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10:10 | ,Pamietnik Farmaceutyczny Wilenski” Pharmaceutical Journal and its
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WELLCOME SPEECH

Dear participants of the XXXV Congress of the LPA and the International Scientific-Practical
Conference,

This year marks the 200th anniversary of the publication of the first issue of “Vilnius Pharmacy
Handbook” (Pamigtnik farmaceutyczny Wilenski), the first magazine in Eastern Europe to be
published by the prof. Johan Wolfgang. It contained articles from various fields of pharmaceutical
science and practice, and their authors were both researchers and pharmaceutical practitioners. The
significance of this publication was also appreciated by pharmaceutical historians from many
European countries, who organized an international conference in Paris, which was attended by
LITHUANIAN REPRESENTATIVES Alfonsas Kaikaris, Tauras Mekas and Eduardas Tarasevicius.
Another important anniversary is the centenary of habil. dr. Eugenija Simkiinaité's birth. She was
an active member of the LPA and published articles in the magazine ‘Lietuvos Farmacijos Zinios’.
Thus, the LPA Congress and Conference are dedicated to mark these anniversaries. I congratulate
all the participants in this event, and in particular the rapporteurs, who will present the latest news
in pharmaceutical science. Participants in a remote event will learn a lot of useful knowledge and
thus improve their professional qualifications. Special thanks to the foreign speakers from Poland
and Estonia.

I wish all participants a good mood and a successful listening to the conference presentations.

On behalf of the organising committee
VicePresident of Lithuanian Pharmaceutical Association
Prof. Eduardas Tarasevicius



SVEIKINIMO KALBA

Gerbiami LFS XXXV-o0jo suvaziavimo ir Tarptautinés mokslinés praktinés konferencijos dalyviai,

Siais metais sukanka 200 mety nuo prof. Johano Volfgango pastangomis pradéto leisti
pirmojo Ryty Europoje zZurnalo ,Vilniaus farmacijos Zinyno” (,Pamigtnik farmaceutyczny
Wilenski”) pirmojo numerio pasirodymo. Jame buvo patalpinti straipsniai i$ jvairiy farmacijos
moksly ir praktikos sri¢iy, o juy autoriai buvo ir mokslininkai, ir farmacijos praktikai. Sio leidinio
reikme jvertino ir daugelio Europos Saliy farmacijos istorikai, ParyZiuje surenge tarptautine
konferencija, kurioje dalyvavo LIETUVOS ATSTOV AI Alfonsas Kaikaris, Tauras Mekas ir Eduardas
Tarasevicius. Kita svarbi sukaktis — tai habil. dr. Eugenijos Simkanaités gimimo Simtmetis. Ji buvo
aktyvi LES naré, spausdino straipsnius , Lietuvos farmacijos ziniy” Zurnale. Taigi, LFS suvaziavimas
ir konferencija skirti Sioms sukaktims paZymeéti. Sveikinu visus Sio renginio dalyvius, o ypac
praneséjus, kurie pateiks naujausias farmacijos moksly naujienas. Nuotoliniu biidu organizuojamo
renginio dalyviai suzinos daug naudingy Ziniy ir tuo budu pakels savo profesine kvalifikacija.
Ypatingai dékojame uZsienio praneséjams i$ Lenkijos ir Estijos.

Linkiu visiems dalyviams geros nuotaikos ir s€kmingo konferencijos pranesimy iSklausimo.

Lietuvos farmacijos sajungos (LFS) viceprezidentas
Konferencijos organizacinio komiteto pirmininkas
Prof. habil. dr. Eduardas Tarasevicius



ORAL TALKS

"Pamietnik Farmaceutyczny Wilenski” — the first pharmaceutical journal in Vilnius and
its importance to the society

Anita Magowska
Poznan University of Medical Sciences, ul. Przybyszewskiego 37A, 60-364 Poznan, Poland
E-mail: vesaliu@amu.edu.pl

Introduction. This paper focused on the journal “Pamietnik Farmaceutyczny Wileniski” (in English: Vilnius
Pharmaceutical Journal), published in Vilnius in 1820-1822, and its contribution to the development of
pharmacy in the territories of Polish-Lithuanian Commonwealth annexed by the Russian Empire at the end of
the 18t century.

Materials and Methods. The copies of the journal from the library of Poznan Society of Friends of Learning,
Poznan, Poland, were investigated. Numerous studies by Witold W. Glowacki, Barbara Kuznicka, and others
are the secondary literature. The content of the journal was analyzed qualitatively in the social and scientific
context.

Results and discussion. The publishing of the journal was a timeless achievement of the Pharmaceutical
Division of the Vilnius Medical Society, established in 1819 by, amongst others, apothecaries Jerzy Gutt (1769-
1836), Karol Wagner and Jan Fryderyk Wolfgang (1775-1859). The Division proved to be very dynamic and
ambitious what may come from the fact that Gutt, Wagner, and Wolfgang were members of the Masonic lodge
Gorliwy Litwin (in English: the Zealous Lithuanian), reactivated in Vilnius in 1816. Barttomiej Gryzer (died
1822), Michat Macewicz (died 1820), Fryderyk Woelck (died 1856), Michat Machnauer (died 1828) and Maciej
Szulc were other editors of the journal. The last two were former Wolfgang’s students and members of the
lodge, which meetings were organized in the University Pharmacy run by J. F. Wolfgang at the time.
Fascination with the freemasonry ideals of continuous professional and personal self-improvement influenced
the concept of “Pamietnik...”. The journal was arranged to disseminate the progress of pharmaceutical
sciences (pharmacognosy, applied pharmacy, technique, natural sciences, pharmaceutical manufacture) and
deontology in the best way. The editorial staff consisted of eight Vilnius pharmacists who were the principal
authors and first readers of the journal as well. Most of the readers originated from the Polish Kingdom,
founded in 1815 by the Versailles Treaty, and, so-called, the Western Country of Russia. They were doctors,
lawyers, clerks, or wealthy aristocrats. Surprisingly, few residents of Vilnius subscribed the journal. In total, it
was about 60 subscribers, too little to make the publishing cost-effective. In 1822, Wolfgang gave up further
publishing of the first Polish specialized periodical. Excerpts and statements from German, French, British,
and Swiss pharmaceutical and chemical periodicals prevailed in the journal. Publications of such eminent
scholars as Johann W. Dd&bereiner (1780-1849), Christoph W. Hufeland (1762-1836), Johann Trommsdorff
(1770-1837) and Louis N. Vauquelin (1763-1829) were cited and discussed. Pharmacists' floristic observations
and comments on the pharmaceutical practice was the second-largest group of articles. In this way,
pharmacists and other readers from the Russian partition of the Polish-Lithuanian Commonwealth were
familiarizing with the newest achievements of European pharmacy and botany; moreover, they were more
and more prepared to take up scientific work. It is worth to mark that J. W. Wolfgang wrote articles on the
newly invented machines using devices brought by him from abroad to the University Pharmacy in Vilnius.
The periodical was the first platform for discussion on deontology and social integration of pharmacists and
naturalists residing in the Russian partition.

Conclusions. Tquarterly spread the culture of Vilnius University and was the significant achievement of Prof.
Wolfgang and his former students. From today's perspective, “Pamigtnik Farmaceutyczny Wilenski” provides
knowledge on efforts to modernize pharmacies and pharmaceutical profession in Eastern Europe, especially
in Lithuania.



ORAL TALKS

Zurnalo ,Farmacijos Zinios” svarba Lietuvos vaistininky bendruomenei

Vilma Gudiené!?

!Lietuvos sveikatos moksly universitetas

2Lietuvos medicinos ir farmacijos istorijos muziejus
El. pastas: vilma.gudiene@lsmuni.lt

Ivadas. Vaistininky periodinis zZurnalas — tai profesinés bendruomenés komunikacijos priemoné, tarnaujanti
mokslo ziniy sklaidai, diskusijoms, informacijos perteikimui. Siais metais minime 200-agsias metines, kai
Lietuvoje buvo iSleistas pirmasis farmacijos zurnalas Pamietnik Farmaceutyczny Wilenski (leistas 1820-1822 m.).
Jis gyvavo du metus ir leidyba nutrtiko. Tik praéjus Simtmeciui, 1923 m., vaistininky bendruomené laikinojoje
sostinéje Kaune pradéjo leisti profesinj Zurnalg ,, Farmacijos Zinios”. Sis zurnalas gyvavo 18 mety, iki 1940 m.,
pazymeéty esminémis permainomis Lietuvoje.

Saltiniai: Pranesime bus apzvelgiama profesinés periodikos istoriografija ir Farmacijos Ziniy publikacijy (1923~
1940) istorinio tyrimo rezultatai.

Rezultatai: Dvi organizacijos — Lietuvos vaistininky draugija ir Lietuvos farmaceuty sajunga — buvo Farmacijos
Ziniy leidéjos, iSéjo 138 Zurnalai. Leidinj redagavo keturi vaistininkai, ilgiausiai Steponas Nasvytis. 1926 m.
leidyba buvo nuostolinga ir sanaudos 2000 lity virSijo pajamas, 1928 m. leidinys davé 1500 lity pelna.
Palaipsniui Farmacijos Zinios tapo pelningu, populiariu ir jtakingu leidiniu.

Zurnale aptariamas temas galima suskirstyti i kelias grupes: 1. farmacijos administravimo klausimai, teisiné
reglamentacija; 2. profesiniy draugijy veikla; 3. farmacijos mokslas; 4. pasaulio farmacijos aktualijos; 5.
diskusijos — nuomoneés; 6. bendra informacija, naujienos ir kt. Pirmaisiais metais zurnalo leidéjai daugiau
démesio skyré farmacijos reikaly administravimo klausimams, diskusijoms apie valstybés institucijy
priimamus sprendimus, apie rengiama Farmacijos jstatyma, valdZios institucijy ir vaistininky pozitrio j
problemas savitumus. Palaipsniui vis daugiau publikuota moksliniy straipsniy.

