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ROLUL FARMACISTULUI IN PRESTAREA SERVICIILOR
FARMACEUTICE ESENTIALE

THE ROLE OF THE PHARMACIST IN THE PROVISION OF ESSENTIAL
PHARMACEUTICAL SERVICES

Safta Vladimir, Brumarel Mihail, Onofras Daniela, Adauji Stela
Catedra de farmacie Sociald ,,Vasile Procopisin” a USMF ,,Nicolae Testemitanu”, USMF ,Nicolae Testemitanu”

Rezumat. The activity of the Community pharmacy must contribute to improving the health of people by ensuring the rational use of
medicines. Internationally, pharmaceutical services result from the roles and functions of the pharmacist promoted by the World Health
Organization and the International Pharmaceutical Federation.

Community pharmacies in the analyzed countries provide about 30 pharmaceutical services. In all countries the essential service ,deli-
very of medicines to consumers’, the service, providing assistance with medicines 24/24 hours”is provided - in 92.3% of countries; con-
tributions to the harmless destruction of drugs — 72.1%; promoting a healthy lifestyle — 69.2%, drug therapy analysis — 63.4%, chronic
care - in 54.8% of countries, other pharmaceutical services are provided in less than 50% of countries under analysis.

The comparative analysis of essential pharmaceutical services provided in the Republic of Moldova with those recommended by the
International Pharmaceutical Federation and the World Health Organization, conditions a conclusion: the need to revise the regulations
on the nomenclature of essential services provided by community pharmacies in Moldova. In this sense, it is necessary to review the
State Policy in the field of medicines, develop the strategy for the development of the national pharmaceutical system and expand the
nomenclature of essential pharmaceutical services.

Rezumat. Activitatea farmaciei comunitare trebuie sa contribuie la imbundtatirea starii de sdnatate a oamenilor prin asigurarea utiliza-
rii rationale a medicamentelor. La nivel international, serviciile farmaceutice rezulta din rolurile si functiile farmacistului promovate de
Organizatia Mondiald a Sanatatii si Federatia Farmaceutica Internationala.

Farmaciile comunitare din tarile analizate presteaza cca 30 servicii farmaceutice. In toate tarile se presteaza serviciul esential ,eliberarea
medicamentelor catre consumatori’, serviciul ,acordarea asistentei cu medicamente 24/24 ore” - in 92,3% din tdri; contributii la nimi-
cirea inofensiva a medicamentelor — 72,1%; promovarea modului sanatos de viata — 69,2%, analiza terapaei medicamentoase — 63,4%,
asistenta bolnavilor cronici - in 54,8% din tari, celelalte servicii farmaceutice se praesteaza in mai putin de 50% din tdrile supuse analizei.
Analiza comparativa a serviciilor farmaceutice esentiale prestate in Republica Moldova cu cele recomandate de Federatia Farmaceutica
Internationala si Organizatia Mondiala a Sanatatii, conditioneaza o concluzie: necesitatea revizuirii reglementarilor privind nomencla-
torul serviciilor esentiale prestate de citre farmaciile comunitare din Republica Moldova. In acest sens este necesara revizuirea Politicii
de stat in domeniul medicamentelor, elaborarea strategiei de dezvoltare a sistemului farmaceutic national precum si ldrgirea nomen-
clatorului serviciilor farmaceutice esentiale.

Introducere o _ o _ 5
La nivel international, serviciile farmaceutice rezultd

Conform principiilor promovate de Federatia Farma-
ceutica Internationala (FFI) si Organizatia Mondiald a
Sanatatii (OMS), activitatea farmaciei comunitare trebuie
sa contribuie la imbunatétirea starii de sdnitate a oame-
nilor prin asigurarea utilizarii rationale a medicamentelor.
Realizarea acestei misiuni are loc prin:

- asigurarea disponibilitatii permanente de acordare a

asistentei cu medicamente;

- evidentierea problemelor de sdnatate a pacientului;

- promovarea modului de sdnitos de viata;

- asigurarea eficacitatii medicamentelor;

- neadmiterea daunei in rezultatul utilizdrii medica-

mentelor;

- utilizarea responsabild a resurselor limitate ale siste-

mului de sdndtate [1]

din rolurile si functiile farmacistului promovate de OMS
si FFI (tab. 1).
Reiesind din rolurile si functiile farmacistului se contu-
reazd doud grupe de strvicii farmaceutice:
1) de baza (esentiale),care sunt obligatorii pentru far-
maciile comunitare, si
2) servicii organizate la initiativa farmaciei [2.3].
Conform conceptiei promovate de Grupul Farmaceutic
al Uniunii Europene (PGEU) [2], serviciile farmaceutice
esentiale sunt acele, care se bazeazd pe cunostinte profun-
de in domeniul utilizirii medicamentelor, cum ar fi:
— eliberarea medicamentelor cidtre consumatorul final,
inclusiv eliberarea repetata si acordarea serviciilor la
domiciliug
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Tabelul 1.

Rolurile si functiile farmacistului promovate la nivel international
(OMS, FFI, 2011)

Rolul

Functiile

1. Prepararea, receptia, pastrarea,
asigurarea integritatii, distribuirea,
eliberarea produselor medicamen-
toase, introducerea lor in organism,
nimicirea inofensiva

A. Prepararea formelor farmaceutice extemporale,

B. Receptia, pastrarea si asigurarea integritatii medicamentelor si altor produse medicale
C. Distribuirea medicamentelor si altor produse medicale

D. Introducere in organismul uman a medicamentelor, vaccinelor si altor injectabile

E. Eliberarea produselor medicinale cétre consumatori.

F. Nimicirea inofensivd a medicamentelor si altor produse.

2. Asigurarea eficacititii terapiei
medicamentoase.

A. Aprecierea stérii de sanatate a pacientului §i a necesitatilor lui de asistenta medicald
B. Eficacitatea terapiei medicamentoase a pacientului
C. Monitorizarea progreselor medicatiei si a rezultatelor tratamentului

D. Acordarea informatiei despre medicamente si despre problemele de sanatate.

3. Sustinerea si imbunatatirea
activitatii profesionale.

A. Planificarea si realizarea strategiilor dezvoltarii profesionale continue in scopul imbunatatirii
activitétii profesionale la momentul actual si in viitor.

4. Contributie la majorarea
eficacitatii sistemului de sandtate si
a sdndtatii publice

A. Difuzarea informatiei verificate despre medicamente si despre diverse aspecte ale auto —
ajutorului

B. Participare in realizarea activitatilor si acordarea de servicii in domeniul profilacticei
C. Respectarea obligatiunilor, regulilor si actelor legislative stabilite la nivel national

D. Promovarea si contributii la realizarea politicii de stat orientate spre imbunatatirea starii de

sanatate a populatiei

- prepararea medicamentelor in farmacie (extempora-
le si in stoc);

— efectuarea terapiei medicamentoase: ambalarea por-
tionatd a medicamentelor; ambalarea dozelor unita-
re; serviciu de insotire a pacientilor cu boli cronice,
a pacientilor ce administreaza medicamente pentru
prima datd; analiza terapiei medicamentoase a pa-
cientului;

- acordarea ajutorului de urgentd si monitorizarea de-
reglarilor usoare.

Materiale si metode

Conform metodologiei elaborate de FFI si Biroul Euro-
pean al OMS, in a.a. 2015 - 2017 a fost realizat un studiu
privind acordarea serviciilor in cadrul farmaciilor comuni-
tare din 104 tari, inclusiv 30 - europene [4, 5], rezultatele
cdrui sunt totalizate in Raportul ,Reglementarea legislativ
- normativa a activitatii farmaciilor comunitare in regiu-
nea Europeand a OMS [6].

