directed against lymphocyte markers, red blood cells were
removed by ammonium-chloride based lyzing solution,
leukocytes were washed and data were acquired and
analyzed on a CyAn (Beckman Coulter) or FACSCalibur
(Becton Dickinson) flow cytometer. In some cases, Ficoll
Histopaque isolated peripheral blood mononuclear cells were
used. Progression of radiation induced apoptosis was also
investigated by fluorinated Annexin V binding to superficially
exposed phosphatidyl serine and propidium iodide exclusion
assay. For in vivo or ex vivo studies, 4 week-old piglets were
iradiated by a selected dose (0—10 Gy) and peripheral blood
lymphocyte compartment composition was studies either
directly after blood collection (in vivo approach) or after
incubation of the collected blood ex vivo. Results: We have
demonstrated that lymphocyte shrinking accompanied by
a forward scatter parameter value decrease occurs at early
stages of apoptosis. A homogenous population of
lymphocytes with unaffected scatter characteristics thus
consists of a great majority of “intact’ cells (lymphoid cells
that do not bind Annexin V) and a small fraction of Annexin V-
low lymphocytes in the very first stage of apoptosis in terms
of phospatidyl serine translocation. Careful gating in the
scattergram thus allows for studying cells surviving irradiation
in vivo or subsequent cultivation in vitro and no other
apoptosis detection is required in large scale experiments.
Based on phosphatidyl serine and propidium iodide binding
we have designed four stages of apoptosis progression:
early, intermediate, late and very late represented by Annexin
Ve P, Annexin VM PI-, Annexin VM Pl and Annexin V" P|i
cells, respectively. Relative radiosenstivity of individual
lymphocyte subsets was then determined by comparing their
proportions among the intact population in iradiated and
control, sham-treated samples using the IVNIR (iradiated
versus non-irradiated ratio) parameter, which has been
calculated as the percentage of the selected subset in the
iradiated sample divided by its respective value in the non-
iradiated control.

We have proven that markers commonly used in
biodosimetric research like CD4 and CD8 are not suitable as
biodosimetric indicators due probably to the heterogeneity of
the CD4* and CD8* lymphocyte population: each of them
consists of cells at different stages of differentiation that
possess unequal radiosensitivity. In our hands, well defined,
therefore much more homogeneous lymphocyte subsets
have proven much more suitable for radiobiological
purposes. We have identified human CD8* NK cells, CD21"
B-cells and CD27+ B-cells as useful bioindicators of the

received dose in vitro. In contrast, essentially all NK cells in
pigs have the CD8* phenotype and this marker cannot be
used for identification of an unusually radiosensitivite
population like in humans. Quite the opposite, CD8* NK cells
represent a predominating lymphoid population in sublethally
iradiated pigs which can at least partially be explained by
mobilization on NK cells upon irradiation and/or maturation of
radioresistant NK precursors. In this respect, CD8* NK cells in
pig peripheral blood also possess biodosimetric capacity but
their behavior has an opposite trend that in human blood in
vitro.

Three lymhocyte subsets with biodosimetric potential have
been identified in humans; two of them being B-cells and the
third one are NK cells bearing CD8 on the surface. Significant
interspecies differences have been found between humans
and pigs in terms of lymhocyte subset radiosensitivity. On the
other hand, swine as a large animal model is very useful for
comparing radiobiological experiments in vitro and in vivo and
provides a powerful tool for ex vivo (incubation of blood
collected from formerly irradiated individuals) data
interpretation.

This work was supported by the Ministry of Defense of the Czech
Republic (Grant No. OPUOFVZ 200806) and the Ministry of Educati-
on, Youth and Sports of the Czech Republic (Grant No. 2B08028).
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Profiling of polychromatic flow cytometry data
on B-cells reveals Patients’ clusters in CVID
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The aim of this study was to find an exper-free approach
for phenotype analysis of Common Variable
Immunodeficiency (CVID) patients that describes all
differences in the 6-color space and to form groups of patients
with similar phenotypes using computational methods.

CVID is a heterogeneous primary immunodeficiency
disorder. The defined molecular defect is recognized in less
than 10% of cases and is unknown in the majority of patients.
The cument CVID classification, EUROCIass (1), is based on
quantification of selected B-cell subsets.

Using 6-color polychromatic flow cytometry, we analyzed
B-cell phenotypes in a cohort of 48 CVID patients and 49
healthy donors. We used a “probability binning” algorithm (2)
to create 1024 bins (i.e., six-color gates) that optimally
covered the cells’ distribution within the entire B-cell
compartment. A matrix file recording cellular content in all the
bins was made. The hierarchical clustering of the individual
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samples was analyzed using a Pearson cormelation of the
bins’ values.

The Cut Tree algorithm found 12 clusters. In 6 clusters,
healthy individuals predominated; in one cluster,
smB+CD21low (CVID patients by EUROCIlass) cells
prevailed; in one cluster, smB-CD21norm cells prevailed; in
one cluster, smB+CD21low cells prevailed; the remaining
cluster was mixed.

The overall reproducibility of this approach was evaluated
by testing replicates of two samples from the same donor 98
and 336 days apart. When the B-cell profile of replicates was
used to match the original cohort using the similarity matrix of
the Pearson cormelation, 15 replicates matched the same
individual, 3 replicates matched a different individual within
the same cluster and 3 replicates matched to a different
cluster. We were able to define B-cell subsets over- or under-
represented in a particular cluster and display them back in
the flow-cytometry software, thus resembling manually
created gating.

To conclude, we describe a new analytical approach that
enables a search in an expert-free environment for patient
cohorts that are defined by similar B-cell profiles and thus
contribute to the description of differences between CVID
patient groups.

This work was supported by grants IGA NR/9198-3 and MZ CR
000064203.
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Specific practice in plasma cell separation
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gammopathy of undetermined significance
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Monoclonal gammopathy of undetermined significance
(MGUS) is asymptomatic plasma cell (PC) disorder which
may progress into the symptomatic multiple myeloma (MM).
One of the diagnostic criteria of MGUS is the presence of PC
in BM below 10% (Rajkumar, 2005). The PC infiltration is
higher than in healthy individuals (less than 2%) and lower
than in MM patients. But these numbers are relevant for
morphological evaluation of BM smears, in flow cytometry
analysis the frequencies are lower (Rawstron et al., 2008).
MGUS research cannot get along without plasma cell
separation. In our laboratory, we have a FACSAria high-
speed sorter from BD Biosciences, which can sort low
frequency populations (0.2-5%) with high purity (over 90%).
Nevertheless some types of samples demand to use specific
practice.

Heparinized BM is aspirated after patient’s formal consent
and immediately diluted with the same volume of Iscove’s
medium. The mononuclear fraction is isolated by gradient
centrifugation (Histopaque 1077). PCs are labeled by the
antibody against CD138 (universal PC marker), conjugated
with a fluorochrome.

Samples with very low infiltration (less than 0.2%) and low
overall cellularity (less than 10 x 106 cells): Such samples
have very low yield of cells. When we sort plasma cells
directly onto microscope slides, even limited amount of cells
offer preparations on which FISH probes can be applied.
Microscope slides are placed on the ,ACDU holder”, which is
the optional part of our sorter. Usually we sort 1000 cells onto
one slide; we use ,High“ sort setup and ,Single cell precision
mode®. The presence of cells can be verified under the
microscope; cells are floating in a small drop of sheath fluid.

Samples with low infiltration and high overall cellularity
(over 40 x 10° cells): Sorting of such samples is extremely
time consuming (2 or more hours of proper sorting) with the
negative effects on cell viability. For such samples we use
combination of magnetic and fluorescent separation.
Fluorescently labeled, and washed sample is incubated with
the antibody against the used fluorochrome, the antibody is
conjugated with the magnetic particle. The cell suspension is
than applied onto the LS column in the VarioMACS device
and both negative (CD138") and positive (CD138*) fractions
are collected. Positive fraction can be immediately sort to high
purity on FACSAria.

Our results showed that BM samples from MGUS patients
are specific by the low infiltration of target population and often
high overall cellularity. Standard sort cannot always ensure good
purity and good yield of target population and it is necessary to
use less common practice or combined procedures for PC
separation. Supplying of highly purified cells is the first condition
for MGUS research on cellular and molecular level and offers
new possibilities to our research teams.

This work was supported by the Ministry of Education grants
LC06027 and MSM0021622434.
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The use of seven-color flow cytometry for
detection of mononuclear phagocyte
subpopulations during salmonella infection
N pigs
Zelni¢kova-Ondrackova P.e' , Matiaovic J.7, Volf J.1,
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The first aim of this work was to introduce the seven-color
flow cytometry for evaluation of mononuclear phagocyte (MP)
subpopulations in pigs. Moreover, using this method, the
changes in these subpopulations after in vivo salmonella
infection were assessed in the bone marrow (BM) and
peripheral blood (PB).

The antibodies against cell surface markers CD14, CD163,
CD172a, CD203c., SWC8 and MHCII together with viability
staining with 7-aminoactinomycin D were used for the
identification of MP subpopulations. The samples were
analyzed by seven-color flow cytometer FACS Aria.
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Since three of above mentioned primary antibodies shared
the same subisotype and they were unfortunately not
available as direct conjugates with appropriate
fluorochromes the new technique for antibody labeling (the
Zenon technology) had to be introduced and successfully
used in pig.

Initially, all MP were identified as CD172a* SWC8"
CD203a viable mononuclear leukocytes. After that the MP
subpopulations were discriminated by CD14, CD163 and
MHCII markers. Four distinct MP subpopulations indicating
three completely distinct maturation pathways were found in
the BM. The (CD1720/°) CD14- CD163" MHCII- BM MP
continuously developed into (CD1720/°) CD14- CD163"
MHCII* or (CD1720M) CD14* CD163" MHCII- or (CD1720aM)
CD14* CD163* MHCII" cells. Since three corresponding MP
subpopulations were then identified in the peripheral blood:
(CD1720/°) CD14- CD163- MHCII* dendritic cells and
(CD1720M) CD14+* CD163" MHCII*- or (CD172aM) CD14*
CD163" MHCII*- monocytes, we can suggest that all these
three PB MP subpopulations develop by unique pathways in
the BM.

In Salmonella infected piglets, the only population of
(CD172aM) CD14* CD163" MHCII- cells was changed,
indicating the role of this population in pathogenesis of
salmonella infection in pigs.

This work was supported by grant GA524/08/1606.

Flow cytometric analysis of TNF-related
apoptosis inducing ligand (TRAIL)
internalization
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TNF-related apoptosis inducing ligand (TRAIL) is
a transmembrane protein belonging to the Tumor Necrosis
Factor (TNF) superfamily. lts expression is characteristic
especially for various cells of immune system. TRAIL
transduces an apoptotic signal by binding to its receptors
DR4 (TRAIL-R1) and DR5 (TRAIL-R2), which both contain
a death domain as a part of their cytoplasmatic tail enabling
them to bind death-inducing signaling complex (DISC), which
leads to the activation of procaspase-8. Two complementary
pathways were shown to lead from caspase-8 activation to
execution of apoptosis (Lacour S. et al, 2003). One of them
is independent on mitochondria (extrinsic pathway) and the
second includes amplification of the apoptotic signal on the
mitochondrial level (intrinsic pathway).

TRAIL induces apoptosis in cancer cells while sparing
most of normal cells. Thus, in contrast to other members of
the TNF superfamily, TRAIL administration in vivo is relatively
safe. The absence of toxic side effects in addition to its anti-
tumor properties makes this protein promising agent in anti-
cancer therapy (Ishibashi M. et Ohtsuki T., 2008).

Recent experiments showed that TRAIL-induced apoptotic
pathway can be also activated by internalization of this ligand
with adaptor molecule DISC (Kohlhaas S. L. et al, 2007).
These findings brought a new insight in TRAIL signaling. In
this work, we evaluated method for measurement of
internalized TRAIL using flow cytometry in two different
cancer cell lines - PC3 (prostate cancer cell line) and HCT-
116 (colon cancer cell line). We used Alexa Fluor 647
Microscale Protein Labeling Kit for TRAIL labeling. Sucrose
was used as a negative control upon its ability to completely
block receptor internalization while inducing minimum levels
of apoptosis. Using fluorescently-labeled TRAIL we were able

to quantify internalization of the ligand which can help us to
better understand this new signaling pathway.

This work was supported by grants No. 1QS500040507 IGA
ASCR and 301/07/1557, 524/07/1178 GACR.
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Time-lapse living cells microscopy of cell line
K562 for study of CML-associated proteins
dynamics - immobilization of suspension
cultured cells
Potésilova M., Vafecha M., Stejskal S., Koutna I.,
Kozubek M.

Centre for Biomedical Image Analysis, Faculty of Informatics, Masaryk
University, Brno, Czech Republic; e-mail: m.potesilova@gmail.com

Chronic myelogenous leukemia (CML) is characterized by
genetic abnormality, the Philadelphia chromosome carying
BCR/ABL gene. This gene generates an aberrant kinase
p210 (or less frequent type p190 or p230) whose unregulated
activity mainly participates in the hematopoietic stem cells
malignant transformation (Barnes and Melo, 2002). To fully
understand the leukemogenesis it is important to describe not
only p210 kinase function, but also the roles of native ABL1
and BCR kinases in the cell. We focus on localization and
dynamics of these proteins in living leukemic cells that can
bring new insights into the protein function.

Time-lapse microscopy of living cells is a method allowing
us to study proteins in their natural environmental
conditions in real time. Thanks to fluorescent proteins it is
possible to examine protein localization and moreover
protein dynamics or protein-protein interactions in living
cells (Rustom et al., 2000). Adherent cells are mainly used
for this type of methods, since these cells are not mobile or
subject to gravity. However, we work with suspension cells
such as K562 or CD34* hematopoietic stem cells in our
CML study.

Living-cell microscopy of non-adherent cells is
complicated and seldom done, because it is necessary to
immobilize suspension cultured cells to coverglass to
protect them from the microscope stage movements,
objective focus, and media flow caused by additional
pipetting. It is also crucial to maintain the viability of the
cells during such experiment and not to alter it by
immobilization techniques. There are different ways to
immobilize cells in 2D or 3D mode. For 2D mode it is
possible to use surfaces coated with poly-L-lysine,
chemically etched glass, fibronectin, collagen, and so
forth. Unfortunately these surfaces also change shape and
viability of suspension cells. Thus they are not very
suitable for living-cells experiments. Therefore, we tested
the immobilized culture of K562 cells on poly-L-lysin
coated LabTec chamber. We compared results with novel
method using oleyl poly (ethylene glycol) ether
(SUNBRIGHT OE-020CS) modified LabTec chamber,
suitable for studying suspension cells with maximal
viability, unaffected cell growth, and maintained cell shape
(Kato et al., 20083).
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This work was supported by the Ministry of Education of the
Czech Republic grants NPVII (2B06052) and LC535.
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Detection of cellular prion protein on surface
of lymphocytes and circulating dendritic cells
is affected by blood storage
Glierova H, Holada K.
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Prion diseases, also called Transmissible Spongiphorm
Encephalopathies (TSE), are fatal neurodegenerative
disorders affecting humans and animals. The basic event in
pathogenesis of prion infection is conversion of normal
cellular prion protein (PrPc) into its pathological form,
infectious prion protein (PrPtse). PrPc is expressed on
various cell types including blood cells however little is known
about the nature and behavior of prions in blood. The most
common human TSE is Creutzfeldt-Jakob disease (CJD)
occurring with frequency 1-2 cases/million inhabitants per
year. New variant form of CJD (vCJD) was transmitted to
humans by food infected with BSE. Four cases of secondary
vCJD transmitted by blood transfusion highlight the need for
development of screening test for prions and raise concerns
about the safety of blood products.

We assume that prion infection may lead to expression of
PrPtse on a distinct sub-population of blood cells to the level
detectable by flow cytometry using conformation sensitive
antibodies. Due to scarcity of CJD patients the studies of
PrPtse/PrPc expression may involve shipment of blood
samples from several collaborating centers. Our study was
aimed at definition of the best conditions for shipment of
blood and on examining the effect of different conditions on
the level of nonspecific binding of PrPtse specific antibody
V5B2.

The effect of anticoagulant and storage temperature on the
binding of anti-prion antibodies to selected populations of
blood leukocytes was studied. Blood of ten healthy donors
was collected into standard EDTA and citrate vacutainer
tubes. The blood was split into three parts. First was analyzed
within 4 hours of blood collection, the other two were stored
overnight at different temperatures (RT, 4 °C) before analysis.
The analysis of PrP expression was accomplished by
quantitative three color flow cytometry utilizing R-
phycoerythrin conjugated monoclonal antibodies AG4 (PrP
31-51), AH6 (PrP 159-175) and V5B2 (PrP 214-225). Two
antibody panels were used: first for identification of circulating
dendritic cells which were defined as lineage markers
negative (CD3, CD14, CD16, CD19, CD20, CD586, all FITC)
and HLA-DR (PE DY647) positive cells, second antibody
panel utilized CD3 (PerCP), CD19 (APC) and CD56 (FITC) to
define T-cell, B-cell and NK-cell populations, respectively.

Significant effect of studied factors on the detection of
surface PrPc was found. Generally, the storage of blood led
to decrease in PrPc expression, which was more pronounced

at RT and with AG4 detection. The extent of decrease was
cell population specific ranging from almost complete loss to
negligible alteration. Differences in nonspecific binding of
V5B2 were not detected.

Both, the choice of anticoagulant and storage temperature
influence the detection of PrPc on sub-populations of blood
cells. If shipment of blood samples cannot be avoided, than
anticoagulation with EDTA and temperature 4 °C are
conditions of choice. Changes introduced by storage of blood
did not introduce artificial binding of V5B2 suggesting the
significance of its eventual binding to cells in CJD blood.

This work was supported partly by grants of Czech Science Foun-
dation 310/05/H533 and 310/08/0878.

Investigation of bacterial populations in
freshwater outdoor aerated and non-aerated
microcosms
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The aim of our study was to investigate total bacterial
counts and characteristics of bacterial populations in
freshwater outdoor microcosms with different aeration
regimes. Natural sediment from Nove Mlyny reservoir was
added into twelve outdoor microcosms (about 80 litres of
volume). Microcosms were subsequently filled with natural
water containing plankton communities. Six microcosms
were continuously aerated by an air pump (group 1), whereas
remaining non-aerated microcosms were covered to provide
minimal oxygen concentrations (group 2). After aeration
procedure water from all microcosms was sampled and total
bacterial counts as well as the ratio between HNA (high
nucleic acid content) and LNA (low nucleic acid content)
bacteria were investigated by means of flow cytometry (Gasol
et al., 1999). For the measurements CyFlow ML cytometer
(Partec GmbH, Muenster, Germany) equipped with blue laser
emitting at 488 nm (20 mW) was used. Samples were stained
with SYBR Green | using slightly modificated Marie’s protocol
(Marie et al., 1997). Bacteria were enumerated according
their side scatter (SSC) and green fluorescence (FL1, 527/30
nm). Red fluorescence (FL2 630 LP) was also measured for
the discrimination of phytoplankton cells. Total bacterial
counts in individual microcosms differed greatly not only
between both groups tested, but also within each group (4.01
x 105 to 3.15 x 10%). On the other hand, interesting data were
obtained when we studied HNA/LNA ratio. Whereas majority
of HNA bacteria was detected in all microcosms from group
1 (HNA/LNA ratio 2.62), in group 2 microcosms which weren‘t
aerated, this trend was not apparent (HNA/LNA ratio 0.98).
Our results confirmed the hypothesis that the aeration of
water column can strongly influence bacterial populations.

This work was supported by Institute of Botany ASCR (Project No.
AV02Z60050516) and the Ministry of Education, Youth, and Sports of
the Czech Republic (Project No. IM6798593901).
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Expansion of adoptively transferred activated
naive CD8* T cells by IL-2/anti-IL-2 mAb
immunocomplexes as a scale of immunosup-
ressive activity of anti-cancer drugs
Tomala J.!, Chmelova H.', Strohalm J.2, Etrych T.2,
Rihova B.!, Kovai M.1
TLaboratory of Tumor Immunology, Department of Immunology and
Gnotobiology, Institute of Microbiology, Academy of Sciences of the
Czech Republic, Prague, Czech Republic;
e-mail: tomala@biomed.cas.cz
ZInstitute of Macromolecular Chemistry, Academy of Sciences
of the Czech Republic, Prague, Czech Republic

Recently devised method for selective expansion of
various populations (Boyman et al, 2006), based on the
finding that the biological activity of IL-2 in vivo could be
greatly enhanced by association with certain anti—IL-2 mAbs,
opens broad new possibilities of application in different fields,
ranging from vaccination and transplantation to treatment of
autoimmune diseases and tumours.

For two out of three anti-IL-2 mAbs avaible, injecting
IL-2-mAb complexes led to marked and selective
proliferation of MP CD8* cells and NK cells, i.e, cells
expressing low-affinity I1L-2Rs.

Thus, we explored the possibility to use IL-2
immunocomplex-driven expansion of CD8* T cells to
measure immunosupressive activity of anti-cancer drugs.

We have used purified CFSE labeled CD8* OT-1 cells for
adoptive transfer into B6/SLJ congenic mice with
appropriate stimulation with peptide (SIINFEKL) and
treatment with S4B6/IL-2 immunocomplexes. Subsequently,
free doxorubicin a various polymer-bound doxorubicin
conjugates have been applied. We have measured clonal
expansion and expression of selected surface markers.

We have shown that the expansion of OT-1 CD8* T cells
driven by S4B6/IL2 immunocomplexes could be utilized as
an appropriate method in determining immunosuppressive
effect of anti-cancer therapeutics. As an example, we
demonstrated that free doxorubicin has strikingly strong
immunosuppressive impact on expanding CD8* T cell
population, in comparison to polymer bound doxorubicin
conjugates, which inhibit expansion of CD8* T cells much
less.
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NK and NKT cells increase after rituximab
treatment in patients with rheumatoid arthritis
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Rituximab (RTX) is a chimeric monoclonal antibody
registered for treatment of rheumatoid arthritis (RA) which
induces rapid depletion of B cells expressing CD20. The
killing of B lymphocytes is mediated by NK cells via
antibody-dependent cell-mediated cytotoxicity. The initial
consumption of NK cells is followed by their enhanced
production and extended life-span. Lower numbers of NK
cells in peripheral blood of patients with active RA and their
expansion in inflamed synovium were reported. NKT cells,

a heterogeneous T cell population characterized by co-
expression of NK and T cell markers, are involved in
regulation of immune response by rapid secretion of
cytokines. Reduced levels of NKT cells have been detected
in some Th1 mediated autoimmune diseases, such as RA.
Increase of relative and absolute values of circulating NK and
NKT cells during RTX treatment was reported in SLE
patients. The aim of the study was to evaluate changes in
peripheral blood NK and NKT cells during RTX treatment of
RA patients and relate these to clinical responses.

Twenty-five RA patients were treated with two infusions of
1 g RTX 2 weeks apart and followed up at two month
intervals. Profile of PBMC (obtained by gradient
centrifugation) was measured by multicolor flow cytometry at
baseline, after 8 weeks and 24 weeks of RTX application. 108
cells were stained by 7- colors panel and acquired on CyAn
ADP. After the sequential gate for singlets, lymphocytes and
CD45*CD14 cells, the percentage from lymphogate was
analyzed. B cells were defined as CD19*, NK cells as CD3"
CD16/56%, NKT as CD3*CD16/56* and CD3bright cells were
considered to be yd T-cells.

All patients reached B-cell depletion (from baseline 0.14 x
10%1 to 0.002 x 10% at 8 week) after baseline. Eighteen
patients showed a good or moderate EULAR response at
week 16. Twenty patients were re-treated with the median 8
months from baseline.

At week 8, a significant increase of NK and NKT frequency
was observed — for NK from baseline 10.6% to 14.5% (p =
0.001) and for NKT from baseline 5.7% to 7.0% (p = 0.006).
Increase in CD3 Pt — y8T cells (from 1.2% to 2%; p = 0.025)
was also recorded. Increase in absolute numbers of NK cells
from 0.17 to 0.23 x 1091 (p = 0.011) and of CD3 2right cells
from 0.02 to 0.03 (p = 0.014) was seen at week 8. At week
24, no additional significant changes of all the followed
lymphocyte subsets were found. For evaluation of the effect
of NK and NKT cell elevation at week 8 (expressed as
percentage of baseline values) on the clinical response, they
were compared with the difference of DAS28 score from
baseline to week 16. Interestingly, change in DAS28 score
correlated negatively with the change of NK cell percentage
(rs = -0.42; p = 0.038) and positively with the change of
absolute NKT cell numbers (rs = 0.44; p = 0.006). The latter
was probably result of the changes of absolute lymphocyte
numbers, which correlated strongly with clinical response
(rs = 0.63; p = 0.0002).

Conclusion: NK and NKT cells increase after B cell
depleting therapy in RA. The negative cormelation of the
change of NK cells with the change in DAS28 score suggests
an ongoing consumption of NK cells in week 8 followed with
better clinical response in week 16. Since the increase in NKT
cells comelates well with improvement in disease activity,
a regulatory role of NKT cell could be important in mediating
the effect of anti-CD20 treatment or reflect the decrease of
disease activity in the sites of inflammation. The significance
of an increase in ydT cell numbers needs further clarification.

Institutional support VZ MZ 0002372801 Ministry of Health, CR.

Different properties of cord blood cells of

newborns of healthy and allergic mothers
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Allergic diseases belong to common illnesses with still
increasing incidence over recent decades which does not
seem to stop this trend. Allergic diseases represent serious

(630)

— O



11.12.2009 7:41 str. 631

—¢—

CASOPIS LEKARU CESKYCH 2009; 148 (12)

medicinal, social and economical problem. The need for the
development of prevention strategies is of particular interest.
A clear understanding of the immunological processes
promoting Th2-polarized atopic sensitization in early life is of
essential importance. It is also necessary to keep in mind the
strong genetic background of allergic diseases. In our study,
we tried to identify some early prognostics markers in cord
blood cells pointing to increased risk of future allergy
development which could serve to early introduction of
preventive measures.

Properties of cord blood cells of children with high risk of
allergy (children of allergic mothers) were compared with cord
blood cells of children of healthy mothers. We tested in vitro
proliferation of cord blood mononuclear leukocytes (CBML)
by 3H thymidine incorporation. Expression of cytokines (IL-
1beta, IL-2, IL-4, IL-8, IL-10, IL-13, IFN-gamma, TNF-alpha,
TGF-beta and EGF) in nonstimulated and polyclonally
stimulated CBML was measured by real-time PCR.
Concentration of cytokines mentioned above was tested by
ELISA in cord blood sera of children of healthy and allergic
mothers and in culture supernatants of CBML stimulated by
Bacillus firmus (a gram-positive bacterium) or PHA. Cord
blood myeloid dendritic cells — mDCs (grown in vitro from
CD14 positive monocytes) were characterized by gene
expression of activation markers (CD80, CD83, CD86), IDO
(indoleamine 2, 3-dioxygenase), TNF-alpha, IL-6 and
cytokines of IL-12 family. Proportion of Tregs in cord blood of
children of healthy and allergic mothers was compared by
flow cytometry. T-test was used for statistical analyzing
normally distributed data otherwise non-parametric Mann-
Whitney test was exploited.

CBML of children of allergic mothers have significantly
higher both spontaneous and polyclonally stimulated
proliferation activity pointing to possible increased
promptness of future allergy onset (1). Nonstimulated cord
blood cells of allergic group are characterized by increased
expression of IL-10, IL-13, EGF and decreased expression of
IL-1beta, IL-2, IL-4, IL-8, IFN-gamma, TNF-alpha and TGF-
beta in comparison with CBML of children of healthy mothers.
Expression of cytokines after in vitro stimulation of CBML is
generally increased in allergic group in comparison with
healthy one. These two groups differ also in serum cytokine
levels although only IL-10 and EGF were significantly
different: IL-10 was increased and EGF decreased in cord
sera of allergic group. Increased proportion of mDC
expressing CD83 after LPS stimulation was found in allergic
group. Tendency to increased IL-6 expression after LPS
stimulation was found in mDC of children of allergic mothers.
We did not observe significant difference in proportion of
Tregs between cord bloods of children of healthy and allergic
mothers.

Allergic phenotype was apparent already on the level of
cord blood cells. Higher lymphocyte proliferation activity and
higher stimulation readiness of mDC and lymphocytes of cord
blood of children of allergic mothers imply easier allergy
induction. Also, significantly decreased levels of EGF in
newborns of allergic mothers could negatively influence
maturation and permeability of mucosal membranes of these
children and support thus allergen penetration.

This work was supported by grants of Ministry of Education, Youth
and Sports of the Czech Republic MSM0021620806 and Grant
Agency of the Czech Republic 310/08/H077.
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Modulation of cytokinetic parameters and
ECM-mediated signaling in colon adenocarci-
noma cells, HT-29, in dependence on the type
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Since colorectal cancer represents one of the most
common types of tumor disease in the Western world, the
development of various therapeutical approaches is therefore
the necessity of crucial importance. Colon carcinogenesis is
a multistep process, which requires deregulation of essential
cellular mechanisms including e.g. cell proliferation, cell cycle
control and communication between cells and components of
extracellular matrix (ECM). In this study, we have analyzed
aforementioned cytokinetic parameters in an in vitro model of
colorectal adenocarcinoma represented by HT-29 cells, in
dependence on the type of cell culture surface.

To assess the importance of cell anchorage type, we have
cultivated cells in ECM protein-coated (collagen IV and
fibronectin) and non-coated (control) tissue culture plastic.
First, the adhesion rate of HT-29 cells has been tested with
xCELLigence system (Roche Diagnostics) using different
culture surfaces. A special attention has been paid to
determination of time interval, which would be sufficient for
analysis of cell adhesion and for description of early events
(up to 6 h) associated with formation of cell-ECM contacts.
During this time interval, we observed apparently enhanced
adhesion of HT-29 cells only on the cell culture surface
coated with collagen, but not with fibronectin. Second, these
experiments help us to establish approximate doubling time
of HT-29 cells (around 8 hours). Third, our results further
indicate that the type of cell culture surface has no significant
effect on cell number or cell cycle distribution, while adhesion
rate of HT-29 cells seems to be strongly enhanced, especially
in the presence of collagen IV. Finally, expression of some
molecules implicated in the cell-ECM signaling has been
tested at different levels (MRNA, protein).

Taken together, our data imply that HT-29 cells could be
used as an appropriate in vitro model for studying the role of
cell-ECM contacts in the context of colon carcinogenesis.

This work was supported by grants 305/09/1526 GACR,
524/07/1178 GACR and 1Q5500040507 IGA AV CR.

Telomerase (pTERT) mRNA expression in the
pig granulosa cells in vitro

Toméanek M.', Kott T.2, Chronovska E.!, Kottova E.2

TInstitute of Animal Science, Department of Biology of Reproduction,
Prague 10 - Uhrinéves, Czech Republic;

e-mail: tomanek.milan@vuzv.cz
2Institute of Animal Science, Department of Molecular Genetics,

Prague 10 — Uhrinéves, Czech Republic

Telomerase plays an essential role in cell viability and has
been defined as a key factor for the regulation of cell
proliferation and senescence. Recent studies showed that
under various physiological and pathological conditions the
dynamics of telomerase expression and activity in
proliferating, regenerating or differentiating tissue is regulated
by cellular microenvironment and growth factors (Bayne and
Liu, 2005). We described recently telomerase enzymatic
activity in pig granulosa cells in vitro and we suggested that
its activity and correlation with cell proliferation and
differentiation may be differentially regulated in small and
large developing ovarian follicles (Tomanek et al, 2008). The
aim of presented work was to develop a new RT-PCR method
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of pig telomerase (pTERT) mRNA quantification and its use
for the study of pTERT mRNA expression in the pig follicular
granulosa cells in vitro.

Granulosa cells (GC) were isolated from small (SF-GC)
and large (LF-GC) follicles and cultured for 96 h in vitro in
DMEM/F12 medium supplemented with 2% FBS, ITS,
gentamycin, testosterone (108M), EGF (10 ng/ml) and pFSH
(50 ng/ml). Telomerase activity was assayed with the
modified protocol based on the TRAPEZE® Telomerase
Detection Kit, (Chemicon). For RT-PCR, the total RNA was
isolated from granulosa cells with the use of Total RNA
Chemistry method and 6100 Nucleic Acid PrepStation
(Applied Biosystems). Primers and TagMan MGB probes for
pTERT were designed with the Primer Expres ver. 3 Program.
The mRNA was reverse transcribed into cDNA with the High
Capacity cDNA Archive Kit and RT-PCR was performed on
the ABlI 7500 Fast Real-Time PCR System (Applied
Biosystems).