ISvados: Profesinis Zurnalas Farmacijos Zinios tarpukario metais buvo svarbiausia ir populiari farmacininky
bendruomenés komunikacijos, informavimo, profesinés kompetencijos tobulinimo priemoné. Zurnalo turinys
atskleidzia pozitrio j aktualiausias bendruomenei problemas kaitg: pirmuosiuose numeriuose daugiau
diskutuota apie farmacijos reglamentavima, kasdienes problemas, véliau reikSmingai daugiau skiriama
démesio farmacijos mokslui. Publikacijy autoriai — ne tik redakcijos nariai, draugijy valdyby atstovai, bet ir
vaistininkai praktikai i§ Lietuvos provincijos. Visa tai rodo, kad zZurnalas buvo diskusijy, problemy aptarimo
tribina, reik§minga visai profesinei bendruomenei.

Literatiira:
1. Stonkuteé-Zukiené R. Lietuvos farmacija XX amZiuje. Vilnius: Lietuvos farmacijos sajunga 2005, t. 3, p. 277-280.
2. Kaikaris A. Lietuvos farmacijos istorija. Atsiminimai. Kaunas: Sveikatingumo ir medicinos reklamos centras. 2000, p. 51-54.
3. Gudiené V. Socialiniai Lietuvos farmacijos bruozai XIX a.-XX a. I pusé. Kaunas: LSMU leidybos namai. 2017, p. 123-132.
4. Stakuliené S. Lietuviskoji farmacijos spauda: iStakos ir raida (1905-1940). In: Farmacija Siuolaikinéje visuomenéje. Tarptautinés
mokslinés konferencijos medziaga. Kaunas, 2003, p. 160-167.
5. Tarasevicius E. Lietuvos farmacijos Zinios, Kaunas: Lietuvos farmacijos sajunga 1991, p. 3, 54-57.
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ORAL TALKS

Pharmacist Practice. Ability to teach and learn throughout life.

Indre Treciokiene

Pharmacy center, Institute of Biomedical Science, Faculty of Medicine, Vilnius University, Lithuania
Department of Pharmacy, Faculty of Science and Engineering, University of Groningen, Netherlands
E-mail address: indre.treciokiene@mf.ou.lt

The importance and usefulness of competency frameworks (CFs) in pharmacy professional development is
recognized globally. The International Pharmaceutical Federation (FIP) Global Competency Framework in
2012 introduced four domains and competencies for pharmaceutical services which focus population, patient,
health system and professional/personal practice. Scientific knowledge is essential, yet the key competencies
of the professional services are so cold soft skills including communication, continuing professional
development and self — management.

The role and contribution of pharmacists in the overall context of health care delivery is changing dramatically
on a global level. In 2014 FIP alerted both practitioners and those in pharmacy education to challenging times
ahead as the practice of pharmacy continued to become more complex and demanding. Pharmaceutical care,
a model focusing on patient wellbeing and optimal outcomes from medication usage, demands a new level of
professionalism in its practitioners. Pharmacists’ focus on assuming a greater responsibility for the safe,
effective and responsible use of medications by patients and populations, with the main goal of optimizing
therapeutic outcomes. New competencies as clinical and communication skills, decision-making and critical
thinking, leadership, innovation and research abilities for practices as medication therapy management,
evidence-based pharmacy, collaborative practice, independent prescribing, and rational and responsible use
of medicines are needed.

FIP Quality Assurance of Pharmacy Education emphasizes changes in the education of pharmacists. In the
undergraduate pharmacy education, practice-based experiences are in value to the development of
professionalism. For practicing pharmacists Continuing Professional Development (CPD) is emphasized. CPD
is considered as self-directed, ongoing, systematic and outcomes-focused approach to lifelong learning that is
applied into practice.

References:

1. International Pharmaceutical Federation. Global Competency Framework. 2012

2. International Pharmaceutical Federation. A Global Framework for Quality Assurance of Pharmacy Education: the FIP Global
Framework. 1st Ed. 2008.

3. International Pharmaceutical Federation. Quality Assurance of Pharmacy Education: the FIP Global Framework. 2nd Ed. 2014.

4. Mylrea MF, Gupta T Sen, Glass BD. Professionalization in pharmacy education as a matter of identity. Am ] Pharm Educ.
2015;79(9). doi:10.5688/ajpe799142

5. Trewet CLB, Fjortoft N. Evaluation of the impact of a continuing professional development worksheet on sustained learning and
implementing change after a continuing pharmacy education activity. Res Soc Adm Pharm. 2013;9(2):215-221.
doi:10.1016/j.sapharm.2012.06.002
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ORAL TALKS

Vaistiniy (aromatiniy) augaly tyrimy plétra ir taikymas Lietuvoje 1785-2020 m.

Ona Ragazinskiené
Vytauto DidZiojo universiteto Botanikos sodas, 7. E. Zilibero str. 6, LT-46324 Kaunas, Lietuva
*Corresponding author. E-mail address: ona.ragazinskiene@udu.lt

Ivadas. Sprendziant augaly jvairovés gausinimo ir jy apsaugos, sveikos gyvensenos bei papildomosios ir
alternatyviosios medicinos jstatymo jgyvendinimo problemas — tyrimo objektas yra vaistiniy (aromatiniy)
augaly ir jy biologiskai veikliyjy junginiy jvairove.

Tyrimo tikslas — jvertinti vaistiniy (aromatiniy) augaly tyrimy raidq Lietuvoje nuo XVII a. iki dabar.

Metodai. Sisteminés teorinés analizés metodai.

Rezultatai ir diskusijos. Lietuvoje vaistiniy (aromatiniy) augaly tyrimai pradéti XVII a. ir yra susije su
farmacijos mokslo ir vaistazolininkystés raidos pradininkais (liaudies medicinos zinovais — etnobotanikais,
klajojanciais vaisty pardavéjais — vengrais, vienuoliais vaistininkais) bei Jézuity ordino veikla, tiriant, auginant
ir vartojant vaistinius augalus.

1785 m. prof. Juozapas Sartorijus pradéjo skaityti farmacijos kursa, kur pirma karta pateiké mokslinius
duomenis apie vaistiniy augaly pazinimo, jy biologiskai veikliyjy junginiy ir vaisty gamybos biuidy reisSme
gydymui.

Pazymeétina prof. Johano Frydricho Volfgango Europinio lygio Farmacijos mokslo ir studijy veikla. Jis iniciavo
Vilniaus Medicinos draugijos farmacijos skyriy, kuris 1820 m. iSleido Europinio lygio periodinj Zurnala
., Pamietnik Farmaceutyczny Wilenski” (Vilniaus farmacijos uzrasai).

1831 m., uzdarius Vilniaus universiteta su jame sukurtu botanikos sodu, suzlugo gamtos mokslai Lietuvoje.
Siuo laikotarpiu Botanikos moksliniy veikaly ir vadovéliy autorius, farmakognozijos mokslo pradininkas
Lietuvoje ir liaudies medicinos Zinovas, Zemaitijos etnografiniame regione tyrines vaistinius augalus ir
surinkes induociy augaly herbarg — Jurgis Ambraziejus Pabréza.

Po Vilniaus universiteto uzdarymo, 1920 m. sausio 27 d. buvo jsteigti Aukstieji kursai Kaune.

1922 m. vasario 16 d. Aukstyjy kursy pagrindu jsteigtas Lietuvos universitetas, véliau Vytauto DidzZiojo
universitetas, kuriame veiké Medicinos fakultetas su keturiais skyriais, tarp jy ir farmacijos.

1922 m. prof. dr. Konstantinas Regelis jsteigé Lietuvos universiteto Botanikos soda, o 1924 m. prof. dr.
Kazimieras Grybauskas jkiiré Vaistiniy augaly skyriy su Vaistiniy augaly kolekcijomis ir bandymais. Jos buvo
ir yra iki Siol nacionalinio ir tarptautinio bendradarbiavimo su kitomis mokslo institucijomis kompleksinés,
tarpkryptinés vaistiniy augaly introdukcijos mokslinés—projektinés veiklos ir studijy centras.

Apibendrinimas. [vertinus vaistiniy (aromatiniy) augaly tyrimy raida Lietuvoje nuo XVII a. iki dabar,
nustatytas farmacijos ir vaistazolininkéstés mokslo indélis, sprendziant vaistiniy augaly jvairovés gausinimo
ir apsaugos, ju racionalaus naudojimo, sveikos gyvensenos bei papildomosios ir alternatyviosios medicinos
jstatymo jgyvendinimo problemas.
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Naujuy vaisty klinikiniy tyrimy reglamentavimo praktika Europos Sajungoje

Rima Minkuté
Lietuvos sveikatos moksly universitetas, Kaunas, Lietuva
EL pastas: rima.minkute@lsmuni.lt

Klinikiniai tyrimai yra biitini kuriant naujus vaistinius preparatus, patvirtinant naujus gydymo metodus bei
diagnostinius testus. Siuose tyrimuose dalyvauja zmonés, todél pagrindinis tyrimus reguliuojanéiy teisés akty
tikslas — uZztikrinti tyrime dalyvaujancio paciento teises ir sauguma. Kaip rodo pasaulinis klinikiniy tyrimy
registras, tyrimy skaicius pasaulyje kasmet didéja mazdaug 10 proc. Nors ir Europos Sajungoje kasmet
klinikiniams vaistiniy preparaty tyrimams iSduodama apie 4000 leidimy, taciau stebimas tokiuy tyrimy
mazéjimas — apie 25 proc. lyginant 2007 ir 2011 m. Ta pati tendencija matoma ir Lietuvoje — ¢ia 2007 m. — 2018
m. pateikty paraisky skaicius klinikiniy tyrimy vykdymui sumazéjo 27 proc.