Farmaciile comunitare din térile analizate presteaza cca
30 servicii farmaceutice. In toate tarile (100%) se presteaza
serviciul esential ,eliberarea medicamentelor citre consu-
matori’, serviciul ,acordarea asistentei cu medicamente
24/24 ore” - in 92,3% din téri; contributii la nimicirea in-
ofensiva a medicamentelor - 72,1%; promovarea modului
sanatos de viata — 69,2%, analiza terapaei medicamentoase
- 63,4%, asistenta bolnavilor cronici - in 54,8% din tari,
celelalte servicii farmaceutice se praesteaza in mai putin de
50% din tarile supuse analizei.

Merita atentie experienta unor tiri europene in ceia ce

*Notd Rolurile si functiile expuse in tabel servesc ca bazd pentru elaborarea standardelor GPP. [1].

tine de diversitatea serviciilor farmaceutice esentiale acor-
date pacientilor de cétre farmaciile comunitare.

Franta. Activitatea de prestare a serviciilor farmace-
utice se bazeaza pe monitorizarea medicatiei, colabora-
rea specialistilor, scriningul bolilor infectioase, educatia
sanitard a pacientilor [7]. Respectind aceste principii,
farmacistii francezi:

— contribuie la acordarea primului ajutor medical;

— colaboreaza cu lucratorii medicali;

— asigurd acces continuu la medicatie;

— participd la monitorizarea indicatorilor de sandtate si

la diverse interventii a organelor publice de sdnitate;

- participd la instruirea terapeutici a pacientilor;

- exercitd functia de farmacist al azilului de batrani cu
asistentd medicald;

- asistd bolnavii cronici: revizuirea medicamente-
lor prescrise, corectarea dozelor, monitorizarea
medicatiei - toate in colaborare cu medicul;

- recomanda servicii, orientate spre mentinerea si
imbundtétirea sdnatatii oamenilor, cum ar fi:
v'maisuri ce previn dezvoltarea "bolii medicamen-

tului"; analiza datelor privind respectarea de citre
pacienti a recomandarilor; inscrierea recomanda-
rilor §i prezentarea lor medicului curant, daca ac-
ceptd pacientul;

v" implicarea in diverse activititi ce tin de realizarea
strategiei statului in domeniul sanatatii prin infor-
matizarea opiniei publice, in special - profilaxia
diferitor boli;

v aprecierea medicamentelor, altor produse farma-

[}
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ceutice, a inovatiilor - in temeiul observarilor
proprii a datelor reale si in colaborare cu organele
ocrotirii sandtatii;

v’ participarea in comun cu lucratorii , medicali la re-
alizarea proceselor de coordonare a asistentei me-
dicale;

v" implicarea in scriningul bolilor infectioase si
neinfectioase.

Portugalia. De rand cu serviciul esential — eliberarea
medicamentelor, farmaciile comunitare din Portugalia mai
presteaza urmdtoarele servicii [8].

- asistenta la domiciliu;

- acordarea primului ajutor medical;

- aplicarea formelor injectabile;

- aplicarea metodelor de diagnostic si terapeutice su-

plimentare;

— aplicarea vaccinelor neincluse in programul de stat
de vaccinare;

- realizarea programelor de asistenta farmaceutici;

- consultantd in probleme de alimentatie;

- realizarea programelor ce stimuleaza aderenta la
medicatie, eliberarea medicamentelor portionate, in-
struirea folosirii dispozitivelor medicale;

— efectuarea testelor — expres la HIV, scriningul hepa-
titelor B si C, consultantd pana la si dupa testare, in-
dreptarea la spital in caz de necesitate;

- asistenta medicald simpla, inclusiv insotirea pa-
cientilor cu rand, ajutor pacientilor cu stoma;

— ajutor de gradul 1 in profilaxia si tratamentul proble-
melor piciorului diabetic;

- promovarea modului sandtos de viatd, informatiza-
rea populatiei privind profilaxia imbolnavirilor.

Conform reglementérilor MSMPS [9], farmacistii ce

activeaza in farmaciile comunitare din Republica Moldova
au obligatia de a presta 3 servicii farmaceutice esentiale:

- livrarea medicamentelor — conform retetelor, cu in-
formarea si oferirea recomandarilor necesare, pentru
asigurarea utilizdrii lor sigure si eficiente...”

- ”Promovarea modului sindtos de viatd ...”

- »automedicatia controlatd”..

Analiza comparativa a serviciilor farmaceutice esen-
tiale prestate in Republica Moldova cu cele recomandate
de FFI si OMS, precum si cu cele prestate in unele tari,
conditioneaza o concluzie: necesitatea revizuirii reglemen-
tarilor privind nomenclatorul serviciilor esentiale prestate
de citre farmaciile comunitare din Republica Moldova. In
acest sens este necesara revizuirea Politicii de stat in dome-
niul medicamentelor, elaborarea strategiei de dezvoltare a
sistemului farmaceutic national precum si ldrgirea nomen-
clatorului serviciilor farmaceutice esentiale.
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SISTEME DE EVALUARE ALE PERFORMANTELOR FARMACISTULUI IN
CADRUL FARMACIILOR COMUNITARE

SYSTEMS FOR ASSESSING THE PHARMACIST’S PERFORMANCE IN
COMMUNITY PHARMACIES

Cheptanari-Birta Nicoleta', Moiseev Daniela®, Brumarel Mihail’, Sibii Lucia'

g«

!Catedra de farmacie sociald “Vasile Procopisin’, Universitatea de Stat de Medicina si Farmacie “Nicolae Testemitanu”,
Chisindu, Republica Moldova

student, Facultatea de Farmacie Universitatea de Stat de Medicina si Farmacie "Nicolae Testemitanu”, Republica Moldova

Rezumat. Acest studiu reprezinta o cercetare analitica observationald, care urmeaza a fi realizata prin intermediul online - platformei
Google Forms. In cadrul studiului urmeaza sa se depisteze sistemele de evaluare ale performantelor farmacistului in Republica Mol-
dova. Aceste rezultate vor reprezenta metode si tehnici de evaluare a performantei angajatilor, analiza procesului de administrare
a personalului in cadrul farmaciei comunitare, analiza sistemului de evaluare a performantelor profesionale ale angajatilor la etapa
actuald, implementarea sistemului de evaluare a performantelor la nivel individual, identificarea masurilor de ameliorarea a sistemu-
lui de evaluare a performantelor profesionale ale farmacistilor.

Cuvinte-cheie: evaluare, performante, farmacist.

Abstract. This study represents an observational analytical research, which will be carried out in the online - Google Forms platform.
The study will identify the systems for assessing the performance of the pharmacist in the Republic of Moldova. These results will
represent methods and techniques for evaluating employee performance, analyzing the staff management process in the commu-
nity pharmacy, analyzing the system for evaluating the professional performance of employees at the current stage, implementing
the performance appraisal system at the individual level, identifying measures to improve the system for evaluating the professional

performance of pharmacists.
Keywords: evaluation, performance, pharmacist.

Introducere

Sistemul farmaceutic este o parte indispensabila a
sistemului de ocrotire a sdnatatii. In acest context, asigu-
dial, care impune necesitatea unui sistem de evaluare ale
performantelor farmacistului. Evaluarea performantelor
este activitatea de bazd a managementului resurselor
umane desfasurate in vederea determinarii gradului in
care angajatii unei organizatii indeplinesc sarcinile sau
resposabilitatiile ce le revin [1].