Freshly isolated SF-GC expressed higher levels of pTERT
mRNA than LF-GC (3.363 vs. 1.834 RU) as well as higher
levels of telomerase activity (112.11 vs. 71.20 TPG/prot.).
During in vitro culture, pTERT mRNA levels in SF-GC
increased in control and FSH treated cells (5.815 and 6.405
RU) and slightly decreased in EGF treated cells (2.723 RU).
On the other hand, LF-GC expressed significantly lower
pTERT mRNA levels (1.112, 0.78 and 0.95 for control, EGF
and FSH) as well as the levels of telomerase activity (8.32,
9.66 and 11.12 TPG/mg prot. for control, EGF and FSH,
respectively). In conclusion, we suggest that telomerase
expression and activity in pig follicular granulosa cells is
related to their proliferative potential and function in
developing ovarian follicles and pTERT mRNA expression
and telomerase activity decline in highly differentiated,
luteinized granulosa cells.

Supported by GACR 523/05/2062 and MZE 0002701401 grants.
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Alkaloids are low-molecular weight nitrogen containing
secondary plant metabolites, usually with heterocyclic
structure. QBAs are group of alkaloids occurring in some
species of Fumariaceae, Papaveraceae, Ranunculaceae
and Rutaceae families. Extracts from some plants containing
QBAs are used in folk medicine as antimicrobial, antifungal
and anti-inflammatory agents (for review see Simanek,
1985). In addition to wide range of biological activities, QBAs
also display interesting colour properties (from yellow to dark
red) and fluorescence properties (Kovar et al., 1985;
Slaninova et al., 2008). The chromophores responsible for
fluorescence are highly condensed aromatic rings with

electron-donor substituents containing oxygen. The other
important property of these alkaloids is the ability to interact
with DNA.

The interaction of SA with DNA has been described by
several authors during the last decade. Although the concept
of intercalation is generally accepted, also other types of
interactions have been considered, eg. out side binding of SA
to the phosphate backbone of the double helical DNA or its
binding to G-C rich regions of DNA (for review see Slaninova
et al., 2008).

Recently we have described that macarpine (MA),
chelirubine (CHR), sanguirubine (SR) and sanguinarine (SA)
stain nucleic acids in living cells (Slaninova et al., 2007). We
concluded that they can be used as supravital fluorescent
DNA probes both in fluorescence microscopy and flow
cytometry including multiparameter analysis of peripheral
blood and bone marrow. The best DNA staining properties
showed MA. MA binds DNA stoichiometrically and can report
the DNA content. QBA are excitable using common argon
lasers (488 nm) emitting at a range of 575-755 nm (i.e.
fluorescence detectors FL2-5).

In order to characterize QBA-DNA interactions, we have
carried out in vitro studies of binding of QBA to double
stranded DNA (Urbanova et al., 2009) using fluorescence
and UV-Vis spectroscopy. We have studied the spectral
properties of SA, chelerythrine (CHE), CHR, SR, chelilutine
(CHL), sanguilutine (SL) and MA in presence and in absence
of calf thymus DNA. Generally, QBAs have at least four
absorption maxims in UV-Vis spectrum between 250 and 550
nm. First maximum is below 300 nm, second dominant peak
is usually between 310 and 350 nm, the third absorption band
is about 400 nm and merges to a wide band absorption
between 450 and 520 nm (the last two bands are responsible
for the colors of the alkaloids). Two different emission bands
were found in the fluorescence spectra of the studied QBAs
after excitation by light with a wavelength of about 330 nm
(second excitation band). First, the high energetic band is
situated between 400 and 500 nm, second, the low energetic
band, is present between 500 and 700 nm. Intensities of
these bands changes at the presence of DNA and these
changes are characteristic for each alkaloid. Results from
these experiments confirmed a great affinity of the studied
alkaloids to DNA — association constants (logKy,) are about 5.
Although calculated association constants for all alkaloid-
DNA systems were comparable, we observed dramatic
differences in fluorescence emission of all studied alkaloids in
presence of calf thymus DNA in comparison to fluorescence
of free alkaloids. The most remarkable were changes in
emission spectra of MA, CHR and SR (Urbanova et al.,
2009).

The results from all our studies, fluorescence
spectroscopy, fluorescence microscopy and flow cytometry,
confirmed great affinity of QBAs to double stranded DNA that
is accompanied by changes in fluorescence properties.
These characteristics of QBA provide possibilities to their use
in analytical and bioanalytical chemistry and in fluorescence
microscopy and flow cytometry.

This work was supported by the Czech Science Foundation (pro-
ject No. 525/08/0819) and the Ministry of Education of the Czech
Republic (VZ MSM0021622415 and LC06077).
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Evaluation of Ca?* signaling in hepatocytes
by flow cytometry
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Flow cytometry has previously been used to measure
calcium flux in other cell types, including eosinophils,
lymphocytes etc. Here we describe that calcium flux can be
detected in rat hepatocytes. For modulation of calcium
signaling, SERCA (sarco/endoplasmic reticulum Ca?*
ATPase) inhibitor, thapsigargin, was used in various
concentrations (0.1; 0.4; 1.0 uM) and cells were incubated in
medium with 1 mM Ca?* or in Ca-free medium. Hepatocytes
were incubated in the presence of calcium indicator dye Fluo-
4/AM, added from 1 mM stock solution in anhydrous dimethyl
sulfoxide (DMSO). Suspension of cells (108/ml) were loaded
with 1 uM Fluo-4/AM (Molecular Probes, Invitrogen) for 45
min in the dark at 37 °C. After incubation hepatocytes were
washed twice at room temperature in assay buffer with 1 mM
Ca?* or in Ca-free buffer to remove extracellular dye.
Analyses were performed with the FACSAria flow cytometer
(Becton Dickinson). Green fluorescence was measured over
a period of 70 s.

Our pilot measurements yield promising data for
measurement of Ca?* signal in hepatocytes by flow cytometry
with Fluo-4/AM dye. 1. Low signal of fluorescence was
recorded in the Ca-free samples. On the other hand, higher
fluorescence intensity was found in hepatocytes incubated
with 1 mM Ca?* which reflects influx of extracellular calcium.
2. In last named experimental conditions the dependency of
measured signal on concentration of SERCA inhibitor is
apparent.

However, there are some complications during on-line
monitoring: hepatocytes represent dishomogenous cell
population, are fragile for manipulation and can aggregate.
The major problem represents their size and quick
sedimentation. Nevertheless we can assume that this method
is suitable for measuring of Ca?* signaling in hepatocytes and
further experiments are in progress.

This work was supported by: GA CR 304/07/1129; GA CR
309/08/H079; AVOZ 50390 703.
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Aberrant CEACAMSG influences integrin-ligand
interactions and survival of leukemic cells
Kanderova V, Hrusak O, Kalina T.
CLIP-Cytometry, Charles University, 24 Medical School, Prague,
Czech Republic; e-mail: kanderov@seznam.cz

Signal exchange between cell and its microenvironment is
essential for proliferation, differentiation, survival, apoptosis
or migration. Adhesion molecules of CEA (carcinoembryonic
antigen) family initiate signaling pathways, which influence all
above mentioned processes in malignant Gl tissues and in

nonmalignant granulocytes. GPIl-anchored CEACAM6 is
expressed on the tumors of colon, stomach, pancreas, lungs
and breast, and the expression is often associated with a poor
clinical outcome (Hammarstrom, 1999). Within the framework
of the so-called membrane lipid rafts, CEACAMSG co-localizes
with beta1 integrin and activates the anti-apoptotic signaling
pathways (PI3K/AKT) in the colon and pancreatic carcinomas
(Chan and Stanners, 2007). Antibodies targeting the
N-domain of CEACAMBG inhibit the adhesion and metastasis
in the in vitro/in vivo models of all the above listed tumors
(Blumenthal, 2005). Within the hematopoietic system
CEACAMES is expressed on the granulocytes and is involved
in the homotypic and heterotypic adhesion and Ca?*
mediated signaling. It increases the adhesiveness of the
granulocytes to the ECM components through the betal and
beta2 integrin activation (Nair and Zingde, 2001). In addition,
CEACAMS is the most frequent aberrant myeloid marker in
childhood B-precursor acute lymphoblastic leukemia
(BCP-ALL). In BCP-ALL CEACAMSG positively corelates with
the chromosomal translocation BCR-ABL and with the
hyperdiploidy. Based on the stable expression of CEACAM6
from the diagnosis to the relapse, a feature exploited for the
detection of the minimal residual disease, it is possible to
estimate its contribution to the chemoresistance and
recurrence of the disease (Kalina, 2005).

In our study, we examined the underlying molecular
mechanism of CEACAMSG signaling and its effect to leukemic
cells behavior. We used a model of antibody-mediated
clustering of CEACAM6 molecules and cocultivation of
leukemic blasts on a stromal feeder layer, which in vitro
approximates bone marrow microenvironment. We
demonstrated that CEACAM6 clustering mildly enhanced
surface expression of betal integrins (CD49e/CD29) and
beta2 integrins (CD11a/CD18, CD11b/CD18, CD11c/CD18)
and also increased the binding activity of betal and beta2
integrins to VCAM-1 and ICAM-1 ligands. Next, we detected
enhanced phosphorylation of anti-apoptotic kinases p44/42
MAPK, Akt and of kinase p38 MAPK with a resembling
dynamics. Clustering of CEACAMG6 triggered apoptosis of
ALL blasts. When ALL blasts were cocultured on stroma and
treated with imatinib (BCR/ABL inhibitor) CEACAMBG signaling
enhanced survival of blast cells.

Thus, for the first time, we show that aberrant expression
of myeloid CEACAM6 is functionally engaged in
communication between ALL blasts and their
microenvironment. CEACAMG6 clustering enhanced integrin
surface expression and integrin-ligand binding, activated
downstream signaling molecules p44/42 MAPK, Akt and p38
MAPK and influenced survival of ALL blasts. This can play at
least a supportive role in malignant behavior of leukemic
cells.

This work was supported by GA UK 7539/2007, VZ MSMT
0021620813.
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Differentiation and apoptotic response of
colon cancer cell lines to short- and long-
chain fatt1y acids
Stixova L,"2, Hofmanova J1,2’2, Netikova J,!, Kozubik
Al
Department of Cytokinetics, Institute of Biophysics, Acad. Sci.
Czech Republic, v.v.i, Brno; e-mail: lenka@ibp.cz
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Dietary lipids, especially omega-3 polyunsaturated fatty
acids (PUFAs) and butyrate, the short-chain fatty acid
produced by microbial fermentation of fibre, are important
modulators of colon epithelial cell kinetics and play an
important role in colon carcinogenesis. These compounds are
thus considered as chemoprotective nutrients in colon
cancer.

We compared the differentiation and apoptotic response of
the colonic cell lines derived from human normal fetal tissue
(FHC) and poorly differentiated adenocarcinoma (HCT-116)
to sodium butyrate (NaBt), docosahexaenoic acid (DHA, 22 :
6, w-3), and their combination. The effects of NaBt and DHA
were different in these two cell lines. While in FHC cells NaBt
induced Gy/G, arrest, differentiation and low level of
apoptosis, in HCT-116 cells G,/M arrest, no differentiation and
high degree of apoptosis were detected. Moreover, in FHC
cells significant potentiation of apoptosis (DAPI staining,
fluorescence microscopy) accompanied by increased arest
in the cell cycle, cell detachment, and decrease of
differentiation (detected by alkaline phosphatase activity and
carcinoembryonic antigen expression) were detected after
combined treatment with NaBt and DHA.

Apoptotic cells were also visualized by flow cytometry
using the M30 antibody. M30/propidium iodide double
staining revealed that FHC cells amested in Gy/G, and
HCT-116 cells arrested in G,/M phases of the cell cycle enter
apoptosis mainly from these respective phases of the cell
cycle. Modulation of percent of cells with decreased
mitochondrial membrane potential (flow cytometry, TMRE)
corresponded only partially with apoptotic response.
Detection of caspase-3 activity by both fluorimetry and flow
cytometry suggests its role in both FHC cell differentiation
and apoptosis.

Our results support the idea of the interaction of butyrate
and PUFAs in the colon and suggest its diverse impact in
normal or neoplastic epithelium with varied participation of
extrinsic and intrinsic (mitochondrial) apoptotic pathways.

This work was supported by grants Nos. 524/07/1178 and
305/09/1526 GA CR, and 1QS500040507 IGA ASCR.

the disease recurs in more severe manner, the tumor is more
aggressive and cancer cells acquire androgen independence.
Each cell type presented in prostate epithelium is
characterized by expression of specific intracellular and
extracellular markers. One of the type of cells, present in both
normal and cancer prostate epithelium, are neuroendocrine
cells or neuroendocrine-like cells, respectively. These cells
are able to secrete many biologically active factors and
modulate cancer tissue microenvironment. Such modulations
can probably contribute to acquisition of androgen-
independence of prostate cancer cells.

In our study transdifferentiation of prostate cancer cell line
LNCaP was induced by prolonged cultivation in androgen-
depleted media. This led to induction of neuroendocrine-like
phenotype of these cells. Using flow cytometry we showed
that expression of neuroendocrine marker neuron-specific
enolase was uniformly increased in whole population of cells,
which undergo transdifferentiation. Interestingly, androgen
depletion induced increase in expression of cytokeratin and
vimentin, markers of epithelial and mesenchymal
differentiation, respectively. While the expression of
cytokeratin was uniformly increased in whole population,
increased expression of vimentin was detected only in
subpopulation of transdifferentiated cells. To prove functional
induction of neuroendocrine transdifferentiation in LNCaP cell
line during long term androgen ablation, we detected
expression of serotonin and histamine, markers, which are
secreted by neuroendocrine and neuroendocrine-like cells.

Further, we wanted to find out if expressions of selected
extracellular molecules change as a result of
transdifferentiation and if expressions of some of these
extracellular molecules correlate with expression of vimentin.
Using flow cytometry we detected expression of CD44 and
CD133, which are known as markers of prostate stem cells
and prostate cancer stem cells. Expression of each selected
molecule had distinct pattern.

In conclusion, our results showed, that transdifferentiation
of prostate cancer cells affects not only the expression of
specific neuroendocrine markers, but also influences
expression of other extracellular and intracellular molecules.
This indicates that population of neuroendocrine-like LNCaP
cells, which arise in consequence of transdifferentiation
induced by androgen depletion in vitro, is heterogeneous and
distinct subpopulations are presented.

This work was supported by MU Rector’s Program for Student’s
Creative Activity Support, and grants Nos. 204/07/0834, 310/07/0961
of the Czech Science Foundation, grant No. NS9600-4 of the Ministry
of Health of the Czech Republic, and grants Nos. AV0Z50040507 and
AV0Z50040702 of the Grant Agency of Academy of Sciences of the
Czech Republic.

Multicolor detection of selected intra- and
extra-cellular markers during neuroendocrine
transdifferentiation of prostate cancer
epithelial cells
Pernicova Z."2, Lincova E.'2, Star§ichova A.1:3,
Kozubik A."2, Souéek K.1
"Department of Cytokinetics, Institute of Biophysics, Academy of
Sciences of the Czech Republic, Brno, Czech Republic;
e-mail: pernicova@ibp.cz
2Department of Experimental Biology, Faculty of Science,
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SDepartment of Biochemistry, Faculty of Science,
Masaryk University, Brno, Czech Republic

Prostate cancer is one of the world’s most extended types
of cancer in men. At the beginning, patients with prostate
cancer usually benefit from the conventional treatment with
hormonal therapy, which embody in androgen ablation. But

MicroRNA in epithelial-mesenchymal transition
of benign prostate hyperplasia cells
Lincova, E.'2, Pernicova, Z.":2, StarS§ichovéa, A.1:2,
Kozubik, A.12, Soudek, K.1
"Department of Cytokinetics, Institute of Biophysics AS CR, Brno,
Czech Republic; e-mail: lincova@ibp.cz
2Department of Experimental Biology, Masaryk University,
Faculty of Science, Brno, Czech Republic

Epithelial-mesenchymal transition (EMT), in which
epithelial cells lose their polarity and become motile
mesenchymal cells, occurs during development and is
viewed as an essential early step in tumor metastasis.
Transcription factors and EMT regulators of the ZEB family
are thought to be involved in tumor progression, thus having
potential clinical interest. MicroRNAs (miRNAs) are an
abundant class of small non-protein-coding regulators of
gene expression that play an important role in tumorigenesis
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and, depending on their targets, can function as tumor
suppressors or oncogenes. miR-200 family and miR-205,
which regulate expression of ZEB transcription factors, have
been found downregulated during EMT, suggesting an
important role in inhibition of EMT. The aim of this study is to
describe the role of miRNA in EMT of benign prostate
hyperplasia cells.

EMT of BPH-1 cell line was induced by TGF-a1 treatment
and assessed by cell morphology and expression of epithelial
(E-cadherin) and mesenchymal markers (N—cadherin,
vimentin) on both protein and mRNA level. Expression of
ZEB1, ZEB2, miR-200 family and miR-205 was analyzed by
gRT-PCR. The effect of miR-200 on ZEB proteins translation
was assessed by luciferase assay.

Decrease in expression of microRNAs of miR-200 family
and miR-205 was observed 48 hours after treatment, which
correlates with expression of EMT markers. Significant
changes in expression of ZEB1, ZEB2 and SNAI2 transcripts
observed already after 24 hours of TGF-a1 treatment suggest
a possible role of these transcription factors in early stages of
the EMT process of nontumorigenic prostate epithelial cell
line.

This work was supported by grants No. 204/07/0834, No.
310/07/0961 of the Czech Science Foundation and by the AS CR,
grants no. AV0Z50040507 and AV0Z50040702 and by the Masaryk
University Rector's Program for Support of Students’ Creative Activi-
ty.
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Activation of caspases in cells lytically
infected with vaccinia virus
LiSkova, J, Mélkova, Z.
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Vaccinia virus is a member of poxvirus family consisting of
large DNA viruses that replicate in cytoplasm of infected cells.
Various strains of vaccinia virus have been used for
vaccination against smallpox as well as for experimental
vaccination with recombinant proteins expressed by this
highly efficient and immunogenic vector. Despite of a wide
use of vaccinia virus, the nature of vaccinia virus-induced cell
death remains insufficiently characterized. In most cells
types, vaccinia virus is considered to cause a lytic infection,
an equivalent of necrosis, while in certain other cell types, it
induces apoptosis. Activation of the apoptotic cascade
characterized by proteolytic cleavage of pro-caspases into
active caspases is a hallmark of apoptosis. However, we
have observed caspase activation and/or activity during
a lytic infection of epithelial cell lines BSC-40 and HelLa G
with vaccinia virus (Kalbacova et al., 2008).

In this report, we explored the above described
phenomenon in detail. The caspase activation was first
characterized by flow cytometry using a fluorescent pan-
caspase inhibitor FITC-VAD-FMK which binds irreversibly to
the active site of activated caspases. The specificity of the
assay was confirmed using a pretreatment of the cells with
the non-fluorescent pan-caspase inhibitor Z-VAD-FMK,
resulting in a decrease of fluorescent signal. In contrast,
inhibitors of other proteases like calpain or cathepsins D and
E remained without any effect in this assay, further
demonstrating a specificity of the assay for caspases.
Additionally, activation of calpain and cathepsins during
infection with vaccinia virus was characterized using specific

inhibitors and western blot analysis of the cleavage products.
Consequently, specific inhibitors of individual caspases
(inhibitors of caspase-1, 2, 3, 4, 6, 8, 9, 10, 13) were used in
the above described flow cytometric assay to compete out
the binding of the fluorescent inhibitor and to decrease the
fluorescent signal. The fluorescence was highly decreased by
pretreatment of the cells with specific inhibitors of caspases-
2 and 4 — to a similar level like with Z-VAD-FMK, and
somewhat decreased by pretreatment with the inhibitor of
caspase-3. Inhibitors of other caspases remained without
effect. The activity of caspases-2, 4 and 3 was then confirmed
in lysates of infected cells using an in vitro cleavage assay
involving specific fluorogenic substrates. Again, the
specificity of each cleavage was confirmed using specific
non-fluorescent inhibitors. Finally, the cleavage of caspase
substrates, PARP and cytokeratin-18, was characterized in
vaccinia virus-infected cells using a western blot analysis.
While we found cleavage of cytokeratin-18, we did not
observe any significant cleavage of PARP, a critical substrate
of the executioner caspases. Thus, the lack of cleavage of
PARP correlates with the final lytic outcome of vaccinia virus
infection in these cells.

In conclusion, we describe activation and activity of
caspases-2 and 4 in epithelial cells lytically infected with
vaccinia virus. The role of these caspases during vaccinia
virus infection will be discussed.

This work was supported by the Grant Agency of the Czech
Republic — projects Nos. 310/05/0477 and 310/05/H533, and by the
Ministry of Education of the Czech Republic — project No
MSMO0021620806.
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Assessment of PISK and MAPKSs roles in
expression of ABC transporters performed by
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Cancer therapy failure is often caused by selection of
clones resistant not only to the chemotherapeutics used, but
usually also to other type of drugs. One of participating
mechanism of such multidrug resistance (MDR) is
overexpression of ATP-dependent transmembrane carriers,
so called ABC (ATP-binding cassette) transporters
(Gottesman et al. 1995).

There are three main types of MDR associated ABC
transporters in mammals — MDR1/ABC B1/Pgp, MRP1/ABC
C1, and BCRP/ABC G2 (reviewed in Li et al., 2007). Natural
role of these transporters is to protect organism against
cytotoxic agents. Their expression is thus increased in cells
important for integrity of organism as are stem cells and other
less differentiated progenitor cells. Cancer cells often display
such undifferentiated or dedifferentiated phenotype, too.
Higher ability to exclude dyes is one of major hallmarks of
progenitor cells. These rare less stained cells thus create so
called “side” population next to the major, intensively stained
population of cells.

Recently it was found out that expression of ABC
transporters could be in some cases regulated by mitogen
activated protein kinases (MAPKs), namely the p38 and ERK
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subtype (Katayama et al., 2007). In regulation of expression
of the ABC transporters is involved also phosphatidyl inositol
trisphosphate kinase (PI3K)/ protein kinase B (Akt) pathway
(Liang et al., 2009). Those kinases were also shown to
modulate the activity of transcription factors involved in
regulation of ABC transporters as are p53, AP1, or
C/EBPbeta (Scotto 2003). We first aimed to evaluate how is
the expression of ABC transporters affected by
pharmacological inhibitors of studied kinases (p38, ERK1/2,
JNK1/2, Akt) and in the next step we tested the involvement
of particular transcription factors.

All the experiments were performed on A549 cell line
derived from non small cell lung carcinoma that is rich for
all three tested ABC transporters. Dye exclusion assays
were tested on leukemic cells transfected by individual
types of ABC transporters (HL-60-MDR1, HL-60-MRP1,
PLB-BCRP). Calcein AM (0.2 uM) is fluorescent in green
spectrum after intracellular cleavage by unspecific
esterases and it is a substrate of mainly MRP1 protein.
JC-1 (0.25 pg/ml) is a cationic carbocyanin probe that
enters mitochondria, emits green light, and is a substrate of
MDR1. BCRP protein can exclude a conjugate of FL-1 dye
BODIPY and alpha-adrenergic blocker prazosin (0.5 uM)
that has the affinity to this ABC transporter. Chlorophyll
catabolite pheophorbide A (1 uM) is another substrate of
BCRP and it emits in far red channel. For inhibition of dye
exclusion and thus testing the specifity of staining we used
pharmacologic inhibitors — Cyclosporin D (20 uM, CSD),
reported inhibitor of ABC B1/Pgp; Fumitremorgin C (20 uM,
FTC), inhibitor of ABCG2/BCRP; MK571 (20 uM, MK886)
inhibitor of MRP1, and Verapamil (20 uM, V), general
inhibitor of majority of membrane transporters. Staining
was performed in 37 °C for 10 minutes (Krej¢ova et al.,
2009). Immunocytochemistry of surface expression or total
expression of ABC transporters was performed by FACS or
Western blotting, respectively. Used antibodies were
produced by Santa Cruz Biotechnol.

Assessment of function of ABC transporters by dye
exclusion assays is complicated by the sensitivity of the
technique to density of the cell suspension. This obstacle we
aimed to overcome by comparison of the sample cells with
inner control — cells transfected by particular ABC protein.
Transfected cells are significantly less stained than A549 cells
as they express extremely high amount of given transporter.
Co-incubation of sample A549 cells with ABC transfectant,
which we can set to constant median of fluorescence, thus
allows a precise comparison.

Dye exclusion assays showed that spontaneous
expression of studied ABC transporters is modified by
inhibitors of kinases. P38 kinase inhibitor SB203580 (10 uM),
JNK inhibitor SP600125 (2 uM) and PI3K inhibitor LY294002
(10 uM) down-regulate expression of all studied ABC
transporters (although to a different extent) and thus it is
plausible that these kinases stimulate their expression. On
the other hand, inhibition of ERK by U0126 (1 uM) hampered
cell proliferation and up-regulated ABC transporters
expression. The exact mechanism of the U0126 effect is not
known yet, but it could be connected to the general defense
mechanism of the cell against toxic compounds, which could
be mediated by increased expression of ABC transporters
(Abolhoda et al., 1999).

Project is supported by GACR 301/08/0717, AV0Z50040507 and
AV02Z50040702 of Academy of Sciences of Czech Republic.

References

1. Abolhoda A, Wilson AE, Ross H, et al. Rapid Activation of
MDR1 Gene Expression in Human Metastatic Sarcoma after in
Vivo Exposure to Doxorubicin. Clin Can Res 1999; 5: 3352—3356.

2. Gottesman MM, Hrycyna CA, Schoenlein PV, Germann UA,
Pastan I. Genetic analysis of the multidrug transporters. Annu
Rev Genet 1995; 29: 607—-649.

3. Katayama K, Yoshioka S, Tsukahara S, Mitsuhashi J,
Sugimoto Y. Inhibition of the mitogen-activated protein kinase
pathway results in the down-regulation of P-glycoprotein. Mol
Cancer Ther 2007; 6: 2092-2101.

4. Krejéova D, Prochazkova J, Kubala L, Pachernik J. Modulation
of cell proliferation and differentiation of human lung carcinoma
cells by the interferon-alpha. Gen Physiol Biophys 2009 (in press).

5. Li F, Tiede B, Massagué J, Kang Y. Beyond tumorigenesis:
cancer stem cells in metastasis. Cell Research 2007; 17: 3—14.

6. Liang J, Ge F, Guo Ch. Inhibition of PI3K/Akt partially leads to the
inhibition of PrPC-induced drug resistance in gastric cancer cells.
FEBS Journal 2009; 276: 685-694.

7. Scotto KW. Transcriptional regulation of ABC drug transporters.
Oncogene 2003; 22: 7496-7511.

Flow cytometric methods for description
of apoptosis in a context of the cell cycle
and the type of the cell death
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Apoptosis as a programmed form of cell death is an
important mechanism for maintaining of homeostasis in the
tissues of the multicellular organism. Induction of apoptosis in
malignant cells belongs to crucial issues in cancer therapy.
There is a need for accurate and non-time-consuming
methods for detection of apoptosis in context of other aspects
of the cell fate in a development of new anticancer drugs in
vitro and in vivo. Flow cytometry fulfil the requirements,
because it makes possible to combine detection of various
markers in an individual cell.

Induction of apoptosis by many antitumor drugs is strongly
dependent on position of the cell in the cell cycle. Description of
relation of induction of apoptosis on cell cycle phase may shed
light on mechanisms of activation of apoptotic pathways as well
as rise of resistance to the anticancer therapy and resistance
prevention. TUNEL assay followed by staining of DNA by
propidium iodide is a widely used method for deciphering cell
cycle phase specific apoptosis. However, detection of DNA
breaks is somehow hindered in many cell types and there is
a great advantage to use methods for detection apoptosis on
different basis than DNA fragmentation. We tested methods
based on detection of active form of caspase-3 and presence of
cleaved fragments of cytokeratin 18. Cytokeratin 18 is a part of
cytoskeleton in epithelial cells and is cleaved in early stages of
apoptosis by active effector caspases-3, -6 and -7. They proved
to be better suited for detection of apoptosis with analysis of the
cell cycle than TUNEL assay in our experimental model of
epithelial colon adenocarcinoma cell line HCT-116. Cell cycle
specific apoptosis was analysed after incubation with various
anticancer cytotoxic drugs.

Another question frequently asked and answered by flow
cytometry is time course of apoptotic machinery and decision
of the individual cell between apoptosis as a programmed cell
death and necrosis, eventually secondary necrosis. We
studied method employing cellular probe, which localise only
to the death cells, even after permeabilisation of the
plasmatic membrane Live/Dead Fixable Dead Cell Stain
(Invitrogen). Detection of fluorescence of this probe is very
useful for resolution between apoptosis and necrosis with
combination of detection of various apoptotic markers, even
in fixed samples. We tested this probe in combination with
M30 and active caspase-3 antibody and both methods gave
straightforward and consistent results.

This work was supported by grants No. 1Q5500040507 IGA AS
CR and 301/07/1557 GA CR.
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colorectal carcinoma cell line
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Platinum compounds are anticancer drugs frequently used
in the therapy of solid tumours. Recently, platinum(lV)
complexes have been introduced as an important approach
to the treatment of cancer. Novel promising anticancer
adamantylamine Pt(IV) complex LA-12 was found to be
highly effective in various cancer cells representing different
types of tissues.

TNF-related apoptosis inducing ligand (TRAIL) selectively
induces apoptosis in a number of tumour cell lines, but not in
most normal human cells. Therefore it is an intensively
studied promising candidate for cancer therapy. However,
some cancer cells are resistant to TRAIL effects. The
elucidation of the TRAIL signalling pathways is hence
essential for proper understanding of the mechanisms
involved in cell resistance at different levels. It is possible to
overcome resistance and increase apoptosis, e.g. by
combination of TRAIL with platinum compounds. Cisplatin
treatment mediated sensitivity to TRAIL-induced cell death in
human granulosa tumour cells (Woods, 2008). It has been
shown that treatment with cisplatin upregulates TRAIL
receptors DR4 and DR5 and sensitizes cells to
TRAIL-induced apoptosis in esophageal squamous cell
carcinoma (Kondo, 2006).

The aim of this study was to describe the effects of LA-12
on sensitivity to TRAIL-induced cell death by upregulation of
TRAIL receptors in human colorectal carcinoma cell line
HCT116 p53+*. Our data showed that pretreatment with
LA-12 increase expression of TRAIL receptors on
cytoplasmic membrane and subsequent incubation with
TRAIL may increase sensitivity to induced apoptosis.

This work was supported by grants No. 1QS500040507 IGA
ASCR and 301/07/1557 GACR.
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NSAIDs-induced expression of growth
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Anti-tumorigenic effects of vitamin D3 and nonsteroidal
anti-inflammatory drugs (NSAIDs) are well established in
several types of cancer disease. The potential use of NSAIDs
as anticancer drugs through their inhibition of proliferation

and induction of apoptosis has been documented.
Interestingly it was shown that interaction between effects of
NSAIDs and vitamin D3 might exist, but mechanisms driving
these processes are still unknown.

TGF-B proteins are autocrine mediators of several effects
of biologically active compounds such as vitamin D3. An
important cytokine from TGF-3 family is growth differentiation
factor 15 (GDF-15/MIC-1). GDF-15 belongs to stress-
associated genes and regulates inflammatory and apoptotic
pathways in injured tissues. Its high expression in prostate
cancer tissue and serum of the patients suggests a possible
role in tumor progression. Prostate cancer is a frequently
diagnosed malignancy and is the leading cause of cancer-
related deaths in Western world. Therefore, public health
implication of identifying an effective chemopreventive
strategy and treatment against this disease is very
considerable.

In our study, we analyzed effects of indomethacin (non-
specific inhibitor of cyclooxygenases) in combination with
dihydroxyvitamin D3 on cytokinetics and GDF-15 expression
in prostate cancer epithelial cells LNCaP. Our data show that
mutual treatment of indomethacin and vitamin D3 inhibits cell
proliferation. We observed a significant decrease in cell
numbers and induction of cell cycle amest. Simultaneously,
GDF-15 expression was increased on both mRNA and
protein level. Using western blotting, we detected both the
precursor and the active form of GDF—-15. Expression of the
active form was significantly increased in samples treated
with both indomethacin and vitamin D3 compared to
treatments with only one of these drugs. Using ELISA we
further confirmed the increased level of active form of GDF-15
in conditioned medium of LNCaP cells after the treament.