Pagrindinis dokumentas, pagal kurj siuo metu Europos Sajungoje (ES) atliekami klinikiniai tyrimai - tai 2001
m. balandZio 4 d. priimta Europos Parlamento ir Tarybos direktyva 2001/20/EB dél valstybiy nariy jstatymy
ir kity teisés akty, susijusiy su geros klinikinés praktikos jgyvendinimu atliekant Zmonéms skirty vaisty
klinikinius tyrimus, suderinimo. Sio dokumento pagrindu alyse narése parengti nacionaliniai teisés aktai
atsizvelgiant j geros klinikinés praktikos taisykles, tarptauting Zmogaus teisiy konvencija bei etikos principus.
Taciau, atskiry Saliy teisés aktai turi savy ypatumy ir tai apsunkina klinikiniy tyrimy vykdyma (pvz. iki 2020
m. sausio 17 d. Lietuvoje galiojes reikalavimas I ir II fazés klinikiniy tyrimy pagrindiniams tyréjams turéti
mokslo laipsnj). Harmonizuojant taisykles visoms Salims naréms, 2014 m. balandZio 16 d. priimtas Europos
Parlamento ir Tarybos reglamentas Nr. 536/2014 dél Zmonéms skirty vaisty klinikiniy tyrimy, kuriuo
panaikinama Direktyva 2001/20/EB, kuris turéty suvienodinti reikalavimus ir paspartinti leidimy tyrimams
iSdavima. Deja, kol kas reglamentas dar néra taikomas.

LR biomedicininiy tyrimy etikos jstatyme jteisinta salyga, kad Zmogaus interesai svarbesni uz visuomenés ir
mokslo interesus, ir tai apima tiek tiriamojo jtraukima j tyrima, tiek konfidencialumo bei asmens duomeny
apsauga. 2018 m. geguzés 25 d. jsigaliojes Europos parlamento ir tarybos reglamentas (ES) 2016/679 dél fiziniy
asmeny apsaugos tvarkant asmens duomenis ir dél laisvo tokiy duomeny judéjimo ir kuriuo panaikinama
Direktyva 95/46/EB, inesé papildomy reikalavimy ir vykdant klinikinius tyrimus, ypacjeigu tyrimo duomenys
yra perduodami j trecig Salj. Lietuva ir anksciau buvo vienintelé salis ES, kuri vykdé priemoniy, uztikrinant
asmens duomeny apsauga klinikinio tyrimo metu, vertinima, ir kurioje tyrimo vykdymui reikéjo gauti
Valstybinés duomeny apsaugos inspekcijos (VDAI) leidima. Dabar, po BDAR jsigaliojimo, sutrumpéjo
pasirengimo laikas klinikinio tyrimo vykdymui Lietuvoje, nes nebereikalaujamas VDAI vertinimas ir pakanka
reguliojanciy institucijy (Lietuvos bioetikos komiteto ir Valstybinés vaisty kontrolés tarnybos) leidimu.
Besipleciant mokslo Zinioms, greta jprasty vaisty egzistuoja ir kita klinikiniy tyrimy pakraipa — tai pazangios
terapijos vaistiniy preparaty (PTVP) klinikiniai tyrimai. Sia savoka atitinkantys preparatai — tai somatiniy
lasteliy preparatai, audiniy inZinerijos bei geny terapijos preparatai, kurie galéty pagerinti létiniy ar sunkiai
pagydomy (pvz. onkologiniy) ligy gydyma. Zmogaus lastelés, audiniai ir genai tampa vaistiniy preparaty
vystymo medZiaga ir reikalauja atnaujinti arba kurti naujus teisés aktus, apimanéius $ia sritj. Cia pagrindiniai
dokumentai yra nuo 2008 m. gruodzio 30 d. galiojantis Europos parlamento ir tarybos reglamentas (EB) Nr.
1394/2007 dél pazangiosios terapijos vaistiniy preparaty, iS5 dalies keidiantis Direktyva 2001/83/EB ir
Reglamenta (EB) Nr. 726/2004 bei 2009 m. Europos komisijos patvirtintos geros klinikinés praktikos gaires,
susijusios su PTVP (atnaujintos 2019 m.). Skirtingai nuo jprastiniy vaisty kiirimo proceso, ¢ia pasitelkiami ir
Audiniy bankai, tampa reikSmingi donoryste reguliuojantys teisés aktai, o gamintojams ir klinikiniy tyrimy
uzsakovams atsiranda prievolé uztikrinti pilng preparato atsekamuma. Nors preparatai ir yra inovatyvis,
taciau leidimy iSdavimas tokiy preparaty klinikiniams tyrimams ES gali uztrukti iki 1 m. ar net daugiau.
Norint pagreitinti PTVP taikyma Zmonéms, 1394/2007 reglamento 28 straipsnis leidZia PTVP gaminti
konkrecdiam ligoniui pagal gydytojo paskyrima ir vartoti tik sveikatos priezitiros jstaigoje. Lietuvoje tokia
galimybé egzistuoja nuo 2010 m. (LR SAM 2010 m. liepos 28 d. jsak. Nr. V-675) ir vykdoma PTVP gamyba.
Nepaisant gana sudétingo klinikiniy tyrimy reglamentavimo, tyrimy organizavimas ir vykdymas plecia
mokslininky bei tyréjy zZinias, o tuo paciu suteikia galimybe gauti naujo vaistinio preparato nauda ir tyrimuose
dalyvaujantiems pacientams.

000
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Vaisty saveika su maistu — farmakologinis vertinimas

Laimis Akramas
UAB “Aksada”
El pastas: laimisak@gmail.com

Ivadas. Vidutiniskai per metus Lietuvoje yra nuperkama 75 mln. vaisty pakuociy. Vidutiniskai vienam
gyventojui kasdien tenka daugiau nei viena vaisty dienos dozé, skaiciuojant DDD metodu. Taciau retas
vartotojas perskaito visa vaisty informacinj lapelj, kuriame yra svarbi informacija, su kokiu maistu ar gérimais
nepatartina vartoti konkreciy vaisty. O kartais tiesiog nesusimastoma apie galimas nepageidautinas vaisty su
maistu saveikos pasekmes, kai tableté uzgeriama greipfruty sultimis ar dietine kola, o po to, vakarienés metu,
iSgeriama viena ar dvi taurés vyno, o gal ir ko stipresnio.

Saltiniai: ApZvalga atlikta remiantis mokslinémis publikacijomis apie daZniausiai pasitaikandias maisto ir
vaisty sgveikas.

Rezultatai: Siame pranesime apzvelgiamos daZniausiai pasitaikancios vaisty ir maisto nepageidaujamoss ir
net pavojingos saveikos.Vaisty ir maisto saveika mums svarbi tuomet, kai maistas ar jo komponentai paveikia
vaisto skaidymo, pasisavinimo kelia, keicia jo koncentracija organizme arba jo veikimo mechanizma ir norima
poveikj bei gali sukelti rimty nepageidaujamy reakcijy, kurios kartais gali baigtis mirtj sukelianciomis
komplikacijomis. Taciau, kai kuriais atvejais maisto ingradienty ir vaisty saveika gali biti teigiama-
sustiprinamas vaisto terapinis poveikis, sumazéja nepageidautiny reiskiniy atsiradimo rizika.

I§vados: Zinant maisto ir vaisty saveikos désningumus, galima pasiekti geresnio ir saugesnio gydymo
rezultatus, iSvengti gydymo nesékmiy, o kartais net letaliniy pasekmiy. Siekiant geresniy gydymo rezultaty,
galima iSnaudoti ir teigiamus maisto ir vaisty saveikos atvejus. Daznai vaisty ir maisto saveika tampa ne
maziau reikSminga, nei saveika tarp vaisty.

Literattira:
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Experience of distance selling of prescription drugs in Estonia and other EU countries

Kaidi Sarv
Estonian Pharmacists Association, Tallinn, Estonia
E-mail address: kaidi.sarv@apteekriteliit.ce

Since year 2013 possibility to sell medicinal products via the Internet is open for all community pharmacies in
Estonia. Pharmacies that have the right to handle medicinal products in Estonia may create relevant webpages.
A company needs an activity licence to trade medicinal products in Estonia. The basic requirement is that the
company ensures proper handling of medicinal products, i.e., their storage and dispensing as well as
counselling of patients by professionals. The establishment of an online pharmacy is subject to the existence
of a pharmacy with premises and professional staff.

An online pharmacy in Estonia may sale both over-the-counter and prescription medicines. Before one can
buy a prescription medicine, a medical practitioner needs to have issued a digital prescription which the
pharmacist can view in the e-prescription centre and sell to the patient via Internet. The transition to digital
prescriptions took place in 2010. Today, more than 99% of all prescriptions in Estonia are issued electronically.

When buying an over-the-counter medicine, one needs to take into account that the age of the patient and the
medicinal condition for which the medicinal product is needed must be submitted. Over-the-counter
medicines for animals and other health products may be also bought at online pharmacies. Counselling must
be guaranteed to a customer wishing to buy a medicinal product over the Internet, i.e. whenever one buys a
medicine, a pharmacist will be there to give advice on which product to choose.

Delivery time of medicinal products bought at online pharmacies must be same for urban and rural areas. The
maximum time to deliver a medicinal product to the most distant location in Estonia should be no more than
three working days. The delivery fees may vary depending on the type (e.g. courier, postal service, automated
package delivery systems); however, they must not depend on the address of the patient, specific medicinal
product, consignment value or the number of medicinal products or deliveries to a customer.