Sistemul de evaluare trebuie si reprezinte veridic
competentele profesionale, abilititile personale, gradul
de indeplinire al sarcinilor propuse, precum si evaluarea
performantelor. Analiza performantelor profesionale oferd
posibilitatea identificarii elementelor de progres sau regres
profesional, al necesitatii organizarii cursurilor de reactua-
lizarea sau perfectionarea a cunostintelor profesionale.

Necesitatea evaluarii se datoreaza faptului ca aceasta
vor contribui la:

» desfasurarea corespunzatoare a unor activititi din
domeniul activitétii farmaceutice; datele si informa-
tiile privind evaluarea performantelor permit elabo-
rarea unor decizii manageriale rationale, obiective in
legaturd cu activitatile respective;

» recompensarea echitabild a personalului;

» asigurarea angajatilor cu informatiile necesare pen-
tru propria lor dezvoltare, dindu-le incredere in pro-
priile forte.

Feedbakul performantei faciliteaza, in cele din urma,
un nou comportament individual §i organizational, ma-
joritatea angajatilor doresc sa cunoascd cum isi realizeaza
sarcinile, cum raspund solicitdrilor organizatiei, ce pro-
grese au inregistrat, ce nevoi si posibilititi de ameliorare
a performantelor au, precum si modul in care organizatia
priveste rezultatele lor sau ce asteapta organizatia de la ei.

Obiectivele evaludrii performantelor resurselor umane
pot fi grupate in patru categorii:

1. Obiectivele organizationale (Fig. 2): concordanta
performantelor si contributiilor individuale cu misiunea
si obiectivele organizationale; sesizarea neconcordantelor
dintre obiectivele organizationale si strategiile privind re-
sursele umane; descrierea posturilor si ajustarea continu-
tului lor; ameliorarea eficacitétii organizationale; garantia
ca responsabilitatile sunt bine definite, iar planurile sunt
echilibrate; realizarea unei concordante intre oamenii si
functiile existente in structura organizatorica.

2. Obiectivele psihologice: posibilitatea farmacistului
de a situa contributia sa in raport cu normele si de a atrage
atentia superiorilor; sansa dialogului; cunoasterea de catre
fiecare farmacist a contributiei sale la realizarea obiective-

6
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lor organizatiei; perceperea pozitiei si relatiilor in ierarhia
organizatiei.

3. Obiectivele de dezvoltare: posibilitatea fiecirui sala-
riat de a cunoaste sansele de evolutie in functie de perfor-
mantele proprii si de obiectivele organizatiei.

4. Obiective procedurale: realizarea unui diagnostic
permanent al resurselor umane; gestiunea carierei; iden-
tiicarea nevoilor de formare si perfectionare; ameliorarea
relatiilor interpersonale; dimensionarea salariilor; sesiza-
rea deficientelor structurale [2].
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performanteila
nivelindividual
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Elaborarea

chestionarelor de
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evaluarede citre
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figei de evaluare a
competentelor si

comportamentelor

Fig.1. Procesul de evaluare a performantelor angajatilor
la nivel individual [3].

Conform unui studiu efectuat de centrul de cercetare
Superjob.ru in Federatia Rusa, pe parcursul lunilor martie
- aprilie 2018, asupra a 1000 de respondenti, s-a stabilit
ca 49% dintre companii folosesc un sistem de evaluare ale
performantelor.

Dezvoltarea sistemelor de evaluare ale performantelor
va contribui la micsorarea erorilor profesionale ale
farmacistilor, dar si la prevenirea altor erori de medicatie,

datorita consultarii farmaceutice profesionale a medicului
si asistenta farmaceutica calitativa a pacientului.

Conform unui studiu realizat in Arabia Saudita in anul
2009, din totalul de 30 563 de retete analizate, in 688 au
fost constatate interventii ale farmacistilor in erorile me-
dicale, dupd cum urmeazd: schimbarea medicamentului
(40.5%), recomandarea privind selectarea medicamente-
lor Rx (8.7%), prescrierea medicamentelor fara indicatie
(1.2%), dublarea terapeuticd (2.3%), supradozaj (8.2%),
doza sau durata subterapeuticd (1.7%), interactiunea me-
dicament-medicament (1.6%), adaugarea unui alt medica-
ment (4.3%), eroare de transcriere (7.9%), administrare in-
corectd (14.9%), neexminarea istoricului medical (8.7%).
Din totalul de 692 de erori examinate, 500 s-au constatat
a fi minore (73.3%), 134 medii (19.4%), 52 majore (7.5%),
6 - altele (1%). Contributia farmacistului in managemen-
tul de risc (Fig. 2) este dupd cum urmeazd: prevenirea
complicatiilor — 144 (20,8%), rationalizarea tratamentu-
lui - 174 (25,1%), prevenirea decesului - 1, imbunatétirea
compliantei la tratament — 55 (7,9%), reducerea costului —
3, stabilirea medicamentului / accesibilitatea medicamen-
tului - 315 (45,5%) [4].

Scopul lucrarii

Depistarea sistemelor de evaluare ale performantelor
farmacistului, care vor reprezenta cu o exactitate sporitd
competentele, performantele profesionale si gradul de in-

Material si metode

Studiul urmeaza a fi realizat prin cercetarea analitica
observationald, folosind studiile de chestionar ca metodéd de
colectare a datelor. Chestionarea se va realiza asupra unui
esantion de 200 de respondenti — farmacisti, online, prin
intermediul platformei Google Forms. Respondentilor li se
va asigura anonimatul, astfel ca raspunsurile si nu fie vici-
ate de interesele companiilor farmaceutice. Ca criterii de
evaluare ale performantelor vor servi: calitatea serviciilor,
respectarea disciplinei si eticii profesionale, cunoasterea si
respectarea legislatiei farmaceutice, adaptibilitatea, comu-
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Fig. 2 Interventia farmacistului in managementul de risc.
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nicarea, planificarea si stabilirea de obiective. Obiectivele
prezentate vor tine de prezentarea rapoartelor solicitate,
respectarea programului de lucru, respectarea relatiilor pe
linia ierarhicd, receptivitatea fata de solicitarile profesiona-
le, initiativa si mobilizarea, organizarea, implementarea in
practica a prevederilor Codului Deontologic si a legislatiei.
Ca metodele de evaluare ale performantelor in cadrul far-
maciei comunitare vor fi: autoevaluarea, evaluare de catre
colegi pe posturi echivalente, evaluarea de catre sef.

Rezultate

Datele obtinute in urma chestionarii urmeaza a fi pre-
lucrate prin metode matematice, pentru a obtine datele
statistice asupra sistemelor de evaluare ale performantelor
farmacistului in farmacia comunitard, pe teritoriul Re-
publicii Moldova. Aceste rezultate vor permite abordarea
teoretica a notiunii generale privind evaluarea performantei
angajatilor, metode si tehnici de evaluare a performantei
angajatilor, evaluarea performantei angajatilor la nivel
international, analiza procesului de administrare a person-
alului in cadrul farmaciei comunitare, analiza sistemului
de evaluare a performantelor profesionale ale angajatilor
la etapa actuald, implementarea sistemului de evaluare a
performantelor la nivel individual, identificarea masurilor
de ameliorarea a sistemului de evaluare a performantelor
profesionale ale farmacistilor.

Masurile de ameliorare a sistemului de evaluare a

performantelor farmacistilor vor fi:

« abordarea top-down: alinierea obiectivelor si a in-
dicatorilor de performanta intre niveluri strategic,
operational si individual;

o dezvoltarea unei arhitecturi a sistemului de evaluare
a performantei la nivel individual;

o crearea unei culturi organizationale orientatd spre
performanta;

« stabilirea indicatorilor de performanta intr-un mod
echilibrat;

« acordarea unei atentii deosebite asupra a cum sunt
evaluate performantele;

o asigurarea acuratetei datelor in raportarea per-
formantei;

o coaching-ul;

o stabilirea si monitorizarea initiativelor de imbu-
natdtire.