In summary our data suggest a possible role of GDF-15 in
antiproliferative action of dihydroxyvitamin D3 and NSAIDs.
Their ability to induce inhibition of proliferation demonstrates
great potential for chemoprevention in several types of
cancer.

This work was supported by grant No. 204/07/083 of the Czech
Science Foundation, grant No. 9600-4 of the Ministry of Health of the
Czech Republic and grants Nos. AV0Z50040507, AV0Z50040702 of
the Academy of Sciences of the Czech Republic.

Measurement of viability of adult
cardiomyocytes under specific
culture conditions
Skopalik J.!, Matejovi¢ P.2, Pasek M.2, Scheer P.3,
Klabusay M.', Stejskal S.4
TLaboratory of Flow Cytometry and Cellular Therapy,
Faculty of Medicine, Masaryk University, Brno, Czech Republic;
e-mail: j.skopalik@seznam.cz
2Department of Physiology, Faculty of Medicine, Masaryk University,
Brno, Czech Republic
SDepartment of Physiology, Faculty of Veterinary Medicine, University
of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic
“Department of Biomedical Imaging, Faculty of Science, Masaryk
University, Brno, Czech Republic

Isolated cardiac myocytes from adult rat have been used
for electrophysiological and pharmacological experiments for
more than twenty years. In order to study mechanism of
myocardial regeneration, this type of cells could be used for
in vitro “stem cell - myocyte cocultivation experiments®. The
cocultivation experiments have been done only with neonatal
myocyte yet (Beeres 2005 and others). If we want to start the
cocultivation experiments with adult rat myocyte, at first we
must analyze myocyte viability and functionality during short-
term cultivation in RPMI medium with addition of fetal bovine
serum (standard condition for stem cell cultivation).

Rat adult cardiac myocytes were isolated (method
published by Bébarova 2005), the cells were then cultured in

(637)

— O



CLC 12-09

11.12.2009 7:41 Str. 638

—¢—

CASOPIS LEKARU CESKYCH 2009; 148 (12)

RPMI medium with fetal bovine serum. Viability, relative
systolic shortening, amplitude of intracellular calcium
concentration oscillating and long-term changes of cell
geometry was measured over 3 days of the culture. The
calcein + propidium iodide kit (Invitrogen) was used to
viability measurement, the systolic shortening and geometry
changes were determined by fluorescence microscope
(Axiovert 40 CFL, Zeiss) with digital camera (Sony) and VLC
graphic software (Fig. 1). The calcium concentration
oscillations were visualized using Ca2+ sensitive fluorescent
dye fluo-4 (Invitrogen).

Fig. 1. Calcein-loaded viable cardiomyocyte. Measurement of
systolic shortening (A — diastolic length, B — systolic length)

Initial viability of the myocytes ranged from 20 to 50%. The
amount of viable cells decreased only very slowly over 3 days
of culture. Most of the viable cells preserved rod shape,
others became rounded. Relative systolic shortening was
about 10% at the beginning of cultivation and about 5% after
48 hours.

We can conclude that significant part of the cultivated
myocytes preserved their viability and good functional
properties, this type of myocytes is suitable for 24 and 48
hours in vitro “stem cell — myocyte cocultivation experiments®.
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Flow cytometric detection of a composite low
grade B-cell lymphoma with two immunophe-
notypically distinct cell populations
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Composite lymphomas are defined as two morphologically,
immunophenotypically and genetically distinct types of
lymphoma, either two non-Hodgkin’s lymphomas (NHL), or
a rare association of NHL and Hodgkin lymphoma (HL),
localized in the same anatomical site (excluding lymphoma
progression or transformation). The incidence of these
tumors is low.

We present an unusual case of a lymphoma arising in a 57-
year-old man with a progressing temporal subcutaneus
resistance. After the biopsy was done, the flow cytometric
immunophenotyping revealed two distinct CD19* B-cell
subpopulations. One of them was composed of small cells
(15% from lymphoid gate) with lambda light chain restriction
and coexpression of CD5, CD20 and CD23 and corresponded
to B-cell chronic lymphotic leukemia (B-CLL). The other
subpopulation was composed of middle-sized cells (40%
from lymphoid gate) with bright expression of lambda light
chains and immunophenotype: CD20* CD23*/- CD38* CD10"
CD5 and was consistent with marginal zone lymphoma
(MZL).

The cytometrical diagnosis was confirmed by histological
and immuno-histochemical examination. In addition, the
molecular detection of the rearanged immunoglobulin genes
(IgH, IgK and IgL) was performed and showed the biclonal
origin of those two phenotypically distinct B-cell
subpopulations.

Within the staging of the disease, flow cytometry showed
the minimal infiltration of bone marrow with B-CLL only, and
bone marrow trepanobiopsy revealed a mild nodular
infiltration.

In summary, based on the combination of diagnostic and
following clinical examinations, the represented case was
classified as a composite lymphoma: cutaneous marginal
zone lymphoma (MZL), clinical stage | A, and B-cell chronic
lymphotic leukemia (B-CLL), clinical stage IV A.

This work was supported by Research Project FNM MZO
00064203 n. 6704.
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Expression CD27 on plasma cells in monoclo-
nal gammopathies
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Flow cytometry is widely used tool for analysis of plasma
cells (PCs) in monoclonal gammopathies (MG), although is
not necessary for diagnosis of monoclonal gammopathy of
undetermined significance (MGUS) and/or multiple myeloma
(MM). However PCs phenotyping is useful for differential
diagnosis, prediction of outcome and minimal residual
disease (MRD) monitoring in MM as well. MM is
characterized by a clonal expansion of neoplastic PCs.
These PCs are mostly CD19°:CD56%, but in a small group of
patients clonal CD19* PCs occur. Light chain clonality
assessment is widely used to discriminate between clonal
and polyclonal PCs, although, especially in low infiltration
cases, results are not convincing. CD27 is expressed on
memory B-cells and also on normal polyclonal CD19* plasma
cells, so one can assume that this marker can be used for
confirmation of polyclonal CD19* PCs in MM as well.

The aim of this study was to analyze expression of CD27
on CD19*PCs in different groups of MG patients and to prove
that CD27 can be routinely used to confirm polyclonality of
CD19* PCs.

A total of 60 patients were analyzed and this group
consisted of 15 MGUS patient; 10 newly diagnosed MM
patient; 9 MM patient with possibility of relapse; 14 MM
patient after transplantation; and 10 control patient without
MGUS and/or MM. Bone marrow was incubated with
appropriate monoclonal antibodies (Immunotech, Beckman
Coulter), lysed and analyzed by flow cytometer FC500
(Beckman Coulter). PCs were identified as CD38*CD138*
cells and expression of CD19, CD56, and CD27 was
analyzed on these PCs. Flow cytometry analysis of clonality
assessment using kappa and lambda light chains was done
in almost all cases.

When analyzed MGUS patients, correlation between
medians of CD19+* PCs (37.1%) and CD19*CD27+ PCs
(40.9%) was found (0.95). Only 1 case with clonal CD19* PCs
was found in new MM; median of CD19* PCs (0.9%) and
CD19*CD27+ PCs (2.0%) was low, although corelation was
higher than in MGUS (0.97). There were found 3 cases of clonal
CD19* PCs in subgroup of MM patients with possible relapse,
median of CD19* PCs (54.0%) was higher than CD19+*CD27*
PCs (42.2%) and conelation was lower than in previous
subgroups (0.87). There was found only 1 case of clonal CD19*
PCs in MM patients after transplantation, thus comelation
between CD19* PCs (78.5%) and CD19*CD27+ PCs (80.8%)
was similar to MGUS and new MM subgroups (0.92). As was
expected, high conelation between CD19* PCs (63.8%) and
CD19*CD27+ PCs (64.7%) was found in patients without
MGUS/MM (0.94). Finally, the conelation between median of
CD19* PCs and CD19*CD27* PCs in group of 5 patients with
clonal CD19* PCs was significantly lower (0.36) than in group
55 patients with phenotypically polyclonal CD19* PCs (0.96).

We confirmed that CD19*CD27+ PC are phenotypically
normal polyclonal PCs and CD19*CD27- PCs are clonal PCs
in all cases. In our hands expression of CD27 on CD19* PCs
can discriminate between clonal and polyclonal CD19+ PCs
and thus can be potentially used instead of labor intensive
light chains assessment.

This work was supported by LC06027, GACR 301/09/P457 and
MSMO0021622434.
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Elevated regulatory T cells (Tregs)
in the blood of psoriatic patiens treated
with Goeckerman'’s therapy
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Regulatory T cells (Tregs) are a specialized subpopulation
of T cells that act to suppress immune responses, thereby
maintaining homeostasis and self-tolerance (Liu et al., 2006).
It has been shown that Tregs are able to inhibit T cell
proliferation and cytokine production and play a critical role in
preventing autoimmunity (Grant et al., 2009). Psoriasis,
a common disorder affecting 1-2% of individuals in Western
societies, bears many features of a T cell-mediated
autoimmune disease. Goeckerman’s therapy (GT) of
psoriasis is based on a daily application of pharmacy coal tar
on the affected skin with subsequent exposure to UV light
(Borska et al., 2007). The purpose of this study was to
compare the quantity of Tregs in the peripheral blood between
psoriatic patients and healthy volunteers and then to evaluate
the influence of GT on the frequency of Tregs in the peripheral
blood of patients with psoriasis.

26 patients with chronic plaque form of psoriasis (11 males,
15 females, average age 45.8 years, range 18-81 years) and
20 healthy volunteers (14 males, 6 females, average age 39.8
years, range 22—62 years) were enrolled in the study.
Psoriasis areas and the severity index were measured (PASI
score 17.5 + 8.8). The immunophenotypic analysis was
performed on erythrocyte lysed heparinized peripheral blood
on a flow cytometer FC500 Cytomics (Beckman Coulter) with
a 4-color antibody panel: CD3-FITC/CD127-PE/CD25-
PC5/CD4-PC7. Appropriate isotype-matched negative control
was used to assess the background fluorescence intensity.
The obtained data were analyzed using software CXP
Analysis. Tregs were characterized by the expression of
CD3*CD4* CD25M3"CD127'°9%- phenotype.

Statistical differences between the groups were evaluated
by the non-paired and paired t-test (MedCalc software) after
data normality evaluation. The results are given as the mean
+ standard deviation. P value less than 0.05 is recognized as
significant. Tregs were significantly higher (P = 0.0042) in the
patients with psoriasis after GT (4.3 = 1.6) than at the
beginning of the therapy (3.2 + 1.1). There was no significant
cormrelation of Treg admission in the peripheral blood of the
healthy controls and psoriatic patients.
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This study describes the changes in the frequency of Tregs
in peripheral blood of patients with psoriasis treated with GT.
This therapy is highly efficient in the treatment of psoriasis
and it achieves good clinical response followed by a long-
term remission in a majority of patients. The disease activity
was significantly diminished by GT (from 17.5 + 8.8 t0 8.0 +
6.6 after therapy, P < 0.0001). Both the coal tar and UV light
exhibit immunosuppressive activity. We found that CD4*
T lymphocyte subpopulation in peripheral blood, pheno-
typically CD25"ehCD127'9%- Treg cells, increases suppressor
activity in psoriasis.

This work was supported by Research project, MZO, No.
00179906.
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Vplyv Imunoglukanu® na imunitni odpoved
po intenzivhom fyzickom strese
u vrcholovych Sportovcov
Tibenska E.', Bobovéak M.2
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Je zname, Ze mierna Ci primerana fyzicka aktivita
pozitivne ovplyfuje imunitny systém. Nadmerna
a vyclerpavajuca fyzick4d zataz naopak navodzuje
imunosupresiu, prinajmensom v niektorych zlozkach
prirodzenej a ziskanej imunitnej odpovede. Fyzicky stres
u pravidelne trénujucich aktivhych Sportovcov mbéze
navodit dlhodoblu a chronicki depresiu imunitnej
odpovede. Boli pozorované zmeny v pocte i aktivite NK-
buniek po akutnom a aj dlhodobom fyzickom strese.

Podobné zmeny boli zaznamenané i v dalSich
subpopulaciach imunokompetentnych buniek a taktiez i vo
funkénej aktivite fagocytarneho kompartmentu.

V niekolkych Studiach bol popisany benefi¢ny efekt beta
glukdnov na metabolicku aktivitu fagocytov v suvislosti
s fyzickym stresom. V naSich predchadzajucich pracach,
v experimentoch in vitro, sme dokazali vyznamny
modulaény efekt $(1,3/1,6)-D-glukanu izolovaného z huby
Pleurotus ostreatus resp. Imunoglukanu® na funkéné
prejavy imunokompetentnych buniek.

Cielom pilotnej Studie bolo preukazat zmeny v zastupeni
buniek periférnej kwvi, v subpopulaciach imunokompetentnych
buniek, a zmeny v aktivite NK-buniek po akutnej
vyCerpavajucej fyzickej zatazi a po hodine relaxacie
u aktivnych vrcholovych Sportovcov s cielom dokazat
predpokladany protektivny a imunomodulaény efekt
Imunoglukanu.

Pilotnej Studie sa zucastnilo 20 vrcholovych pravidelne
trénujucich $portovcov zimnych disciplin. Studia mala dve
fazy: v prvej faze bola aplikovana zataz vo forme
stupriovitého bicyklového testu az do vyc€erpania. Boli

vykonané vySetrenia nasledovnych parametrov: krvny obraz,
subpopulacie lymfocytov- v relativnom i absolutnom pocte,
s dbérazom na NK bunky, subpopulacie NK buniek
CD16+/CD8+/CD56+ a NK aktivita. Parametre boli
vySetrované pred zatazou, 5 minut po zatazi a po hodinove;
relaxacii. Sportovci boli rozdeleni na dve terapeutické
skupiny. Jedna skupina uzivala 100 mg Imunoglukanu
denne, druha skupina placebo po¢as doby dvoch mesiacov
pri suCasne prebiehajucej letnej tréningovej priprave.
V druhej faze Studie bol aplikovany rovnaky zatazovy test
a schéma vySetreni ako v prvej faze.

Diferencialny pocet leukocytov a subpopulacie lymfocytov
boli vySetrené bezprostredne po odbere na prietokovom
cytometri FC500 (Beckmann-Coulter) po ofarbeni
monoklonovymi  protilatkami  (Immunotech, Coulter)
v Stvorfarebnom fluorescenénom prokole s nasledovnym
zlozenim: CD4+CD19-FITC/CD8+CD16+CD56-PE /CD3-
PC5/ CD45-PC7. Farbenie: koktail saturaénych koncentracii
protilatok v PBS s NaN; bol zmieSany s plnou krvou
a inkubovany v tme 15 minut pri RT, erytrocyty boli lyzované
15 minut lyzou roztokom Versalyse (Immunotech) a vzorka
bezprostredne analyzovana na prietokovom cytometri.
Absolutne pocty jednotlivych populécii buniek boli ziskané po
prepocte na pocet leukocytov z vySetreného krvného obrazu.

Testy na NK aktivitu boli vykonané do 4 hodin po odbere.
Izolacia mononuklearnej frakcie leukocytov zo vzorky bola
vykonana mixér flotatnou technikou s pouzitim Optiprepu
(Axis—Shield) podfa odporu¢aneho protokolu. NK test bol
urobeny s pouzitim firemného flow cytometrického testu:
NKTEST — ORPEGEN-Pharma, podla firemného navodu.
Vysledok NK aktivity bol stanoveny v lytickych jednotkach LU,
teda pocte efektorov potrebnych na 20% lyzu 10 000
terovych buniek a vyjadreny ako pocet LU v obsiahnutych
v 107 buniek (LU20/107 efektorov). Hodnota bola vypocitana
extrapolaciou z krivky zostrojenej zo vSetkych Styroch
vySetrenych riedeni vzorky pacienta.

V oboch fazach S$tudie bola preukazana vysoko
signifikatna zmena (p < 0,00001) v relativnom a narast
v absolutnom pocte imunokompetentnych buniek pod
vplyvom zataze a to najma u NK-buniek. Signifikatny narast
(p < 0,0001) bol pozorovany aj v hodnotach NK aktivity. Po
peridéde relaxacie doslo k vyznamnému poklesu relativnheho
i absolutneho poc¢tu NK-buniek, a tiez NK aktivity pod bazalnu
uroven. Na pozorované zmeny v porovnani prvej a druhej
fazy Studie nemala terapia glukdnom Ziadny vplyv okrem
protektivneho efektu na NK aktivitu. V prvej faze Studie, NK
aktivita poklesla po hodinovej relaxacii u oboch
terapeutickych skupin pod bazalnu uroven. V druhej faze po
terapii glukdnom sme uz signifikatny pokles aktivity u tejto
skupiny nezaznamenali, zatial ¢o u skupiny uzivajucej
placebo tento efekt pretrvaval.

NaSe vysledky preukazali, Zze pocas intenzivneho
opakovaného cvi¢enia dochadza k mobilizacii a redistribucii
buniek imunitného systému v suvislosti so stresom, ktoré
moézu viest k neziaducemu efektu depresie imunitnej
odpovede. Z pozorovanych udajov usudzujeme, Ze niektoré
neziaduce efekty najma v oblasti funkcie buniek je mozné
modulovat. Prave v tejto oblasti sa ako sflubnym ukazuje
pozitivny protektivny vplyv partikularneho fungalneho
B(1,3/1,6)-D-glukanu resp. Imunoglukanu®, na aktivitu NK
buniek. Hoci tadto mala pilotna Studia je limitovana nizkym
poctom probandov, jej vysledky naznacuju, ze zlozitej téme
stresovej modulacie imunitnej odpovede je aj v budicnosti
ziaduce venovat pozornost v rozsiahlejSej a komplexnejsej
Studii zameranej predovsetkym na funkéné prejavy buniek.

Note of the editor: The authors did not submit an English
version of the abstract.
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EXCELLYSE | - human peripheral blood lysing
solution for Becton Dickinson flow cytometers
Benko M.", Kalina T.2, Havranova M.3,
Spryngar M.", Skrob F.1
TEXBIO Praha, a.s, Prague, Czech Republic; e-mail: benko@exbio.cz
2CLIP Childhood Leukaemia Investigation Prague,

Faculty Hospital Motol, Czech Republic
SIMMUNIA, Prague, Czech Republic

Flow cytometry analysis is among the most precise
methods used for peripheral blood cell defining and counting
so far. Thus, it is of great importance preparing a sample,
where any interfering and ineligible cells are removed. So far,
Ficoll-Hypaque density gradient method was used to
separate leukocytes from whole blood. This method is rather
time consuming and may lead to certain leukocyte subset
loss. Direct blood sample staining followed by red blood cell
lysis therefore takes place instead of density gradient, as
a fast and accurate method for whole blood flow cytometry
analysis. Antibody stained peripheral blood cells were surface
fixed due to the presence of formaldehyde under gentle
conditions in buffered solution. Subsequent addition of
deionized water created osmotic shock leading to erythrocyte
lysis, while preserving leukocytes. Both lyse/wash and
lyse/no wash lysing protocols were tested.
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Fig. 1. Example of FSC vs. SSC dot-plot of peripheral blood
leukocytes from lysed/washed whole blood using EXCELLYSE
| lysing solution, analyzed on BD Biosciences FACSCanto™
cytometer (registered trademark of Becton Dickinson and Company)

Results show that using EXCELLYSE | lysing solution leads
to a significant erythrocyte lysis, fixation of leukocytes and
antigen preserving. Leukocyte populations are homogenous,
well distinguished with very low debris left (as shown in Fig. 1)
and without considerable size change. EXCELLYSE | lysing
solution shows no significant fluorescence signal quenching of
small organic molecules such as FITC, nor large proteins like
R-phycoerythrin. Time-dependent, long-term study focused on
the stability of the reagent revealed no change in function and
quality throughout the whole experiment. No change in
reagent’s pH value occurred during the study, a feature related
to formaldehyde stability, otherwise formic acid would form as
a result of formaldehyde oxidation.

These results demonstrate that EXCELLYSE | is a useful
tool for flow cytometry sample preparation when used with BD
cytometers.

This work was supported by Exbio Praha, a.s, Prague, Czech
Republic.
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The level of CD20 and CD52 antigen
expression in minimal residual disease
population in patients with chronic
lymphocytic leukemia in complete remission
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Laboratory of Flow Cytometry and Cellular Therapy,
Faculty of Medicine, Masaryk University, Brno, Czech Republic;
e-mail: 22524@mail.muni.cz

Despite significant progress in treatment, chronic
lymphocytic leukaemia (CLL) remains incurable disease.
Aim of the therapy in most patients is to achieve
a complete remission (CR) of disease, which is associated
with extension of time to progression and with improved
quality of life. Methods of flow cytometry and polymerase
chain reaction (PCR) enable to detect minimal residual
disease (MRD) in patients with CLL, who achieved CR. CR
with negative MRD is associated with favorable extension
of the remission period (Bosch, 2008). In some
approaches to achieve MRD-negative CR in patients with
CLL, monoclonal antibody alemtuzumab (anti-CD52
antibody) is used for consolidation after chemotherapy
(O’Brien, 2003) or alemtuzumab therapy is extended until
the eradication of MRD is reached (Moreton, 2005). We
present a group of patients with CLL, who achieved MRD-
positive CR after standard therapy and in whom the level
of CD52 antigen expression on residual population of
CD5*19* cells was determined with the quantitative flow
cytometry approach.

Samples of peripheral blood of patients with CLL, who
achieved CR after previous treatment according to the NCI-
WG criteria (,National Cancer Institute - Sponsored Working
Group®), were analyzed by flow cytometry. The level of
expression of CD20 and CD52 antigens were measured on
tumor population of CD5%19* cells using the standardized
fluorescent microbeads. The level of expression was
calculated in molecules of equivalent soluble fluorochrome
units (MESF) for each sample.

In the cohort of patients who achieved MRD-positive CR,
the median value of MRD was (5%) of leukocytes. The
median value of CD20 expression was (25 000) MESF units
and the median CD52 expression was (1 025 000) MESF
units. In a comparison group of patients, in whom these
values were determined before the therapy, the respective
values were as follows: (25 000) MESF for CD20 antigen and
(245 000) MESF for CD52 antigen. Thus, the results
surprisingly show significantly higher levels of expression of
CD52 antigen on MRD population in patients with CLL in CR.
The cause of this phenomenon is unknown.

Our results may support the concept of MRD therapy with
alemtuzumab for the eradication of MRD. High expression of
CD52 antigen on the residual population of tumor cells will
have advantage in targeted killing of these cells with
monoclonal antibody treatment. Further research will be
necessary to clarify this issue.
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High-dose immunoablation with autologous hematopoietic
stem cells transplantation (ASCT) presents a treatment with
well-known potential of inducing obvious and long-lasting
effect on a wide range of autoimmune disorders including
multiple sclerosis (MS). Exact mechanisms of ASCT remain
largely unknown. First year after ASCT profound
lymphopenia can be observed, reconstitution of the particular
lymphocyte subsets is however different. Namely delayed
CD4* T-lymphocytes recovery has been consistently reported
within several studies. The aim of the study was to report the
results from long-time follow-up of CD4* T-lymphocytes
subsets after ASCT in MS patients.

Eight patients (F/M = 5/3, age 30 = 8 years, MS
duration 7 = 2 years, EDSS 6.5) with secondary
progressive MS underwent ASCT after detailed
discussion and informed consent signing. Stem cells
were mobilized by high-dose cyclophosphamide and
granulocyte colony-stimulating factor, ex vivo purging of
the graft was performed, BEAM regime (BCNU, etoposid,
cytarabin, melphalan) was used for immunoablation
followed by antithymocyte globulin administration
intravenously. Peripheral blood was taken and
immunophenotyping was performed before ASCT and
consecutively 5-11 years after ASCT using flow
cytometer FACSCalibur and monoclonal antibodies BD
Bioscience (CD4, CD8). MS treatment after ASCT
included interferon beta 1b (n = 1), intravenous
immunoglobulins (n = 5), azathioprine (n = 2),
mycophenolate mofetile (n = 1), cyclosporine A (n = 1),
low-dose corticosteroids up to equivalent of 10 mg of
prednisolone daily (n = 8). CD4:CD8 ratio exceeded 1
(1.11-1.87) in all patients before ASCT. The treatment

led to expected decrease of CD4+ lymphocytes, within 24
months after ASCT CD4:CD8 ratio varied between 0.46
and 1.3. Even 5-11 years after ASCT CD4:CD8 ratio
remained lower compared to values before ASCT in every
individual patient. Despite a small group of the patients
we consistently observed prolonged (5-11 years)
recovery of CD4* T-lymphocytes after ASCT in every
individual patient. This cannot be referred only to the
immunosuppressive or immunomodulatroy treatment
after ASCT. Our results document long-lasting ASCT
ability to influence the immune system regulation.

The study was supported from the Czech Ministry of Education
(research program MSM 0021620807) and from the Czech Ministry
of Health (grant IGA MZ CR NR/9375-3/2007).
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The regulation of natural killer (NK) cells in the peripheral
blood and endometrial layers has been associated with
reproductive immunopathology such as recurrent
spontaneous abortions (RSA) and infertility of implantation
failures (Rai et al., 2005). In addition, immunophenotypic
characteristics of NK cells in these women support the
changes for their increased activity status. It has been
reported that intracellular Th1 cytokine expressions are
increased over Th2 cytokine expressions in the peripheral
blood of these women (Kwak-Kim and Gilman-Sachs,
2008).

The aim of this study was to investigate the functional
status and immunophenotypic characteristics of NK in
women who suffer from RSA or infertility of unknown etiology.
We tried to set up a fast and simple method of evaluating the
activity of NK cells by the detection of the early activation
marker CD69 after JAR human trofoblast cell line and sperm
cells antigens co-culture, respectively, with the peripheral
blood of the women.

Peripheral heparinized blood samples of the infertile
women were incubated in 96-well plate tissue culture at
37 °C in 5% CO, humidified incubator together with tissue
culture cell medium for 40 hours. The trophoblast cell line
JAR or sperm cell antigens from relevant sexual partner,
respectively, were added to the blood samples in optimal
concentration. The negative (tissue culture cell medium
alone) and positive (pokeweed mitogen) control were
enrolled in each experiment. After the incubation, activated
NK cells were identified by the detection of CD3, CD56*,
and CD69* markers. Appropriate isotype-matched negative
control was used to assess background fluorescence
intensity. Measurement and analysis of the samples were
accomplished using the FC500 Cytomics flow cytometer
and obtained data acquisition were analyzed using
software CXP Analysis (both Beckman Coulter).

In conclusion, peripheral blood NK cells of some women
with RSA and infertility of unknown aetiology have higher
proportions of activated NK cells in vivo. Unbalanced CD69
expression may explain the underlying patology (Ntrivalas et
al., 2001). We have possibility to compare the reactivity in
both co-culture assays with results of the inhibition migration
test performed at our department; nevertheless, some women
have reactivity in only one of these two tests. However, the
first findings indicate that co-culture experiments seems to be
another effective assays to investigate cell mediated reactivity
in women with reproductive failure.
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Expression of RAN, ZHX-2 and CHC1L gene
in multiple myeloma

Legartova S, Harni¢arova A, Bartova E, Galiova G.

Institute of Biophysics, Academy of Sciences of the Czech Republic,

v.v.i, Brno, Czech Republic; e-mail: sonicka.sonickal@centrum.cz

Gene expression studies by the use of Real Time PCR are
considered as a powerful tool for analysis of genes involved
in pathophysiology of human diseases. Recent studies of
RAN (6p21), ZHX-2 (89g24.3), CHC1L (13914.3) loci show an
importance of these gene expression for multiple myeloma
(MM) prognosis and progression (Armellini et al., 2008).
ZHX-2 gene was observed as a weakly expressed in a high-
risk disease, while increased ZHX-2 expression was
associated with better responses and longer survival after
high-dose chemotherapy. On the other hand, CHC1L gene
was less expressed in hyperdiploid cells and RAN locus was
highly transcriptionally active in symptomatic MM and
myeloma cell lines (Armellini et al., 2007). ZHX-2 and CHC1L
loci are mapped close to the c-myc and Rb1 genes, which
both play an important role in tumor cell proliferation (Avet-
Loiseau et al, 2001; Shaughnessy et al., 2000); therefore,
these genomic regions represent important prognostic
markers for many tumors.

In our laboratory we tried to established Real Time PCR
methodology for RAN, ZHX-2 and CHC1L genes, which
could be applied in clinics. We tried to find a relevant internal
control for RT-PCR reaction; therefore, the expression of
selected genes was studied in peripheral blood cells of
healthy individuals and in myeloma cell lines. Our preliminary
results showed, that expression of candidate genes should be
analyzed in the cells of newly diagnosed patients and
expression levels should be compared only in the cell
populations with identical infiltration of malignant clone to
bone marrow. Additionally, RNA purity and proper RNA
parameters obtained by Agilent Bioanalyzer should be set up
for routine RT-PCR diagnostics of tumor-related gene
expression. Our experiments showed methodological
approaches and troubleshooting on how gene expression
can be analyzed by clinical laboratories.

This work was supported by Ministry of Education, Youth and
Sports of the Czech Republic, Grant No. LC06027, ME919 and follo-
wing projects: AVOZ50040507, AVOZ50040702.
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Cell cycle analysis by flow cytometry as power
tool for identification of potential drugs with
anticancer activity
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Flow cytometry became the helpful tool for the investigation
of cellular parameters, such as their volume and morphological
complexity, DNA or RNA content, cell surface or intracellular
antigens, enzymatic activity and many others. We used flow
cytometry to identify potential drugs with anticancer activity. We
tested mechanism of anticancer actions of different quinolinone
and triterpene derivates on the population of leukemic CEM
cells. To estimate the differences in the cell cycle we used four
methods — basic analysis of cell cycle and apoptosis by PI
staining, monitoring of RNA/DNA synthesis by BrU/BrdU
incorporation and analysis of mitotic marker pH35er10,

Monitoring of RNA synthesis is based on incorporation of
BrU (5'- bromouridine) into RNA. Following the formaldehyde
fixation is BrU detected by the anti-BrdU (anti-5’-bromo-2-
-deoxyuridin) antibody. Thus we can measure the cellular
synthesis of RNA. Similarly, BrdU (5’-bromo-2-deoxyuridine)
as an analog of thymidine is incorporated into DNA and
visualized by the anti-BrdU antibody. After adding fluorescent
PI which intercalate into DNA we can enumerate the fractions
of cells in GO/G1, S and G2/M phases of the cell cycle and
distinguish diploid and tetraploid cells. Histone H3 is
phosphorylated only during the mitosis; therefore the method
based on phosphorylation of histone H3 on Ser 10 enables us
to discriminate mitotic cells. Increased capacity of our tests is
also achieved by use of HTS module and batch analysis in
connection with FACSCalibur.

We found that some of the tested quinolinones and
triterpenes induced significant changes in the cell cycle, RNA
and DNA synthesis of CEM cell population. Some derivatives
were able to block the cells in the S phase or during the mitosis.
One promising compound was inducing the polyploidy of the
cell population suggesting some regulatory mechanisms in the
Aurora or Polo — kinase pathways. These interesting
compounds are further studied and we will try to find detailed
information about their mechanisms of anticancer activities.

Study is supported by grants GACR 301/09/P433, LC07017,
MSM6198959216 and EHP/Norway CZ0099.
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Incorporation of gene for green fluorescent
protein into cancer cells as the first step in
study of experimental tumor complexity
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Understanding of living as a remarkable phenomenon is
a great stimulus for progress in the field of scientific research.
Proteins represent the essence of life. They participate in
every manifestation in nature and form part of each cell. The
study of protein in real state and the endeavor to define
structural components of cells were limited on fixative
samples as in living tissue antibody binding on protein results
in changes of function and behavior of this protein. A great
progress in the study of dynamic protein processes was the
discovery of gene for green fluorescent protein (GFP) for
which in October 2008 the Nobel Prize in chemistry was
awarded. Primal position as ’a green crayon’ thus is replaced
by prominence position in revolution of cell processes
imaging techniques.

The process of tumor formation in a living organism is
composed of several steps and can be seen as a type of
Darwinian evolution on a microscopic level. During the tumor
process some aspects cannot be aranged by duration and
sequence. That is why the process can be attributed as one
with signs of complexity as a characteristic that is happening
in time, but it is always a non-linear process.