First distance selling in Estonia started at November 2013 by Terve Pere Apteek OU pharmacy (trademarked
Apotheka), https://www.apotheka.ee/. In November 2019, second online pharmacy started operating in
Estonia: Veerenni apteek OU (trademark Siidameapteek), https://www.sudameapteek.ee/. From the internet
pharmacy, over-the-counter and prescription medicines may be purchased (except narcotic and
psychotherapeutic medicine, and anabolic steroids); over-the-counter medicines, medicines for animals and
health & beauty products are also available. Delivery takes up to 3 days and delivery fee differs from 0 to 5 €.

Distance selling in other countries (examples). In the European Union it is possible to buy medicines online.
Patients should only buy medicines from online retailers registered with the national competent authorities in
the EU Member States. The European Commission has introduced a common logo that appears on the websites
of these registered retailers. The national flag and the text are an integral part of the logo. Only national flags
of an EU Member State, as well as those of Norway, Iceland and Liechtenstein can be displayed.

In the Republic of Latvia only non-prescription medicines can be distributed online. Retail selling of medicines
via the internet is allowed only for those general or open type pharmacies which have obtained a specific
licence for operation of a general or an open type pharmacy with a special notification in the licence —
distribution of non-prescription medicines via the internet. There is 8 online pharmacies in Latvia (5.3.2020).

In Finland, medicines can also be bought in online pharmacies. Products available include both over-the-
counter and prescription-only medicines. To buy prescription medicines online, an electronic prescription is
needed. Professional consultation is always required when buying medicines. Personal service is also available
in online pharmacies by telephone or over a web service. Buying and receiving medicines from outside the
European Economic Area is prohibited. The importer or buyer of the medicine is solely responsible for any
risks involved in illegal medicine trade. Private individuals may accept medicinal products delivered by post
(including express mail and courier deliveries) from the EEA to Finland if the supplier operates legally and
the medicinal product has been approved by the authorities of the country in question. Until the end of the
Brexit transition period on 31 December 2020, restrictions concerning the import of personal medicines from
EEA countries will also be applicable to personal medicines brought from Great Britain. As negotiations
between the EU and Britain progress, more detailed information will be provided on what will happen from
1 January 2021 onward when the transition period comes to an end.
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Pharma economics and retail pharmacies: coherence and actuality
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Introduction. Based on Ministry of Finance of Republic of Lithuania report on 2020 budget (1), planned
expenses on medications were 395.8 million euros. In the context of aging population and increased life
expectancy, this amount is expected to grow. Therefore, impact of pharma economic - decisions of all
healthcare stakeholders, such as government, retail pharmacies, pharmaceutical manufacturers and
distributors, is gaining increased attention and relevance.

Materials and Methods. The content of the thesis consists of a synthesis and meta-analysis of market data
(IQVIA reports), state budget assumptions and insights on market development.

Results and discussion. In the context of aging population and increased life expectancy, healthcare budgets
are facing growing burden of medical expenses. Two streams, that concern expenses of medications, exist —
expenses on generic medications and innovative drugs. Segment of generic medications tend to commoditize,
as the prices are being pushed to reduction, and new initiatives, such as frequent changes of reimbursment
lists, are being implemented to encourage the competition, liberalize trade and reduce expenses. Yet segment
of innovative drugs, tend to be a focus of pharmaceutical manufacturers and wholesalers, while countries tend
to invest in more innovative treatment options for critical patients’ groups and conditions. Role of pharmacist
in both case is distinguished — pharmaceutical service as such is shifting to a service of personal pharmacist
with a closer cooperation with patients, physicians and pharmaceutical companies. With growing pressure on
healthcare expenses, this tendency is expected to continue.

Conclusions. The increasing cost of healthcare products and services has become a great concern for patients,
healthcare professionals, insurers, politicians and the public. Following the existing tendencies in the market,
importance of pharma economics in decision making among all stakeholders tend to strengthen. Therefore,
exclusion between generics and innovative medicines’ segments us going to increase. Numerous drug
alternatives and empowered consumers also contribute to the need for economic evaluations of
pharmaceutical products. The increasing concern has prompted demand for the use of economic evaluations
of alternative healthcare outcomes. This escalation in healthcare spending is due to increased life expectancy,
increased technology, increased expectations, increased standards of living and an increased demand in
healthcare quality and services, tends to continue.

References

1. http:/finmin.Irv.lt/uploads/finmin/documents/files/EN_ver/2020%20Budget%20at%20a%20Glance.pdf

16



POSTERS

Etnobotanikés habil. dr. Eugenijos Simkanaités indélis farmacijos mokslui Lietuvoje
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Vytauto DidZiojo universiteto Botanikos sodas, 7. E. Zilibero str. 6, LT- 46324 Kaunas, Lietuva
*E-mail address: ona.ragazinskiene@vdu.lt

Ivadas

Sprendziant Farmacijos moksly ir praktikos pasiekimus ir minint pirmojo farmacijos zZurnalo ileidimo 200 m.
metines, svarbu paZyméti vaistininkés, etnobotanikés habil. dr. Eugenijos Simkinaités indélj farmacijos
mokslui ir vaistazolininkystés plétrai Lietuvoje.

Tyrimo objektas Habil. dr. Eugenijos Simkiinaités autobiografija ir mokslinés — praktinés veiklos rezultatai.
Tyrimo tikslas — jvertinti habilituotos gamtos moksly daktarés Eugenijos Simkiinaités mokslinés- praktinés
veiklos rezultatus ir nuopelnus Lietuvoje.

Metodai
Informacija rinkta zinynuose, enciklopedijose, moksliniuose zurnaluose, pritaikant teorinés analizés metoda
[1-4].

Rezultatai ir diskusijos

Santraukoje pateikiami vaistininkés, vastazolininkés, etnonobotanikés, Lietuvos nacionalinio kultiirinio
paveldo bei tradicinés medicinos puoselétojos, habilituotos gamtos moksly daktarés Eugenijos Simkiinaités
mokslinés- praktinés veiklos rezultatai.

2020-uosius metus Lietuvos Respublikos Seimas paskelbé habil. dr. Eugenijos Simkanaités metais,
jvertindamas mokslininkeés indélj j vaistaZolininkystés mokslo vystyma ir praktine reiksme liaudies medicinai.
Ji identifikavo, iStyré ir aprasSé vaistinius augalus, rekomendavo vaistne augaline Zaliava ligy prevencijai ir
gydymui, moksliskai pagrindé indikacijas, kontraindikacijas bei nepageidaujama poveiki. Si vaistininké
ypatinga démesj teikdavo gydytojo jvertintai paciento sveikatos btiklei ir nustatytai diagnonozei, pries
rekomenduodama gydymui vaistinius augalinius preparatus ir savo sukurtas receptiiras.

Mokslininkés praktinés — tkinés veiklos rezultatas vaistazolininkystés plétrai — sukurtas Gerdasiy
eksperimentinis vaistazoliy tikis Lazdijy rajone.

Apibendrinimas

Habil. dr. Eugenijos Simkainaités mokslinés ir praktinés veiklos pagrindu, pirma kartg Lietuvos Respublikos
Seimo istorijoje, atkreiptas démesys j farmacijos mokslo — Farmakognozijos sritj — vaistiniy augaly tyrima ir juy
praktinj pritaikyma.

Literatiira
1. Simkanaité E. Sveiko gyvenimo receptai. Vilnius, 2007. 398 p.
2. Simkanaité E., Urbiené J. VaistaZolés. Vadovas rinkéjams ir augintojams. Vilnius, 1971. 164 p.
3. IHumkynaiite E. Kyasrypa Basepuansr B Autosckori CCP: AsropedepaT Auc. Ha COMCKaHUe y4eH. CTell. KaHJA. OMOA. Hayk.
Buapnioc, 1951. 14 c.
4. IlInmkynaiite E. Broaormyeckme OCHOBBI I10Ab30BaHUs PECYpPCOB A€KapCTBEHHBIX pacreHmii /Autsbl: ApTOpedepar Auc. Ha
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Nutmeg (Myristica fragrans) Essential Oil Yield Using Magnesium
Aluminometasilicate as Excipient

Inga Matulyte'?; Jurga Bernatoniene!?

Department of Drug Technology and Social Pharmacy, Lithuanian University of Health Sciences, Kaunas, Lithuania
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Introduction. Nutmeg seeds are better known as a spice, but their essential oil may have a pharmacological
effect. Scientific sources say that nutmeg has antibacterial, antioxidant, anticancer, antidepressant, and other
effects [1, 2]. Nutmeg essential oil is colorless to pale-yellow with a specific odor. The essential oil yield may
be more than 10% and varies by 5-15% [3, 4]. Hydrodistillation is the most popular method that is used to
obtain essential oil. It is cheap because it mostly uses water as a solvent. The equipment is not expensive, most
commonly a Clevenger-type apparatus is used. We found few studies where the excipients are used in
hydrodistillation (NaCl salt solution, sea water, and non-ionic surfactants) [5, 6]. So, we decided to use a new
material - magnesium aluminometasilicate — as a new excipient in hydrodistillation. It has the ability to absorb
materials, so we predicted that it can increase the yield of essential oil.

Materials and Methods

In this research, nutmeg seeds from Grenada were used for the production of essential oil. Magnesium
aluminometasilicate (Neusilin® US2, Fuji Chemical Industries Co., Japan) was used as excipient. Distilled
water was used throughout the study. The yield of the essential oil was measured using scales.
Hydrodistillation was carried out in 4 hours by using Clevenger-type apparatus. The samples were prepared
using nutmeg powder, distilled water, and excipient. The amount of excipient was based on water quantity,
its concentration was from 0% to 2%. All samples were prepared using 15 g of nutmeg powder and 300 mL of
distilled water. The essential oil was collected in an airtight bottle and stored in a refrigerator at 4 °C.