Concluzii

1. Sistemele de evaluare ale performantelor trebuie ela-
borate, adoptate si aplicate la nivelul farmaciei comunitare.

2. Implementarea sistemelor de evaluare ale perfor-
mantelor farmacistului vor scidea riscul comiterii erorilor
farmaceutice din cauza insuficientei competentelor profe-
sionale.
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Abstract

This study represents an analysis of pharmaceutical assistance during the Covid-19 pandemic period (March-November 2020). The
results of the study determined the main short-term and long-term impacts on the pharmaceutical system, due to which were outlined
recommendations on the strategic directions for the development of pharmaceutical assistance for the next 5 years.

Rezumat

Studiul dat prezinta o analizd a asistentei farmaceutice pe parcursul perioadei pandemice de Covid-19 (martie-noiembrie 2020). Rezul-
tatele studiului au determinat principalele impacturi pe termen scurt si termen lung asupra sistemului farmaceutic, in rezultatul carora
s-au conturat recomandari asupra directiilor strategice de dezvoltare a asistentei farmaceutice pentru urmatorii 5 ani.

Cuvinte cheie: asistenta farmaceuticd, impact, crizd pandemice Covid-19.

Introducere

Pandemia globala cauzatd de Infectia cu coronavirus
de tip nou (COVID-19) a impus sistemele de sdnatate si
sistemele farmaceutice de pe intreg globul pamantesc s se
reorganizeze i sd actioneze in conditii extreme. Aceasta
situatie de urgenta a scos in evidentd vulnerabilitatile exis-
tente, inclusiv cele legate de disponibilitatea datelor, de
aprovizionarea cu medicamente si dispozitive medicale, de
deficitul de resurse umane specializate, de utilizarea fara
dovezi a medicatiei, de utilizarea compasionald a medica-
mentelor, de disponibilitatea capacititilor de productie si
sprijinirea productiei de medicamente autohtone etc.

Scopul lucrarii

Evaluarea procesului de gestionare a asistentei farma-
ceutice in urgente de sanatate publica prin prisma pande-
miei Covid-19.

Materiale si metode

A fost realizat un studiu transversal descriptiv-
observational al practicii internationale si nationale pri-
vind consolidarea cadrului in cadrul procesului de gesti-
onare a urgentelor in sindtate publicd, in baza cdruia fost
initiat un studiu calitativ cu privire la asistenta farmaceuti-
ca in Republica Moldova in perioada crizei pandemice. Ca
materiale de cercetare au fost utilizate documentele poli-
tice, strategiile in domeniul farmaceutic, actele normative
internationale si nationale. Studierea literaturii din dome-
niu in bazele de date The Lancet, PubMed, Google Scholar,
Medline si Medscape.

Rezultate

COVID-19 impacturi pe termen scurt si lung asupra sec-
torului farmaceutic

Pandemia globala cauzatd de COVID-19 a indus o se-
rie de schimbdri pe termen scurta a sectorului farmaceutic
prin schimbarea cererii, lipsa aproviziondrii, cumpérarea
si “stocarea de panicd’, schimbari de reglementare in do-
meniul medicamentului pre si post marketing, schimbarea
modului de comunicare la nivel de factori de decizie, la ni-
vel de medic-pacient si farmacist pacient precum si modul
de interactiune la distanta cu privire la utilizarea bazata pe
dovezi a medicamentelor in timp de pandemie.

Impacte pe termen scurt:

1. Schimbarea cererii la produse farmaceutice, care a
dus la o disparitie tranzitorie sau o lipsa totald pe piatd
a unor medicamente si dispozitive medicale, ca rezultat
al cumpdrarii ,de panicd” a medicamentelor si dispozi-
tivelor de protectie individuald. Pentru medicamente a fost
caracteristicd o “stocarea de panicd’ in special a medica-
mentelor utilizate pentru tratamentelor maladiilor cronice
si, de asemenea, lipsurilor datorate neconcordantei lantului
de aprovizionare farmaceutic.

Pe parcursul perioadei pandemice (martie-noiem-
brie 2020), in Republica Moldova s-a inregistrat periodic
o lipsé tranzitorie de urmatoarele produse farmaceutice:
Hidroxiclorochind, Azitromicind, Colecalciferol si Ergo-
calciferol, Enoxaparina sodici, Rivaroxaban, Umifenovir,
produse dezinfectate pe bazd de Alcool etilic 70%, ochelari
si viziere de protectie, echipamente de protectie gura-nas si
imbricdminte si méanusi de protectie, precum si o serie de
produse autorizate pe piatd ca suplimente alimentare: Zinc,
Acid ascorbic etc.

Spitalizarea crescuta cauzata de incidenta pneumoni-
ei asociate COVID-19 si cererea crescuta de asigurare a
pacientilor cu ventilatoare, a contribuit la lipsa unor medi-
camente eliberate pe baza de prescriptie din cadrul farma-
ciilor comunitare. Un deficit de medicamente este definit
ca o ,,problema de aprovizionare, care afecteaza modul in
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care farmacia prepard sau distribuie/elibereaza un produs
farmaceutic, sau influenteaza ingrijirea pacientului atunci
cand medicii ce prescriu medicamentele trebuie sé utilize-
ze un agent alternativ” sau “Lipsa unui medicament de uz
uman sau veterinar apare atunci cind oferta nu satisface
cererea la nivel national”.

Pentru a preveni lipsa sau disparitia tranzitorie a unui
produs pe piata farmaceutica o serie de state au impus
crearea unei “rezerve de stat” cum ar fi: Rusia, Finlanda,
Norvegia, Polonia, Cehia, Marea Britanie, Albania, Olan-
da, Letonia, Lituania. Republica Moldova nu dispune de o
rezerva de stat de medicamente si dispozitive medicale, ce
ar putea fi utilizata in starea de urgentd inclusive in sdna-
tate publica, cu toate ca in vigoare este Ordinul MSMPS
nr.1484 din 29.12.2012 cu privire la rezerva medicald a Mi-
nisterului Sanatatii.

2. Cererea indusd artificial si cumpdrarea “de panicd”

Cererea induséd de stocarea medicamentelor de citre
populatie, care se numeste ,cumparare de panicd’, poate
provoca o penurie periodicd pe piatd, in special pentru me-
dicamentele necesare tratamentului maladiilor boli croni-
ce. Studiile au raportat ca cererea indusa pe piata farmace-
uticd globala, in principal datorita ,,cumpdrérii de panicd”
a produselor farmaceutice pentru tulburari cronice, a fost
estimatd la + 8,9%, inclusiv pentru tratamentul maladiilor
autoimune (incl. Lupus eritimatos, Hipertensiunea arte-
riala, etc.). Consecintele acestei cereri cauzute de panica,
au fost cresterea utilizarii nerationale a medicamente-
lor, in special a antibioticelor ce se va manifesta printr-o
antibioticorezistenta extinsa a populatiei, in special la Azi-
tromicind si cresterea numarului de reactii adverse cauzate
de utilizarea necontrolatd a antimalaricelor.