In our laboratory, for study of complexity of interaction
between tumor and organism, induction of tumor process by
application of tumor cells BP6 is extensively used (Mravec et
al., 2009). However experiments that used application of
tumor cell into animals are often limited by detection of tumor
process in incipience. Recently in the field of cancer biology
a tumor cellular marker — the gene encoding GFP is being
used. We tested the ability of BP6 cells transfected with GFP
to induce tumor process in Wistar rats (58 total: 25 male and
33 female). Our data suggest interference between BP6 cells
and GFP. It was anticipated that incorporation of GFP gene
might change physiological properties of cytoskeleton,
worsen adhesive characteristics of tumor cells and BP6 cells
incorporated with GFP gene have had smaller ability to
induce both experimental intraperitoneal and subcutaneous
tumors. Study comparing the capability of tumor induction in
experimental model of colon adenocarcinoma cells
transfected with GFP in immunocompetent and T- and B-cell-
deficient SCID mice shows that immune reaction was
responsible for early elimination of these tumor cells
(Steinbauer et al., 2003). Tumor cells being contacted also by
host dendrite cells, macrophages engulfing tumor cells and
it's evident that induction of tumor growth with GFP cells is
result of multilevel interactions within organism.

It is more of suspicion than an argument on the enormous
significance of described information and partly of the study
observations. Because of great importance of protein
molecules we can’t repudiate the significance of GFP at the
grade of higher regulatory systems than suspension of cell
cultures. In view of prospective progress of scientific research
we suppose prevalent use of GFP in marking of tumor in

Fig. 1. Fluorescence imaging of intraperitoneal BP6 GFP
fibrosarcoma

organism for host immune system. GFP could enable
(supposedly) to monitor proliferation of cells not only within
experimental work, but also in human medicine Aftertime
GFP could serve as “target” for guide of tumorigenesis
inhibiting substances.

This study was supported by the Slovak Research and Develop-
ment Agency under contract No. APVV-0045-06, VEGA grants
(1/3422/06, 1/4251/07, 1/4312/07) and by UK grant 450/2009.
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Fine needle aspiration biopsy as a new
method for the monitoring tumor environment
after the treatment with polymeric drugs
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Conventional chemotherapy exposes both normal and
malignant cells to identical doses of cytotoxic agents and
relies upon the enhanced sensitivity of rapidly dividing cancer
cells to achieve preferential killing. Water soluble polymers
based on N-(2-hydroxypropyl)-methacrylamide (HPMA)
bearing anticancer drug doxorubicin bound through amide
(DOX-HPMAAM)  or hydrazone (DOX-HPMAHYP) —were
developed to eliminate unwanted side effects of conventional
chemotherapy. However, the mechanism of activity of the
polymeric conjugates and their effect on immune system is
far from being understood. Fine needle aspiration biopsy
(FNAB) from the malignant suspicious organs in the human
body like lymph node or salivary and thyroid gland — is
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commonly used clinical method, how to acquire the samples
from the body with minimal influence to tissues. We have
applied this method to study the effect of polymeric drug
delivery systems on the immune system.

C57BL/6 mice bearing EL4 T-lymphoma stably expressing
Enhanced Green Fluorescent Protein (EL4-EGFP*) were
treated with DOX-HPMAAM  DOX-HPMAMYD or free
doxorubicin. FNAB method was applied to isolate samples
from both treated and untreated EL4-EGFP* tumors in
different time intervals. All samples were stained with specific
fluorescently labeled antibodies (anti - CD3, CD4, CDS8,
CD19, CD25, CD45, CD69 and NK1.1), analyzed by flow
cytometry (LSRII, BD) and verified with the samples obtained
from the tumor during the autopsy. The same procedure was
applied to the samples of different lymph nodes to observe
the infiltration of tumor cells.

This method allows us to compare changes in
representation and activation of the tumor infiltrating
lymphocytes before and during the treatment procedure with
parent drug and its polymeric counterpart. It seems, that
percentage of CD4 and CD8 lymphocytes has increased
rapidly after the treatment by DOX-HPMAAM and DOX-
-HPMAMYD conjugates between third and fifth day after the
drug has been applied, but has remained at same level in
case of free doxorubicin. The percentage of EGFP positive
tumor cells in particular lymph nodes has decreased with the
distance of the nodes from the tumor.

This research was supported partly by MEYS 1M0505 and by
Grant Agency of Academy of the Sciences of the Czech Republic
grant # IAA400200702.
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Fluorescence-activated cell sorting for the
transplantation of human embryonic stem cell-
derived neural precursors after MCAO in rats
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Human embryonic stem cell-derived neural precursors
(hESC-NPs) can be used in therapies to restore function
following neurological deficit. Neural precursors derived in
vitro, however, show broad heterogeneity depending on the
cell lineage, the differentiation protocol and the
developmental stage. Such heterogeneity can often lead to
tumor formation after transplantation in experimental models
of stroke. Here, we describe the cell surface markers
characterizing our CCTL14 hESC line in subsequent sub-
cultures using fluorescence-activated cell sorting (FACS) in
combination with an evaluation of graft survival and tumor
formation.

Human embryonic stem cells and hESC-derived neural
precursors can be characterized by a broad spectrum of
surface and intracellular markers. Undifferentiated embryonic
stem cells express immature markers such as SSEA4,
SSEA3, TRA-1-60, TRA-1-81, nanog, oct3/4 and sox2, which
disappear after the induction of differentiation. At the same
time, markers of neural stem and progenitor cells start to
appear: CD133, SSEA1 (CD15), A2B5, CD29 and CD271
(p75). Further differentiation leads to the expression of CD24
and neural cell adhesion molecule NCAM (CD56) (Pruzsak et
al., 2007).

In our experiments, neural differentiation consisted of two
main stages. The initial neural differentiation was induced by
noggin; the cells were then cultivated and expanded in
serum-free induction media for 14 days. These pre-inducted
cells were then marked as passage 1 of Neural Progenitors
(NPs) and were either kept in culture for another 13 passages
or used for terminal differentiation. In our transplantation
experiments, the cells did not undergo terminal differentiation
because mature neurons do not survive the transplantation
procedure and therefore are not suitable for cell therapy. NPs
were expanded, and in each subsequent passage the
expression of a number of surface and intracellular markers
(SSEA4, TRA-1-60, nanog, CD133, SSEA1, CD271, CD24,
CD29, NCAM, NF70, nestin, beta-Ill-tubulin) was evaluated,
in addition to the expression of some somatic markers such
as HLA-ABC. Simultaneously, NPs from passages 1, 5, 8 and
10 were transplanted into a rat model of transient focal
ischemia. Middle cerebral artery occlusion was performed,
and one week later, 100 x 105ul cells were injected in
2.5-3 ul into the striatum. Histological analysis was
performed at the end of the experiment (1 month after cell
grafting).

Our study revealed that at the early stages of differentiation
(P1-P2), the cells were positive for NCAM/CD133, beta-lllI-
tubulin, NF70 and nestin with the strong coexpression of
SSEA4, TRA-1-60 and nanog, as well as the expression of
CD24. During the next several passages (P3-P5), the
expression of SSEA4, TRA-1-60 and CD24 was
downregulated, while the expression of the neural markers
NCAM, B-lll-tubulin, NF70 and nestin remained the same.
SSEA1 appeared only during passages P2-P6. The
expression of CD271 remained high up to P9-P10, and then
was downregulated, whereas the expression of HLA-ABC
was low up to P8, then gradually increased in later passages
(P9-P13). Histological evaluation revealed that the
transplantation of nanog- and SSEA4-positive NPs (P1) led
to tumor formation in 100% of the recipient rats. A 50%
decrease in tumor formation was observed after the
transplantation of P5 NPs, compared to P1 NPs. The
difference between these populations of cells consists in the
complete down-regulation of the expression of the main
pluripotent markers (nanog, SSEA-4, TRA-1-60). The
transplantation of P8 NPs yielded the best results among all
the experimental groups: no tumors were found during 3
months observation after transplantation, and in most grafts
(5 of 7 recipients) the cells migrated towards the lesion.
Immunohistochemical analysis revealed the co-staining of
transplanted cells for HuNu/nestin and HuNu/NCAM,
confirming that P8 NPs maintained a neural profile. The
differences in the in vitro characteristics of the P8 NP
population from the P5 NPs consist of a 4-fold decrease in
CD24 and SSEA-1 expression and a 2-fold increase in
CD133 expression. The transplantation of P10 NPs was
completely safe in terms of tumor formation, but the survival
of the grafted cells was much lower (only 5 of 8 grafts
survived). P10 NPs did not proliferate, and very weak
migration was found in all grafts. Their surface marker
expression profile did not reveal significant differences from
that of P8 NPs, only the expression of CD271 was lower by
50% and the expression of HLA-I reached a high level
(88.5%).
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Our results show that the population of hESC-derived NPs
that is appropriate and safe for in vivo use has
a CD133"/CD24'°/CD15/° expression profile. However, since
the role of these proteins in neurogenesis, the development
of the human nervous system and tumor formation is still
unclear, further research into neural marker expression
profiles should yield new insights relevant to future strategies
for cell-mediated therapies.

Support was provided by grants AV0Z50390703, 1MO0538,
309/08/H079, LC554 and the EC FP6 project STEMS (LSHB-CT-
2006-037328).
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CSFE-based proliferative assay in rabbits -
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The ability of lymphocytes to respond to plant mitogens by
their proliferation provides a simple, semiquantitative in vitro
correlate of cell-mediated immunity. Various lymphocyte
subsets respond differently to lectin stimulation. Generally,
concanavalin A (conA), which is most often used as a plant
mitogen, preferentially stimulates T cells. Nevertheless, there
exist species specific differences in lymphocyte subsets
stimulated by various lectins. In humans after conA mitogenic
stimulation, mainly CD4* and less CD8* lymphocyte subsets
proliferate (Azzolina et al., 1990). The predominant subsets
of porcine lymphocytes responding to the above mentioned
plant lectin stimulation are CD4+*CD8*, CD8* and yd TCR*
(Dorn et al.,, 2002). In contrast to that, conA causes
proliferation of CD4*, CD8*, yd TCR* and noticeable
proliferation of B-cells in cattle (Quade and Roth, 1999).
While subset responsiveness to specific mitogens has been
described for human, pig and cattle lymphocytes, there is little
or no published information describing the subsets of
lymphocytes that respond to conA or other mitogens in
rabbits, which represent animal species often used as an
experimental model in human and veterinary research. It is
known from earlier studies in rabbits that conA only
stimulates proliferation of T lymphocytes (Fanger et al.,
1974). Watkins et al. (1984) noted that rabbit CD4*
lymphocyte subpopulations are highly responsive to conA
mitogen, but there is no information about other lymphocyte
subsets.

The aim of this study was to characterize lymphocyte
subpopulations that are stimulated by various plant mitogens
in rabbits. Using flow cytometry and multicolor
immunophenotyping of carboxyfluorescein (CSFE) stained
cells we found that, similar to humans, mainly T-cells are
stimulated by conA and phytohaemagglutinin in rabbits while
pokeweed mitogen represents a predominant B-cell
stimulator.

This work was supported by Czech Science Foundation (GA CR
524/08/P568).
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Spontaneous acute leukaemia
in a pet rat (Ratus norvegicus)
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Knotek Z.2, Faldyna M."
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e-mail: jeklova@vri.cz
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Czech Republic

A fourteen month old male pet rat (Ratus norvegicus) was
presented to the Avian and Exotic Animal Clinic of the
University of Veterinary and Pharmaceutical Sciences Brno
due to apathy, dyspnoea and subcutaneous mass on the
neck and armpit. The owner stated the duration of these
signs for two days. Clinical examination revealed weakness,
hunched posture, low skin elasticity, enlargement of
peripheral lymph nodes and splenomegaly. The rat
demonstrated a mild discomfort on abdominal palpation.

Abnormal haematology and plasma biochemistry results
included marked leukocytosis with high amount of blasts,
relative neutropenia and lymphopenia, elevated levels of
AST, ALP and phosphorus. The patient was euthanised due
to infaust prognosis.

At necropsy, multiple round lesions 2 mm in diameter within
lung parenchyma were observed. Generalised
lymphadenopathy and diffuse splenomegaly was confirmed.
Samples of peripheral blood, suprascapular lymph node and
bone marow were obtained for immunophenotyping. Using
flow cytometry, neoplastic cells showed high forward scatter and
in all examined organs, the cells were of uniform phenotype
CD8*, CD1720*, CD161+, CD3", CD4, IgM-, CD790c:. Definitive
diagnosis was spontaneous acute leukaemia.

This study was supported by Ministry of Agriculture of the Czech
Republic (MZe 0002716102).

Leukemic infiltration of central nervous system
in dogs with acute Igmphoblastic leukemia
Borska P.', Faldyna M.2, Leva L.2, Schanilec P.1,

Blatny J.3, Stourac P.*
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Central nervous system (CNS) involvement is identified in
almost 5% of children and 10% of adult patients with acute
lymphoblastic leukemia (ALL) (Bleyer 1985; Cortes et al.,
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1995). Leukemic infiltration of CNS has diagnostic,
therapeutic and prognostic significance and generally is
associated with a poor prognosis (Schinstine et al, 2006).
Correct appreciation can be complicated by peripheral blood
contamination or nonspecific pleocytosis due to intrathecal
administration of cytotoxic agents or infection.
Immunophenotypization may be helpful for the detection of
malignant clones in cerebrospinal fluid (CSF) and can
enhance the accuracy of cytologic examination alone (French
et al.,, 2000; Babusikova and Zeleznikova, 2004). To our
knowledge, there is no report concerning flow cytometric
analysis of CSF in dogs with lymphoproliferative disorders.

Cerebrospinal fluid specimens were collected by cisternal
puncture from 4 dogs with ALL. All samples were submitted
to cytologic examination. Flow cytometry analysis was
performed and the phenotypic profiles of malignant cells at
different sites (CSF, peripheral blood, bone marrow) of the
same patient were compared. The cells were counted in
a Fuchs-Rosenthal chamber. Differential cell count was
evaluated from slides prepared by cytocentrifuge Cytospin-2
(Shandon Ltd, Astmoor, UK) followed by staining with May-
Grinwald, Giemsa-Romanowski. A panel of monoclonal
antibodies was used to characterize malignant cells. Data
were acquired on a standard FACSCalibur™ flow cytometer
(Becton Dickinson, Mountain View, CA) operated by the
CELLQuest™ software. In each sample, 40 000 cells were
measured and the data were saved in the list mode.
Propidium iodide was used to stain DNA in dead and
damaged cells and to exclude such events from analysis.
The WIinMDI™ software was used for data processing.
Gating was based on forward angle and right angle scatter
signals.

Cytologic examination indicated presence of suspected
pathological clone in all 4 dogs with ALL included in our
study. The immunophenotype of malignant cells in CSF was
established in 2 dogs with B-ALL (CD79a*CD217), while
cellularity was > 5 leu/ul. No changes of phenotypic profiles
of specimens from different sites were found.

This study was partly supported by Ministry of Agriculture of the
Czech Republic (M.F, L.L.) 0002716202 and FRVS (PB.)
764/G3/2007.
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Phenotypical characterisation of lung,
peripheral blood and bone marrow mononucle-
ar phagocyte subpopulations and dynamics of
their changes during inflammation induced by

Actinobacillus pleuropneumoniae

Zelnickova-Ondrackova P."2, Kucerova Z.',

Nechvatalova K.', Leva L.', Faldyna M.!2
"Veterinary Research Institute, Brno, Czech Republic;
e-mail: zelnickova@vri.cz
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The aim of this work was to describe the porcine
mononuclear phagocyte (MP) subpopulations, which are
involved in infiltration of inflamed tissue under in vivo
conditions in pigs.

The in vivo infection with Actinobacillus pleuropneumoniae
(APP) was used for induction of inflammatory response in the
lung tissue. Cell surface markers CD14, CD163, MHCII and
SWC9 were used for the identification of MP by flow
cytometry. Together with analysis of MP, which appeared in
the inflamed lungs, the changes in MP subpopulations in
peripheral blood (PB) and bone marrow (BM) compartments
were assessed in order to elicit the possible origin and
maturation stages of the infiltrating MP.

The population of MP, which migrated to the inflamed
lungs, had CD14+ CD163+* SWC9*- MHCII*- phenotype. The
population of PB MP, which was elevated in the PB after APP
infection, was CD14* CD163* SWC9 MHCII- suggesting that
PB CD14* CD163* MP give rise to the inflammatory
monocytes/macrophages. The SWC9 and MHCII molecules
appear on these cells after leaving the PB. In healthy
animals, the BM MP precursors were represented by CD14-
CD163" cells maturating directly into CD14* CD163", which
are then released to the PB. After infection, a completely
different maturation pathway of MP precursors appeared; that
was represented by CD14- CD163- SWC9- MHCII- MP directly
switching into CD14+ CD163* SWC9 MHCII" MP. These cells
are then probably released directly to the PB.

In conclusion, the populations of MP, which are involved in
the inflammatory response in pigs, were described in this
work.

This work was supported by grant MZE 0002716202.

Determination of blood and duodenal
immunocompetent cells in diets contaminated
with DON and ZEA mycotoxins
Revajova V.!, Levkut M., Herich R.", Sev¢ikova 2.1,
Slaminkova Z.", Leng L.2, Bofutova R.?
"Department of Pathological Anatomy, University of Vieterinary
Medicine, KoSice, Slovak Republic; e-mail: revajova@uvm.sk
2Institute of Animal Physiology, Slovak Academy of Sciences,
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Mycotoxins are fungal secondary metabolites toxic to
animals. They occur in agricultural products and threaten
food safety. The presence of mycotoxins in poultry feeds is
a significant factor for financial losses to animal industries.
Deoxynivalenol (DON), also known by the colloquial name
vomitoxin, as well as zearalenon (ZEA), the most common
mycotoxins are produced by Fusarium spp. and are included
into type B trichothecenes. Syndromes caused by
mycotoxins range from acute mortality to slow growth and
reduced reproductive efficiency. Consumption of mycotoxins
may also result in impaired immunity and decreased
resistance to infectious diseases (Oswald et al., 2005).
Understanding of their action is essential to predicting
potential deleterious effects they might have on human
health.
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Numerous studies that have been conducted on host
resistance, antibody responses and cell-mediated immunity in
animals showed that trichothecenes can be either
immunostimulatory or immunosuppressive depending on
dose, exposure frequency, and timing of functional immune
assay (Bondy and Pestka, 2000).

Low dose trichothecene exposure can increase resistance
to certain pathogens, elevate serum IgA levels and initiate
rapid and transient upregulation of many immune related
genes; the latter effect can be exacerbated by concurrent
exposure to inflammagenic  stimulus such as
lipopolysaccharide. High dose exposure severely injures
actively dividing tissues including bone marrow, lymph nodes,
spleen, thymus, and intestinal mucosa that can result in
immunosuppression as evidenced by depression of
circulating blood leukocytes, decreased resistance to
pathogens, inhibition of antibody responses to model
antigens, and impaired delayed type hypersensitivity
responses (Pestka et al., 2004).

Leukocytes, which represent the functional cell repertoire
of the immune system, are exquisitely sensitive to
trichotecenes. Macrophages, B- and T-cells are all affected.
The stimulatory effects of low doses of trichothecenes are
related to their ability to induce immune- and inflammation-
associated genes. In contrast, it appears that the
suppressive effects on leukocyte function are linked with the
induction of apoptosis as has been demonstrated in
macrophages, T and B cells both in vivo and in vitro (Yang
at al., 2000).

Human and animal contamination occurs mainly orally and
the toxin must traverse the intestinal epithelial barrier before
inducing potential health effects. In chicken, DON seems to
be rapidly and efficiently absorbed, most probably from the
upper parts of the small intestine; absorption is time and
concentration-dependent. A rapid plasma clearance and
excretion due to an efficient hepatic or renal first-pass effect,
rapid intestinal transit time and intestinal microflora which
plays a major role in DON detoxification might explain the
relative tolerance of poultry. Dietary concentration greater
than 5 mg/kg are necessary to cause detrimental effects.
Feed refusal and reduced weight gain were found in chickens
when dietary concentration of DON reached 16—-20 mg/kg,
but chronic intake of Fusarium mycotoxins will adversely
affect of layer performance, immune response and
metabolism (Awad, 2008).

In our experiment we used flow cytometry for study the
effect of diets containing low and high dose of DON and
ZEA on white blood cells, phagocytic activity of
granulocytes, T and B cell numbers in the peripheral blood
and duodenal intraepithelial lymphocytes of Ross 308
hybrid chicken broilers. Both doses caused the decrease of
total count of leukocytes and lymphocytes. In spite of
higher number of heterophiles, their phagocytic activity
was lower in comparison to control chickens.
Determination of lymphocyte subpopulations in the
peripheral blood showed decrease of T cells values (CD3,
CD4, CD8, CD44) and MHC II cells, but increase of I1gG
cells in both dose, and IgM cells only in group fed with low
dose. Duodenal intraepithelial lymphocyte (IEL)
subpopulations showed decrease values of CD3 and CD4
cells in groups fed with both contaminated diets.
Percentage of CD8 and CD44 in group fed with high dose
exceeded the values of control. MHC Il cells were
significantly improved, and IgA cells were significantly
decreased in both experimental groups comparing to
controls. Two weeks mycotoxins application showed
immunomodulatory effects in chickens.

This work was supported by the Research and Development Sup-
port Agency, Slovakia, Grant No. APVV-0399-07, APVV-20-041605,
VEGA Slovakia, Grant No, 6173, VEGA Slovakia 1/0044/08 and
1/0609/09.
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Microgeographic genome size differentiation
of the wild barley, Hordeum spontaneum, at
“Evolution Canyon”, Israel and multispecies
comparison
Dolezalové |.', Pavlicek T.2, Gasmanova N.7,
Nevo E.2, Hammerové .7, Lebeda A.1
'Department of Botany, Faculty of Science, Palacky University,
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We used flow cytometry to examine differences of relative
genome size (GS) in wild barley, Hordeum spontaneum,
between the opposite slopes of the microsite “Evolution
Canyon”, Mt. Carmel, Israel (EC). Samples of wild barley
were collected in 2004 and 2006.

In both years, higher GS (significantly higher in 2004) was
recorded in the population representing the less insolated,
cooler, wetter, and microclimatically less fluctuating
“European magquis-like” north-facing slope than in the
populations of the opposite, more insolated, warmer, and drier
“African savannah-like” south-facing slope. In addition,
intraslope GS variability and documented differences
between both temporal samples indicate the presence of
significant spatiotemporal GS fluctuations at EC, in spite of
the interslope physical distance of 100 to 400 m. There might
be two explanations for significantly smaller GS in 2006 than
in 2004: (i) Year to year different microclimate conditions
(expected but not measured) are expressed in differential
germinability of different genotypes present in the soil seed
bank (Yan et al., 2008). (ii) Rapid retrotransposon dynamics
including expansions and contractions (e.g, Shirasu et al.,
2000; Schulman and Kalendar, 2005) — if we expect that
retrotransposons are responsible for most of GS variability in
wild barley — is behind spatio-temporal changes in GS even
on the generation scale.

Multispecies comparisons do not conclusively support the
earlier proposed positive relationship between GS and
drought stress (Bure$ et al., 2004). In a contrast to the
presently studied wild barley were found significant positive
correlation between GS and drought stress in C. siliqua
(Bures et al., 2004). In other tested species (C. persicum, L.
peregrinus, O. surinamensis) the GS/drought relationship did
not reach statistical significance. However, the significant
overall multispecies test and the significant Spearman
cormrelation between overall GS and the level of drought
stress, provide some support for the proposed relationship or
indicate the presence of other environmental factor(s) partly
linked to or overlap with the drought stress gradient (Fig. 1).

This study was supported by the Israel Discount Bank Chair of
Evolutionary Biology, Ancell-Teicher Research Foundation for Gene-
tics and Molecular Evolution and MSM6198959215.
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Fig. 1. Two dimensional scatterplot obtained by Multidimensional
scaling on the nonparametric inter-species Kendall Tau correlation
matrix of GS distributions along the drought gradient at “EC”.
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Optimalization of Arabidopsis thaliana
protoplast FACS sorting for gene expression
analysis
Libus J.', van der Graaff E.2, Laux T.2
TInstitute of Experimental Botany, AS CR, v.v.i.; Praha,
Czech Republic; e-mail: libus@ueb.cas.cz
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D-79104 Freiburg I. B, Germany

We have improved the previously published method of
isolation of specific cell populations from plant roots for
microarray analysis of gene expression. The increased yield
of material enabled us to avoid RNA amplification and
thereby reduce the risk of artifacts. We have employed the
method to get data about root apical meristem function in
Arabidopsis thaliana.
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Hybridisation of diploid and tetraploid taxa
of Centaurea sect. Jacea: frequency,
role of unreduced gametes,
and morphological variation
Koutecky P, Stech M, Badurova T, KoSnar J.
University of South Bohemia, Faculty of Science, Ceské Budéjovice,
Czech Republic; e-mail: kouta@prf.jcu.cz

Polyploidy is considered one of the main evolutionary
mechanisms in plants. However, process of formation of
polyploids is not fully understood yet. Centaurea sect. Jacea
includes diploids (2n = 22) and tetraploids (2n = 44). They are
strictly sexual and mainly self-incompatible (though
autogamy at very low rate is present). Taxa of the same
ploidy level (irrespective whether diploid or tetraploid)
hybridise frequently and their hybrids are fertile, while
hybridisation between the ploidy levels is rare. Hybrids of
some taxa can easily be identified morphologically. These
features make Centaurea sect. Jacea suitable model for
studies of diploid-tetraploid interactions.

Published results of crossing experiments (Gardou, 1972;
Hardy et al., 2001) show that inter-ploidy hybrids are usually
triploid, i.e. formed by union of reduced gametes. Very rare
occurrence of tetraploid hybrids (by unreduced gametes of
diploids) was also detected. Strong reproductive isolation
between ploidy levels was also confirmed by flow cytometric
screening of three mixed populations in which no hybrid
triploid individuals were found (Hardy et al., 2000).

Within ongoing study we focus on frequency of
hybridisation between the two ploidy levels and role of
unreduced gametes. We combine extensive flow cytometric
screening of ploidy levels in wild populations (both mature
plants and seeds) and crossing experiments. The first results
indicate major role of unreduced gametes that has been
overlooked by previous studies.

Screening of both seeds and mature plants confirmed that
hybridisation between ploidy levels is rare. In seed screening,
probably hybrid seeds (both DNA triploids and DNA
tetraploids) were found in several mixed populations with very
small frequency less then 0.1%. However, they virtually do not
contribute to mature population, since within ca 15 mixed
populations studied so far hybrids were found in the only one.
All hybrids were DNA tetraploids formed most probably by
unreduced gametes of diploid (C. elatior) and reduced
gamete of tetraploid (C. jacea). No DNA triploids were found.
In addition, single DNA hexaploid individual morphologically
comresponding to typical C. jacea was found in another mixed
population. It originated probably from union of reduced and
unreduced gamete of the same species.

In opposite, in crossing experiments hybrids between
diploid and tetraploids are regularly produced. They include
both DNA triploids (both gametes reduced) and DNA
tetraploids (reduced gamete of the tetraploid + unreduced
gamete of the diploid). Single DNA pentaploid (reduced
pollen of the diploid + unreduced ovule of the tetraploid) was
also found. Control crosses within the ploidy level did only
yield progeny of the same ploidy level. Accordingly, no
deviation from expected DNA ploidy levels was found during
flow cytometric screening of single taxon populations.

Our results show that unreduced gametes are formed at
both ploidy levels, though their contribution to reproduction is
much higher in diploids. Marked discrepancy in number and
ploidy levels of hybrids between crossing experiments and
wild populations was found. One of possible explanations is
pollen competition that could be important isolation
mechanism between different ploidy levels. Therefore, we
intend to perform another crossing experiment with mixtures
of pollen to test the pollen competition.

Hybrids C. elatior x C. jacea displays unexpected
morphological variation even in the first filial generation. It
seems that morphology of the progeny depends on a mother
plant and it is shifted towards it instead of being intermediate.
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The hybrids C. elatior @ x C. jacea & are of particular interest.
They are usually tetraploid and some morphotypes much
resemble some other tetraploid taxa, such as C. macroptilon
and C. oxylepis. Allopolyploid origin of these taxa through
unusual pathway involving hybridisation of diploid (unreduced
gametes) with already established tetraploid (reduced
gametes) can therefore be hypothesised and ought to be
tested.

This work was supported by grants 206/08/1126 from the Grant
Agency of the Czech Republic and MSM6007665801 from Ministry of
Education of the Czech Republic.
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Towards Proper Evaluation of Image Analysis
Methods Used in Biomedical Research
Svoboda D, Kozubek M, Stejskal S.

Centre for Biomedical Image Analysis, Masaryk University, Brno,
Czech Republic; e-mail: svoboda@fi.muni.cz

In recent years, the biomedicine, like the other fields of
research, has become more and more tied up with the
computer science. The vast majority of measurements is
acquired, stored and further evaluated in the instruments
controlled by the appropriate computer programs. In optical
microscopy such equipment has already become a standard
as it is very comfortable and fast to use it. The whole process
of observation can be typically split into four main parts:

1. Specimen preparation — In the very beginning, the
biomedical specialist has to prepare the specimen that is to
be observed. This part is usually the most time consuming.

2. Image transmission — This part of observation is
controlled by the microscope. The image of the specimen is
transmitted through the optical system of the microscope.
Due to some imperfections (chromatic abermations, blur,
uneven illumination, etc.) the signal is affected.

3. Image acquisition — In optical microscopy, the image is
typically acquired by CCD camera that is responsible for the
image formation. Such an image is stored somewhere in the
computer hard drive and conveyed for the further processing.

4. Image analysis — The images of some specimens are
submitted to selected image analysis methods. These usually
include image restoration, image segmentation and image
recognition.

The last step of this process, the image analysis, offers
a large variety of image processing methods. It is clear that
the results of such methods are crucial to final evaluation and
conclusions. That is why each user has to verify whether the
selected method is appropriate and whether it performs
correctly. For this purpose, we implemented a simulation
toolbox [1] called CytoPacq (http://cbia.fi.muni.cz/simulator/)
that is capable of simulating the first three steps:

* 3D-CytoGen ... generates the digital phantom (specimen
preparation)

¢ 3D-OptiGen ... imitates the whole optical system (image
transmission)

¢ 3D-AcquiGen ... simulates the behaviour of CCD camera
(image acquisition)

As a result, CytoPacq offers synthetic image data as they
would look like if acquired by real microscope and camera.
Furthermore, the ideal image of an unaffected specimen is
also generated. Hence, the synthetic data can be submitted
to any image analysis method and the results of such method
can be simply compared to the ideal image and evaluated.

The work was supported by the Czech Ministry of Education
(Grants No. 2B06052 and LC535).
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Acquiarium: Free image acquisition and
analysis software for image cytometry
Matula P, Danék O, MaSka M, Vinkler M, Kozubek M.
Centre for Biomedical Image Analysis, Faculty of Informatics, Masaryk
University, Brmo, Czech Republic; e-mail: pam@fi.muni.cz

Image cytometry is the measurement of such
characteristics as dimension, volume, shape, and reaction
kinetics of biological and medical samples. It is usually
performed using an optical microscope, scientific camera,
and image acquisition and analysis software. Acquiarium
(http://cbia.fi.muni.cz/acquiarium) is free software for
carrying out the common pipeline of many spatial cell studies
using fluorescence microscopy. It can be used for image

Fig. 1. This image shows four different means of image data
visualization in Acquiarium. (Top left window) The list of images
prepared for image analysis is shown. The important image
parameters are listed for each item. (Top right window) Three
orthogonal cross sections of an image are shown. The outline of the
cell nucleus computed by the software (white contour) is overlaid on
the input image. (Bottom left window) Volume visualization window
offers a spatial view at the input images and the image analysis
results. A user can use an arbitrarily located clipping plane to
explore the volume. (Bottom right window) The maximal intensity
projection image (in the axial direction) is shown.
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acquisition and/or image analysis. The image acquisition
part is optimized for fast image capture using spinning disk
microscopes, which are suitable for 2D or 3D imaging of both
fixed and living cells. The image analysis part is focused on
comfortable work with a collection of many 3D images. It has
a modular design and is extensible via plug-ins. Acquiarium
can execute a batch of plug-ins on selected images, which
makes extensive analyses possible. Data visualization
capabilities of Acquiarium are illustrated in Figure 1.

Image analysis in Acquiarium usually consists of the
following steps:

* Raw image corection — It may, for example, include
uneven illumination correction, chromatic aberration
correction, or alignment of live cell images.

