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Zodpovedny rieSitel prof. MUDr. Jan Jakus, DrSc.
Prijemca Univerzita Komenského,Jesseniova lekarska fakulta v Martine

Nazov pracoviska, na ktorom bol projekt rieSeny

1. Ustav lekarskej biofyziky Jesseniova lekarska fakulta, Martin, Univerzita Komenského
Bratislava

2.
3.
4.
5

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

1. Katedra fyziologickych vied, Vysokej Skoly Veterinarnej mediciny, Univerzity Florida, FL,
Gainswille, USA (spolupraca bez naroku na finanéné zabezpecenie) .

2.
3.

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

1.0
2.
3.

Najvyznamnejsie publikacie (knihy, élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace
1. Simera M., Poliacek i.,Dobrolubov B.,Veternik M.,Plevkova J., Jakus J.: Interactions of

mechanically induced coughing and sneezing in cat Respir. Physiol & Neurobiol., 205 ,21-27,
2014 - praca v CC Casopise

2. Poliacek 1., Jakus J., Simera M.,Veternik M.,Plevkova J.: Control of coughing by medullary
raphé.In: Progress in Brain Research 212, 277-295, 2014 - praca v CC Casopise

3. Poliacek et al.: The Course of Lung Inflation Alters the Central Pattern of Tracheobronchial
Cough in Cat- the Evidence for volume Feedback during Cough. Respir.Physiol. & Neurobiol.,



00,000-000, 2015 - praca v CC cCasopisel (in press).

4. Simera et al.: Changes in Vagal Afferent Drive After Tracheobronchial Coughing in
Anesthetized Cat. Physiol & Neurobiol., 00, 000-000, 2015 -praca v CC Casopise (in press)

5. MiSek J., Belayev 1., JakuSova V., Jaku$ J.: Heart rate variability affected by radiofrequen-
cy electromagnetic field in adolescent students.Bioelectromagnetics 00, 000-000, 2015 -praca
v CC Casopise (in press)

6. Jakus J., Poliaéek I., Simera M.: Practical Tasks in Medical Biophysics, Vyd.Osveta,
Martin,144 s, 2013, ISBN 978-80-8063-402-5 (book)

7. épigﬂthova D., Habinakova H., Misek J., JakuSova V., Jaku$ J.;, Metddy merania
parametrov elektormagnetickych poli pri pouzivani mobilnej komunikacie v Skolskom
prostredi Lékaf a technika, Praha, 00, 000-000, 2015 ( praca v Scopus) v tlaci

Uplatnenie vysledkov projektu

Vysledky ziskané rieSenim 3 hlavnych cielov projektu potvrdili 1/ naSu hypotézu o " mnohopo-
Cetnej Urovni regulacie kasla, aspiraéného reflexu a reflexu kychania zoskupeniami respirac-
nych a nerespiraénych neurénov v mozgovom kmeni s viacpo€etnymi funkciami." Uplatnenie
nasich poznatkov vidime v respiroldgii ako aj experimentalnej a klinickej neurofyziologii.

2/ zistili sme miesta pdsobenia
a mechanizmus uginku antitusika Kodeinu a d'al$ich mediatorov v prediZzenej mieche, ¢o ma
zasadny vyznam pre experimentalnu i klinicku farmakoterapiu kasla,ako aj inych respiraénych
a neurologickych portch. 3/ priniesli sme nové poznatky
a odporucania o bezpe&nom pouZzivanie zariadeni mobilnej komunikacie a ich moznych ne-
gtivnych ucinkoch na zdravie pouzivatefov,najma z radov mladeze. Nase nalezy najdu uplat-
nenie v experimentalnej vede i vo verejno-zdravotnickej praxi pri ochrane a podpore zdravia
obyvatel'stva.