3. Lipsa aproviziondrii atdt cu substante medicamentoa-
se (ingrediente farmaceutice active, IFA), cdt si cu produse
finite (medicamente)

Pandemia globald cu infectia COVID-19 a demonstrat
indispensabilitatea a 2 state in cadrul lantului de produce-
re si aprovizionare cu medicamente. Astfel, s-a demonstrat
ca China si India sunt principalele surse de aproviziona-
re mondiald a producitorilor de medicamente cu IFA si
substante auxiliare utilizate la producerea medicamente-
lor. Intrucat fiecare stat si-a prioritizat sinitatea publici
a cetdtenilor sai, pe plan global s-a inregistrat o incetinire
a productiei de medicamente, lucru care a contribuit in-
clusiv si la lipsa lor si, de asemenea, la cresterea pretului
la unele medicamente esentiale eliberate pe bazi de retets,
inclusiv la antibiotice. Acest lucru s-a dovedit a fi mai cri-
tic atunci cand au fost vizate medicamentele esentiale ce
nu pot fi inlocuite cu alte medicamente, cum ar fi amo-
xicilina, clavulanat de potasiu, ceftriaxona, meropenam,
vancomicina, gentamicina si ciprofloxacina. In India, In-
dian Pharmaceutical Alliance (IPA) a cerut guvernului sa
restrictioneze exportul la toate produsele farmaceutice,
IFA si produsele finite (medicamentele) fiind utilizate doar
pentru consum intern. Aceasta lipsa a afectat preturile la

IFA si in vrac. Cresterea medie a preturilor a fost raportata
de aproximativ +10-15%; pentru unele IFA a ajuns la +50%
in unele cazuri [3].

La nivel global, pentru a evita lipsurile, FDA si Comisia
Europeani au elaborat si publicat reglementari axate atat
pe optimizarea cererii, ct si pe oferta rationald. Aceste re-
glementari includ:

v" Aprobdri/autorizari rapide pentru tratamentele lega-
te de COVID-19, in Republica Moldova, acest proces
a fost aplicat la nivel de elaborare si aplicare a Proto-
coalelor clinice nationale in COVID-19.

v Licentierea sau patentarea obligatorie pentru
tratamente potentiale COVID-19, totusi, acest lucru
se intampld in contextul tarilor care sunt membre
ale Organizatiei Mondiale a Comertului (OMC sau
WTO) si care respecta legile privind proprietatea
intelectuala.

v" Reglementiri ce vizeazd sporirea importului, men-
tinerea integritatii lantului de aprovizionare.

4. Transferarea de la comunicarea directd la comunicar-
ea la distantd prin intermediul telemedicinei si telefarmaciei

Atat la nivel global cat si local, datorita precautiilor de
distantare sociala, comunicarea cu pacientul asistenta me-
dicald si farmaceutica, au fost transferate de la fata in fatd
la interactiuni prin inetrmediul diferitor tehnologii si sof-
tware de comunicare cum ar fi GoogleMeet, Viber, What-
sapp etc. pentru consilierea, monitorizarea si sustinerea
pacientilor. In SUA, numirul pacientilor care au vizitat
cabinetele medicilor sau clinicile s-a redus cu circa 80%.
In Republica Moldova, asistenta medicald primari a fost
limitata practic in 80% (martie-august 2020) doar la tele-
comuncare, asistenta farmaceutica a fost prestata in regim
normal prin contact fizic, doar ca populatia a solicitat mai
frecvent serviciul de livrare a medicamentelor la domiciliu.

5. Schimbadri in cercetare si dezvoltare

La nivel global, cel putin 113 medicamente sau regi-
muri de tratament si peste 53 de vaccinuri se afld in studii
clinice de cercetare si dezvoltare sau in studii clinice acti-
ve, ca terapie pentru pacientii diagnosticati cu COVID-19.
Incepand cu 23 aprilie 2020, pe plan mondial, au fost in-
registrate peste 924 de studii in curs de desfisurare pen-
tru tratamentul COVID-19. Doar 15% din aceste studii se
bazeazd pe metode farmacoepidemiologice standardizate
(studii clinice randomizate), dublu-oarbe si multicentric
randomizate cu comparatori activi (alte medicamente sau
placebo), iar peste 40% din studiile inregistrate nici nu sunt
randomizate, de obicei sunt inregistrate ca serii de cazuri,
sau studiu de caz in anumite institutii medicale.

Impacte pe termen lung:

1. Autorizdri/aprobdri intdrziate pentru produsele far-
maceutice care nu indicate in tratamentul COVID-19

Intrucat toate tirile, inclusiv Republica Moldova, se afla
sub presiunea crizei si prioritatea fiecirui stat este gestio-
narea pandemiei COVID-19, au fost inregistrate intarzieri
de autorizare/aprobare din cauza améndrilor de revizuire
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a dosarelor de cateva luni. In Republica Moldova, include-
rea medicamentelor in Lista de medicamente compensate
din fondurile asigurarii obligatorii de asistentd medicala,
utilizate ca tratament simptomatic la domiciliu, pentru
pacientii cu COVID-19 forme usoare si moderate, a avut
loc in luna decembrie anul 2020. Acest fapt a fost cauzat
in primul rand de lipsa datelor bazate pe dovezi cu privi-
re la eficacitatea medicamentelor utilizate in tratamentul
pacientilor cu COVID-19 la domiciliu. Schemele de tra-
tament utilizate in stationar, au fost modificate de 3 ori,
luidnd in calculul rezultatele studiilor clinice, inclusiv re-
zultatele studiului WHO Solidarity trial [5].

2. Trecerea cdtre autonomie a industriei farmaceutice

Potentiale lipsuri pe pietele farmaceutice interne, da-
torate interdictiilor de export din India si China, care sunt
principalii furnizori de IFA si medicamente generice, au
determinat guvernele mai multor téri sd ia in considerare
autogestionarea cu IFA in cadrul lantului de aproviziona-
re cu medicamente esentiale si au implementat noi re-
glementiri de facilitare a producitorilor de medicamente
autohtoni in scopul evitarii unor astfel de lipsuri esentiale
in situatii de crize inclusiv pandemice. Astfel in Uniunea
Europeana [2] s-a propus facilitarea colaboririi cu privi-
re la nevoile nesatisfacute si generarea de dovezi in cadrul
unor reuniuni comune ale comitetelor/retelelor existente
de autoritdti de reglementare, ale organismelor de evalu-
are a tehnologiilor medicale (ETM) si ale plétitorilor, im-
plicAnd actori esentiali in crearea, autorizarea si accesul la
medicamente in cadrul unei abordiri bazate pe ciclul de
viatd, pentru o mai bund disponibilitate si accesibilitate
financiard. Politicile strategice de dezvoltare a pietei far-
maceutice europene, pe parcursul urmétorilor 5 ani vor fi
tintite sa sprijine cresterea concurentei medicamentelor
generice si biosimilare, pe baza bunei functiondri a pietei
unice, a mecanismelor adecvate de protectie a pietei, a eli-
mindrii barierelor care intarzie intrarea lor pe piatd in timp
util si a adoptarii lor pe scara mai largd de catre sistemele
de sandtate [1]. Ele vor include clarificarea suplimentard a
dispozitiilor privind efectuarea de trialuri (studii clince) cu
produse farmaceutice brevetate pentru a sprijini cererile de
autorizare a introducerii pe piatd a medicamentelor gene-
rice si biosimilare (asa-numita dispozitie ,,Bolar”).

3. Incetinirea ritmului de crestere a industriei farma-
ceutice

Pandemia de coronavirus a dus la incetinirea si
micsorarea dezvoltdrii economice in cadrul a mai multor
tari, inclusiv in térile puternic dezvoltate, fapt ce va afecta
nemijlocit si dezvoltarea industriei farmaceutice, care este
direct dependenta de dezvoltarea economica a térilor cu
piatd farmaceutica dezvoltatd. Aceastd “incetinire” in dez-
voltare a pietei farmaceutice se va resimti indeosebi in dez-
voltarea de produse farmaceutice noi, inovatoare, portofo-
liul companiilor farmaceutice migrand spre alte necesitati.