Results and discussion

We prepared 4 samples of nutmeg essential oil. The excipient quantity was: 0%, 0.5%, 1%, and 2%. We
determined the essential oil yield was 5.25 + 0.04% of pure essential oil without excipient. When we used 0.5%
of the excipient, the yield was 7.9 + 0.05%. The mass of the essential oil with 2% of magnesium
aluminometasilicate was 1.565 g, pure essential oil — 0.789 g.

Conclusions

The yield of the essential oil from nutmeg seeds was significantly higher when an excipient was used. In other
researchers’ studies, the yield of essential oil did not increase significantly. However, our study showed that
by using 2% of magnesium aluminometasilicate, the yield increased by almost two times compared to pure
essential oil (0% excipient). The excipient improves the absorption of volatile compounds and increases the
yield of essential oil.
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Activity of Crocus sativus L. extracts on human brain cancer cell lines
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Brain tumours can strike at any age and rather more than 50 per cent of them are malignant with poor
prognosis. (1,2) Conventional and newly emerging treatment procedures have not succeeded in reversing the
outcome of cancer diseases to any drastic extent which has led researchers to investigate alternative and less
toxic treatment options. (3)

The pharmacological effects of aqueous or ethanolic extracts of Crocus sativus L. (Saffron) have been described
in the literature and comprise a wide spectrum of activities, including anticancer properties (4). There are
scientific data showing that therapeutic doses of saffron exhibits no significant toxicity (5). The aim of our
research was to evaluate the anticancer activity in vitro of C. sativus L. extracts produced at National University
of Pharmacy, Ukraine.

In our experiments as a cancer model system, we used two brain cancer cell lines U-87 and SK-N-BE(2). MTT
assay has been used to evaluate the metabolic activity of cells after their treatment with tested extracts. Half-
maximal effective concentration (ECso) value that represents the concentration of a compound causing 50%
reduction of cancer cell metabolic activity has been assessed.

All eight examined extracts of C. sativus L. inhibited the viability of tested cancer cells and demonstrated higher
activity against SK-N-BE(2) cell line. The most active was ethanolic extract of saffron corms, its ECso value
against SK-N-BE(2) cells was 0.018 + 0.002 mg/ml, and 0.02 + 0.002 mg/ml against U-87 cells. Ethanolic extracts
of saffron flowers and leaves were more active than aqueous extracts against both cell lines. Aqueous extract
of saffron stigma possessed higher activity than ethanolic one against both cell lines.

In conclusion, all tested Crocus sativus L. extracts are more active against SK-N-BE(2) neuroblastoma cell line
compared to U-87 glioblastoma cell line and could be developed as anticancer agents against brain cancer.
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Introduction. High blood pressure is the most important risk factor contributing to death and disability rates.
High prevalence of hypertensions is seen in all three Baltic States, thus making prevention and selection of
drugs important for therapy. The aim of this study is to compare utilization of antihypertensive medicines in
Estonia, Latvia and Lithuania during the last 11-years.

Materials and Methods. Wholesale data was used to calculate the use of antihypertensive medicines in 2008-
2018. Data was obtained from the National retail audit IQVIA. The ATC/DDD methodology was used to
calculate utilization of (RAS) inhibitors, including angiotensin converting enzyme inhibitors -ACEi (C09A and
C09B) and angiotensin II receptor blockers - ARBs (C09C and C09D), beta receptor blockers (C07), calcium
channel blockers (C08), diuretics (C03) and other antihypertensives (C02). The results were expressed in DDD
per thousand inhabitants per day (DDD/TID). Time series analysis was used to analyze trends and ANOVA
tests were used to test differences between countries.

Results and discussion. The total use of antihypertensive drugs was 372.0 DDD/TID in Estonia, 379.5
DDD/TID in Lithuania and 267.0 DDD/TID in Latvia in 2018. Respectively the utilization of antihypertensive’s
increased by 10.88 DDD/TID (95% CI: 7.13 - 14.63, P= 0.0001, R?= 0.827), 8.04 DDD/TID (95% CI: 4.57 — 11.52,
P=0.0005, R?= 0.753) and 6.42 DDD/TID (95% CI: 2.44 — 10.41, P= 0.005, R?= 0.597) annually. The use of all
classes increased, except the calcium channel blockers. The most frequently used class in 2018 was inhibitors
of the RAS, followed by beta-blockers in all three Baltic countries. In 11 year’s use of fixed-dose combinations
has increased by quarter to third from 30.3 to 94.9, from 33.7 to 87.1 and from 28.2 to 106.6 DDD/TID
respectively in Estonia, Latvia and Lithuania. The use of older central acting antihypertensive’s was significant
between countries with 30.9 DDD/TID in Lithuania compared to 3.01 DDD/TID in Estonia and 16.17 DDD/TID
in Latvia (p=0.000001) in 2018.

Conclusions. The use of antihypertensive medicines increased in Estonia, Latvia and Lithuania. The increase
was mostly driven by RAS inhibitors, beta-blockers and fixed-dose combinations in all three countries. Further
research is needed to detect health impact of differences in use of antihypertensive drug classes in Estonia,
Latvia and Lithuania.
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Pancreatic cancer remains one of the most lethal malignant tumors that caused 432,242 new deaths (4.5% of
all deaths caused by cancer) in 2018 (GLOBOCAN 2018 estimates). Despite advancements in the knowledge
of potential risk factors that cause pancreatic cancer and newly available tools for early diagnosis and
treatment of pancreatic cancer, the 5-year survival rate still is only 9% [1]. Thus it is very important to
investigate new potential ways of pancreatic cancer treatment and control.

In vitro studies have suggested a potential role of beta-blocade in the regulation of several cancers, including
pancreatic, prostate, breast, colon, and ovarian [2]. Beta adrenoblockers can inhibit multiple processes of tumor
progression and metastasis, including the inhibition of tumor cell proliferation, migration, invasion [3].

To investigate beta adrenoblockers anticancer activity in vitro, we selected two pancreatic cancer cell lines —
MIA PaCa-2 and Panc-1. These cell lines are primary tumors currently used as in vitro models to study
pancreatic ductal adenocarcinoma carcinogenesis [4]. We also selectecd two non-selective beta adrenoblockers
(propranolol and pindolol) and two beta-1 adrenoreceptor selective antagonists (atenolol and betaxolol). MTT
assay was used to evaluate the viability of cancer cells after the treatment with these compounds. The half-
maximal effective concentration value (ECso) represents the concentration of a compound causing 50%
reduction of cancer cell metabolic activity.

The results of MTT assay experiment have shown that propranolol had the greatest effect on cell viability
inhibition in both cell lines, its ECso value against MIA PaCa-2 cells was 53.33 + 5.77 uM and 35.67 + 4.04 uM
against Panc-1 cell line. In addition, selective beta adrenoblocker betaxolol suppressed cell viability at higher
concentrations than propranolol, its ECso value against MIA PaCa-2 cells was 206.67 = 11.55 uM and 108.33 +
20.21 uM against Panc-1 cells. Panc-1 cell line was more sensitive to both beta adrenoblockers than MIA PaCa-
2 cell line. The other two compounds, pindolol and atenolol, showed the weakest effect on cell viability
inhibition in both cell lines, their ECso values were higher than 500 uM.

In conclusion, propranolol has the greatest effect on cell viability inhibition in both pancreatic cell lines. The

second most active compound in both cell lines was betaxolol. These two beta adrenoblockers could be used

for the development of new agents for the treatment of pancreatic cancer.
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Colon cancer is the second cause of death between all cancers [1]. Chirurgical interventions and chemotherapy
are the most used treatments in the case of colon cancer [2]. Despite the progress in cancer treatment, there is
still a need for advanced and more effective anticancer agents. Kinase inhibitors regorafenib and sunitinib are
used to treat colon cancer [3] and there are scientific data showing that kinase inhibition is related to the
anticancer effect [4]. The aim of our research was to evaluate the anticancer activity in vitro of new sunitinib
analogues synthesized at Cagliari University, Italy.

In our experiments as a cancer model system we used two colon cancer cell lines HT-29 and HCT116. MTT
assay was used to evaluate the metabolic activity of cells after their treatment with tested compounds. Half-
maximal effective concentration (ECso) value that represents the concentration of a compound causing 50%
reduction of cancer cell metabolic activity has been established for the most active compounds. Sunitinib was
used as a comparative compound.

At first we performed anticancer activity screening of 17 compounds by MTT assay and identified the most
active ones for more detailed studies. CompoEunds #1, #6 and #7 showed the highest activity against both cell
lines.

All three tested compounds statistically significantly stronger inhibited the viability of tested cancer cells
compared to sunitinib. Their activity was from 3 to 26 times higher against HT-29 cell line and from 11 to 58
times higher against HCT116 cell line. The most active compound was #1, its ECso value against HT-29 cells
was 76.7 £ 9.4 nM, and 91.7 + 20.1 nM against HCT116 cells. Compounds #1 and #6 possessed a very similar
activity against both cell lines, and compound #7 was more active against HCT116 than HT-29 cell line.

In conclusion, sunitinib analogues #1, #6 and #7 are more active against colon cancer cell lines HT-29 and
HCT116 compared to sunitinib, and could be developed as anticancer agents against colon cancer.
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Ivadas. 2019 m. Lietuvos farmacijos sajungos iniciatyva buvo organizuota tarptautiné konferencija, skirta
pirmosios profesinés farmacijos draugijos jkiirimo 200-osioms metinéms pazyméti. Sios draugijos jkiréjas
prof. Johanas Fridrichas Volfgangas 1820 m. pradéjo leisti zurnalg ,, Vilniaus farmacijos Zinynas” lenky kalba
(Pamigtnik Farmaceutyczny Wilenski, Wilno pharmaceutical diary). Tai buvo pirmasis Rusijos imperijoje Zurnalas
farmacijos klausimais

Saltiniai: Straipsnyje apZvelgiama profesinés periodikos pradininko Vilniaus farmacijos Zinyno publikaciju
(1820-1822) svarbos istoriografija.