* Object detection in input images (segmentation) — Plug-
ins on the basis of thresholding, energy minimization, or
mathematical morphology algorithms are implemented.
Software builds ‘is-a-part-of structure of objects (e.g, nucleoli
‘is-a-part-of nucleus). Therefore mutual spatial relations
between objects can be studied.

* Object measurement, classification and filtering — Objects
can be filtered or classified by computed features (e.g,
average intensity, volume, surface area, roundness, location,
the number of child objects). Object parameters can be
plotted in graphs (histogram or scatter diagrams). Images
containing objects with interesting parameters can be found
in the collection and accessed in the software by clicking with
a mouse in a graph.

e Statistics and summaries — Statistics plug-ins can
generate different types of text files summarizing object
parameters or compute object statistics.

Acquiarium is intended for the following main applications:

* Quantification of objects, especially dot counting in 2D,
3D, as well as time lapse images and counting the number of
larger domains in cells, e.g, the number of nucleoli or protein
sites in cell nucleus.

» Spatial arangement studies. For example, colocalization
studies, or radial distribution of hybridization dots in nuclei.

* Measurement of geometrical and shape parameters of
cellular structures. For example, volume, surface area,
roundness, etc.

The Acquiarium software contains many general purpose
algorithms suitable for various image cytometry applications.

We thank all former, current and future developers and collabora-
tors. Grant sponsor: Ministry of Education, Youth and Sports of the
Czech Republic (project No. 2B06052).
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Zpusoby boje se stafylo-

Literatura:

superantigenem

Stafylokokovy superantigen je pyro-
genni exotoxin, ktery vyvolava masivni
aktivaci T-bunék, coz vede k toxickému
Sokovému syndromu a ke smrti. Je to
nepfili§ vzacna klinicka pfihoda, i kdyz
je soucasné vyvolana i silna adaptivni
imunitni reakce. Ukazuje se, ze odpo-
véd lidského interleukinu-2 na supe-
rantigen je inhibovana sou€asnou pfi-

tomnosti bakterii. Pfiinou jsou pepti-
doglykany v molekulach, vazané k Toll-
like receptordm-2 a indukujicim IL-10
se souc€asnou apoptoézou antigen-pre-
zentujicich bunék. V experimentu auto-
fi in vivo zajiStuji vyraznou prevenci
mortality sou¢asnym podanim stafylo-
kokového enterotoxinu B bud s hor-
kem zabitymi stafylokoky, nebo pepti-
doglykan ze S. aureus v mySim modelu
navozeného toxického Sokového syn-
dromu.

Chau TA, et al. Toll-like receptor 2
ligands on the staphylococcal cell wall
downregulate superantigen-induced T
cell activation and prevent toxic shock
syndrome. Nature Medicine 2009; 15:
641-648.

P, Bartak

Dermatologie patfi
mezi interni obory

Jak kuze, tak srdce jsou cile mecha-
nického stresu a musi odolavat prede-
v&§im desmozomy v kizi a v myokardu.
Mutace desmozomalnich proteini se
projevi v dédi¢nych koznich i kardial-
nich syndromech a autofi se zde poku-

sili poskytnout prehled poruch, jako je
Naxos choroba a Carvajaldv syndrom,
kde je deficience plakoglobinu a des-
moplakinu. Kozni projevy mohou sig-
nalizovat nebezpecné letalni srdecni
onemocnéni, a proto je poznani tako-
vych syndrom0 uzite€né. Tak Ize vyvoj
choroby zpomalit, 1é€it arytmie a pre-
dejit nahlé smrti.
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Surveillance a budoucnost epidemiologie
Praha, 11. listopadu 2009

Sto let od narozeni prof. Karla Rasky

Ve stfedu 11. listopadu 2009 probéhlo v pfeplnéné sini Coriovych (U nemocnice 5, Praha 2) pod nazvem ,Surveillance a budoucnost
epidemiologie“ sympozium konané u pfilezitosti 100 let od narozeni naSeho nejvétsiho epidemiologa Karla Rasky (narozen
17. listopadu 1909 v Sumavském Stra$iné), jehoz nejvyznamnéjSim prinosem svétové mediciné bylo vytvoreni aktivni epidemiologické
bdélosti (surveillance) a nového programu eradikace pravych nestovic, ktery byl zaloZzen na implementaci surveillance. Kampar Svétové
zdravotnické organizace v eradikaci nestovic provadéna podle Rasky byla v roce 1977 zavrSena Uspésné a surveillance podle Rasky
je dodnes pouzivana jako jeden ze zékladnich metodickych pilifli vefejného zdravotnictvi. V Casopise Iékaft ¢eskych pfinaSime svym
¢tenafim souhrny sdéleni prezentovanych na sympoziu, jakoz i pozdravny dopis dr. Halfdana Mahlera, byvalého generalniho feditele
SZ0. Cinime tak radi i proto, Ze prof. Karel Raska byl mj. také vedoucim redaktorem Casopisu lékarfi ¢eskych.

prof. MUDr. Jifi Horak, CSc.
vedouci redaktor Casopisu lékari eskych

Karel Raska - legenda_epidemiologie
Eva Aldova, Eva Svandova
Dlouholeté spolupracovnice prof. K. Rasky

Dvé dlouholeté pracovnice Statniho zdravotniho Ustavu
vzpomnély nékolika vyznamnych praci profesora Rasky, aby
alespon ¢asteéné ilustrovaly §ifi jeho zajmU a peclivost zpra-
covani vybranych ukold.

Svoji epidemiologickou ,,$kolu“ budoval od zakladu kvalitni
laboratorni prace. Prosadil mySlenku referen¢nich laboratofi,
které zajisti srovnatelnost a opakovatelnost mikrobiologic-
kych vysledkd. Pro kvalitni pfipravu pracovnik(i epidemiolo-
gickych stanic prosadil specializovanou hygienickou fakultu,
doplfiovanou atesta¢nim fizenim v rdmci Ustavu pro doskolo-
vani lékafd. Jeho zajem o terénni praci pokracoval i v pfipadé
lokalnich epidemii, kdy poskytoval radu i pomoc svou i celého
Ustavu.

Ocenéni jeho zkuSenosti, energie i tvaréiho mysleni bylo
vyjadfeno tim, ze byl bez konkurzu jmenovan feditelem Divi-
ze infekénich nemoci WHO v Zenevé. Tam prosadil myslen-
ku svého pojeti surveillance nemoci a tu pak dolozil svym
navrhem eradikace varioly. MySlenka to byla natolik revolu¢-
ni, ze byl vyslan, aby sam presvédCil americkou vladu
o poskytnuti potfebnych financi. Deset let stovky specialistl
(vCetné 20 ceskoslovenskych) a tisice lokalnich pracovniki
zemi Asie, Afriky a Jizni Ameriky realizovaly smély projekt —
podafilo se. Na konci této bitvy bylo mnoho vitézl. Svét osla-
voval vitézstvi nad timto straSnym onemocnénim — ne tak
profesor Raska. Po navratu ze Zenevy byl sesazen z funkce
Feditele Ustavu epidemiologie a mikrobiologie, pak dostal
vypoveéd a pozdéji mu byl dokonce zakézan vstup do arealu
Ustavu. Nebyl to jen politicky systém této zemé, byla to oby-
¢ejna osobni nenavist — a v dlsledku této ministerské neli-
bosti i slabost a strach nékterych jeho podfizenych, zaka,
dokonce i pratel.

Profesor RaSka se sice nedal zcela zlomit — stale mél
zajem o problémy infekénich i neinfekénich nemoci, cetl
a radil, pokud byl vyzvan. Jeho srdce vSak slablo. Kdyz pfislo
skute¢né velké svétové ocenéni jeho prace — Jennerova
medaile Kralovské |ékafské spole€nosti v Londyné, bylo jeho
srdce uz slabé na pfili§ velkou radost. Profesor RaSka se
nedozil politické zmény v Ceskoslovensku, ale vlastné se
dodnes nedockal oficidlniho ocenéni tady doma toho, co pro
prestiz tohoto statu udélal. Jeho jméno se jesté nedostalo do
novych Iékafskych uCebnic, a tak ho pfipomina jen deska v uz
zase neexistujicim Ustavu epidemiologie a mikrobiologie.

Prof. Karel Raska pfi praci v laboratofi

Samotné slovo epidemiologie se mnohym Spatné vyslovuje,
tak se nepouziva — pokud ale budou zit mySlenky profesora
Rasky v praxi, bude tim nejlépe oslaven smysl jeho prace.

Karel Raska — The Development
of Modern Epidemiology:
The Role of the International
Epidemiological Association
W. W. Holland
Emeritus Professor of Public Health Medicine, University of London
Visiting Professor, London School of Economics and Political Science

This Association was founded in 1956. Raska was a foun-
ding member and played an important role in the Association.
The contributions Raska made to the science of Epidemiolo-
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gy will be described. Through his interaction with members of
the Association his ideas and influence in the field of commu-
nicable disease control were responsible for the success of
a variety of public health actions worldwide. This will be desc-
ribed and discussed.

Karel Raska - tvlrce nasi koncepéni
epidemiologie v mediciné, na univerzitach, ve
védé a védeckych spolec¢nostech
Ilvo Hana
Rada védeckych spolecnosti CR

Karel Raska predbéhl svou dobu a progresivné zapojil
moderni pojeti epidemiologie, opirajici se v mnohém o kon-
cepce ,surveillance” a také ,public health” do ¢eskosloven-
ského zdravotnictvi.

Novodoba epidemiologie se zacala teoreticky koncipovat
predevSim v anglosaskeé literatufe a Karel Raska ji prakticky
pfenesl do medicinské praxe v oblasti infekénich chorob na
Siroké bazi jiz v padesatych letech 20. stoleti.

Jeho pojeti epidemiologie vychazelo z praxe jak laborator-
ni tak terénni, kterou dovedl do stavu vyrazné systémového
provadéni s vizi perspektivniho vyuziti (napf. zalozeni svéto-
vych sérovych bank).

Uspéchy v této praci dovedl prezentovat u nas i v zahrani-
¢i prednaskami, instrukcemi, organizacnimi opatfenimi
a publikacemi.

To byl diivod pro jeho jmenovani na misto feditele divize
infek&nich chorob Hlavni Gfadovny WHO v Zeneva.

Své pojeti epidemiologické praxe dovedl k UspéSnému
vrcholu pfi koordinaci celosvétové eradikace nestovic ve zmi-
néné funkci v Zenevé.

Tam vykonal i velice zasluznou préaci pro propagaci ¢esko-
slovenského zdravotnictvi a zaslouzil se o vyslani mnoha
desitek lékarl a dalSich odbornikll na praci pro WHO.

Zajistil vyznamnou a dlouhodobou spolupraci naseho zdra-
votnictvi s WHO (napf. pofadani mezinarodnich kurzd pro
frekventanty z celého svéta v Praze ¢i zalozeni WHO refe-
renénich laboratofi u nas).

Jeho myslenky v oblasti epidemiologie nakazlivych nemoci
(vCetné surveillance) byly prevzaty v obecné epidemiologii
i v epidemiologii nemoci neinfekénich.

Vychoval celou fadu nasledovnik( a inicioval rozvoj epide-
miologickych studii i v jinych oblastech mediciny.

Mél jakysi ,Sesty smysl“ nejen pro rozpoznani problémd
v epidemiologii infekénich nemoci, ale i problému obecné ve
védé, a pro v€asné zachyceni trendl v€etné organizace
védecké prace a védeckych spole€nosti.

Vysledky prace Karla Rasky jsou pro nasi vlast a cely svét
(surveillance a eradikace varioly) nedocenitelné. Je s podi-
vem, ze u nas jesSté nejsou statnimi a odbornymi institucemi
uznany a zhodnoceny.

Pfinos profesora Karla Rasky pro WHO
Alena Steflova
Kancelaf WHO v CR

Profesor MUDr. Karel Raska je naSim nejvyznamngjsSim
epidemiologem 20. stoleti. Jako feditel Ustavu epidemiologie
a mikrobiologie Statniho zdravotniho Ustavu v Praze, byl
v roce 1963 jmenovan feditelem Divize infekCnich nemoci
v centrale WHO v Zenevé a pracoval zde do roku 1970.
Generalni feditel WHO dr. Candau mu toto misto nabidl bez
konkurzu s védomim Raskovy mezinarodni autority, odborné
urovné a organizacnich schopnosti. Raska se s mimofadnou
energii rozhodl celosvétové zvladnout eradikaci Cernych
nestovic a podafilo se mu presvédcit i americkou vladu, aby
tento program financovala. Raska rovnéz spravné zanalyzo-

val pozitivni i negativni rysy tehdej$iho politicko-geograficke-
ho usporadani svéta, které umoznovalo zahgjit tak rozséhly
vefejné zdravotnicky program v globalnim méfitku.

Metoda prace se opirala o nové koncipovanou aktivni sur-
veillance nékaz, zalozené na aktivnim vyhledavani ohnisek
infekce, Ié¢bé nemocnych, zjistovani a o¢kovani vSech kon-
taktd a byla odklonem od pfedtim propagovanych masivnich

oCkovacich kampani. Zvolend metoda byla Uspésna
a posledni onemocnéni pravymi nestovicemi bylo zazname-
nano u somalského kuchare Maliho jiz v roce 1977.

Metoda aktivni epidemiologické surveillance jako zcela
nova koncepce vymyceni pravych nestovic pak byla pfijata
valnym shroméazdénim WHO za jednu ze zakladnich metod
prace na poli epidemiologie pfenosnych nemoci a je dodnes
uznavanou metodou vefejného zdravotnictvi.

V letoSnim roce jiz uplynulo 30 let od potvrzeni celosvéto-
vé eradikaci nesStovic, které bylo oficialné vyhlaSeno WHO
v roce 1979. Na eradikaci se vSak podilelo pod vedenim pro-
fesora Rasky i dalSich dvacet Ceskych a slovenskych epide-
miologl a virologll. Svétova zdravotnicka organizace dodnes

a svym zplsobem ojedinéla akce v celé historii WHO.

Karel Raska a pravé nesStovice
Vladimir Zikmund
Aktivni ucastnik intenzivniho programu eradikace pravych nestovic
SZ0 v celém jeho pribéhu

Po kratké praxi na Vojenské Iékarské akademii v Hradci
Kralové jsem se stal shodou nékolika ndhod epidemiologem
v Liberci. Tak jsem byl od po¢atku odborné praxe trvale v kon-
taktu s pfednim epidemiologem profesorem Raskou. On mne
posléze navrhl a prosadil do Svétové zdravotnické organiza-
ce (SZO) do Afriky.

Raska, ktery byl od roku 1963 ve vyznamném postaveni
v SZO, se ihned po pfijezdu do Zenevy ujal konsolidace do té
doby roztfisténych snah o eradikaci varioly (EV) a pfived| do
SZO nékolik prednich ¢eskoslovenskych epidemiologt, ktefi
jesté pred rokem 1972 na rdznych mistech svéta vyznamné
a rozhodujicim zpisobem zasahli do jejiho pribéhu. Zajistil
plynulou finanéni, materialni i personalni pomoc USA
a SSSR i dopInéni vyhradné pouzivaného ockovani vyuzitim
vSech prvkd surveillance, zejména aktivniho vyhledavani
ohnisek nakazy a jejich systematické likvidace napfi¢ svéta-
dily.

Raska vSak nejdfive musel pfekonat nedlvéru pfednich
odbornikl jak v samotné SZO, tak v nékterych nejvice posti-
zenych zemich. Také spocital, ze EV je vysoce efektivni,
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nebot odpadnou vysoké naklady na celosvétovou prevenci.

Intenzivni faze eradikace varioly v letech 1967 az 1977,
kterou Radka naprogramoval a po v8ech strankach zajistil,
byla Uspésné dovrsena.

Karel Raska patfil k vyznamnym pfedstaviteldm praZského
jara. Po prepadeni CSR Sovétskym svazem v roce 1968 ost-
fe protestoval i na mezinarodnim féru. Po navratu do CSR mu
byla komunistickymi Ciniteli veSkera védecka ¢innost omeze-
na az nakonec zakazana. Raska se ocitl v domacim exilu, ale
odmitl odchod do zahrani¢i. Od té doby se Sifi svétem i Ces-
kou krajinou ticho o Karlu Raskovi a objevuji se na jeho misté
jiné postavy, které se o EV ve svété také zaslouzily.

Skvrnity tyfus v Tereziné - retrospektiva
epidemie a pouceni pro sou¢asnost
Josef Trmal
KHS Usteckého kraje

Skvrnivka provazi zejména vale¢né konflikty. Posledni vel-
k& epidemie tohoto onemocnéni na uzemi Cech probéhla
koncem druhé svétové valky v Malé pevnosti a mésté Terezin,
terezinském ghettu. Prvni pfipady onemocnéni se objevily jiz
koncem roku 1944, pocCet pfipadd naristal a zacatkem mési-
ce kvétna 1945 epidemie kulminovala. Situaci zna¢né zkom-
plikovala snaha némeckého vedeni véznice vyskyt skvrnivky
utajit. Negativnim momentem byl pfiliv novych véznd, mnohdy
véznu se skvrnivkou, z evakuovanych koncentracnich taborll
do meésta Terezin. Absence ucinnych protiepidemickych opat-
feni, vyCerpanost a podvyziva vézil se odrazila na nemoc-
nosti a smrtnosti mezi vézni. Prvni Setfeni epidemiologické
situace na misté proved! dr. Raska 2. kvétna1945. Nasledné
4. kvétna 1945 dorazila do Terezina kolona Ceské pomocné
akce, ktera pfivezla potfebny zdravotnicky personal a mate-
rial. Zavle€enim skvrnivky do prelidnéného meésta Terezin zde
s urCitym zpozdénim také doSlo k rychlému vzplanuti epide-
mie. Diky rozhodnosti v realizaci protiepidemickych opatfeni
zahrnujici zejména dlslednou karanténu a odvsiveni vSech
osob se podafrilo epidemii zvladnout. Celkovy pocet onemoc-
néni neni prfesné znam, ale pohybuje se pravdépodobné oko-
lo 5000. Smrtnost, pokud bylo mozné z evidovanych pfipadu
zjistit, byla vysoka — 22,95 %. Epidemie prokazala, ze i tak
hrozivé nakazy, jakou je skvrnivka, je mozné fesit dislednou
realizaci protiepidemickych opatfeni. Epidemie byla vyfeSena
diky nesmirnému Usili vSech zdravotnikt a mnohdy i za cenu
nejvyssi — za cenu vlastniho zivota.

Surveillance invazivniho pneumokokového
onemochnéni
Pavla Kfizova
Statni zdravotni Ustav, Praha

S objevenim konjugovanych pneumokokovych vakcin se
pozornost mezinarodnich organizaci, jako jsou WHO (World
Health Organisation), PACE (Pneumococcal Awareness
Council of Experts) a ECDC (European Centre for Disease
Prevention and Controls), zaméfila na provadéni kvalitnich
programid surveillance invazivnich pneumokokovych one-
mocnéni, na jejichz zékladé by bylo mozno urcit vakcina¢ni
strategii a sledovat jeji ucinnost.

Celorepublikovy program surveillance invazivnich pneu-
mokokovych onemocnéni (IPO) byl v Ceské republice zaha-
jen v lednu 2008, v roce 2007 probihala pilotni studie surveil-
lance, v letech 2000-2006 studie Narodni referenéni
laboratofe pro streptokoky a enterokoky SZU. Celkova
nemocnost IPO byla 2,9/100 000 obyvatel v roce 2007
a 3,3/100 000 v roce 2008. V letech 20002006 se pohybo-
vala v rozmezi 2,3—4,3/100 000. Nejvyssi specificka vékova
nemocnost IPO byla v pribéhu surveillance zaznamenana

u déti 0—11mésicu (11,4 a 15,7/100 000), u déti 1-4 roky (8
a 5,7/100 000) a u osob nad 65 let (6,3 a 6,5/100 000). Cel-
kova smrtnost dosahovala 21,4 % v roce 2007 a 15,9 %
v roce 2008. Specificka vékova smrtnost IPO v pribéhu sur-
veillance byla u déti 0—11 mésicl 7,7 % a 11,1 %, u déti 1-4
roky 18,7 % a 4,3 %. Pokryti sérotypli pneumokokovymi vak-
cinami bylo hodnoceno za obdobi 2000—-2008. Ve dvou nej-
mladsich vékovych skupinach (0—11 mésict a 1-4 roky) bylo
pokryti sérotypl konjugovanymi vakcinami podstatné vyssi
nez u dospélé populace (40-64 rok( a nad 65 let). U déti
0-11 meésict dosahovalo pokryti 7-valentni konjugovanou
vakcinou (PCV-7) 61,6 %, 10-valentni konjugovanou vakci-
nou (PCV-10) 70,7 % a 13-valentni konjugovanou vakcinou
(PCV-13) 78,7 %. Sérotypy zjiSténé u déti 1-4 roky byly
zastoupeny v PCV-7 v 63,4 %, PCV-10 v 71,9 % a PCV-13
v 85,6 %. U pacientl nejvyssich vékovych skupin pokryti
sérotypl dosahovalo hodnoty nad 60 % aZ u PCV-13. Zjiste-
na data nemocnosti a smrtnosti v Ceské republice jsou srov-
natelna s predvakcinacnimi hodnotami uvadénymi v Evropé.

VétsSina evropskych zemi zaradila pneumokokovou konju-
govanou vakcinu do narodniho imunizaéniho schématu
malych déti, v souladu s doporu¢enim WHO, PACE a ECDC.
Zafazeni pneumokokoveé konjugované vakciny do narodniho
imunizacniho programu v Ceské republice je planovano od
ledna 2009. Je zadouci pokracovat v programu surveillance,
coz umozni sledovat ucinnost vakcinace a eventualni zménu
sérotypu.

Surveillance klistové encefalitidy v Ceské
republice
Bohumir Kfiz'2, Milan Daniel', Vlasta Danielova?,
Cestmir Benes'
1Statni zdravotni ustav, Praha
2Univerzita Karlova v Praze, 3. Iékarské fakulta

Virus KE byl izolovan v Ceskych zemich v roce 1948
(z klistat Ixodes ricinus i z pacientd) nezavisle ve dvou oblas-
tech Cech (Berounsko) a Moravy (Vy$kovsko). V roce 1951
probéhla velké epidemie KE na jihovychodé Slovenska (Roz-
fava). Od té doby je KE povinné hlasena. Od roku 1971 byly
dle nafizeni MZ hlaSeny pouze laboratorné ovérené pfipady.
K dispozici je tedy dostatecné dlouha ¢asova fada pro pozo-
rovani dlouhodobych zmén vyskytu této infekce. V Sedesa-
tych a sedmdesatych letech 20. stoleti se nizké a vyssi hod-
noty incidence nepravidelné stfidaly v 3-5letych intervalech
mezi 1,7/100 000 a 5,9/100 000. Obdobi osmdesatych let se
mi mezi 1,4/100 000 a 3,4/100 000. V devadesatych letech
doSlo k rychlému vzestupu nemocnosti, ktery kulminoval
v roce 1995 (7,2/100 000) a v roce 2006, kdy bylo dosazeno
nejvysSich hodnot incidence za celé sledované obdobi
(10,0/100 000). V roce 2008 bylo hlaSeno 633 pfipadl one-
mocnéni (6,1/100 000). V devadesatych letech postupné
doSlo ke zméné charakteru vékové specifické nemocnosti.
Nemocnost méla plvodné v détskych a adolescentnich sku-
pinach vzestupny trend, ktery byl ukonéen v prvni vékové
skupiné dospélych a pak setrvaval, s malymi vykyvy, na
témér stejnych hodnotdch do vékové skupiny 60letych
a nasledné klesal. V soucasnosti ma krivka trendu specifické
nemocnosti dvouvrcholovy tvar s maximy ve $kolnim véku
a ve skupiné starSich dospélych. Nemocnost muzu KE je tra-
diéné vyssi nez zen (1,5 x 1,0).

Vyskyt onemocnéni KE je vyrazné ovliviiovan klimatickymi
faktory pfedevsim teplotou, plisobenim na:

1. biologii klistéte Ixodes ricinus a jeho rozSifeni v pfirode,

2. replikaci viru KE v kliStatech a rezervoirovych hlodav-
cich,

3. lidské chovani. KE je v Ceské republice onemocnéni
souvisejici Uzce s rekreaénimi aktivitami osob, které jsou také
ovliviiovany klimatickymi faktory.
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Kfivka sezonniho vyskytu v minulosti kulminovala vzdy
v letnich mésicich. V devadesatych letech se objevil novy
fenomén. V nékterych letech byl detekovan druhy, mensi
vrchol nemocnosti v podzimnich mésicich.

K zvyraznéni tohoto jevu doSlo v roce 2006, ktery byl vyji-
mecny nejenom vysokou incidenci KE, ale i nejvy$Sim zazna-
menanym vrcholem v podzimnim obdobi roku. Klimatické
podminky v prib&hu zimnich mésicl let 2004-2005
a 2005-2006 a v prvni poloviné roku 2006 byly neobvykle
pfiznivé pro vyvoj a prfezivani klistat Ixodes ricinus, jejichz
vyvoj z vajicka v dospélce trva v nasich podminkach primér-
né dva az tfi roky. Dostatek vlahy v bfeznu a srpnu a nadpru-
mérné teploty béhem ostatnich mésicl roku zajistily nejenom
vhodné podminky pro vyvoj klistat, ale i pro neobvykle inten-
zivni rast hub, coZ se projevilo samoziejmé vy$si navstév-
nosti ohnisek, pretrvavajici az do podzimnich mésicu. Jed-
nou z pficin vysokého vyskytu byly tedy i rekreani aktivity
Ceské populace.

Od zacatku devadesatych let do sou€asnosti je pozorovan
posun vyskytu jak klistat, tak i nemocnosti, do vysSich
nadmorskych poloh. To se tykd nejenom horskych oblasti
Krkono$ a Sumavy, ale i celych regionil. K nejvy&$imu vze-
stupu doslo v kraji Vysocina, kde incidence dosahla 20,5/100
tisic.

Trvalé odkazy a aktudlni vyzvy v boji proti
virovym hepatitidam
Jozef DIhy'2, Jitka Castkova?
'KHS Krélovéhradeckého kraje
2Statni zdravotni Ustav, Praha

Virovym hepatitiddm nélezi v oblasti infekéni epidemiologie
zcela pravem vyjimecné postaveni. Tato pomérné heterogen-
ni skupina ndkaz s Castokrat velice podobnym klinickym obra-
zem, vyznacujici se raznorodosti etiologickych agens a ve
vétsiné pfipadl odliSnymi epidemiologickymi charakteristika-
mi, pfedstavuje pravdépodobné nejcitlivéjsi epidemiologicky
indikator zmén, kterymi prochazi novodoba spolecnost.

Prestoze byly zaklady védeckych poznatkll o infekéni
povaze virovych hepatitid vytvoreny jiz koncem 19. stoleti,
spole¢nost musela jesté fadu nasledujicich desetileti Celit
rozsahlym epidemiim virové hepatitidy A, souvisejicich
s negativnimi dopady valeénych konfliktd a nizkou drovni
znalosti o adekvatnich protiepidemickych opatfenich. Od
doby, kdy byly béhem 2. svétové valky v okupovanych
Cechach zaznamenany prvni zdokumentované epidemické
vyskyty virové hepatitidy A, do doby, kdy bylo mozné v nasich
podminkach zadit poprvé pracovat s potfebnymi védecky
podlozenymi statistickym Udaji, uplynula relativné velice krat-
ka doba. Diky nad¢asovému vnimani a diiraznému prosazo-
vani metod komplexniho pfistupu, ktery jiz v té dobé odpovi-
dal surveillance, byly profesorem K. Raskou a jeho
spolupracovniky poprvé povedeny analyzy epidemii virove
hepatitidy A v letech 1950-1951. Vysledky téchto analyz
umoznily nejenom formulaci ucinnych protiepidemickych
opatreni, ale zaroven upozornily na velice tésné vztahy mezi
nedostate¢nym personalnim pokrytim v oboru epidemiologie
a mezerami v protiepidemické praci zdravotnické sluzby. Pro-
tiepidemicka opatfeni v ohniscich virové hepatitidy, formulo-
vana podle algoritmd vytvofenych na zakladé bohatych
terénnich zkusenosti béhem 2. svétové valky a v obdobi
nasledujicim profesorem Raskou, se stala odbornym pilifem
pro préaci generace jeho Zaku a dalSich nasledovniki. Prostor
pro uplatnéni téchto poznatkll v Ceské republice v dal§im
obdobi rozhodné nechybél. Koncem sedmdesatych let 20.
stoleti byla FfeSena rozsahla epidemie virové hepatitidy
A v souvislosti s konzumaci produktd vyrobenych z jahod
polského plvodu a v navaznosti na zdokonalovani poznatkd
v oblasti virologie a pokroky pfi vyrobé ockovacich latek byla
v souladu s doporu¢enimi Svétové zdravotnické organizace

zacatkem osmdesatych let 20. stoleti zahajena aktivni imuni-
zace proti virové hepatitidé B u zdravotnikd, ktera byla v dal-
Sim obdobi postupné rozSifena o dalsi profesné rizikové sku-
piny a zavrSena zavedenim ploSného ockovani novorozencu
a dvanactiletych déti v roce 2001. Vytvoreni podminek pro
ocCkovani proti virové hepatitidé A zacatkem devadesatych let
znamenalo dalSi vyznamny pokrok v moZznostech prevence
Sifeni nakazy pfedevsSim v prostfedi socialné rizikovych vrs-
tev obyvatelstva.

Zpétny pohled na aktivity epidemiolog(i, mikrobiologu a kli-
nickych Iékaru, vyplyvajici z potieb feSeni nékdy velice obtiz-
nych situaci spojenych s vyskytem virovych hepatitid ukazu-
je, ze v Ceské republice prozatim stéle existuje potencial pro
uplatiiovani zasad epidemiologické metody prace, jejichz
zaklady byly vytvorfeny profesorem Raskou.

Je dulezité, aby tento potencial nedoznal dalSich nepfizni-
vych zmén, které by v podminkach dynamicky se ménici glo-
balni spole¢nosti mohly znamenat sniZeni urovné a efektivity
surveillance se vSemi logickymi dUsledky.

Surveillance rotavirovych infekci
) Petr Pazdiora
Ustav epidemiologie LF UK, Plzeri

Prvni izolace a Uspésny prenos rotavirll se pravdépodobné
podafil u telat v roce 1943, v roce 1973 byly tyto viry poprvé
prokazany v lidském duodenalnim bioptickém materialu.
V Ceskoslovensku byla diagnostika téchto infekci zavadéna
jiz na pfelomu sedmdesatych a osmdesatych let 20. stoleti
v Praze a Bratislavé. Udaje o poétech t&chto nakaz a jejich
celostatnim vyznamu nebyly v té dobé k dispozici.

Vzhledem k zavedeni diagnostiky rotavirovych infekci
v osmdesatych letech minulého stoleti v Plzni a dlouhodobé-
mu zajmu o jejich sledovani byly ziskany nejen prvni poznat-
ky o jejich mistnim vyznamu v etiologii hospitalizovanych
gastroenteritid, ale i o jejich uloze v etiologii nozokomialnich
nakaz. Postupné se udaje o této nakaze zacaly objevovat
i v celostatnim informa¢nim systému hygienické sluzby
EPIDAT. Koncem devadesatych let byly zformulovany zakla-
dy mikrobiologické surveillance rotavirovych infekci, ktera je
v sou€asnosti nejpfesnéjSim zdrojem o vyskytu téchto nakaz
v riznych ¢astech republiky — Udaje jsou ziskavany kazdo-
rotné az z 83 diagnostickych laboratofi. V EPIDATu jsou
v soucasnosti Udaje 0 75 % laboratorné potvrzenych infekci,
pravidelné se zde objevuji zdokumentované rotavirové epi-
demie gastroenteritid nejen v détskych kolektivech, ale
i v zafizenich socialni péce. Kazdoro€né dochazi v obdobi
leden az duben k sezonnimu naristu téchto infekci. Zatimco
u sporadickych onemocnéni ziskanych v populaci prevliadaji
onemocnéni u déti ve vékové skupiné 7-36 mésicl, nozoko-
mialni infekce postihuji predev§im kojence do 6 mésicl.
Zavaznou komplikaci je zejména dehydratace, ktera Casto
vede i k hospitalizaci, resp. rehospitalizaci. Podle plzenskych
Udajh z let 1995-2008 je kazdé 25. dité do svych 5. naroze-
nin hospitalizovano s rotavirovou nékazou. Na zakladé celo-
statnich laboratornich dat Ize odhadnout, Ze v roce 2008 bylo
hospitalizovano v této vékové skupiné kvlli rotavirové gast-
roenteritidé 4066 déti, 32 528 jich bylo oSetfeno ambulantné.
Umrti v tomto roce nebylo hlageno.