4. Consideratii etice
Unul dintre efectele pe termen lung ale cresterii expo-
nentiale a numdrului de studii clinice legate de pandemia

actuald, este utilizarea terapiilor slab orientate pe dovezi
(medicina bazata pe dovezi, practice a fost anihilatd pe
parcursul perioadei pandemice). In cadrul strategiilor
de dezvoltare a sistemelor farmaceutice pentru urmato-
rii 10 ani, este necesar de luat in considerare problemele
etice cu privire la utilizarea off-label a medicamentelor.
In acest context se necesitid dezvoltarea conceptului de
utilizare compasionala a medicamentelor “compassionate
use” de catre pacienti, confirmarea terapiilor propuse fara
indicatii clinice dovedite, prin examinarea efectelor clinice
pe termen lung ale utilizarii acestor produse farmaceutice,
personalul medical si farmaceutic ar trebui sé ia decizii ba-
zate pe informatii dovedite cu privire la utilizarea terapiilor
oft-label in practica [4].

5. Modificdri in tendintele de utilizare a produselor de
sandtate

Pe viitor va fi posibild o modificare in practica de con-
sum si prescriere a medicamentelor pentru tratamentul
maladiilor cronice. Majoritatea statelor lumii, chiar si cele
in curs de dezvoltare vor fi obligate sd implementeze siste-
me electronice de monitorizare a pacientilor, de prescriere
si eliberare a medicamentelor, sd implementeze sistemul
informational e-health, sa dezvolte si sa implementeze la
nivel national telemedicina si telefarmacia. In prezent,
populatia este preocupatd de intretinerea igienei persona-
le, folosind in principal echipamente de protectie pentru
nas/gurd, solutii dezinfectante, pentru produsele din me-
diul inconjurétor, imbracaminte si dezinfectante pentru
maini. Datorita perioadei extinse de pandemie, acest con-
sum inalt de anumite dispozitive medicale si materiale de
dezinfectare, poate riméane o caracteristica de nivel com-
portamental a populatiei atat la nivel global si local.

Concluzii

Pandemia globald de COVID-19 poate fi asociata cu
numeroase impacturi pe termen scurt si lung in cadrul
domeniului de ocrotire a sdnatatii, primordial in sistemul
farmaceutic. Identificarea acestor impacturi poate ghida
factorii de decizie politicd in planificarea si luarea decizii-
lor bazate pe dovezi in scopul combaterii provocarilor aso-
ciate crizei pandemice globale si dezvoltarea unor strategii
farmaceutice bazate pe rezultatele gestionarii acestei crize
prin:

v' Eficientizarea activititii autorititilor din domeniul

medicamente si dispozitive medicale;

v’ Fortificarea sistemului de monitorizare si reduce-rea
riscurilor asociate utilizdrii oft-label a medi-camen-
telor si dispozitivelor medicale;

v' Alinierea la standardele internationale in domeniul
medicamentelor;

v' Asigurarea calittii produselor farmaceutice pentru
provocdrile sanatatii publice;

v’ Asigurarea accesului echitabil la medicamente si dis-
pozitive medicale conform nevoilor populatiei;
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v" Asigurarea aprovizionarii cu medicamente si dispo- v Imbunititirea calititii serviciilor farmaceutice prin
zitive medicale si evitarea deficitelor prin garantarea cresetrea rolului farmacistului in sistemul de sdndtate
securitatii farmaceutice; publicd si asumarea de responsabilitate;

v’ Fortificarea sistemelor de prescriere si eliberare elec- v' Eficientizarea procesului de utilizire rationald a
tronicd a medicamentelor; medicamentelor.
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HUMAN RESOURCES MANAGEMENT AND ITS IMPORTANCE FOR THE
PHARMACEUTICAL FIELD

MANAGEMENTUL RESURSELOR UMANE $I IMPORTANTA ACESTUIA IN
DOMENIUL FARMACEUTIC
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Abstract. Human resources play a major role in the development of economy of each country by applying the skills and abilities obtai-
ned in the process of training and education. Through the management of human resources, the professionalism and social efficiency
of enterprises tend to be increased. The modern management use the human factor in order to achieve organizational objectives,
simultaneously ensuring the conditions that guarantee the satisfaction of employees’ needs and, implicitly, their motivation to be loyal
to the organization. Because the modern world is affected by rapid changes, the developing strategies are adjusted to requirements of
the XXI century. Such a situation it is seen in the pharmaceutical field, where the pharmacists’roles are evolving from that of compoun-
ders and dispensers of medicines to that of experts on medicines within multidisciplinary health care teams. This way, human resources
management become a vital management task in the field of healthcare and essential to enable the delivery of efficient and effective
medical services and to achieve patient satisfaction.

Keywords: human resources management, efficiency of human resources, human resources in pharmaceutical field.

Rezumat. Resursele umane joaca un rol major in dezvoltarea economiei fiecarei tari prin folosirea abilitatilor obtinute in procesul de
formare si educatie, iar prin managementul resurselor umane, profesionalismul si eficienta sociald a intreprinderilor tind sa creasca.
Managementul modern foloseste factorul uman pentru a atinge obiectivele organizationale, asigurand simultan conditiile care ga-
ranteaza satisfacerea nevoilor angajatilor si, implicit, motivatia lor de a fi loiali organizatiei. Deoarece lumea moderna este afectatd de
schimbdri rapide, strategiile in curs de dezvoltare sunt ajustate la cerintele secolului XXI. Aceasta se observ si in domeniul farmaceutic,
in care rolul farmacistilor evolueaza de la cel al preparatorilor de medicamente la cel al expertilor in medicamente, fiind parte a echipe-
lor multidisciplinare de ingrijire a sdnatatii. In acest fel, managementul resurselor umane devine o functie vitald a managementului in
domeniul asistentei medicale si esentiald pentru furnizarea serviciilor medicale eficiente pentru a atinge satisfactia pacientului.
Cuvinte cheie: managementul resurselor umane, eficienta resurselor umane, resursele umane in domeniul farmaceutic.

Introduction

Human resources play a major role in the development
of each country. The process of economic development de-
pends to a large extent on the degree of preparation and
use of human resources, on the creative and dynamizing
role of the human factor in the development of economic
life. Approaching the issue of human resources manage-
ment, specialists in the field pay, both theoretically and
practically, special attention to its function and scope. All
these concerns are explained by the fact that the definition
of the function and the practical realization of the scope
of human resources management has become a major ob-
jective, a factor to increase the professionalism and social
efficiency of enterprises.

The concept of human resources management

Human resources management is the science and art of
developing and implementing personnel strategy and poli-
cy, in order to achieve with maximum efficiency, the objec-

tives of either state or private organizations. It formulates
and generalizes concepts, laws, principles, rules, methods,
techniques and tools of leadership by taking into account
the specific conditions of each organization. The way
in which the science and art of human resources mana-
gement are applied in the life of organizations depends, to
a large extent, on the implementation of financial, techni-
cal, material means and, finally, the success of the compa-
ny, its degree of competitiveness, profit level and efficiency.
Given that management, in general, means achieving goals
through people, it follows that the place of human resourc-
es is essential in modern management; on the other hand,
the role of the human factor has increased significantly in
modern management, under the impact of the emergence
of modern acceptance of the personnel function of organi-
zations and the transfer of human resources management
to the general management of public or private organiza-
tions [2].

So, human resources management is the complex of
activities, oriented towards the efficient use of “human
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capital’, in order to achieve organizational objectives, si-
multaneously ensuring the conditions that guarantee the
satisfaction of employees’ needs and, implicitly, their moti-
vation to be loyal to the organization. At the same time, hu-
man resources management is a strategic approach to the
possibilities of attracting, training, developing, leadership-
use and motivation, the main key resource, through which
any organization can ensure the successful achievement of
its goals.