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

NaSe nalezy pri rieSeni: 1.ciel/ u maciek s pouzitim elektrofyziologickych, mikroinjekénych
ablaénych a pog&itacovych metéd sme upresnili uloZenie $truktdr v predizenej mieche (MO)
(FTL +2,3, 2,4, 2,5 mm, Nuccl rapheales +1,6-4,7, stred, 1,2-3,1), ako aj mechanizmy TB
kasla , ktory vymizol po ablacii vy$Sie uvedenych oblasti kyselinou kainovou, pri zachovani
AR .TB kasel a reflex kychania su generované samostatnymi neurénovymi okruhmi v MO .
Midkolikularna decerebracia zoslabila silu AR.

2.ciell u kralikov chemicka ablacia Nuccl.raphealis kys.kainovou
znizila pocet kaslov,skratila trvanie kaslového inspiria i exspiria a zoslabila inspiraénu aj
exspiracnu silu kasia. Neurény tychto jadier maju odli$na dlohu pri moduldcii kasla a reflexu
kychania. Mikroinjikovanie kodeinu do Nuccl.rapheales nema vplyv na vratkovaci (Gating)
mechanizmus u TB kasla. Kodein injikovany obojstranne do FTL MO neovplyvnil pocet kas-
jov, ale znizil silu kasla. Podanie GABA do rafealnych jadier MO uloZenych rostralne (+ 4
mm nad obexom) pdsobi na ,timing“ TB kasla, ale pri podani kaudalne (+1 mm nad
obexom) inspiraCny a exspiraény motoricky vzor.

3.ciel/ boli zistené vedomosti o vf elmg.zZiareni a sposoby pouzivania
mobilnych telefénov u 334 studentov gymnazia. 78% Zien, a 11% muzov uviedlo zdravotné
tazkosti. Zmerali sme variabilitu frekvencia srdca u zvierat aj Studentov a urcili u obidvoch
vyraznu prevahu aktivity parasympatika poCas ozarovania. Zmerali sme aj uroven ziarenia v
priestoroch gymnazia a zistili, ze vo vSetkych "tienenych" priestoroch so slabym signalom boli
zy8ené hodnoty intenzity elmg. poli z mobilnych zariadeni, presahujuce hygienické normy.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
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(max. 20 riadkov)

Our findings:1st objective (i) in cats using electrophysiological, microinjection abla-tion and
computational methods, we specified deployment of structures in the medulla oblon-

gata (MO) (FTL+ 2.3, 2.4, 2.5 mm, Nuccl rapheales +1.6 to 4.7, center, 1.2- 3.1),as well as
mechanisms of TB cough. The reflex disappeared after ablation of kainic acid (KA) in the
areas mentioned above, while AR retained preserved. TB cough and sneeze reflexes are
generated by distinct neuronal circuits in MO. Midcollicular decerebration reduced the intensi-
ty of AR.  2nd objective (ii) in rabbits-chemical ablation of Nuccl.raphealis by KA reduced
the number of cough, shortened the duration of cough inspiration and expiration and
attenuated inspiratory and expiratory strength of cough. The neurons of these nuclei seems to
have a different role in the modulation of TB cough and sneeze. Microinjection of codeine to
Nucl.rapheales does not affect the gating mechanism of TB cough. Codeine injected bilatera-
lly into FTL MO did not affect the number of coughs, but reduced the strength of the cough.
GABA administration into the rapheal nuclei in MO placed rostrally (+ 4 mm over obex) influ-
enced timing of TB coughs, but its administration into caudal part (+1 mm over obex) affects
inspiratory and expiratory motor pattern.

3rd objective (iii) we found knowledge and customs on hf elmg. radiation and a
usage of mobile phones among 334 students.78% of women and 11% of men reported health
problems.We measured the heart rate variability in animals and students - in both regular in-
crease in parasympathetic activity during radiation was found. The radiation intensity at scho-
ol "shielded" spaces with low signal intensity was increased thus exceeding safety standards.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
prof. MUDr. Jan Jakus, DrSc. prof. MUDr. Jan Danko, CSc.

V Martine 26. 1.2016 V Martine 26.1.2016

" podpis zodpovedného riesitela podpis &tatutameho zastupcu prijemeu
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