V fadé zemi, zejména v Severni a Jizni Americe, Asii
i Evropé stoupa kazdoro¢né proockovanost proti rotavirovym
infekcim. Dokumentovan je pokles nemocnosti, snizené
pocty hospitalizovanych déti. V Ceské republice je zajem
0 o¢kovani zatim minimalni, proo¢kovanost je nizsi nez 1 %.
Prooc€kovanost i v okolnich stfedo- a ve vychodoevropskych
zemich je vyznamné vySSi (napf. na Slovensku v roce 2008
byla udavana 9% proockovanost). Pro zlepSeni situace je
nutné nejen zvySovani informovanosti rodi¢ll o tomto u¢in-
ném preventivnim opatfeni, ale pfedevsim jeho aktivni propa-
gace vSemi praktickymi Iékafi pro déti a dorost.
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Surveillance tetanu v Ceské republice
Vladimir Janout
Nérodni referencni laborator pro tetanus
Ustav preventivniho lékarstvi LF UP Olomouc

Prispévek se zabyva feSenim hlavnich problém0, které se
v ramci surveillance tetanu objevily v Ceské republice.
Zdlraznuje vyznamnou Ulohu prof. MUDr. Karla Rasky,
DrSc., ktery jiz na pocatku Sedesatych let minulého stoleti
vypracoval principy surveillance a jeji aplikace pfi feSeni
opatfeni proti infekénim nemocem v Ceské republice.
Také u tetanu byly v ramci surveillance fedeny néasledujici
problémy:
— problematika onemocnéni tetanem u fadné ockovanych
0sob,
— problematika imunity proti tetanu u starsich osob,
— rychla sérologicka diagnostika pfitomnosti protilatek pro-
ti tetanu.
Je uveden pfiklad rozhodovani podle principli mediciny
zalozené na dlkazu. .
PFispévek uvadi, ze se v ramci surveillance tetanu v Ceské
republice podafilo vyfeSit vSechny problémy souvisejici
s vyskytem tetanu a imunitou proti této infekci. Proto je moz-
no konstatovat, ze tetanus je v Ceské republice eliminovan.

Surveillance akutnich respirac¢nich infekci
virového plvodu v Ceské republice
Martina Havli¢kovéa, Jan Kyn¢l
Statni zdravotni Ustav, Praha

Respira¢ni infekce pfedstavovaly odedavna vyznamny
zdravotnicky problém. Po prvni izolaci chfipkového viru
v roce 1933 a uspésnych pokusech s protichfipkovou vakci-
nou byla chfipka jako jedna z prvnich preventabilnich respi-
ra¢nich virovych infekci zahrnuta mezi infekce, které Svétova
zdravotnicka organizace zacala v celosvétovém méfitku sle-
dovat. Mezinarodni monitoring cirkulace chfipkovych virQ
zaCala Svétova zdravotnicka organizace postupné budovat
od roku 1948. Narodni referenéni laboratof pro chfipku byla
ve Statnim zdravotnim ustavu oficidlné zfizena v roce 1956,
nicméné jiz od roku 1951 se virologické oddéleni z popudu
prof. Rasky problematikou respiraénich viréz zabyvalo.
Vedenim nové laboratofe byla povérena dr. Béla Timova.
V roce 1956 se v laboratofi podafilo izolovat do té doby zcela
neznamy chfipkovy virus z respiraéniho sekretu koni, u nichz
zplUsoboval onemocnéni znamé dfive jako Hoppengardensky
kaSel. Tento mimofadny uspéch mél mezi svétovymi virology
velky ohlas a virus pod jménem A/equi/Prague 1/56 je
dodnes uvadén ve v8ech svétovych sbirkach.

Postupné se sledovani respiracnich virovych patogent
v Ceské republice rozsifilo od chfipky na celou fadu dal$ich
respiracnich virQ. Sledovani bylo viceméné plosné s ¢etnym
sbérem klinického materidlu (nazofaryngedlniho sekretu
a krevnich vzorkU). Virologicky program pak logicky doplrio-
val sledovani po¢tu nemocnych s akutni respira¢ni infekci
podle definovanych diagn6z. NRL pro chfipku se dlouhodobé
zabyvala i ekologii chfipkového viru a velmi tésné spolupra-
covala s veterinarnimi odborniky. Program epidemiologické
bdélosti v oblasti chfipky a dalSich respiracnich virli byl pIné
vybudovan na zakladech, jejichz nosna pravidla a principy
byly dany filozofii epidemiologické Skoly prof. Rasky, ktery
kazdou nakazu povazoval za komplexni jev vyzaduijici logic-
ké propojeni medicinského i pfirodovédného pfistupu
a pohledu na véc. Sou€asna praxe jiz neumoziiuje plosny
sbér klinickych vzorkud, avSak ve spolupraci s fadou kolegl
v terénu se béhem poslednich 5 let podafilo vybudovat sit
spolupracujicich praktickych |ékafu, ktefi se podili na syste-
matickém sbéru klinického materialu a byl tak vytvoren
zaklad pro sentinelovy systém sbéru virologickych dat. Tento
program zastituje hlavni hygienik CR, ktery jej také kazdy rok

oficialnim pokynem zahajuje. V NRL pro chfipku a v NRL pro
nechfipkové respiracni viry je v programu virologické surveil-
lance kazdy rok vySetfeno 500—1000 klinickych vzorkd.

V roce 1998 byla NRL pro chfipku v SZU jako jedna z prvnich
evropskych laboratofi ,vychodniho bloku® pfizvana do progra-
mu EISS (European Influenza Surveillance Scheme) a v sou-
Casné dobé je pIné zaclenéna do programu, ktery koordinuje
Evropské centrum pro prevenci a kontrolu nemoci (ECDC).

Surveillance a bakterialni strevni infekce
Petr Petras
Statni zdravotni Ustav, Praha

Bakterialni stfevni infekce jsou nej¢astéji vyvolany konzu-
maci potravin kontaminovanych bakterii, ¢i enterotoxinem,
které tyto bakterie produkuji.

Roéné je v Ceské republice dokumentovano nékolik tisic az
desitek tisic pfipadd téchto onemocnéni. Je jim proto vénova-
na velka pozornost vSech profesi zdravotnickych pracovnik(.
NRL pro salmonely, vedena dr. Dobromilou Matéjovskou
a NRL pro shigely, kterou vedla dr. Eva Aldova, byly také mezi
prvnimi Narodnimi referenénimi laboratofemi, které prof. Karel
Rasgka v roce 1957 zalozil. V soudasnosti je v Ceské republice,
podobné jako v zapadni Evropé, nejCastéjsi stfevni bakterialni
infekci kampylobakteridza, kterd v roce 2007 vystfidala do té
doby nejcetnéjsi salmoneldzy. V roce 2008 bylo v EPIDATu
hlaSeno 20 175 kampylobakterioz a 11 009 salmonel6z. Ve
stejném roce bylo registrovano i 229 pfipadu vysoce infekéni-
ho onemocnéni, kterym jsou shigelézy (bakterialni Uplavice).

Stafylokokova enterotoxikdza, jako nej¢astéjsi alimentarni
intoxikace, je zpUsobena enterotoxinem, ktery produkuje
fada kmenu druhu Staphylococcus aureus. Ro¢né je evidova-
no a diagnostikovano nékolik epidemii.

V posledni dobé se pozornost soustfeduje i na enterohemo-
ragické kmeny Escherichia coli (EHEC). Tyto velice nebezpec-
né bakterie vyvolavaji hemoragické kolitidy, které mohou
u malych déti progredovat v systémové onemocnéni, hemoly-
ticko-uremicky syndrom (HUS). Ten je hlavni pfi€¢inou akutniho
renalniho selhani u malych déti, v tézkych pfipadech s letalnim
koncem. V letoSnim roce bylo v NRL pro Escherichia coli a shi-
gely dosud diagnostikovano 5 kment EHEC od déti hospitali-
zovanych s HUS vcetné jednoho umrti dvouleté divky.

Bakterialni stfevni infekce stoji v popfedi zajmu i Evrop-
ského centra pro prevenci a kontrolu nemoci (ECDC). Ceska
republika jako ¢lenskd zemé EU je povinna vykazovat tato
onemocnéni do systému TESSy (The European Surveillance
system). K fadnému pinéni téchto povinnosti je nezbytna
vSestranna spoluprace epidemiologl, mikrobiologli, o$etfuji-
cich Iékarl, ale téz veterinard.

Globalni epidemie HIV/AIDS -
historie a souc¢asnost
Marie Bric¢kova
Statni zdravotni ustav, Praha

Globalni epidemie HIV/AIDS je vyzva, kterou uz, bohuzel,
nemohl prof. MUDr. Karel Raska, DrSc. pfijmout. Jinak by byl
urcité ve stfedu déni a zcela jisté by zdsadnim zpusobem
ovlivnil fedeni pandemie AIDS.

Pro¢ se nedafi ani po témér 30 letech soustfedéného usili
vyresit problém HIV/AIDS a pro¢ pandemie s nezten¢enou
silou decimuje svétovou populaci?

Pro¢ onemocnéni popsané poprvé v roce 1981, jehoz viro-
vy plvodce byl objeven v roce 1983, neni dosud moZno
uspésné vylécit? Pro¢ dosud neexistuje specificka profylaxe
ve formé Uspésné vakciny? Mnoho otazek, malo odpoveédi.

Vznik onemocnéni AIDS, prvenstvi objevu jeho plvodce,
stanoveni zdroje nakazy a zpuUsob jejiho pfenosu provazi
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Fada nejasnosti az mystérii. Siroce zalozena evropska surve-
illance HIV/AIDS fizena zkuSenymi evropskymi pracovniky
z Pafize od roku 1983 jako jedna z nejlépe propracovanych
siti (networks) objasnila fadu epidemiologickych parametr(
této nakazy, vyskytu a Sifeni HIV/AIDS vSak nedokazala
zabranit. Je prokazano, Ze zdrojem plvodce nakazy jsou opi-
ce Starého svéta, jedna se tedy prakticky o zoon6zu. Za
objev vyvolavatele AIDS, RNA viru HIV, ziskali v minulém
roce francouzsti virologové z Pasteurova ustavu, Frangoise
Barré Sinoussi a Luc Montagnier, Nobelovu cenu. Zcela opo-
menuti pfitom zdstali americti virologové (R. Gallo a v té dobé
v USA pracujici Ceskoslovensky védec M. Popovi€), ktefi
prakticky soucasné s francouzskym pracovistém izolovali
a podrobné analyzovali virového plvodce AIDS. BohuzZel, jak
bylo pozdéji prokazano, ke konstrukci prvniho laboratorniho
diagnostika pouzili virus francouzsky. | kdyz byli ocisténi
z podezieni umysiného podvodu, urcity stin na jejich profesni
kariéfe to zanechalo, a to se projevilo zfejmé i pfi udileni
Nobelovy ceny. Boje o prvenstvi ve védeckych idejich a obje-
vech nejsou zase az tak vyjime¢né, jak by se mohlo zdat.
A ne vzdy je ocenén ten s nejvétsimi zasluhami. Prof. K. Ra$-
ka a eradikace varioly jsou toho také dobrym pfikladem.

V soucasné dobé se HIV Sifi v lidské populaci z 80-90 %
sexudlni cestou, a to jak homosexualni tak heterosexualni
(posttransfuzni nakazy byly po zavedeni masového screenin-
gového testovani krevnich darct prakticky vylouéeny). Vyso-
ce ohroZenou populaéni skupinou zlstavaji vSak, zvlasté
v nékterych regionech vychodni Evropy, injekéni uzivatelé
drog. A zde je jedno z vysvétleni neucinnosti preventivnich
opatreni pfi nedostupnosti specifické vakciny. Jedna se totiz
o nutnost behavioralnich zmén a jejich prosazovani v oblasti
sexu a zneuzivani drog je velmi obtizné.

Pro¢ dosud nebyla zkonstruovana ucinna anti HIV vakcina?
Plyne to pfedevSim z unikatni povahy viru HIV. Uplatiuji se
zejména enormmni mutagennost HIV a zcela jiné imunitni
mechanismy, nez byvaji obvyklé u béznych virovych infekci.
Rada vyvinutych a experimentalné pouzitych HIV vakcin sice
vyvolala tvorbu protilatek, ale témto protilatkam chybél proteké-
ni charakter. V oblasti anti HIV se nabizi fada nejriznéjsich pfi-
stupy, které zde nelze rozebirat, a je jen nutno veéfit, ze néktery
z nich pfinese konec¢né feSeni. Bohuzel se vSak po pocate¢nim
entusiasmu objevuji nazory renomovanych svétovych imunolo-
gu a virologu, ktefi skepticky tvrdi, Ze efektivni anti HIV vakcina
nebude nikdy zkonstruovana. Jsem presvédcena, ze s témito
zavéry by profesor K. Raska nikdy nesouhlasil.

Molekularni epidemiologie tuberkulézy
Milan Kubin
Hyagienicka stanice hlavniho mésta Prahy

Metody molekularni genetiky zavrsily snahy o poddruhové
¢lenéni komplexu Mycobacteria tuberculosis, které se pak
v zadsadnim rozsahu uplatnilo v epidemiologii tuberkuldzy. Tri-
vialni nazev DNA fingerprinting pouzivany pro nej¢astéji pou-
zivané techniky svéd¢i o vysokém stupni individualizace jed-
notlivych kloni mykobakterialnich populaci, jejichz detekce
se promitla nejen pfi prilkkazu prfenosu tuberkuldézy mezi zdro-
jem infekce a infikovanymi jedinci, ale také pfi studiu Sifeni
tuberkuldzy v populaci, v geografickych rozdilnostech myko-
bakterialnich populaci, jejich specifickych vlastnostech — jako
napf. virulenci a citlivosti na antituberkulotika apod.

Metodu RFLP zalozenou na detekci specifické insertivni
sekvence 1S6110 v restrikénich fragmentech genomu Myco-
bacteria tuberculosis jsme pouzili pro charakterizaci myko-
bakterialnich populaci vylu¢ovanych nemocnymi s tuberkuld-
zou v Praze, v jihomoravském a severomoravském regionu,
pfi prikazu mikroepidemii tuberkulézy v oblasti nizké preva-
lence tuberkulézy v jihomoravském kraji, pfi prikazu Sifeni
multirezistentni tuberkuldzy, u vézil s tuberkulézou a pfi
oveérovani profesionalni infekce tuberkuldézou.

Technika spoligotypizace vyuzivajici polymorfie pfimych
repetitivnich sekvenci zaloZzena na priikazu hybridizace speci-
fickych spacerd v souboru 43 oligonukleotidd byla uplatnéna
pfi analyze 230 izolatl Mycobacteria tuberculosis z Prahy
a jihomoravského regionu. Hlavnim poznatkem této studie byl
prikaz kmen( skupiny Beijjing izolovanych od nemocnych
z jihovychodni Asie, ktera je endemickou oblasti tohoto geno-
typu. Vysledky spoligotypizace 393 ¢eskych kmenu byly také
zafazeny do rozsahlé srovnavaci mezinarodni studie vice nez
39 000 izolatd komplexu Mycobacteria tuberculosis ze 122
zemi cilené na geografické rozsifeni jednotlivych genotypt.

Vyuziti metod DNA fingerprintingu komplexu Mycobacteria
tuberculosis a zejména jejich novéjsi automatizované techni-
ky se staly v fadé evropskych statu integraini sou¢asti narod-
nich programu kontroly tuberkulézy. Dokumentuji pfedevsim
pfenos tuberkulézy mezi zdrojem infekce a infikovanymi
jedinci, a doplnuji tak dfivéjsi tradiéni metody sledovani kon-
taktd, dovoluji také sledovat genetickou strukturu pdvodce
tuberkuldézy v populaci a umoznuji identifikovat import dfive
neznamych mykobakteridlnich klond ze vzdalenych geogra-
fickych oblasti.

Sympozium ,Surveillance a budoucnost epidemiologie“ bylo zorganizovano 1. LF UK v Praze a SpoleCnosti pro epidemiologii
a mikrobiologii CLS JEP ve spolupréci se Statnim zdravotnim ustavem a 3. LF UK v Praze. Organizace sympozia byla umoznéna diky
laskavé podpore poskytnuté firnami Edlin s.r.0., Fei Europe B. V., Mikro spol. s r.o. a Olympus Czech Group s.r.0., veliky dik patfi firmé

GlaxoSmithKline, s.r.o. jako hlavnimu sponzorovi.

prof. MUDr. Ivan Raska, DrSc.

October 20, 2009

Dear Professor Ilvan Raska,

Pozdravny dopis dr. Halfdana Mahlera, byvalého Generalniho feditele SZO
Professor Ivan Raska
Institute of Cellular Biology and Pathology
First Faculty of Medicine, Charles University of Prague

| realize that your father would pass his 100th birthday anniversary on the 17th of November 2009.

Living in an intimate intellectual dialogue with your father in WHO Geneva | could follow his many intense endeavours to promote
WHOs investment in Communicable Diseases in general and in Surveillance and Smallpox Eradication in particular. He succeeded inter
alia in the establishment of two new independent Units within the Communicable Diseases Division, that of Surveillance and that of
Smallpox Eradication. After a long, difficult struggle, WHO decided to send him to USA to negotiate with its Government an intensification
of the Global Smallpox Eradication campaign. To WHO HQs great surprise he returned to Geneva with a great victory: the USAs
Government would fully support WHO with an acceleration of the Global Smallpox Eradication Programme and its related Surveillance
Programme. And so, some 10 years later WHO could declare Smallpox for globally eradicated! In my personal opinion WHO - including
your father — deserved a Nobel Prize for that extraordinary accomplishment!

With my warmest thoughts
Halfdan Mahler
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XXV. léka
3

Litomérice,

Tradi¢ni kazdoro¢ni odborné setkani Iékarnikl celé repub-
liky zavitalo tentokrat do severoCeskych Litoméfic. Prvnim
stéZejnim tématem byla farmakoterapie nemoci v détském
véku. Pozvani byli renomovani fecnici. Prvni pfednasku
o fyziologickych funkcich détského organismu prednesl
s nadhledem sobé& vlastnim brnénsky fyziolog
doc. MUDr. Z. Wilhelm. Doc. MUDr. J. Hoza z 1. LF UK v Pra-
ze nas provedl uskalimi |éCby Iékem u déti. Reaktivita dét-
ského &i dospivajiciho organismu na léCivo byva mnohdy
dosti odliSna od reakce dospélych. Doc. Vilma MareSova,
pfednostka infekéni kliniky nemocnice na Bulovce, prfednesla
pfehled antibiotik uzivanych v pediatrii a jejich vhodny vybér,
indikace a spravné davkovani. MUDr. L. Skvorova z détské
kliniky Masarykovy nemocnice v Usti nad Labem pfednesla
spole€né sdéleni se svym otcem na téma endokrinni one-
mocnéni v détském a adolescentnim véku a jejich spravné
Ié¢eni. Dopoledni blok uzaviela MUDr. K. Jaro$ova prehledo-
vou prednaskou o détskych revmatickych nemocech a jejich
adekvatni léCbé.

Druhym nosnym tématem, které se vinulo zbyvajicim pro-
gramem, byla véehochut ze souasné farmacie a lékarenstvi.
Cestny ¢len Ceské farmaceutické spoleénosti CLS JEP, pan
profesor J. Kvétina pfednasel o poslednich vysledcich svého
vyzkumného tymu, ktery vyuziva k pokusiim kapslovou endo-
skopii a podobné diagnostické metody k monitorovani légiva
v ptedklinickém zkouseni. PharmD. P. Skvor seznamil poslu-
chace s novinkami v legislativé postgradualniho vzdélavani.
VoIné na néj navazal Mgr. J. Kotlaf s komentarem k soucas-
nému stavu specializaéniho vzdélavani lékarnikll a farma-
ceutickych asistentek. PharmDr. Z. Sklenaf pak podal prehled
rizikovych 1éCiv v pediatrické dermatologické recepture. Otaz-

rnické dny
-~5. Fijna 2009

ku jak spolupracovat ve verejné lékarné s nutrini terapeut-
kou, zodpovédél v zavére¢né prednasce sobotniho programu
PharmDr. P. Krpalek.

Sobotni program se skladal jiz jen ze tfi sdéleni. Zamysle-
ni nad budoucnosti vefejnych Iékaren si pfipravil Mgr. M.
Hampel, . Slaninova nas seznamila s moznymi perspektiva-
mi lékarnickych alianci a PharmDr. L. Chudoba se zamyslel
nad roli Iékarny z pohledu lékové politiky Svazu zdravotnich
pojistoven.

Na konci odborne Casti probéhla panelova diskuze za
Ucasti Mgr. St. HavliCka, prezidenta Ceske lekarnicke komory
(CLeK) a dopolednich prednasejicich. Nesla se v duchu stale
nedofeSenych problém Iékarnikl jak smérem ven, tak smé-
rem dovnitf.

Cela akce byla velmi dobfe pfipravena jak po strance
odborné, tak spole¢enské. Uvodni veder nam zpfijemnil jazz
band pana Rudziéky z Litoméfic slozeny ze zakd LSU. Hrali
k tanci i poslechu. Uvitaci vecer navodil skvélou atmosféru.
Neprekonatelny v8ak nadlouho zlistane spoleéensky vecer
v sobotu 3. fijna, kdy se vsichni Ucastnici lIékarnickych dnli
stali posadkou vyletni lodi Porta Bohemica 1, ktera brazdila
vody Labe do pozdnich noénich hodin. P¥i pfijemné hudbg,
dobrém jidle i moku (pivo, bur€ak, vino) se lékarnici rozSoup-
li na tuto profesni skupinu az nevidané. Potfebovali jisté
zapomenout na spoustu starosti vSedniho dne, které jejich
praci stale znepfijemnuji. To se, myslim, ve tfech dnech stra-
venych v krasnych Litoméficich podafilo.

PharmDr. Pavel Grodza
1. mistopfedseda CFS CLS JEP
e-mail: panacea @iol.cz

Vil. Ningerovy dny

Luhacovice, 9.-

Ve dnech 9. a 10. fijna 2009 se v Luhacovicich konaly VII.
Ningerovy dny poradané Klinikou détské ORL LF MU a FN
Brno. Jako hlavni témata byla probirana problematika span-
kové mediciny a poruch €ichu a chuti.

Prvni den jednani byly v odpolednim bloku pfedneseny
prednasky, které se zabyvaly problematikou spankové medi-
ciny. Cely blok pfednasek patec¢niho odpoledne byl pfipraven
a moderovan dr. Martinou Ondrovou z Kliniky détské ORL LF
MU a FN Brno. Prvni pfenaska podala zakladni pfehled pro-
blematiky a v dalSich dvou pneumolog J. Vyskocilova a neu-
rolog M. Moran prednesli diagnostiku a terapii poruch spanku
z pohledu pfislusnych obori. Pfednaska doc. J. Plzéaka z FN
v Motole prezentovala moznosti chirurgické lé¢by poruch
spanku a spankové apnoe a pfednaska M. Pretla z VFN Pra-
ha zahrnovala pohled neurologa na moznosti IéCby. Zavérec-
né tfi prednasky T. Pniaka, R. Minafika a V. Pavelece

10. Fijna 2009

demonstrovaly zku$enosti autorll s pfistupem k |é¢bé ron-
chopatie a problematiky poruch spanku. Ve druhé ¢asti odpo-
ledne byly pfedneseny prednasky o spankové mediciné
v détském véku: M. Machalova Brno, I. Pfihodova — neurolo-
gicka klinika 1. LF UK Praha. M. Ondrové z Brna, P. Svecova
ze Svitav a J. Kraus z BeneSova prezentovali své zkuSenosti
s operacnimi technikami pfi redukci objemu krénich tonsil
u déti.

Sobotni dopoledne bylo v prvni ¢asti vénovano proble-
matice poruch chuti a ¢ichu pod vedeni J. Vodi¢ky z pardu-
bické ORL kliniky. Doc. E. Racekova ze Slovenské akade-
mie véd uvodni pfenaskou dokumentovala neurogenezi
Cichového systému za fyziologickych a patologickych pod-
minek. Kolegové J. Vodic¢ka, H. Jelinkova a H. Gabrielova
z pardubické ORL kliniky své pfednasky soustfedili na pro-
blematiku vySetfeni Cichu a chuti. Byly téz probirany otaz-
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ky poruch ¢€ichu po operacich nosu (P. LukaSek a A. Men-
Sikova).

Diskuze se pak tykala klinického vyuziti poznatk a algorit-
mu pfi vySetfeni chuti a €ichu riznymi metodami.

Posledni sobotni bok byl vénovan variim a byl zde prezen-
tovan SusySafe Projekt, ktery se zabyva problematikou
cizich téles u déti. M. Cerny a |. Bartova z Pardubic pfednesli
prednasky s namétem endoskopického vySetieni polykacich
cest. Zaveére¢na prednaska M. Vanové z Luhacovic o reakci
tonsil na lokalni kortikoidy vyvolala bohatou mezioborovou
diskuzi s protichGdnymi nézory a vysloveno doporuéeni
pokracovat ve studii a zahrnout vétsi pocet pacient(.

SpoleCenska ¢ast se setkala s nadSenym ohlasem témér
150 Gcastnikd, pfi setkani u bohatého stolu, cimbélu a vybra-
nych vin. V salu Spole¢enského domu byly kulodrné diskuto-
vany odborné otazky i domlouvany schiizky do pozdnich ran-
nich hodin. Dalsi Nigrovy dny jsou planovany zase za dva
roky.

prof. MUDr. Ivo Slapék, CSc.
KDORL LF MU a FN Brno
e-mail: islapak @fnbrno.cz

Soucasny stav hormonalni terapie
patologii menopauzy

Aktualni zprava z 10. konference CMAS CLS JEP
_ aSOM GGPS CLS JEP
Spindlerav Mlyn, 16.-18. Fijna 2009

Ve dnech 16.—18. fijna 2009 se v hotelu Horal ve Spindle-
rové Mlyné konala 10. konference o menopauze, nazvana
Klimakterickd medicina ke Svétovym dnim menopauzy
a osteoporozy.

Datum 18. fijen je tradicné uznavan jako Svétovy den
menopauzy a 20. fijen jako Svétovy den osteopordzy. Mys-
lenka ustanovit Svétovy den menopauzy vzesla z Mezina-
rodni menopauzalni spole¢nosti (IMS), svétové organizace
zalozené v roce 1978. Vybor IMS kazdy rok vyzyva vSechny
narodni menopauzalni spole¢nosti, aby tento den vénovaly
velkou pozornost problémim menopauzy a rizikim, ktera
milionim Zen na celém svété pfinas$i menopauza a s ni spo-
jeny estrogenni deficit. Kazdy Svétovy den menopauzy (od
pfistiho roku Svétovy mésic menopauzy) ma svoji narodni
rovinu, v niz se k této akci pfipojuje i Cgské menopauzalni
a andropauzalni spole¢nost CLS JEP (CMAS) a Sekce pro
otazky menopauzy (SOM) CGPS JEP. Obé nasSe meno-
pauzalni organizace oslavovaly v poslednich nékolika
letech Svétovy den menopauzy zcela mimofadnym zpU-
sobem. K tomuto datu poradaly svoje konference o meno-
pauze. Byly to konference v Hradci Kralové, Ostravé,
Brné a Hradci nad Moravici. Od roku 2008 se konference
konaji stfidavé ve Slovenské a v Ceské republice jako
mezinarodni ¢esko-slovenské akce ve spolupraci se Sek-
ci gynekologické endokrinologie a klimakteria Slovenské
gynekologicko-porodnické spole¢nosti SLS. V lofiském
roce se prvni spolecna konference konala v Popradu,
letoSni druha ve Spindlerové Mlyné.

Prudké zhorSeni pocasi a silné snézeni v Krkonosich ved-
lo k obavam, zda se konference vibec uskute¢ni a pokud
ano, jestli na ni nakonec nékdo pfijede. Spindlerdv Mlyn
a Svaty Petr nas skute€né pfivitaly zavéjemi vysokymi néko-
lik desitek centimetrll, vano¢ni scenérii a snézenim. Presto
dorazilo hodné ucastnik(l, fada z nich i na letnich pneumati-
kach. Odpadly pouze ctyfi pfednasky, z toho dvé autorl
z Némecka, kde kalamita byla je$té horsi. Ugast na konfe-
renci byla nakonec velka, pfednasky byly provazeny bohatou
diskuzi a myslim, Ze vSichni ucastnici byli s Urovni a pribé-
hem jednani spokojeni.

Po uvodnich dvou prfednaskach A. Dolezala a J. Dolezalo-
vé ,Obrazy z déjin porodnictvi“ a J. Donata ,Soucasny stav
v |é¢bé patologii postmenopauzy” nasledoval odborny pro-
gram rozdéleny do tematickych blokd: perimenopauza,

navrh doporu€eni k hormonalni 1é¢bé, osteoporéza, alterna-
tivni moznosti feSeni potizi spojenych s pfechodem, mam-
mologicka problematika a volna sdéleni. Satelitni sympo-
zium firmy Bayer Schering Pharma, generalniho sponzora
konference, se tykalo otazek hormonalini terapie, kardiova-
skularniho rizika po menopauze a hormonalni [é¢by a anti-
koncepce po &tyficitce.

Za nejvetsi pfinos konference povazuji vytvoreni
navrhu doporu¢eni k hormonalni |é¢bé, a to proto, Ze
hormonalni 1é¢bu provazi stale jeSté mnoho neopravné-
nych obav, pfi¢itd se ji i v Iékafskych kruzich hodné
nezadoucich a negativnich a¢ink(, mezi gynekology
i 1ékafi jinych obor( vlddne strach z rakoviny, zilnich
trombéz, embolizaci, gynekologové se boji IéCit osteo-
porézu atd. Pfes jednoznacné zavéry velkych randomi-
zovanych studii, prokazujicich vyznamné snizeni rizika
v8ech zlomenin po estrogenni lécbé, estrogeny stale
jesté oficialné nejsou povazovany za |ék prvni volby
u postmenopauzalni osteopordzy. Pfi tvorbé doporuceni
pro hormonalini 1é¢bu CMAS i SOM vychazely z doporu-
¢eni IMS, publikovanych v roce 2004, 2007 a 2008
(1-3) a pfedevsim z materialt a prohlaseni Severoame-
rické menopauzalni spole¢nosti (NAMS) (4). Tato spo-
leCnost kazdy rok vydava a publikuje svoje prohlaseni
k hormonalni 1é¢bé, kazdy rok organizuje svoje konfe-
rence o menopauze, vydava cCasopisy Menopause
a Menopause Management a kazdy mésic na internetu
uvefejnuje svoje Flashes. Ma bohaty vzdélavaci
a doskolovaci program, kazdoro¢né ukonovany zku-
Sebnimi testy a udélenim osvédcéeni k vyuce a lécbé
patologii menopauzy (5).

Navrh doporuceni podle materiald IMS pfednesl na konfe-
renci T. Fait. Panelova diskuze (J. Donat, J. Zahradkova, M.
Burdova, P. Koliba, T. Fait) pak bod po bodu pfehodnotila
vSechny podstatné udaje doporuc€eni a vysledkem je nové
doporuceni pro hormonalni terapii na rok 2009/2010. Dopo-
ru€eni bude vedle Casopisu |ékafl ¢eskych publikovano
i v Ceské gynekologii a v Klimakterické medicing. Stane se
zakladem pro doporucéeni a zadost o pfehodnoceni hormo-
nalni I1éCby ve vztahu k postmenopauzalni osteopordze na
urovni centralnich organd.

Nové doporuceni je plné v souladu s nejnovéjSimi védec-
kymi poznatky a zavéry a s prohladenimi NAMS (6).
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DOPORUCENI CMAS A SOM CGPS CLS JEP
PRO HORMONALNI LECBU U ZEN PO
MENOPAUZE

I. Hormonalni terapii (HT), a to u Zen s délohou
estrogen-progestogenni (EPT) a u zen bez délohy
samotné estrogeny (ET), doporucujeme:

1. k lé¢bé klimakterického syndromu (vazomotoricka
symptomatologie);

2. k 1é€bé urovaginalnich pfiznak{ (urogenitalni atrofizace
sliznic) a pfi atrofizaci ostatnich sliznic (pfedevSim oka), pfi
urovaginalnich potizich preferujeme vaginalni estradiol;

3. u pred€asné (spontanni nebo arteficialni) menopauzy
k prevenci osteoporézy a ischemické choroby srdecni. HT by
méla byt podavana nejméné do primérného véku menopau-
zy (51 let).