So human resources is the organization. People are a
common resource, a key resource, a vital resource of to-
day and tomorrow of all organizations, which ensures their
survival, development and competitive success. Human re-
sources are one of the most important investments of an
organization, the results of which become increasingly evi-
dent over time. Organizations spend large sums with their
employees, and due to the costs involved not only staff re-
muneration, but also staff recruitment, maintenance and
development is one of the most obvious investments in
human resources. Investing in people has proven to be the
safest way to ensure the survival of an organization or to
ensure its competitiveness and future [5].

The strategic approach of human resources
management

Human resource management is a managerial perspec-
tive, with theoretical and prescriptive dimensions, arguing
the need to establish a series of integrated personnel poli-
cies in accordance with the organization strategy, thus en-
suring the quality of the work process, high commitments
and employee performance, organizational efficiency, as
well as competitive advantages.

Managerial theory and practice highlight an apprecia-
ble typological variety of strategies that outline, in fact, the
way in which companies can ensure the fulfillment of their
organizational objectives, as well as the permanent adapta-
tion to change.

The human resources strategy designates the direction
of the company management in substantiating the set of
activities related to the planning, recruitment, improve-
ment, evaluation and remuneration of the staff, as well as
its protection and health.

According to many authors, such as Michael Arm-
strong, personnel strategies define the organization inten-
tions in terms of human resource development directions,
as well as the needs or requirements to be met in this area
in order to facilitate the achievement of organizational ob-
jectives [1].

The premise from which the strategic approach of hu-
man resources is started is that the role of human resources
management is to keep in an «optimal» form the condi-
tions in the organization to make it possible to achieve
performance and to ensure the efficient use of human re-
sources [4].

Regardless of the areas in which personnel strategies
can be developed, the vast majority of specialists mention
a particularly important issue, namely, to give a general

meaning to personnel objectives by developing human re-
sources strategies in accordance with the needs of the or-
ganization and to its employees.

Therefore, personnel strategies have a derivative cha-
racter. Personnel strategies are partial strategies, which re-
fer only to certain activities within the organization, name-
ly, those that belong to the human resources function.

The need of human resources management in
pharmaceutical field

Modern world is affected by rapid changes, in which
industrial technology gives way to information technol-
ogy, and traditional ways of organizing are greatly trans-
formed and adjusted to requirements of the XXI century.
All that changed the concept, structure and layout of tra-
ditional organization. Organizations in which people work
are constantly changing and evolving, creating new trends
and issues that require consideration and resolution. New
trends and new circumstances have a direct impact on hu-
man resources management. Such trends or circumstances
are seen as increasing competition, management of inter-
national business, technological innovation operations in
accordance with current regulations, union activities, ethi-
cal issues, and the best practice versus best fit [6].

According to the International Pharmaceutical Fed-
eration, pharmacists represent the third largest healthcare
professional group in the world. Availability of trained
pharmaceutical human resources is of critical importance
in meeting national and global health goals, and thus re-
quires special attention. The development, production,
distribution and appropriate utilization of medicines, as
well as the attendant functions of regulation, operational
research, training, etc., are of central importance in main-
taining a healthy population. The absence of pharmacists
and pharmaceutical personnel therefore has implications
on the functioning of a health system [7].

Today, the focus of pharmacy practice has shifted from
direct personal preparation of medicinal compounds to
clinical services. Pharmacists’ roles are evolving from that
of compounders and dispensers of medicines to that of
experts on medicines within multidisciplinary health care
teams. In the developing country context, the pharmacy is
often the most accessible or even the sole point of access to
health care advice and services [3].

Pharmacists also have to deal with many personnel
management functions. Pharmacy in practice is distinct
from other professions, in that it encompasses a significant
involvement of business and economics. Pharmacy prac-
tice entails a high degree of entrepreneurship and business
competition. For a pharmacy to run successfully and prof-
itably, the human resource component must be carefully
harnessed and effectively managed to ensure optimum
productivity. The area of human resources has emerged as
a distinct area of challenge in community pharmacy prac-
tice. Consider the roles of pharmacy support staffers and
the need for pharmacists to effectively monitor them in the
workplace. The health of the pharmacist, customer rela-
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tions, productivity, and the image of the organization all
depend on these employees.

The management of human resources in healthcare in-
stitution is essential to enable the delivery of efficient and
effective medical services and to achieve patient satisfac-
tion. Human resources management is a vital management
task in the field of healthcare and other services sectors,
where the customer facing challenges because of staff’s
performance who have the experience and the quality of
performance (Howard et al., 2006) and that human re-
source management plays an active and vital role in the
success of the reform of the health sector.

Conclusions

Application of human resources management con-
cepts improves employee morale and help the enterprises
to meet goals of expanded and improved services. While
patients are a pharmacy department’s most valued asset,
the personnel that care for those patients are critical to a
patient-centered pharmacy service. So, in the pharmaceu-
tical field it must be practiced an effective human resource
management to effectively recruit and retain a highly qua-
lified and professionally satisfied personnel.
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Rezumat. Aparitia unor noi forme de tuberculoza, inclusiv rezistente la tratament, precum si complexitatea tratamentului antituber-
culos raman factori de provocare in obtinerea si cercetarea de agenti antimicobacterieni noi din diferite clase, cu efecte maxime chiar
si impotriva bacilului drog-rezistent. In cadrul echipei de sintezi a Laboratorului de Sinteza Organicé si Biofarmaceutica de la Institutul
de Chimie a fost realizata sinteza unui sir de oxadiazoli, pentru care a fost demonstrata actiunea antimicobacteriand pronuntata in vitro
si toxicitatea micd a acestora. Au fost obtinuti compusi noi - derivati de propiltiodiazolochinazolin-ona sub forma de sare anorganica
(sulfat) si complex cu ciclodextrina, pentru care s-a efectuat un screening toxicologic, antimicrobian si antituberculos. Totodata, s-au
evaluat proprietatile fizico-chimice ale compusilor: punctul de topire, solubilitatea in diversi solventi la trei nivele de pH, pierderile la
uscare (umiditate) si higroscopicitatea, analiza spectrala in IR. Studiile, redate in acest articol vor contribui la selectarea compusului

optimal obtinut din acest grup, cu perspectiva elaborarii unui nou remediu antituberculos.

Cuvinte cheie: tuberculoza, propiltiodiazolochinazolin-ona, proprietati fizico-chimice.

Abstract. The emergence of new forms of tuberculosis, including resistant to treatment, as well as the complexity of antituberculous
treatment remain challenging factors in obtaining and researching new antimycobacterial agents of different classes, with maximum
effects even against the drug-resistant bacillus. Within the synthesis team of the Organic and Biopharmaceutical Synthesis Laboratory
of the Institute of Chemistry, a series of oxadiazoles was synthesized for which the pronounced antimycobacterial action in vitro was
proved. The low toxicity was demonstrated as well. New compounds of propylthiodiazolokinazolin-one derivatives in the form of inor-
ganic salt (sulfate) and cyclodextrin complex were obtained. The toxicological, antimicrobial and antituberculous screening on these
substances was performed. At the same time, the physico-chemical properties of the compounds were evaluated: melting point, solu-
bility in various solvents at three pH levels, drying losses (humidity) and hygroscopicity, spectral analysis in IR. The studies presented in
this article will contribute to the selection of the optimal compound obtained from this group, with the perspective to develop a new

antituberculosis product.

Keywords: tuberculosis, propylthiodiazolokinazolin-one, physicochemical properties.