Rezultatai: Vilniaus farmacijos Zinyno leidéjas buvo Vilniaus medicinos draugijos farmacijos skyrius. Leidinj
redagavo prof. Johanas Fridrichas Volfgangas. 1820-1822 metais iSéjo astuoni zurnalai, kuriy apimtis sudaré
1247 puslapius. Dél 1ésy stokos tolimesnis Zinyno leidimas nutriiko. Zinyno tyréjai nustaté, kad
prenumeratoriy skai¢ius sieké 300 asmeny. Jy tarpe buvo farmacijos ir medicinos specialistai, kurie dirbo
universitetuose (Vilniaus, Varsuvos, Krokuvos), o didesné dalis zinyno skaitytojy buvo vaistininkai, dirbusieji
24 gubernijose. Vertinant zinyno turinj, tyrinétojai nurodé, kad uZzsienio farmacijos naujienos sudaré 53
procentus visy publikacijy, o originaliis straipsniai sudaré 47 procentus. Zinyne talpinama medziaga buvo
suskirstyta j septynias rubrikas: farmakognozija, farmacija ir farmaciné chemija, farmaciné technologija ir
taikomoji farmacija, fizika ir gamtos chemija, farmacijos literatiira, farmacinés gamybos priemonés, farmacijos
kronika, jvairGis prane$imai ir naujienos. Zinyne buvo atspausdinta daugiau nei 160 straipsniy. I§samiis $io
zinyno tyrimy rezultatai buvo pateikti tarptautiniame koliokviume, vykusiame Paryziuje 1990 m., kuriame
dalyvavo ir Lietuvos farmacijos istorijos tyréjai.

Isvados: Pirmasis Rusijos imperijoje profesinis Zurnalas Vilniau farmacijos Zinynas pries du Simtus mety atliko
svarby vaidmenj, informuojant farmacijos ir medicinos specialistus apie farmacijos moksly ir praktikos
naujienas Vokietijoje, Pranctizijoje ir Rusijoje. Tai buvo reikSminga vaistininky bendravimo ir profesinés
kvalifikacijos kélimo priemoné. Straipsniuose buvo pateikiami moksliniy tyrimy rezultatai, daug démesio
buvo skiriama vietinés farmakognostinés Zaliavos aprasymui ir vaisty gamybos technologijy tobulinimui. Sio
leidinio pasirodymas pries du Simtmecius padéjo pagrindus farmacijos periodiniy leidiniy atsiradimui 20
amziuje: Farmacijos Ziniy ir Lietuvos farmacijos Ziniy Zurnalams.
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Introduction: Hippophae rhamnoides L., also known as sea buckthorn, is a member of the Elaeagnaceae family.
Various pharmacological activities have been reported such as anti-inflammatory, adaptogenic, tissue
regeneration, strong anti-viral, anti-tumor, antioxidative and hepatoprotective [1,2]. These therapeutic effects
and antioxidant potential of Hippophae rhamnoides L. mostly are related to the high amounts of flavonoids and
phenolic acids derivatives. Studies have shown that predominant flavonoids in sea buckthorn leaves are rutin,
quercetin, kaempferol, isorhamnetin and their glucosides. The main phenolic acids are gallic, caffeic, p-
coumaric and ferulic acids [3]. The individual ontogenesis has a significant effect on the content of antioxidant
compounds in the leaves [2]. The aim of the study is to determine total phenolic composition content and
antioxidant activity of Hippophae rhamnoides L. leaves during different vegetation periods.

Materials and Methods: Leaves of Hippophae rhamnoides L. were collected in their natural habitat in the fields
near the town of Zeimelis (coordinates: 56°15'48.3"N 23°59'26.3"E). They were collected in different vegetation
periods from May to the end of September during the year 2019. The extracts were prepared using 0.2 g of dry
matter and 20 ml of 70% ethanol, and the extraction was performed in an ultrasonic bath for 15 minutes. Total
phenolics were determined by spectrophotometric Folin-Ciocalteu method and total antioxidant capacity —
by ABTS and FRAP assays.

Results and discussion: The results have shown that the highest total amount of phenolic compounds was
determined in sea buckthorn leaves collected in June (112,96 + 12,56 mg GAE/g DW). The greatest antioxidant
capacity measured of sea buckthorn leaf extracts with FRAP assay was 1250,11 + 85,1 umol trolox equivalent
(TE)/g and with ABTS assay - 2123,45 + 235,38 umol (TE)/g during the leaf’s expansion period in June. The
lowest radical scavenging and reducing activities were determined at the end of the vegetation period, 657,9
+ 69,74 umol (TE)/g and 1030,8 + 91,12 umol (TE)/g, respectively.

Conclusions: Phenological phases have a great impact on the fluctuations in the amounts of phenolic
compounds and antioxidant activity of leaf extracts. The phase of intensive leaf development distinguishes
with the highest contents of phenolic compounds and the greatest radical scavenging and reducing effects.
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Ivadas. Atsizvelgiant j didéjantj atsparuma, naujuy antibiotiky tritkumas sukélé daug nerimo. Natiralios
antibiotinés priemonés yra evoliucijos produktai, todél gali padéti jveikti iSkilusius bioaktyvumo isstkius [1].
Antimikrobiskai palankiomis antimikrobinémis savybémis pasizyminéiy produkty vystymas gali buti
vykdomas derinant eteriniy aliejy, prieSpienio komponenty, vaisiy iSspaudy ekstrakty bei probiotinémis
savybémis pasizyminciy pieno riigsties bakterijy modelius [2,3].

Medzagos. Antimikrobiniy savybiy tyrimui buvo panaudota 15 patogenuy: P. aeruginosa 17-331, A. baumannii
17-380, B. cereus 1801, E. cloacae, S. epidermis, S. haemolyticus, P. multocida, S.enterica 24SPn06, P. mirabilis,
S. haemolyticus, K. pneumoniae, MRSA M87fox, E. faecalis 86, E. faecium 103, B. cereus 1801.

Rezultatai ir diskusija. Nustatyta, kad Thymus vulgaris eterinis aliejus (EA) yra perspektyvi antimikrobiné
priemoné, nes slopino visus tirtus patogenus [4]. Eugenia caryophyllata EA slopino visus tirtus patogenus,
iSskyrus P. aeruginosa. Nustatyta, kad placiausiu antimikrobinio veikimo spektru pasizyméjo juodujuy
serbenty liofilizuoti produktai ir obuoliy liofilizuoti produktai (slopino 13 ir 12 patogeny, atitinkamai) [5].
Pieno ragsties bakterijy (PRB) poveikis patogeninéms bakterijoms iStirtas standZziose terpése. Nustatyta, kad
didziausiu antimikrobiniu aktyvumu pasizyméjo PRB LUHS210 ir LUHS245 [6]. Nustatyta, kad fermentuojant
prieSpienio meéginius padidinamas antimikrobinés priemonés funkcionalumas, nes gautas platesnis
antimikrobinis spektras [7]. PrieSpienio fermentacijai naudojamos PRB jtakoja produkto mikrobiologinés
savybes ir imunoglobuliny sudétj [8].

Isvados. Natiiralios kilmés priemonés gali biiti naudojamos dél budingy antibakteriniy savybiy. Vaisiy
perdirbimo Salutiniai produktai yra perspektyvi antimikrobiné priemoné. PrieSpienio fermentacija
pasirinktomis pieno rigsties bakterijy padermémis gali pagerinti Sios antimikrobinés priemonés
funkcionaluma.

Mokslinis tyrimas finansuotas/finansuojamas Europos regioninés plétros fondo léSomis pagal priemonés Nr. 01.2.2-
LMT-K-718 veiklg ,, Auksto lygio tyréjy grupiy vykdomi moksliniai tyrimai”.
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Introduction. Tumor metastases are related to a poor cancer patient prognosis. Therefore, novel agents
preventing cell migration from primary tumor sites are needed. Carbonic anhydrase IX (CA IX) is a tumor-
related protein, expressed under hypoxic conditions in order to maintain proper pH, and is also related with
cell adhesion [1], invasion and metastases [2]. The aim of our study was to test CA IX inhibitor for its
antimigratory properties.

Materials and Methods

Human breast adenocarcinoma cell lines MDA-MB-231 and MCF-7 and human fibroblasts were cultured
under normoxia and hypoxia (240 uM of CoClz) conditions for 48 h. A 35 mm imaging dish with a glass
bottom and an imprinted cell location grid (Ibidi, Germany) was covered with 50 ul of rat tail collagen (1
mg/ml) and left to polymerize (1 h, 37 °C). Afterwards, normoxic and hypoxic cells were seeded (16 000 per
plate) and left overnight. Then, medium was changed with the one containing 0, 5 or 20 uM of CA IX
inhibitor VD11-4-2. Cells were imaged every hour for 6 hours. Images were analyzed by tracking single-cell
paths and calculating single cell speeds. Experiments were repeated at least 3 times.

Results and discussion

CA IX inhibitor VD11-4-2 in concentration of 20 pM reduced migration velocities of hypoxic MDA-MB-231
and MCE-7 cells. Compound started to affect breast cancer cell migration rates after the second hour under
hypoxia. Whereas compound did not influence migration speed of CA IX-negative normoxic breast cancer
cells and human fibroblasts. This indicates that inhibitor VD11-4-2 perturbs cell migration only in CA IX
positive cells.

Conclusions
CA IXis a promising target in the development agents for cancer cell migration prevention.
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Introduction. Plums are among the most popular fruit grown in Lithuania and used in the food chain. Plums
are used in the manufacturing of food products and are potentially valuable for the development and
production of dietary supplements and functional food enriched with biologically active compounds. World
plum production has been increasing slightly over the recent years. In 2018, it reached about 12.6 million tons.
According to the production scale, plums were in the 7t position among the most cultivated fruit [1].