4. k prevenci a lécbé postmenopauzalni osteopordzy (Ié¢-
ba je vhodna zejména pro mladsi Zeny ve véku 50-59 let).
Casto soucasné lé¢ime i klimaktericky syndrom (az u 80 %
zen).

5. Obecné: HT terapii doporucujeme, pfevazuje-li jeji pro-
spéch nad rizikem.

Foto 1. Prof. Josef Donat pfi zavére¢ném hodnoceni konference

Il. Hormonalni terapii (EPT a ET) nedoporucujeme:

1. u karcinomu prsu (v sou€asnosti i v minulosti);

2. u estrogen-dependentnich malignich nadoru;

3. pfi idiopatické tromboembolické nemoci (hluboka Zilni
trombdza vznikla v souvislosti s téhotenstvim, hormonalni
antikoncepci nebo hormonalni [é¢bou, plicni embolizace);

4. pfi infarktu myokardu a stavu do jednoho roku po ném;

5. u stavl po ischemické mozkové mrtvici;

6. Obecné: HT nedoporu€ujeme, pfevazuje-li jeji riziko nad
prospéchem.

lll. DalSi prospéch hormonalni terapie:

1. Vyznamné snizuje (EPT i ET) riziko kolorektalniho karci-
nomu, nelze ji ale doporucit jako prevenci.

2. Lze ji doporugit u hypertenze i diabetes mellitus.

3. Pfiznivé ovliviiuje lipidové spektrum a ve véku 50-59 let
muUze pusobit jako primarni kardiovaskularni prevence, teprve
ve véku nad 70 let toto riziko zhorSuje.

IV. Dal§i mozna rizika hormonalni terapie:

1. Riziko karcinomu prsu se u EPT zvySuje po sedmi letech
uzivani, samotné estrogeny riziko nezvySuji, je mozné je
podavat az 15 let.

2. U zen s délohou by i nizkodavkova estrogenni terapie
méla byt oponovana progestogeny ke snizeni rizika vzniku
hyperplazie a karcinomu endometria.

3. U Zen se zvySenym rizikem pro tromboembolickou
nemoc preferujeme nizkodavkou a transdermadlni formu
HT.

4. Za vSech okolnosti preferujeme nizkodavkovou [é¢bu,
a to jak ve slozce estrogenni, tak progestogenni.

5. HT neni doporu¢ovana jako primarni nebo sekundarni
prevence ischemické choroby srde¢ni, ET u Zen ve véku
50-59 vSak mulze preventivné plsobit, snizuje intervenéni
koronarni index.

6. Ve veéku nad 60 let HT zvySuje riziko stafecké demence,
naopak ve véku 50-59 let toto riziko snizuje.

7. HT neni prevenci Alzheimerovy nemoci.

V doporuéeni CMAS a SOM se bezprostfedné odrazi
pfehodnoceni studie WHI, a to obou jejich vétvi, napfi¢
v&emi vékovymi skupinami i jednotlivych vékovych skupin
v mnoha sledovanych problémech. Nové vysledky byly
zvefejnény na 19. vyro€nim mitinku NAMS v roce 2008
(6), na 12. svétovém kongresu IMS v Madridu v roce 2008
(7), na 8. workshopu IMS v Pise v roce 2009 (8), na
8. evropském kongresu o menopauze (EMAS) v Londyné
v roce 2009 (9) a na 20. vyrocnim mitinku NAMS v roce
2009 (10).

Foto 2. Spindlerav Mlyn 17. fijna 2009

Ceska menopauzalni a andropauzalni spoleénost jako
pfidruzeny ¢len IMS s uUzkou informaéni a metodickou
navaznosti na NAMS muze byt garantem nejnovéjsich
védeckych poznatkll a zavérd v oblasti klimakterické
mediciny a hormonalni terapie. Je mezioborovou spolec¢-
nosti, pfistupnou vysokoskolaklim i stfednim zdravotnim
pracovnikim vSech oborll, zainteresovanych v problema-
tice zdravotnich aspektl klimaktéria a starnuti Zeny
a muze.
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SPOLEK LEKARU CESKYCH

Spolek lékart ¢eskych v Praze pofada v lednu,
unoru a v bfeznu 2010 pravidelné prednaskové
vecery s diskuzi.

Zacgatek vzdy v 17 hodin v Lékarfském domé
v Praze 2, Sokolska 31.

DNE 25. LEDNA 2010

Prednaskovy vecer Gynekologicko-porodnické
Kliniky 1. LF UK a VFN

Prednosta: prof. MUDr. Alois Martan, DrSc.

Klaustiv vecer

Koordinator: prof. MUDr. Alois Martan, DrSc.

1. A. Pafizek: Uvod (5 min)

2. Z. Hajek: Diagnostika pred¢asného porodu
(10 min)

3. M. Koucky: Infekce — nejCastéjsi pficina
pred¢asného porodu? (10 min)

4. A. Pafizek: Tokolyza (10 min)

5. B. Ostadal: Vliv betamimetik na matku

a myokard v ¢asné fazi ontogenetického vyvoje
(10 min)

6. V. Sebron: Tokolicka terapie a plod/novorozenec
(10 min)

Diskuze

DNE 1. UNORA 2010

Prednaskovy vecer 1. chirurgické Kliniky 1. LF UK
a VFN

Prednosta: prof. MUDr. Zdenék Krska, CSc.

KukulGv vecer
Pokrocila interdisciplinarni spoluprace

Koordinator: prof. MUDr. Zdenék Krska, CSc.

1. Z. Krska: Uvod — Interdisciplinarni spoluprace

u pokrodilych stavd (10 min)

2. J. Svab: ISZ — limity konzervativni [é€by (10 min)
3. K. Kudrna, P. KFiz: Pfiprava warfarinizovanych
nemocnych k akutni osteosyntéze stehenni kosti
(10 min)

4. O. Paul: Krvaceni do GIT (10 min)

5. D. Schmidt: Interdisciplinarni vykony na travicim
traktu (10 min)

6. J. Ulrych: Akutni pankreatitida (10 min)

7. M. Sedlaf, M. Rehak: Bodné poranéni srdce
(10 min) .

8. Z. Krska, S. Cemak, S. Tréa: Generalizované
gynekologické tumory (10 min)

Diskuze

DNE 8. UNORA 2010

Prednaskovy vecer lll. interni kliniky 1. LF UK
a VFN .

Prednosta: prof. MUDr. Stépan Svacina, DrSc.

Charvatlv vecer

Koordinator: prof. MUDr. Stépan Svagina, DrSc.
1. S. Svacina: Uvod — vyskyt obezity a nové
moznosti lé¢by (10 min)

2. M. Haluzik: Novinky v endokrinni funkci tukové
tkané. (15 min)

3. Sucharda P.: Metabolicka chirurgie - krok za
hranice obezity? (10 min)

4. Slaba S.: Psychoterapie obezity (10 min)

5. Matoulek M.: Fyzicka aktivita v 16€bé obezity
v praxi (15 min)

Diskuze

DNE 15. UNORA 2010
Slavnostni prednaskovy vecer Spolku lékart
Eeskych v Praze

Pfedseda: prof. MUDr. Jan Kvasni¢ka, DrSc.

Maydlova prednaska
Hirschsprungova choroba _
Prednasejici: prof. MUDr. Richard Skaba, CSc.

DNE 22. UNORA 2010

Prednaskovy vecer 1. interni kliniky 3. LF UK
a FNKV

Pfednosta: prof. MUDr. Jifi Horak, CSc.

Jonasuv vecer

Koordinator: MUDF. Jifi Zabka, CSc.

1. J. Zabka: Uvod (5 min)

2. M. Havda, J. Zabka, I. Rychlik, Z. Vernerova:
Nefropatie ve vy$S§im véku (analyza bioptickych
ndlezu u starsich pacientli na nasem pracovisti)
(10 min)

3. J. Zabka, M. Havrda, M. MokrejSova, K. Kratka,
O. Remes: Fokalné segmentalni glomerulosklero-
sa — klinicky pfistup (10 min)

4. K. Kratka, M. Havrda, O. Remes, F. Malek:
PFiciny umrti u nemocnych s kardiorenalnim
syndromem (10 min)

5. 0. Remes, K. Nehézova, J. Vranova, M. Havrda,
J. Zabka, I. Rychlik: Srovnani tii sonografickych
metod k vySetfeni stavu intravaskularni hydratace
(kolapsibilni index a ,flat ratio” dolni duté zily,
méfeni priméru jaternich Zil) u nemocnych

s chronickym onemocnénim ledvin (CKD) (10 min)
6. M. MokrejSova: Rendlni osteodystrofie — vyvazi
benefit ndklady? (10 min)

7. M. Havda, K. Kratka, J. Vranova: Vliv
nefrotoxickych farmak na rezidualni diurézu

u nemocnych |é¢enych peritonealni dialyzou

(10 min)

Diskuze

DNE 1. BREZNA 2010

Pfednaskovy vecer Kliniky anesteziologie

a resuscitace 2. LF UK a FN Motol

Pfednosta: prof. MUDr. Karel Cvachovec, CSc.

Koordinator: MUDr, Jifi Bure$

1. K. Cvachovec: Uvod (5 min)

2. O. Gabriel: Paralelni a fontanovska cirkulace —
klinické vyuziti patofyziologickych principti u vad
s funkéné spoleé¢nou komorou (15 min)

3. V. Mixa: Kombinovana anestezie u déti (15 min)
4. P. Pavli¢ek: Hemolyticko-uremicky syndrom

v détském resuscitacni péci (15 min)

5. V. Bicek: Transplantace plic ve FN Motol

(15 min)

6. M. Pelichovska: Akutni pankreatitida

v resuscitacni péci (15 min)

Diskuze

DNE 8. BREZNA 2010

Pfednaskovy vecer Ustavu biologie a lékarské
genetiky 1. LF UK a VFN

Prednosta: doc. MUDr. Milada Kohoutova, CSc.

Sekllv vecer
Prenatalni geneticka péce

Koordinator: doc. MUDr. Milada Kohoutova, CSc.
1. M. Kohoutova: Uvod (5 min)

2. A. Baxova: Moznosti a limity prenatalni
diagnostiky skeletalnich dysplazii (15 min)
3. K. Vesela: Léky v gravidité (15 min)

4. R. Mihalova: Zajimavosti a uskali
cytogenetického vySetfeni u plodu (15 min)
5. P. Lnénicka: Rychla diagnostika
chromosomalnich aneuploidii z pohledu
molekularniho genetika (15 min)

Diskuze

(661)
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menopausal health. San Diego, USA, September 30 —October

prof. MUDr. Josef Donat, DrSc.
Porodnicko-gynekologicka klinika
Pardubické krajské nemocnice, a.s.
Kyjevska 44, 532 03 Pardubice
e-mail: donat.praha @ centrum.cz
Foto Marcela Burdova

DNE 15. BREZNA 2010

Prednaskovy vecer Il interni kliniky 1. LF UK
a VFN

Pfednosta: prof. MUDr. Ale$ Linhart, DrSc.

Pelnariv vecer
Kazuisticka sdéleni

Koordinator: prof. MUDr. Michael Aschermann,
DrSc.

1. A. Linhart: Uvod (5 min)

2. S. Magage, M. Psenicka, E. Kejfova, M. Smola:
Neadekvatni vyboje implantabilniho kardioverteru —
defibrilatoru (15 min)

3. J. C. Lubanda, P. Vafejka, P. Prochazka,

S. Heller, M. Chochola: Ruptura pseudoaneuryz-
matu descendentni aorty po operaci koarktace
aorty (15 min)

4. P. Prochazka, S. Heller, M. Chochola, L.
Skalicka, J. C. Lubanda, P. Varejka: Arteriovenézni
pistél — intervenéni [é€ba (15 min

5. S. Heller, M. Chochola, L. Skalicka, J. C.
Lubanda, P. Prochazka, P. Vafejka: Perkutanni
lécba akutnich tepennych uzaveri (15 min)
Diskuze

DNE 22. BREZNA 2010

Pfednaskovy vecer Centra diabetologie IKEM
Praha

Prednosta: prof. MUDr. Terezie Pelikanova, DrSc.

Syllabuv vecer

Koordinator: prof. MUDr. Terezie Pelikanova, DrSc.
1. T. Pelikdnova: Uvod (5 min)

2. T. Pelikanova: Nova farmaka v 1ébé
hyperglykémie, algoritmus Ié¢by diabetu 2. typu
(15 min)

3. R. Koznarovéa:Nové technologie v diabetologii
(15 min)

4. F. Saudek: Pokroky v transplantacni 1é¢bé
diabetu (15 min)

5. A. Jirkovska, M. Dubsky, R. Bém: Léc¢ba
ischemie kmenovymi burikami u syndromu
diabetické nohy (15 min)

Diskuze

DNE 29. BREZNA 2010

Prednaskovy vecer Kliniky détské chirurgie 2. LF
UK a FN Motol

Ptednosta: prof. MUDF. Jifi Snajdauf, DrSc.

Kafklv vecer
Détska chirurgie

Koordinator: prof. MUDT. Jifi Snajdauf, DrSc.
1. J. Snajdauf: Uvod (5 min)

2. M. Rygl: Dlouhodobé vysledky po operaci
brani¢ni kyly (10 min)

3. P. Kuklova: Duodenum Setfici resekce hlavy
pankreatu u déti (10 min)

4. L. Kavalcova: Sakrokokcygealni teratomy u déti
(10 min)

5. J. Trachta: Roztépové vady mocového
méchyfe (10 min)

6. M. Pychova: Plicni sekvestrace (10 min)
Diskuze

prof. MUDr. Milos Grim, DrSc.
védecky sekretar

prof. MUDr. Jan Kvasnicka, DrSc.
predseda
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SLAVNOSTNI PREDANI CEN CESKE
LEKARSKE SPOLECNOSTI JEP

Dne 27. listopadu se v Zaharnském
salénku Valdstejnského palace kona-
lo pod zastitou mistopfedsedy Senatu
CR Milana Stécha (na fotografii 1
vlevo) pfedani cen za nejlepSi knizni
publikace a odborné Clanky za rok
2008. Uvodni slovo a podékovan oce-
nénym za jejich praci prfednesl pred-
seda Ceské l|ékafské spoleénosti
prof. MUDr. Jaroslav Blaho$, DrSc.,
a dékan kralovéhradecké lékarske
fakulty prof. MUDr. Vladimir Pali¢ka,
CSc., dr.h.c.

Ohodnoceny byly tyto publikace:
1. cena za knizni publikaci
(foto 1)
Viktor Kasak, Vladimir Koblizek
a kol. — Naléhavé stavy v pneumologii
(Maxdorf Jessenius: Praha 2008).

2. cena za knizni publikaci
(foto 2)

Tomds Fait, Michal Vrablik,
Richard Ceska a kol. — Preventivni
medicina (Maxdorf Jessenius: Praha
2008).

3. cena za knizni publikaci
(foto 3)
Jifi Beran, Jifi Havlik a kol. — Lexi-
kon ockovani (Maxdorf Jessenius:
Praha 2008).

Obr. 1. Zprava Viktor Kasak, Vladimir
Koblizek, Jaroslav Blaho$, Viadimir Palicka
a Milan Stéch

Obr. 2. Zleva Tomas Fait, Michal Vrablik,
Richard Ceska pfi pfebirani 2. ceny

Obr. 3. Zleva Jifi Beran, Jifi Havlik

4. cena za ¢asopiseckou
publikaci (foto 4)

Eva Sykova a kol. — soubor 14 pra-
ci v zahraniénich i domécich reno-
movanych &asopisech z oboru ne-
uroveédy.

Obr. 4. Eva Sykova (vlevo)

Podrobné informace o ocenénych
publikacich pfinaseji nize uvedené
anotace.

Text a foto Helena Glezgova

I NALEHAVE STAVY V PNEUMOLOGII

NALEHAVE STAVY

VPNEUMOLOGII

-

V5]
fﬂ?

Viktor Kasak, Vladimir Koblizek a kol.

V priibéhu posledni &tvrtiny 20. stoleti doSlo ve vSech rozvinutych zemich k
vytvoreni sité specializovanych zafizeni intenzivni mediciny. Ta jsou schopna

VIKTOR KASAK B
VLADIMIR KOBLIZEK
AKOL.

AFJESSENIUS

kompetentné fesit stavy, které pacienta bezprostfedné ohrozuji na zivote, resp.
hrozi trvalymi nasledky. Vedlej$im dlsledkem tohoto vyvoje je vSak znacny
pokles faktické schopnosti ostatnich Iékari feSit naléhavé situace u svych
pacientl. Naléhavé stavy tak pfedstavuji mimoradné obtiznou situaci se znac-
nym rizikem chyby, resp. postupu non lege artis. Pfitom pravé na lékafich
mimo jednotky intenzivni péce obvykle zavisi osud pacienta do té doby, nez je
na specializované oddéleni pfijat.

Vydalo nakladatelstvi Maxdorf v roce 2008, 520 str., format: B5,
vaz., cena: 795 K¢, edice Jessenius, ISBN: 978-80-7345-158-5.

Objednavky mizete posilat na adresu: Nakladatelské a tiskové stredisko

CLS JEP, Sokolska 31, 120 26 Praha 2, fax: 224 266 226, e-mail: nts@cls.cz. Na objednavce laskavé uvedte
i jméno Casopisu, v némz jste se o knize dozvédéli.
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]
PREVENTIVNI
MEDICINA

B Tomas Fait

B Michal Vrablik

® Richard Ceska
a kolektiv

MAXDORFJESSENIUS

PREVENTIVNI MEDICINA

Tomds Fait, Michal Vrablik, Richard CeSka a kolektiv

Publikace pojednava o preventivni mediciné, ktera je sice modernim oborem, ale
prevenci se zabyvali jiz Iékafi pfed mnoha tisici lety. V knize je zdUraznéna role
praktického lékare, ktery mize byt kli€ovym zprostfedkovatelem masové individu-
alizované prevence a podpory zdravi.Je k tomu pfeduréen svymi védomostmi,
znalosti pacienta a jeho rodiny, znalosti anamnézy a prostfedi, ve kterém zije a
pracuje, a schopnosti posoudit hodnoty a preference pacienta. Totéz plati i pro
praktického lékare pediatra. Publikace pfinasi prehled sou¢asnych programu pri-
marni a sekundarni prevence v jednotlivych oborech, napf. gynekologii, obezitolo-
gii, diabetologii, onkologii, ortopedii, psychiatrii a v mnoha dalSich oblastech.

Vydalo nakladatelstvi Maxdorf v roce 2008, 552 str., cena 695 K¢,
format B5, vaz., edice Jessenius, ISBN: 978-80-7345-160-8.

Objednavky miizete posilat na adresu: Nakladatelské a tiskové stfedisko

CLS JEP, Sokolska 31, 120 26 Praha 2, fax: 224 266 226, e-mail: nts@cls.cz. Na objednavce laskavé uved-
te i jméno €asopisu, v némz jste se o knize dozvédéli.

g
LEXIKON
0CKOVANI

= JIRIBERAN
1 JIRTHAVLIK
AKOL.

AXDORFJESSENIUS

LEXIKON OCKOVANI
Jiri Beran, Jiri Havlik a kolektiv

V Ceské republice ma prevence infekénich onemocnéni prostrednictvim
oc¢kovani dlouhou tradici. Presto je informaci o novych vakcinach
a trendech v oCkovani u odborné vefejnosti stale nedostatek. Nové sméry
ve vyvoji vakcin a detailni znalost ptivodct i epidemiologie mnoha infekci
s sebou v poslednich nékolika malo letech pfinesly fadu zcela novych,
i u nas jiz zaregistrovanych ockovacich latek. Kniha pfinasi pfehled dostup-
nych ockovacich latek ve formé lexikonu, ktery ve zjednodu$ené formé
informuje nejen o infekci, proti které chrani, ale také o vlastni vakcing.

Wdalo nakladatelstvi Maxdorf v roce 2008, 352 str., cena 795 K¢,
formdt BS, vdz., edice Jessenius, ISBN: 978-80-7345-164-6.
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Stastné a veselé — jenom aby!

Na svatcich chce vydélat kdekdo
véetné vyrobcl traskavin a alkoholu.
Jisty policejni expert na vybusniny
pfedstiral neznalost. Zadal prodejce
pyrotechniky o informaci, jak nakladat
s nabizenym zbozim. Instrukce znéla:
»Zapal, zahod a utikej!“ Prodejce nevé-
dél, Ze nabizena dalekonosna racheijtle
se ma odpalovat nahoru za pomoci
rampy, jinak by zakaznika dohonila
jedna dveé.

Tekuta vybusnina

U vzorku Ceské populace doslo nej-
Castéji k domacimu nasili za situace,
kdy pred tim oba nebo jeden z aktérl
pili alkohol (1). PFitomnost alkoholu
byla udavana u dvou tfetin v8ech pfi-
padl nasilného chovani. Zahraniéni
prameny uvadéji, ze domaci nasili pod
vlivem alkoholu 8j8i
a miva horsi nasledky.

Nasledujici fadky posilame jako
vanocni darek vSem, kdo podobnou
informaci potfebuiji.

Jak se chranit pred domacim
nasilim (Caste¢né podle 2)

e Vlyhybat se alkoholu a drogam.
Vyzkumy z raznych zemi i z Ceské
republiky ukazuji, Ze mnoho obéti
nasilnych trestnych ¢inl bylo v dobé
¢inu pod vlivem alkoholu. Je to pocho-
pitelné, opild obét se hudfe brani
a nebyva dost opatrna.

e Pfitomnost dal$iho ¢lovéka nebo
vice lidi uz sama o sobé nékdy staci,
aby se nebezpecny clovék uklidnil.
Mate-li v nebezpecné situaci moznost
pfivolat pomoc, udélejte to. | rozc&ileni
lidé nebo opili se Iépe ovladaji pred
svédky. Tam, kde existuje vétsi riziko
(napf. zbran) nebo kde k nasili doslo, je
spravné volat policii.

e Pokud je to mozné, odstrante
z okoli opilého clovéka nebezpecné
predméty.

e V kritické situaci je l1épe byt blize
dvefim.

¢ OsvédcCuje se udrzovat bezpecnou
vzdalenost (nejméné delSi nez délka
natazené paze). Na utok z delSi vzda-
lenosti se da lépe reagovat a fyzicky
odstup napomaha i odstupu psycholo-
gickému.

¢ Kromé vzdalenosti je tfeba pama-
tovat i na dalsi slozky mimoslovni
komunikace, napfiklad hovofit klid-
nym, hlub§im a tiSS§im hlasem
a vyhnout se prudkym gestdm a pohy-
bdm, které by si druhy mohl vykladat
jako utok nebo ohrozeni. Opily, zfeto-
vany, dudevné nemocny nebo rozcile-
ny ¢lovék vnima totiz Casto spise pra-
vé tyto slozky komunikace nez vécné
argumenty.

e To, co moznému agresorovi fika-
me, by mélo byt jednoduché a jedno-
znacéné. Schopnost vnimat slozité véty
je u intoxikovanych lidi zhorsena.

e Osvédcuje se oslovovat druhého
Clovéka jménem, davame tak najevo
respekt a spiSe se uklidni.

* Doporucuje se také nabidnout, aby
se potencialni agresor posadil. Jestlize
to pfijme, riziko utoku pronikaveé klesa.

e Z toho, ze doSlo k nasili, nebo
z vyhrozovani je tfeba vyvodit dusled-
ky: napfiklad podat trestni oznameni,
trvat na tom, aby se manzel protialko-
holné écil nebo se prestat s agresiv-
nim clovékem stykat. Od roku 2007
existuje moznost, aby policista na dobu
deseti dnl vykazat Utoénika ze spolec-
nych prostor. Lze se také obratit na
soud. Ten mlze vydat pfedbézné opat-
feni, kterym ulozi utoénikovi, aby
docasné opustil spole¢né obyvany pro-
stor a jeho okoli, nevstupoval do négj
a aby se zdrzel setkavani s obéti.
Predbézné plati mésic a da se pro-
dlouzit.

* S opilym ¢&lovékem nema velky
vyznam se pfit nebo ho presvédcovat
0 nutnosti lé¢eni. Po a vystfizlivéni
muze byt ale takovy rozhovor velmi
prospésny. Dalsi informace o tom, jak
si pocinat, jestlize Zije ve spole¢né
domacnosti nékdo s alkoholovym pro-
blémem, najdete jinde (3).

Doporuceni tém, kdo maji sklon
k agresivité

Uvedené postupy miizete kombino-
vat a zvysit tak jejich u¢innost.

e Vyhnéte se alkoholu a drogam,
protoze zhorsuji sebeovladani. Navod,
jak zvladat problém s alkoholem, je
volné ke stazeni (3).

e Na situaci, kdy byste se mohl dat
vyprovokovat, se predem pfipravte.
Muzete si napfiklad jeji zvladnuti pre-
dem nacvicit.

e Uvédomte si, kde mate ,Cervené
knofliky“, j. tladitka, po jejichz zmack-
nuti se zac¢nete automaticky vztekat.
Nenechte se ovladat lidmi, ktefi vase
Cervené knofliky mackaji pro zabavu.
PFisté pfi jejich zmacknuti zachovéate
klid. To bude prekvapeni!

e VétSina lidi se zklidni, kdyz dycha
pomalu, zhluboka a do bficha a dlouze
vydechuje.

e Radéji opustte rizikovou situaci,
nez abyste se prestali ovladat. Prob-
Iém vétSinou vyrfeSite mnohem Ilépe
s odstupem a nadhledem.

e Uklidnéni pomaha i télesna aktivita
nebo prace (tfeba delsi prochazka
nebo bezpecéné cviceni).

e Jestlize se vam podafi se situaci
zasmat a probudit v sobé smysl pro
humor, je velmi pravdépodobné, Zze
hnév zeslabne nebo zmizi.

(664)
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* Pomaha také relaxace. Mlzete se
uvolnit celkové (nahravky jsou zdarma
na www.drnespor.eu) nebo si nena-
padné uvolnit pouze bficho, ruce ¢i
oblicej.

e Specialni technika, kterd byla
vytvofena pravé k zvladani hnévu, je
semafor. Pfedstavte si svétla semafo-
ru, pfi Cervené zastavte automatické
agresivni jednani, pfi Zluté porovnejte
své moznosti (vyresit situaci zertem,
odejit, prejit to mi¢enim atd.) a vyber-
te si nejvhodnéjsi eventualitu. Nako-
nec pfi zelené vybranou moznost rea-
lizujte. Dodateéné pak muzete
zhodnotit, jestli jste zvolili spravné. To
vam pomUze se pfisté rozhodovat jes-
té 1épe.

¢ Jestlize vam semafor pfipada pfilis
slozity, prosté si uvédomte negativni
nasledky pfipadné agrese a vyhody
toho, kdyz se ovladnete.

e Zpomalte. Hnév ma blizko k primi-
tivnim ¢astem osobnosti, které reaguji
rychle a ukvapené. Vy naopak potfebu-
jete jednat chytfe a s rozmyslem.

e UZ to, Ze si hnév hned na zacatku
uvédomite a pojmenujte ho jako hnév,
vam ho pomuze Iépe zvladnout.

¢ Se sebeuvédomovanim souvisi
také uvazovani o pfic¢inach hnévu
a agrese. K nejcastéjSim pric¢inam patfi
dusevni bolest a zklamani z toho, ze
C¢lovék nedostava néco, nac¢ si déla
pravo. | kdybyste pfi uvazovani o pfici-
nach hnévu na nic nepfisli, zameéstnate
tak rozumnéjsi ¢ast mozku, a tak se
ovladnete lépe.

e Jste-li v kontaktu s rozhnévanym
Clovékem, uvédomte si, ze je to jeho
hnév, ne vas. Nepfistupte na stupriujici
se konflikt. Napfiklad pani A fekne
panu A néco nepfijemného, pan
A odpovi jesté ostfeji, pani A zacne kfi-
Cet, pan A kfi¢i jesté hlasitéji atd. Tyto
tzv. eskalujici (stupriujici se) konflikty
jsou zbyte€né a pfi troSe rozvahy se
jim da zpravidla vyhnout.

¢ Radéji opustte rizikovou situaci,
nez abyste se prestali ovladat. Prob-
[ém vétSinou vyreSite mnohem lépe
s odstupem a nadhledem.

Na zavér
Pfejeme vam, aby vaSe svatky byly
stfizlivé, Stastné a veselé.

Literatura:

1. NeSpor K, Csémy L. Domaci nasili
a alkohol. Ces a slov psychiatrie 2005;
101: 174-175.

2. NeSpor K. Jak zlepsit sebeovladani.
Usti nad Orlici: Oftis 2007; 112

3. Nespor K. ZUstat stfizlivy. Brno: Host
2006; 238. Zdarma ke stazeni
z www.drnespor.eu.

Karel Nespor, Ladislav Csémy
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Tschuschke V. (Hrsg.)
GRUPPENPSYCHOTHERAPIE

Stuttgart, New York: Georg Thieme
Verlag, 2010; s. 366, cena 49,95 euro.
ISBN 978-3-13-143691-7.

Skupinova psychoterapie je zpUsob
léCby, ale i cesta k lepSimu porozumé-
ni sobé a nejbliz§im lidem. Vyuziva se
pfi ni dynamiky meziosobnich vztah(,
ktera se projevuje v kazdé mensi spo-
leCenské skuping, v niz se lidé dosta-
vaji do subjektivné blizkych vztah(.
Psychoterapeuticka skupina miva
obvykle kolem deseti pacientli, mezi
nimiz se v priibéhu Ié¢ebného procesu
vytvareji pomérné silné vazby. Samo-
zfejmé skupinové déni a lécba maji
své jasnd pravidla a cely tento proces
iniciuji a nesou za né&j odpovédnost pfi-
tomni psychoterapeuti. Upozornuji, ze
skupinova psychoterapie ma u nés
témér Sedesdtiletou tradici, uziva se
zejména pfi lécebném ovliviiovani
0sob s psychickymi potizemi, zavislos-
ti na navykovych latkach a pfi lécbé
somatoformnich a psychosomatickych
poruch zdravi.

Recenzovana publikace vychazi po
deviti letech ve druhém a doplnéném
vydani v nakladatelstvi Georg Thieme
Verlag, které vénuje velkou pozornost
postgradudlnimu vzdélavani Iékard
a klinickych psychologt. Pravé témto
profesnim skupinam je publikace urce-
na predevsim.

Vydavatelem monografie Gruppenp-
sychotherapie je némecky profesor
psychologie a vedouci Katedry |ékar-
ské psychologie na univerzitni klinice
v Koliné n. Rynem, jenz zaroven vede
psychoonkologické pracovisté Centra
pro integrovanou onkologii na kolinské
univerzité. Autorsky se na knize spolu-
podilelo 51 lékafl a psychologl jak
z némecké jazykové oblasti, tak
z anglosaskych zemi.

Prace je rozdélena do $esti hlavnich
Casti a 63 kapitol, zavérem pak nalez-
neme seznam pouzité literatury a véc-
ny rejstrik.

Prva ¢ast (Interpersonalni rovina
lé€by) uvadi do problematiky, nalezne-
me zde vymezeni tohoto zplsobu Ié¢-
by a teoreticka vychodiska v¢etné zjis-
téni tykajicich se ucinnych faktorQ
terapie. Na zacatku knihy je probrana
i oblast etiky a moralky, stejné jako
problematika zajiStovani a ovéfovani
kvality 1é¢by.

Ve druhé ¢asti (Vzdélani a supervi-
ze) se seznamime s pozadavky kla-
denymi na Iékafe a psychology, ktefi
se chtéji profesionalné zabyvat skupi-
novou psychoterapii v ramci smluv-
nich vztahll se zdravotnimi pojiStov-
nami. Soucéasti vzdélavani je

sebezkuSenostni &ast, kdy jsou
budouci psychoterapeuti sami v roli
klientl (pacientd) a maji moznost pro-
zit skupinovou dynamiku a psychote-
rapeuticky proces na sobé. Zda se,
ze pro vykon psychoterapeutické pro-
fese je tato soucast vzdélani nejduile-
zitgjsi. Ve druhé c&asti je pojednano
i o balintovskych seminafich, jez jsou
uréené pro lékafe klinickych obord
a pfispivaji k hlubSimu porozuméni
vztahu mezi |ékafem a pacientem,
kdy tento vztah a osobnost lékare
muUze na pacienta plsobit pfiznivé —
jako l1ék.