Materials and methods. The samples taken from 17 different cultivars of the European plum were analysed.
The plum trees were grown in the garden of the Institute of Horticulture, Lithuanian Research Centre for
Agriculture and Forestry. The slices of pitted plums were lyophilised. The samples were extracted with
83.64 % (v/v) ethanol in an ultrasonic bath for 40 minutes at room temperature. The analysis of the phenolic
compounds was performed on the basis of ultra-high-performance liquid chromatography mass spectrometry
method. All the results of the experiments were calculated for the absolute dry raw material.

Results and discussion. During the study, the following glycosides of the flavonol group were identified:
avicularin, isorhamnetin-3-O-rutinoside, isoquercitrin, hyperoside, rutin, and an aglycone quercetin. In
addition, compounds of the flavan-3-ol group were identified, such as (+)-catechin, procyanidin C1, and
procyanidin A2, along with chlorogenic acid attributed to phenolic acids and a non-phenolic cyclitol — quinic
acid. The highest total amount of the identified phenolic compounds was found in European plum samples of
the 'Zarechnaya Ranniaya' cultivar, while the highest amount of quinic acid was found in plum fruit samples
of the 'Jubileum' cultivar. Of all the identified phenolic compounds, chlorogenic acid predominated, and its
amounts were significantly higher than those of other quantitatively evaluated phenolic compounds. The
percentage part of chlorogenic acid in the studied plum fruit samples comprised 6.0% to 62.3% of the total
amount of all phenolic compounds. Of all the identified analytes, quinic acid, which does not belong to the
group of phenolic compounds, stood out, as its amount in plum fruit samples of some cultivars was even
higher than the total amount of the identified phenolic compounds.

Conclusions. In conclusion, the results of this study will provide new knowledge about the composition and
content of phenolic compounds in European plum fruit, which will give a wide range of possibilities to employ
these plants as a source of phenolic compounds. For this reason, plum fruit have a potential value for the needs
of practical medicine, including the isolation of individual compounds with a specific effect and the
development and production of preventive phytopreparations, dietary supplements, and functional food.
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Introduction

Complementary and alternative medicine (CAM) can be defined as healthcare approaches that are not
typically a part of conventional medical care or that may have origins outside of usual Western practice, which
is being used in Lithuania. Although not a part of mainstream medicine, an increasing number of children
with cancer use CAM along with conventional therapies [1]. Parents choose CAM for treatment and cure of
cancer in their children [2], and also as a supportive care agent to help minimize side effects of cancer treatment
and to improve the general quality of life and well-being [3, 4]. Most commonly used CAM modalities are
herbs, diets and nutrition, homeopathy, and prayer [3, 5,].

Materials and Methods

The descriptive qualitative study design was applied. The semi-structures interviews conducted in summer-
autumn of 2020. The study population was parents of children 5 - 18 years of age with cancer (non-terminal
stage) hospitalized at Clinical Hospital of Lithuanian University of Health Sciences, Pediatrics department. A
convenience sample of 9 parents was interviewed face-to-face until data saturation achieved. Qualitative
content analysis approach was used for data analysis.

The study was approved by the Committee on Bioethics (permission No. BE-2-68).

Findings and discussion

Parents tended to used CAM for their children. The homeopathy was mentioned several times: “We use herbal
preparations. Chelidonium is very good for treating cancer. I give green tea to drink”(M4). Mainly patients
were treated by parents “After all, these are not medications. Any mother can be such a doctor”(M4). The main
reason parents gave for using CAM was to improve the patient’s general health, strengthen the immune
system, and improve their chances of cure: “It seemed like we would do anything for our child to get
better”(M1). The majority of CAM users thought that CAM therapy had helped “It really works. The child
gets better in seconds”(MS8), but they didn't consulted with oncologist “We do not consult doctors about it. I
think they wouldn't get it. Maybe even make fun of it...” (M8).

Conclusions

Parents often choose complementary and alternative medicine (CAM) to supplement treatment of children
and adolescents with cancer. Patients use a broad spectrum of CAM methods, and some may interact with
conventional medicine, causing adverse effects. Pediatric oncology patients often use CAM without telling the
oncologists or nurses who treat them.

Cooperation between pediatric oncologists, nurses and patients could improve patient care by opening
communication, increasing mutual understanding, increasing patient satisfaction, compliance and safety.
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Introduction. One of the biggest challenges in clinical oncology is the prevention and treatment of metastatic
forms of cancer, that are primary causes of cancer-related deaths worldwide [1]. Glioblastoma (GMB) and
invasive triple-negative breast cancer (TNBC) are both the most aggressive forms in their cancer types,
characterized with extremely poor survival rates and difficult treatment procedure [2,3]. TNBC also lacks the
expression of three genes; estrogen receptors (ER), progesterone receptors (PR) and epidermal growth factor
2 (HER-2) [4], resulting in very limited treatment options. Despite improvements in treatment techniques,
patients with GBM often experience early recurrence and eventual death [2]. In search of new compounds that
could efficiently target these cancer types, we conducted an in vitro experiment that aimed at evaluating the
anticancer activity of previously successfully screened and tested N-aryl-f-alanine derivatives on two different
cancer cell lines.

Materials and methods. Two cancer cell lines were used as model systems; TNBC cell line MDA-MB-231 and
GBM cell line U87; which were further treated with N-aryl-f-alanine derivatives, compounds no. 58 and 66,
obtained with permission from scientists of Kaunas University of Technology. After treatment, cancer cell lines
were further investigated based on their three properties: 1) their viability was determined using an MTT
assay, 2) their ability to migrate was examined via ‘wound healing’ technique, 3) their ability to form random
colonies was investigated via clonogenic assay, as well as the changes in the diameters (um) of spheroids in
3D cell cultures were also determined. The half-maximal effective concentration values (ECso) represent the
concentration of a compound at which the cancer cell metabolic activity is reduced by 50%.

Results and Discussion. Compound no. 58 ECso values on MDA-MB-231 and U87 cell lines were
6.44 £ 0.94 uM and 6.80 = 0.38 puM, respectively. Compound no. 66 showed a stronger effect on the viability of
MDA-MB-231 than U87 cell line (ECso values were 5.55 + 0.68 uM and 7.10 + 0.53 uM in MDA-MB-231 and U87
cell lines, respectively). Wound healing assay results showed that compound no. 58 had the greatest effect on
the migration of the MDA-MB-231 and U87 cell lines. The higher concentration of compound no. 58 reduced
the migration of MDA-MB-231 cells 2.6 and 5.6 times, 48 h and 72 h after incubation when compared to the
control. Clonogenic assay analysis showed that cell lines treated with higher concentration of compound no. 58
reduced the number of colonies by around two folds, 51.12 + 12.29% (p<0.001) and 49.38 + 13.86% (p=0.005), in
U87 and MDA-MB-231 cell lines, respectively. Similarly, statistical analysis showed that higher concentration
of compound no. 66 had significant impact in the colony growth in both cell lines. Higher concentration of
compounds no. 58 and 66 more efficiently reduced the diameter (um) of spheroids after 8 days of observation
compared to the control ones; the diameter decreased by 32.12 + 2.8% (p<0.001) and 30.35 + 2.15% (p<0.001) in
U87, and by 15.18 + 2.45% (p<0.001) and 10.61 + 2.01% (p=0.006) in MDA-MB-231 cell lines, treated with
compounds no. 58 and 66, respectively. Analysis demonstrated that smaller concentrations of compounds no.
58 and 66 did not make a huge impact on changes in the diameter in both cell lines.

Conclusions. Tested compounds, specifically, compound no. 58, possess anticancer activity on both
glioblastoma and breast cancer cell lines. They inhibit the viability of cells, the ability to form colonies,
spheroids, migration, and may be worthy of further studies. Furthermore, the mechanisms of action are yet to
be investigated.
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Introduction

Hazel (Corylus avellana L.) is a common plant in temperate climates, mainly in the northern hemisphere in
Europe and Asia [2,4]. Hazel leaves have antimicrobial, cardiovascular and antioxidant effects [1,4,5]. Previous
studies have shown that hazel leaves are a rich source of phenolic compounds and total antioxidant activity
[2,3,5]. Therefore, it is important to determine their profiles in Lithuanian grown samples.

Materials and Methods

Leaf samples were collected from natural habitats in Lithuania during vegetation period. Spectrophotometric
Folin-Ciocalteu method was used for the determination of total content of phenolic compounds in plant
material. Spectrophotometric FRAP method was used to determine total antioxidant activity.

Results and discussion

Total phenolic compounds amount in hazel leaves varies from 52.88 + 1.06 mg/g to 86.02 + 0,15 mg/g. The
highest content of total phenolic compounds was determined in early July during full leaf expansion and in
May during leaf growth. The antioxidant activity varies from 264.03 + 79.03 pmol/g to 1306.63 + 34.37 umol/g.
The antioxidative activity increase in the middle of July during full leaf expansion, in August at the vegetation
period of leaf maturation and decrease in the leaf senescense. The smallest antioxidative activity established
at the beginning of vegetation period.

Conclusion
The greatest amount of phenolic compounds and antioxidant activity was determined in Corylus avellana L.
leaves collected in July during full leaf expansion.
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Introduction

Carbonic anhydrase IX (CA IX) is a transmembrane enzyme catalysing the CO:z hydrolysis reaction to proton
and bicarbonate ions [1]. Normally its expression is limited to the epithelia of stomach and duodenum;
however, it is highly expressed in various types of cancer. CA IX regulates intracellular pH in hypoxic tumor
cells and contributes to extracellular acidosis, cell adhesion, migration and invasion [2,3]. To get better
understanding of CA IX involvement in cancer cell migration, we produced triple negative breast cancer cells
MDA-MB-231 with a knocked down CA9 gene, and tested the effect of chemical CA IX inhibitor [4] on cell
migration using a method of single cell tracking.

Materials and methods

Stable knockdown MDA-MB-231 lines, CA9-1 and CA9-2, were generated using two Sigma lentiviral Ca9
shRNAs [TRCN0000349591 and TRCN0000319003] plasmids. CA IX levels under normoxia (21% O2) and
hypoxia (1% O2) conditions were determined by imunofluorescence and Western blotting.

For single cell tracking, we seeded the MDA-MB-231 and modified cancer cells (shRNA1) on type 1 collagen
coated glass-bottomed Petri dishes. In one group, we added CoCl: to create hypoxic condition to induce the
expression of CA IX. After the cells attached to collagen, we added CA IX inhibitor (VD11) at different
concentrations (5 pM, 20 uM), and imaged cells every hour for five hours by conventional bright field
microscopy.

Results and discussion

Two stable shRNA cell lines were produced and the levels of CA IX were determined in both. The levels of
CA IXin shRNAL1 cell line was 10 %, and in CA9-2 was 100 %, of levels in parental MDA-MB-231 cell line. The
shRNA2 cell line was used as negative control.

The results showed that decreased expression of CA IX had a significant effect on overall cell motility. ShARNA1
cells migrated slower by 47.6 % (p < 0.05) under normoxic conditions and 23.5 % (p < 0.005) under hypoxic
conditions, compared to the parent MDA-MB-231 cells. Chemical inhibition of CA IX showed that VD11 was
able to reduce migration speed in MDA-MB-231 cells under normoxic conditions. Both concentrations of 5 uM
and 20 uM decreased the migration speed of cells by 33.04 % and 34.2 %, respectively (p < 0.05), though there
was no significant difference between the effects in 5 pM and 20 uM treated groups. VD11 did not have any
significant effect on shRNA1 cell migration under both normoxic and hypoxic conditions; this could be
explained that the compounds acts through the inhibition of CA IX.

Conclusions
Based on our results, CA IXis involved in the migration of breast cancer cells, and the experimental compound
VD11 can act as antimigrastatic agent.
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Introduction. Protein kinases are responsible for regulating different cellular functions, such as proliferation,
cell cycle, apoptosis, motility, differentiation. Moreover, many studies have shown a causal role of protein
kinase dysregulations or mutations in different human diseases, including cancer [1]. Over 25 kinase inhibitors
are approved as anticancer drugs [2]. One of them is sunitinib, which is used to treat kidney cancer and
gastrointestinal stromal tumours [3]. However, there is a need to search for the new, more effective agents for
treating a cancer. Despite innovations in the treatment of cancer, it is still the second leading cause of death
globally. Breast cancer is the most common type of diagnosed malignancy and the second leading cause of
cancer death in women around the world [4].

The aim of our study was to evaluate the effect of new sunitinib analogues on human breast cancer cell
viability.

Materials and Methods. Experiments were performed on human triple-negative breast cancer cell line MDA-
MB-231 and non-malignant cell line — human fibroblasts. 17 kinase inhibitors, which are sunitinib analogues,
have been tested. The effect of kinase inhibitors on cell viability was evaluated by MTT assay after 72 hours of
incubation. First, we selected the most active kinase inhibitors that reduced cell viability up to 5% or less. Then
the ECso values of the most active compounds were evaluated and compared to the sunitinib activity.

Results and discussion. Kinase inhibitors #1, #6, #7, #8 and #17 were the most active ones. These compounds,
except #1, more inhibited breast cancer cells viability than non-malignant cells viability. However, among
tested compounds, #1 had the greatest effect on cell viability (ECso values after 72 h on MDA-MB-231 and HF
was 73.61 = 5.77 nM and 83.76 + 4.24 uM, respectively). Most of the other compounds inhibited cancer cells
viability at concentrations from 150 to 250 nM. All tested sunitinib analogues were more active than sunitinib.

Conclusions. Tested kinase inhibitors, especially compound #1, demonstrate the inhibitory effect on human
breast cancer MDA-MB-231 cell viability, and may be worthy of further studies.
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Introduction: Glioblastoma (GBM) is the most aggressive type of brain cancer, mostly common in adults.
Median survival time for GBM patients is about 12.1 to 14.6 month [1]. Thus, the overall prognosis of GBM
remains poor, as there are still extremely limited opportunities of conventional therapy. Tyrosine kinase
inhibitors have been used successfully in clinic for other types of cancer since 2001 [2] and currently are
considered as perspective targeted therapy for GBM. Kinases belong to the class of enzymes that promote
protein phosphorylation, which affects cell apoptosis, proliferation and differentiation. There are numerous
studies directly linking changes in kinase activity to carcinogenesis. Tyrosine kinase inhibitors generally target
the active site of the kinase and thereby prevent the phosphorylation resulting in inhibition of migration and
apoptosis of cancerous cells [2]. One of them is sunitinib, a multi-targeted agent, approved for treatment of
kidney cancer and gastrointestinal stromal tumours [3]. Moreover, the new chemical compounds are
suggested as more effective sunitinib analogues [4].

The aim of our study was to evaluate the effect of new sunitinib analogues on human brain cancer cell viability.

Materials and Methods: The two human GBM cell lines, U87-MG and A172, and non-malignant cell line-
human fibroblasts were used to investigate anticancer activity of 17 sunitinib analogues in vitro. The effect of
kinase inhibitors on cell viability was evaluated by MTT assay after 72 hours of incubation, and we selected
the most active kinase inhibitors that reduced cell viability up to 5% or less. Then the ECso values of the most
active compounds were evaluated and compared to the sunitinib activity.

Results and discussion: Kinase inhibitors #1, #6, #7 were the most active ones. All three tested compounds
more effectively inhibited brain cancer cell viability of A172 cell line than U87-MG cell line and non-malignant
cells viability. It should be noted, that #6 was the only one that had stronger cytotoxic effect on studied cancer
cell lines in comparison with non-malignant cells. However, data analysis revealed that #1 had the greatest
effect on cell viability ((EC 50 values after 72 h on U87-MG, A172 and HF were 82 + 6 nM, 72 + 6 nM and 82 +
6 nM, respectively). #6 and #7 inhibited studied cells viability at range of average concentrations from 112 to
397 nM. All tested sunitinib analogues were more active than sunitinib.

Conclusions: Tested kinase inhibitors, especially compound #1, demonstrate the inhibitory effect on U87-MG
and A172 human brain cancer cell viability, and may be worthy of further studies.
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Introduction

During the past years, a number of studies have been carried out concerning the application of biologically
active compounds from Artemisia L. genus. A lot of species of Artemisia L. are mentioned in folk and modern
medicine, cosmetic and pharmaceutical industry [1]. The special attention for this genus received to content
of artemisinin, which used against malaria [2]. The object of investigation was Artemisia vulgaris L. - a
perennial, medicinal, spice plant of Asteraceae (Bercht. & J. Presl) family. As different studies show, extracts
from A. vulgaris exibit antimicrobial, anti-parasitical and insecticidal properties [3]. The aim of our study was
to determine the qualitative and quantitative composition of the essential oils obtained from A. vulgaris raw
material during different vegetation stages.

Materials and Methods

Artemisia vulgaris L. raw material were colected during different vegetation stages in the Spice - Melliferous
Plants Collection ex situ of the Botanical Garden at Vytautas Magnus University (VMU) in 2018. Five stages
have been separated: growth and leaf production, flower bud development, the beginning of flowering,
massive flowering and the end of flowering. The essential oils from dried raw material of A. vulgaris were
extracted by hydrodistillation and analysed by GC/MS.

Results and discussion

A total of 38 different compounds were found in A. vulgaris essential oils. The highest content and diversity of
compounds have been obtained from A. vulgaris essential oil during the flower bud development stage. We
detected twenty-eight constituents of essential oil, representing 66.6% of identified compounds. The principal
compounds were found to be isogermacrene D (28.38%), aromandendrene (12.43%), trans-sabinyl acetate
(5.26%). As results show, isogermacrene D has been found as the first principal component in all vegetation
stages (26.12-48.10%).

Conclusions

The chemical composition of essential oils of Artemisia vulgaris L. was investigated in 2018-2019. The highest
content and diversity of compounds were determined during flower bud development stage. Thirty-eight
compounds of the oil were identified, of which isogermecrene D was the major component (26.12-48.10%).
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Introduction. White sagebrush (Artemisia ludoviciana L.) is perennial herbaceous plant that belongs to
Asteraceae family. Bioactive components such as flavonoids, phenolic compounds have pharmacological
properties. In folk medicine Artemisia L. could be used to treat scurvy, bronchitis, ulcers. Furthermore, these
plants tones, some species could be used as diuretics, antiseptics or antidiabetics preparations [1, 2, 3].
Determination of phenolic compounds and antioxidant activity is an important factor assessing the quality of
herbal raw material.

Materials and Methods

The aim of the research was to investigate the antioxidant activity and total phenolic compounds contents of
Artemisia ludoviciana L. herb during different vegetation periods. Total phenolic compounds content and
antioxidant capacity of the white sagebrush were analyzed by spectrophotometric Folin-Ciocalteu and ABTS
assays, respectively.

Results and discussion

Results showed that the highest total phenolic compounds content and antioxidant capacity were determined
in the extracts of Artemisia ludoviciana L. collected in the beginning of vegetation. Total phenolic compounds
content ranged from 47,6 + 2,39 mg/g to 60,94 + 0,42 mg/g and the highest was in May.

Conclusions
The research showed that it is an important factor, during which vegetation period herbs are collected, because
it could affect the quality of the raw material.
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