Treti ¢ast knihy (Pfed zahajenim
skupinové lécby) je zamérena prevaz-
né prakticky. Podrobné je probrana
otazka indikace a prognozy, stejné
jako pfiprava pacientd na tento zplisob
Ié¢by. Priprava pacientl (vedle diferen-
cované indikace) je povazovana za
hlavni pfedpoklad pfiznivého priibéhu
a vysledku 1é€by. Ve treti ¢asti knihy se
poucime o tom, jak se v Némecku pise
zadost zdravotnim pojistovnam o pro-
placeni [éCby.

Ve ¢tvrté ¢asti (Techniky vedeni sku-
piny) jsme seznameni s roli psychote-
rapeuta a s rozlicnym vedenim skupin
dle riznych psychoterapeutickych $kol
(analyticka a hlubinné psychologicka
8kola, behavioralni pfistup, rogersov-
skéa psychoterapie). Je zde dotéena
i spoluprace mezi Cleny terapeutického
tymu.

Pata ¢ast (Skupinovy proces) nam
zprostfedkuje poznani jednotlivych
terapeutickych fazi a dynamiky vyvoje
skupin. Podrobné se dovime o ugin-
nych faktorech lé¢by, pfenosu a protip-
fenosu, o tzv. odporu nemocného
a o praci s obtiznymi pacienty (napf.
s hrani¢ni nebo narcistickou poruchou
osobnosti).

V Sesté casti (Efekty lécby) je
pojednano o vysledcich a cilech tera-
pie, coz splyva jen v optimalnich pod-
minkéach a pfi realném odhadu vysled-
kl a cild Ié¢by. Pozornost je vénovana
také ekonomické strance lécby se
zaveérem, Zze pfi spravné indikaci
nemocnych je tento zpuUsob Iécby
usporny. Zavérem Sesté casti jsou
uvedené zkuSenosti samotnych
nemocnych s touto terapii.

Sedma ¢ast (Formy skupinové léc¢-
by) nas seznamuije se slozenim a typy
rdznych Iééebnych skupin, dovime se
o pfednostech a naopak i o zaporech
IéCby kratkodobé (do 25 setkani)
a dlouhodobé. | kratkodoba lécba pred-
stavuje pro mnohé pacienty vydatnou
pomoc, ovSem dlouhodoba terapie, jak
ukézaly katamnestické studie, pfinasi
lepsi 1éCebné vysledky.

V osmé ¢&asti (Specialni usporadani
skupinové psychoterapie) se dovime
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o0 moznostech a zplisobech skupinové
prace s psychosomaticky nemocnymi
v ramci rehabilitace, o |écbé na den-
nich klinikdch a o skupinové terapii
psychiatrickych pacientd.

Devata cast (Specialni populace) je
nejrozsahlejSi. Jsme v ni informovani
o0 postupech a uskalich skupinového
pfistupu u riznych diagnostickych sku-
pin nemocnych. Pozornost je vénova-
na pacientkam s poruchami pfijmu
potravy, nemocnym vyhledavajicim
pomoc sexuologa, nemocnym s depre-
si, onkologickym pacientlim a dal$im
diagnostickym skupinam. Seznameni
jsme i se skupinovou psychoterapii
déti a mladistvych, stejné jako s [é¢bou
starSich osob.

Desata a zavére¢na cast (Zakladni
pojeti) poskytuje prehled teoretickych
vychodisek a klinické praxe u nejdule-
zitéjSich psychoterapeutickych pfistu-
pl. Pojednano je o skupinové analyze,
behavioralni terapii, rogersovském pfi-
stupu, interpersondlni skupinové psy-
choterapii, tvarové terapii atd.

Pfinos recenzované monografie
spatfuji v tom, Ze umoznuje i lékaflim
nepsychoterapeutlim vhled do proble-
matiky skupinové psychoterapie. Nap-
séna a zredigovana je s citem pro miru,
vyvazenost a objektivitu. Teoretické
stati jsou dolozené a pfiblizené pfikla-
dy z praxe. Duchu dnesni doby odpovi-
daji i odkazy na empirické vyzkumy.
Zfetelna je i snaha prof. Volkera
Tschuschkeho po hledani obecného
modelu skupinové psychoterapie, byt
v kapitolach previada behavioralni
a psychoanalyticky pohled. TéSi nas,
Ze i u Ceskych autorGl (Iékafd prof. M.
Bouchala, prof. F. Knoblocha a psy-
chologa prof. S. Kratochvila) shledava-
me tuto tendenci po integraci a syntéze
raznych psychoterapeutickych sméri
jiz pfed 50 roky.

Osobné mne v knize nejvice zaujala
cast o psychoterapeutické léCebné
pomoci onkologicky nemocnym. Cte-
narkam a c&tenardm, ktefi se chtéji
o této problematice vice dovédét,
doporucuji do cCestiny prelozenou
monografii prof. V. Tschuschkeho Psy-
choonkologie — psychologické aspekty
vzniku a zvladnuti rakoviny (Praha,
Portél, 2004).

Publikaci o skupinové psychote-
rapii uzivané v ramci zdravotnictvi
Ize doporucit némecky c¢toucim
lékarkam a lékartim, ktefi si preji
rozSifit své odborné vzdélani ve
sméru soucasné psychologie a psy-
choterapie. Porozumét textu lze i na
zakladé psychologickych znalosti,
ziskanych béhem studia mediciny.

Jan Vymétal
Karlovo namésti 40, 128 00 Praha 2
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Pokyny pro autory Casopisu lékaiu éeskych

Casopis 1ékart ¢eskych zpoplatiiuje publikaci €ldnki s dedikaci grantového &i
jinak finanéné podporovaného vyzkumu a vyvoje z vefejnych zdroji. Cena jedné
cernobilé tiskové strany v ¢asopisu je 1800 K¢ véetné DPH a potifebnou ¢astku 1ze
Cerpat z prostiedkii na tento vyzkum.

Pokud si pFeje autor ¢lanku uverejnit dedikaci grantu, vyzkumnému zaméru
apod., zasle redakci spolu s rukopisem vyplnény formular objednavky k publika-
ci priace. Formulaf lze nalézt na domaici strance CLC (http://www.cls.cz/
nts/casop/lekari/lekari.asp). Piislusna ¢astka bude fakturovana ve fazi korektury
a danovy doklad bude autorovi zaslin po zvefejnéni ¢lanku. Rukopisy s dedikaci
bez priloZené objednavky nebudou redakci posuzovany a autor bude upozornén
na nutnost zaslani objednavky publikace. Pokud ani pak redakce objednavku
neobdrzi, bude rukopis autorovi vracen.

Blizsi informace: Nakladatelské a tiskové stiedisko CLS JEP,

Sokolska 31, 120 26 Praha 2, tel./fax: 224 266 226 (Marcela Havlikova),
e-mail: havlikova@cls.cz.

CASOPIS LEKARU CESKYCH

Je vydévén Ceskou lékarskou spole¢nosti J. Ev. Purkyng. Je asopisem interdiscip-
lindrnim a pfisné védeckym, publikujicim pfehledové ¢lanky a ptivodni védecké prace
ze vSech obori mediciny. Pfinasi rovnéZ informace z jednani, sjezdi, recenze nejno-
véjsich knih, kapitoly z dé&jin mediciny, osobni zpravy, kazuistiky, ¢lanky o pre- i post-
gradudlnim vzdélavani 1ékai, odpovédi na odborné dotazy Ctenaf aj.

Tyto Pokyny pro autory jsou v souladu s ,,Jednotnymi poZadavky na tpravu ruko-
pist ur¢enych k publikaci v lékarskych a biologickych ¢asopisech™ (3. revize, 1988,
Uniform Requirements for Manuscripts Submitted to Biomedical Journals — publiko-
vanymi v plném prekladu v Cas Lék €es 2000; 139(1): 31.

OBECNE POZADAVKY NA UPRAVU RUKOPISU

K publikaci v Casopisu lékaiti ¢eskych miize byt pfijat pouze rukopis, ktery nebyl
a nebude publikovan v jiném ¢asopisu. Vyjimku tvofi pouze abstrakta védeckych kon-
ferenci. Rukopisy zasilejte v papirové formé ve formatu A4 a cely text, tabulky, obraz-
ky, fotografie i seznam pouZité literatury véetné priloh také na CD nebo disketé 3,5¢
(Word 6.0/95 a vyssi verze). Text, ktery ma byt zvyraznén, podtrhnéte, text, ktery ma byt
vysdzen kurzivou, podtrhnéte vinovkou. Text v elektronické podobé graficky neupra-
vujte! Pro urychleni komunikace uvadéjte e-mailovou adresu a telefonni ¢islo.

Redakce netrvd na imprimatur vedouciho pracovisté. K origindlu rukopisu p¥i-
loZte prohlaseni podepsané vSemi uvedenymi autory, Ze spliiuji pozadavky autor-
stvi a Ze souhlasi s jeho uvefejnénim v predkladaném znéni.

Pii autorské korektuie neni dovoleno ménit ani dopliiovat text. Korekturu je nutné
provést podle platnych korektorskych znacek (CSN 88 0410). Korektury vracejte
obratem, nejpozdéji vsak do 8 dnii od data odeslini z redakce. Na pozdé&jsi autor-
ské korektury nemiiZe byt bran z Casovych divodu zfetel.

MIRY, HMOTNOSTI, JEDNOTKY

Vysledky chemickych, fyzikdlnich i klinickych vySetfeni se uvadéji v jednotkéch
SInormy (Systeme international deUnités). Hodnoty pulzu, teploty a krevniho tlaku je
mozné uvadét v konvencnich jednotkéch.

NAZVY LECIV
U lécivych specialit je nutné vedle vyrobniho nazvu uvést i genericky nazev.

ZKRATKY A SYMBOLY
Pokud je pouzita zkratka, musi pred jejim prvnim pouzitim v textu pfedchizet plny
nazev. V nadpisu a souhrnu zkratky nepouzivejte.

TABULKY

Rozsahlé tabulky preplnéné daty nebudou pfijaty. Kazda tabulka musi byt opatiena
popisem, vysvétlivkami a symboly statistického hodnoceni. Cislo tabulky musi byt
uvedeno na pifsluSném misté v textu.

OBRAZOVA DOKUMENTACE

Obrazky, fotografie musi mit profesionalni iroveil. Pérovky, fotografie a vystupy
z pristroju prijima redakce ve formatech tif, eps a jpg, grafy v programu Excel
zpracované pro jednobarevny tisk. Fotografie, obrazky, grafy a schémata dodej-
te na disketé 3,5", CD, zip nebo jaz, ale veskera dokumentace musi byt zaslina
i v papirové podobé. Pokud jsou obrizky ve formétu jpg, je tieba uZit velkého rozli-
Seni (nejlépe kompresni pomér 10-12) z diivodu kvality. Nazvy obréazkovych soubort
musi vychazet ze jména autora a ¢isla obrazku (napt. MACEKI.tif). U mikrofotografii
musi byt uveden zpusob barveni a zvétSeni. Oznacte horni okraj obrazku. Médium
(disketu, CD...) oznaCte jménem autora a niazvem prace. Autor je povinen zbavit
dokumentaci osobnich inicil pacienta. Cislo obrazku (grafu) musi byt uvedeno na
prislusném misté v textu.

V rukopisech predkladanych k publikaci je nutné presné vyznacit, které obrazky
maji byt barevné, a pfipojit pisemny souhlas s platbou. Je tfeba uvést presnou adre-
su plétce, v pifpadé pravnické nebo podnikajici fyzické osoby také IC a DIC. Barevné
strany bez ohledu na to, kolik obsahuji barevnych obréazku, si hradi autofi sami
(2000 K¢ za jednu tiskovou stranu). Obrazova dokumentace, ktera nebude mit tyto
naleZitosti, bude automaticky publikovéna cernobile.

LITERATURA

Smi obsahovat jen skute¢né prameny, tj. publikace, na néz se autor v textu odvola-
vi. Nesmé&ji se uvadét prace jen z divodi formalnich. Citace uvadéjte v poradi,
v jakém se vyskytuji v textu. V textu citace vyznacte ¢islem v zavorce, napi. (1).
Vyhybejte se odkaziim na abstrakta; tzv. ,,nepublikovana pozorovani* a ,,0sobni infor-
mace®. Spravnost odkazu (citace) by méla byt ovéiena. PFi citacich upFednostiujte
doméci autory a publikace pfed zahrani¢nimi.

Piiklady citaci monografické publikace (1), pfispévku v monografické publikaci
(2), ve sborniku (3), ¢lanku v Casopisu (4):

1. Dominik J, Z4&ek P. Chirurgie srde¢nich chlopni (...nejen pro kardiochirurgy) ve
200 vyobrazenich. Praha: Grada Publishing 2008.

2. Jiskra J. Autoimunitni polyorgdnové syndromy. In: Limanova Z, et al. Trendy sou-
dobé endokrinologie, Stitna Zlaza. Praha: Galén 2006; 227-237.

3. Dunovsky J. Umluva o pravech ditéte a priva déti v Ceské republice. In: Sbornik
z 1. mezinarodni konference o détskych pravech. Ceské Budg&jovice: Zdravotné
socialni fakulta JU 2003; 5-15.

4. Goetz P, et al. Hrozi zneuziti — diskreditace 1ékai'ské genetiky. Cas Lék &es 2008;
147: 159-161.

POUZITI CIZICH MATERIALU

Materidly (schémata, obrazky, grafy aj.) pfevzaté z jinych prament/publikaci
mohou byt publikoviny pouze s pisemnym souhlasem osoby/nakladatelstvi, které maji
prislusné autorské/nakladatelské pravo (copyright ©). Vyzadejte si svoleni i od autort
praci v tisku, nepublikovanych dat, piip. osobniho sdéleni. Pisemné potvrzeni o svole-
ni pfilozte k rukopisu.

ETICKE ASPEKTY

Je-li referovano o pokusech na lidech, pfiloZte Cestné prohldSeni, Ze studie byla
pied zahdjenim schvélena mistni etickou komisi. Zasadné neuvadéjte na ilustruji-
cim materialu jména nebo inicidly nemocnych nebo nemocnicni ¢i protokolova
¢isla. U pokusti na zvifatech uvedte, zda byly dodrZeny tstavni nebo narodni pred-
pisy a smérnice pro chov a experimentalni pouZzivani zvifat, nebo pfiloZte Cestné
prohlaseni o souhlasu mistni etické komise.

KONFLIKT ZAJMU

Autor ma povinnost oznamit redakci podporu firmy, jejiz produkt v praci pouZil.
Predpoklada se, Ze autofi prehledovych farmakoterapeutickych ¢lanki nejsou finanéné
zainteresovani (nebo konkurenti) ve spolecnosti/firmé, o jejimz vyrobku v ¢lanku refe-
ruji. VSechny informace tohoto druhu, které budou redakci svéfeny, budou drZeny v taj-
nosti.

UPRAVA JEDNOTLIVYCH TYPU CLANKU
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GEORG VON BEKESY

(1899-1972)

Syn uherského Slechtice Alexandra
von Békésyho a jeho zeny Pauly roze-
né Mazalyové se narodil 3. Cervna
1899 v Budapesti a utlé détstvi tam
prostonal. Rodinny Iékaf byl v koncich.
V poslednim pokusu doporuéil chlapci
zménu podnebi, ¢emuz otec diplomat
snadno vyhoveél a hned na jeho prvni
misi v Mnichové se Gydrgy uplné
uzdravil. ,Nanestésti, kdyz mi to vypra-
véli, pojal jsem k veskerému lékafstvi
neduvéru na cely Zivot. Je to vazna
véc, byt v pozdéjsich letech jako védec
zapleten do mediciny a nevérit ji." (My
Experiences in Different Laboratories.
Fizikai Szemle 1999; 49 (5): 166-173).
V Mnichové obdivoval Gyoérgy takové
moderni vymozenosti jako automaticky
telefon, zavedeny v roce 1900. Skoly
navstévoval zde i v dalSich otcovych
plsobistichn Cafihradu, Budapesti,
odkud ve kvinté gymnazia preSel na
soukromou $kolu v Curychu a v roce
1916 tam maturoval. Pfi svém hudeb-
nim nadani pomyslel na drahu koncert-
niho pianisty, dal vSak pfednost pfirod-
nim védam: v letech 1916-1920
studoval chemii na univerzité v Bernu,
kde otec slouzil jako madarsky chargé
d’affaires, a v roce 1921 dosahl Gyoérgy
von Békésy hodnosti bakalare.

Pak se vratil do povale¢né vlasti,
poznamenané zhroucenim monarchie
a ztratou vétsiny uherskych zemi, aby
pfispél k jejimu zotaveni. Po kratké
vojenské sluzbé studoval na budapest-
ské univerzité fyziku, béhem studii se
zabyval interferenéni mikroskopii a po
dosazeni titulu Ph.D. v roce 1923 se
pokousel uplatnit v oboru optiky, avSak
marné. Hledal tedy aspori dobfe vyba-
venou vyzkumnou laboratof, kde by
zkoumal cokoli a tfeba i zadarmo,
nacez zjistil, ze takovou laboratof ma
pouze Madarska posta a ta s fyzikem
ani nepocita. Pfesto vSak tu pro Béké-
syho nasli misto se skrovnym platem,
zato vlidnym zachazenim, odkud se
v nasledujicim bezmala Ctvristoleti
vzdalil jen na staz v letech 1926-1927
u inzenyra Karla Kipfmullera v Ustred-
ni laboratofi jednoho ze stfedisek vyvo-
je telekomunikace, akciové spole¢nosti
Siemens & Halske v Berling.

Madarskem prochazelo nékolik linek
tehdejSi evropské telefonni sité, poru-
chy na jeho uzemi mély tedy mezina-
rodni dosah. Vlada pozédala postovni
laboratof o posouzeni, ktery prvek sité
— sluchatka, kabely ¢i mikrofony — je
tfeba zdokonalovat pfedevsim. Tehdy
byly mezinadrodni telefonni linky
v obvodu uzavieném s jinym méstem
testovany srovnavanim vstupni voltaze

fady &istych ténd vysilanych z Buda-
pesti s vystupni voltazi pfi navratu.
Kazdé méreni trvalo mnoho minut az
hodin a Békésy pozorné sledujici
vSechno, co se na linkach délo, vyslec-
hl spoustu hovord i nezbytného cvaka-
ni pfi spojovani i rozpojovani stanic.
Zvuk tohoto cvakani nebyl pokazdé
stejny: Békésy vypozoroval souvislost
se stavem linky. Z védomi, ze kazdé
cvaknuti je shlukem zvuki Sirokého
spektra kmito¢td a ze ladéni struny
ovéfime drnknutim rychleji nez tahem
smyc&ce, zrodil se jeho napad uzit
cvaknuti jako zkuSebni signal. Békésy
tak vynalezl metodu rychlého testo-
vani telefonnich linek, které tim zkra-
til z hodin na vtefinu. Na viadni otazku
nasla jeho prace odpovéd, Ze nejslab-
§im ¢lankem telefonni sité jsou mem-
brany sluchatek, zkreslujici vibrace
mnohem vice nez bubinek lidského
ucha.

Toto srovnani obratilo zajem Béké-
syho ke studiu sluchového ustroji,
jehoz anatomie byla tehdy uz podrob-
né prozkoumana, fyziologové vsak
dosud tapali ve vykladu nékterych fazi
procesu vnimani zvuku, z ¢ehoz muzi-
kalniho Békésyho znepokojovala
zejména otazka rozeznavani vysSky
ténd. Podle Helmholtzovy rezonanéni
teorie je kazdé vlakno bazilarni mem-
brany hlemyzdé vnitfniho ucha vyladé-
no na svou frekvenci, znégjicim ténem
téze frekvence je rozkmitano a odvoze-
ny nervovy vzruch je sluchovym ner-
vem pfenaSen do mozku. Tato teorie
byla vSeobecné pfijimana, v pokusech
0 jeji ovéreni vSak Helmholtz, Corti
i dalSi s technikou preparace odlamo-
vanim skalni kosti ztroskotavali na
neodvratnych deformacich blanitého
labyrintu, ktery navic béhem preparace
vysychal a ztracel pfirozené mechanic-
ké vlastnosti, coZ vysledkim ubiralo na
vérohodnosti.

Békésyho tyto nedobré zku$enosti
neodradily, nebot vynalezl metodu
rychlé a nedestrukéni preparace
hlemyzdé. Fyzik bez |lékarfského vzdé-
lani sbiral védomosti a dovednosti
v pitevnach. Na zakladé poznatku, ze
v prostredi se stoprocentni vihkosti Ize
usni tkané po dostate¢né dlouhou
dobu uchovat prakticky neporuseny,
vynalezl preparaci ve vodni lazni.
Pro tuto potfebu vyvinul podvodni
mikroskop, a protoze prevazujicim
pokusnym materialem byl drobounky
sluchovy organ morcete, vyvinul mik-
rochirurgické nastroje pro Setrnou
praci ve vnitfnim uchu i drobnych
ZivocichlG. Odlamovani kosti nahradil
odbruSovanim vysokorychlostni vrtac-
kou, pficemz protékajici voda neustale
odplavovala odvrtany kostni prach.
Dokazal tak Setrné otevfit bezmala
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cely zavit pfi vrcholu hlemyzdé a pfi-
mému pozorovani ve stroboskopickém
svétle zpfistupnit znaény usek bazilar-
ni membrany poprasené stfibrem.
V roce 1928 prokazal, ze bazilarni
membrana vibruje v postupujici
viné, pficemz vzdy je amplituda vibra-
ce v jednom misté nejvyssi. Déle pro-
kazal, ze poloha maxima vibrace
zavisi na jejim kmito¢tu: vyssi frek-
vence blize k bazi, nizsi frekvence bli-
ze k vrcholu hlemyzdé. Gyoérgy von
Békésy tak na zakladé vlastnich vyzku-
mU vytvoril mistni teorii rozeznavani
vysSky tonl: oscilace baze tfminku
v ovalném okénku pusobi vykyvy tlaku
perilymfy a ty vytvafeji na bazilarni
membrané putujici vinu. V misté vicho-
lu viny, jehoz poloha odpovida kmitoctu
oscilaci, je bazilarni membrana nejvice
vyklenuta a smyslové buriky Cortiho
ustroji nejvice ohnuty a podrazdény,
kazdy kmitocet tak dréazdi svou skupinu
smyslovych bunék. Nikoli rezonance,
nybrz deformace bazilarni membrany
tedy aktivuje receptory.

V téze dobé zaroven stale fesil pro-
blémy kvality telefonniho pfenosu
(Uber den Einfluss der nichtlinearen
Eisenverzemungen auf die Gite und
Verstandlichkeit eines Telephonie-
Ubertragungssystemes. Elektr Nachr-
Tech 1928; 5: 231-246) a vypracoval
akustické plany studia pravé zfizeného
Madarského rozhlasu.

Jednou Békésy shanél ¢lanek Lud-
wiga Macha o pfistroji, nazyvaném
dnes Mach-Zehnder(lv interferometr,
a nahodou pfitom narazil na praci jeho
otce Ernsta Macha, rodaka z Chrlic
u Brna, profesora a rektora Karlo-Ferdi-
nandovy univerzity v Praze, velkého
teoretického fyzika a pozoruhodného
filozofa. Pfedmétem této prace Ernsta
Macha byly utlumové reakce ve zrako-
vé soustavé a Békésy nad ni zacal
uvazovat, ze Machovy zakony mohou
platit i pro sluch. Fyzikalni vySetfovani
mechanickych vlastnosti ucha ho utvr-
zovalo v presvédCeni, ze i za ostrost
rozliSovani vysky tonl musi odpovidat
néjaky druh nervového zostfujiciho
mechanismu. Sva prvni zkoumani
mozné ulohy Utlumu u sluchu zvefejnil
uz v roce 1928 v praci o vibraci bazilar-
ni membrany hlemyzdé vnitfniho ucha
(Zur Theorie des Horens; die Schwin-
gungsform der Basilarmembran. Phys
Z 1928; 29: 793-810). Timto €lankem
polozil zaklady soustavného studia
postranniho utlumu, rozsifeného
pozdéji i na kozni ¢iti, vidéni a chut.

Po jmenovani soukromym docen-
tem budapestské univerzity v roce
1932 provadél své vyzkumy jak v pos-
tovni, tak i v univerzitni laboratofi.
Zabyval se problémy akustiky hudeb-
nich sini jak teoreticky (Uber die Hor-
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samkeit von Konzert- und Rundfunksa-
len. Elektr. Nachr. Tech. 1934; 11:
369-375), tak prakticky (v roce 1935
navrhl akustické feSeni Studia 6 pro
orchestralni  koncerty). V letech
1939-1946 prednasel na budapestské
univerzité jako mimoradny (1939)
a radny (1940) profesor experimentalni
fyziky, pficemz i tehdy pokracoval ve
vyzkumné praci pro postu.

V roce 1946 se vsak rozhodl pova-
le€né Madarsko opustit, aby se uz
nikdy nevratil. Pfijal pozvani ze stock-
holmského Karolinského institutu
k praci u neurofyziologa Yngveho Zot-
termana, badatele v oblasti smyslové-
ho vnimani. V roce 1947 tam sestrojil
novy typ audiometru ovladaného
vysSetfovanou osobou pomoci tlagit-
ka, jimz tlumi silu ¢istého ténu o poma-
lu se ménicim kmitoctu. Tato sluchova
zkouSka (Békésyho audiometrie)
slouzi k ur€ovani stupné hluchoty,
k rozliSovani mezi poruchami sluchu
kochlearniho a nervového puvodu, jeji
princip je v8ak vyuzivan i mimo obor
akustiky, napfiklad pfi ur€ovani zmén
citlivosti oka pfi adaptaci na tmu.

V roce 1947 odeSel Gyorgy (ve své-
té pak Castéji Georg) von Békésy do
USA na Harvardovu univerzitu, kdyz ho
do tamni psychoakustické laboratore
pozval jeji zakladatel a pfednosta
Stanley Smith Stevens. Békésy tu nej-
prve dokoncil méreni zakladnich bio-
mechanickych vlastnosti vnitfniho
ucha a na jejich podkladé pak sestrojil
zvétSeny model hlemyzdé, sestavaji-
ci z vodou naplnéné plastové trubice
pfepazené membranou 30 centimetrd
dlouhou; pohyb pistu (vibratoru) na jed-
nom konci vytvarel viny putujici podél
membrany. Cortiho Ustroji simuloval
Békésy jednoduse vlastnim predloktim
polozenym podélné na trubici. Ackoli
viny putovaly podél celé délky mem-
brany s témérf stejnou amplitudou a ve
stroboskopickém svétle byla patrna
vibrace celého predliokti, on sam citil
vibraci jen v jednom dvou- az tficenti-
metrovém useku, jehoz poloha v trubici
zavisela na frekvenci vibratoru. Opét
jako pred léty usoudil, ze citi jen vrchol
putujicich vin, ze potlaéeni vnimani
podnétu kolem vrcholu je dusledkem
nervového uUtlumu a ze podobné je
podnét vniman i organem Cortiho.

Békésyho spisy o hlavnich vysled-
cich vlastniho studia sluchu v letech
1928-1958 byly vydany v roce 1960
v jednom svazku (Experiments in Hea-
ring. Translated and edited by E. G.
Wever. New York: McGraw-Hill Book
Co. 1960).

»Za své objevy fyzikalniho mecha-
nismu stimulace v uSnim hlemyzdi“
dostal Georg von Békésy v roce 1961
jako prvni fyzik Nobelovu cenu za fyzi-
ologii nebo |ékafstvi. Na slavnosti ve
Stockholmu 10. prosince 1961 vyzved|
v Uvodnim projevu neurofyziolog Carl
Gustaf Bernhard z Karolinského institu-

tu jedine€nost dila, v némz se fyzika
poji s anatomii. Zduraznil, Ze Békésy-
ho objevy jsou zakladem naSeho cha-
pani hlemyzdé jako analyzatora frek-
vence. V zavéru vyjadril uspokojeni, ze
laureat splfiuje Nobelovo pfani, aby
cena byla udélovana za vynikajici obje-
vy, které jsou vysledkem prace jedno-
ho jediného védce. O den pozdéji
v nobelovské prednasce hovoril laureat
o tom, ze pfirodu nelze lidskou fantazii
pfekonat a ze ¢lovék by se mél od pfi-
rody ucit. Zminil se o své praci v tele-
fonnich sluzbach, ktera ho pfivedla
k uchu jako zivotnimu tématu, o zkou-
mani skute¢ného hlemyzdé a poku-
sech s jeho modelem, ktery prokazal
funkci  frekvenéniho  analyzatoru
nasledné zostfujiciho vnimani nervo-
vym Utlumem. Hovofil i o svych vyzku-
mech analogii mezi uchem, kuzi
a okem a vyslovil nazor, Ze mozna neni
daleko doba, kdy tyto tfi smyslové
organy, dosud v ucebnicich fyziologie
ostfe oddélované, budou mit nékteré
kapitoly spole¢né (Concerning the Ple-
asures of Observing, and the Mecha-
nics of the Inner Ear. In: Nobel Lectu-
res, Physiology or  Medicine,
1942-1962. Elsevier 1964: 722—746).
Blizicimu se penzionovani prede-
Sel v roce 1966 odchodem z Harvar-
du, vydal souhrn svého dosavadniho
dila (Sensory Inhibition. Princeton:
Princeton University Press 1967)
a pfijal pozvani na Havajskou univer-
zitu v Honolulu, kde ho jmenovali pro-
fesorem véd o smyslech a zfidili mu
zvlastni laboratof, jejiz provoz spolu-
financovala Havajska telefonni spo-
le€nost. Vyzkumny program laborato-
fe odrazel rozsiteni Békésyho zajmu
z pavodniho studia sluchu na obecné
vlastnosti smysll, zejména hmatu
a chuti. Denné prodléval v laboratofi
od deviti rano do deseti vecer. Také si
zde dopfaval potéSeni z bezprostred-
niho kontaktu s polynéskym uménim.
Bezdétny stary mladenec zlstal pro-
stym a skromnym ¢lovékem stranicim
se reflektor(. Daval pfednost samoté,
protoze ,soustredit se na jeden obor
muaZete, jen kdyZ jste do jisté miry
osaméli. Do konce si zachoval
posedlost dvéma vécmi: zkoumanim
lidského ucha a sbératelstvim primi-
tivniho uméni. Spojeni obou vasni
bylo u ného logické, hledani pravdy
a laska k uméni Sly v jeho Zivoté
a dile ruku v ruce. O svém prvnim set-
kani s ustrojim Cortiho napsal: ,Pod
stereoskopickym mikroskopem jsem
vnitini ucho shledal tak krasnym, Ze
jsem se rozhodl pravé u tohoto pro-
blému setrvat. Byla to krasa a radost
z krdsy, co mé k uchu pripoutalo.
Namétem jeho posledni prace
0 postrannim utlumu jsou obrysové
a kontrastové efekty v orientalnim
umeéni, jehoz velkym ctitelem se na
Havaji stal (Compensation Method to
Measure the Contrast Produced by
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Contours. J Opt Soc Am 1972; 62:
1247-1251).

Zemfel v Honolulu 13. ¢ervna 1972
ve véku tfiasedmdesati let. Nekrolog
ve Washington Post 16. ¢ervna 1972
oznacil jeho dilo za védecky zaklad
pokrok(l v Ié¢bé hluchoty a obrovsky
pfispévek poznani akustiky. Sest mési-
cl nato oznamila Medical Tribune, Ze
Georg von Békésy odkazal Nobelovée
nadaci svou sbirku uméleckych dél
v hodnoté 400 000 dolarl, desetkrat
pfevysuijici jeho Nobelovu cenu. Dne 9.
prosince 1974 pak Nobelova nadace
zpfistupnila sbirku verejnosti. Posmrt-
né vySel Békésyho ¢lanek o citlivosti
smyslovych organl (Sense Organs
and Their Sensitivity. Adv ORL 1973;
19: 1-30), autobiograficka ¢rta (Some
Biophysical Experiments from Fifty
Years Ago. Ann Rev Physiol 1974; 36:
1-16) a uvod oddilu o sluchové sousta-
vé v mnohasvazkové kolektivni praci
o fyziologii smysli (Keidel WD, Neff
WD. (eds.) Auditory Systems, Handbo-
ok of Sensory Physiology V/I. Berlin:
Springer Verlag 1974; 1-8).
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