Introduction

Nowadays, one third of the people in the all world is
infected with Mycobacterium tuberculosis (MTB) and,
therefore, they are at risk of developing active tuberculosis
(TB). More than 99% of deaths and 95% of new TB cases
happen in low- and middle-developed countries. The Re-
public of Moldova is placed by the World Health Organi-

zation (WHO) in the top of 18 priority countries fighting
against tuberculosis in the European region. At the same
time, the Republic of Moldova is one of the 27-th countries
with a high incidence of multidrug-resistant tuberculosis
[1]. Thus, one of the main aims of the National Tuberculo-
sis Control Program for 2016-2020 is to elaborate the anti-
tubercular treatment regimens by using the new antituber-
culosis medications, applying in children [2].
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The bacterial resistance to antibiotics is constantly
growing both in Europe and in the world. It represents an
extremely complex and important problem in the whole
world. According to the recent data, there are more than
240000 people annually exposed to the bacterial infection
resistant to standard antibiotic treatment lines in Europe
and the USA. Unfortunately, about 50000 of them cul-
minated with death. Due to COVID-19 this situation is
getting worse [3, 4]. Despite the urgent need for new an-
tibacterial treatment options, there are a small number of
new antimycobacterial medications used in clinical trials.
Unfortunately, infections caused by surgical interventions
or hospitalizations still represent the essential problem that
can lead to reducing the effectiveness of the most advanced
therapies for treating initial medical problems. Moreover,
the cost of drug-resistant infections treatment is increas-
ing by 1.5 billion euros annually. As a result, the design
and synthesis of new compounds with effective antibacte-
rial activity on multi-drug-resistant bacteria (MDR) is not
only a desideratum but an obligation [3, 4].

According to the recent reports, it was found that in
the Republic of Moldova 10 people were diagnosed with
tuberculosis daily, every tenth was suffering from multi-
drug-resistant tuberculosis, (MDR TB) and one person
died daily caused by tuberculosis progresses, unless health
services maintained and strengthened [5]. Tuberculosis is
among the top causes of death as a result of infectious dis-
eases in our country. Nowadays, there are no original au-
tochthonous antimycobacterial drugs. On the other hand,
the remedies used have a number of disadvantages: they
are expensive, the spectrum of activity is limited, drug-re-
sistance is developed by bacilli. The advanced bibliography
analysis of the recent years leads to the conclusion that the de-
velopment and appearance of new antimycobacterial classes
of medications were behind the development of mycobacte-
rial resistance. As a result, the therapeutic arsenal for treating
MDR bacterial infections requires new molecules with supe-
rior efficacy to conventional ones. This is also highlighted in
the World Health Organization’s 2020 report recommending
“stimulating innovation, research and development of new
tools” to control bacterial resistance [6].

The COVID-19 is a pandemic that seriously threatens
those small recent advances in reducing the incidence of
TB disease. Due to disrupted health services, it has been
estimated that the overall number of deaths from TB could
increase by about 0.2-0.4 million just in 2020, caused by
decreasing the number of diagnosed and treated people by
about 25-50% in only 3 months [4].

The research of new compounds with anti-tuberculosis
activity is a priority direction in the international and na-
tional scientific world. Thus, due to synthesis team of the
Laboratory of Organic Synthesis and Biopharmaceuticals
within the Institute of Chemistry, a series of aryl-oxadia-
zoles were obtained, including propylthiohinothiadiazolol,
that represents one of the most active substances in this
group (7, 8,9, 10, 11, 12]. Obtaining inorganic salts, com-
plexing with cyclodextrins are attempts to optimize bio-

availability and to use these new derivatives as medicinal
substances for the antituberculosis treatment, including
multi-drug resistant forms.

The purpose of this study was to evaluate some physi-
co-chemical parameters of three compounds from the pro-
pylthiodiazoloquinazolinone group.

Materials and Methods

Test substances. Three synthetic compounds from the
propylthiodiazolokinazolinone group, obtained in the
Laboratory of Organic Synthesis and Biopharmaceuticals
within the Institute of Chemistry from the Republic of
Moldova, were used as a test material: Propylthiohinothia-
diazole (MF-001); Propylthiohinothiadiazole sulfate (MF-
001-H2S04); Propylthiohinothiadiazole complex with cy-
clodextrins (f-CD-MF-001); as internal reference standard
was used 2- (propylthio) 5H- [1, 3, 4] thiadiasolo- [2,3-b]
quinasolin-5-one substance, purified by recrystallization
in the Laboratory of Analysis, Standardization and Con-
trol of Medications (LASCM) within the Scientific Center
of Medicines of the Nicolae Testemitanu State University
of Medicine and Pharmacy from the Republic of Moldova
(concentration 99.98%) [13].

Melting behavior/Melting point. The melting point was
determined in the LASCM using A. KRUSS KPS Melting-
Point Meter KPS II device. Each substance was measured
three times, according to the requirements of the Europe-
an Pharmacopoeia (Ph. Eur.) 10.0 [14]. The propriety of
MF-001 and f-CD-MF-001 in melting was also studied by
the thermal analysis method - differential scanning calo-
rimetry (DSC), using the Mettler Toledo STARe Thermal
Analysis system, version 6.0 (Schwerzenbach, Switzer-
land). About 2-5 mg of substances were examined in the
temperature range from 25 to 300°C in argon flux (10 L/h).
The heating rate was 5°C / min.

IR spectral analysis. The PCD + MF-001 binary com-
plex was analyzed by the FT-IR (Fourier-transform in-
frared) spectrophotometer: SPECTRUM 100 (PERKIN
ELMER, USA) at the Institute of Chemistry. Due to this
method, which makes use of totally attenuated reflection,
the substance was described and characterized. The bi-
nary mixtures were prepared by weighing the appropriate
amounts of analyzed substances and homogenizing in ag-
ate mortar for 20 minutes. The FT-IR spectrum of MF-001
was compared to the spectrum of the binary mixture CD
+MF-001 (1: 1) and BCD + 1MF-001 + H20 (1: 1: 18). All
FTIR spectra were recorded in the range from 4000 cm™!
to 400 cm™.

Solubility. Solubility determination was measured by
the department of pharmaceutical technology of the edu-
cational institution “Belarusian State Medical University”
(BSMU). The tests were carried out at temperatures of 20°¢
and 37°C; solvents used: purified water, ethyl alcohol, di-
methylsulfoxide (DMSO), hexane, chloroform, 0,1 M sodi-
um hydroxide solution, 0,1 M hydrochloric acid solution.
Dissolving media used: 0,1 M hydrochloric acid buffer M,
with pH = 1.2, phosphate buffer with pH = 4.5, phosphate
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buffer with pH = 6.8. The measurements were performed
on the ERWEKA DT 800 Dissolution tester; the volume of
the dissolution medium 250, 500 and 900 ml; temperature
of the dissolution medium 37 + 0.5 ° C; rotational speed 50
rotations per minute; sampling interval: 15, 30, 45, 60, 90,
120 minutes; number of samples tested in each dissolution
medium: 6. Quantitative evaluation of the substances was
performed spectrophotometrically on the Sagu 50 spectro-
photometer, using buffer solutions with different pH val-
ues as comparison solutions.

The ability of PEG to solubilize the substances in the
suspensions was determined. The suspensions were pre-
pared by stirring 0.01 g of substances in 4 ml of water in a
graduated tube. PEG was added dropwise until the volume
doubled (8 ml).

Loss on drying. The determination of humidity was per-
formed by the drying method, according to the require-
ments of Ph. Eur. 10 [14]. The exact amounts of substances
were dried to a constant mass in the drying cabinet model
2B-151. Drying losses were calculated in %.

Hygroscopicity. The exact masses of the substances
were placed in plastic ampoules and placed for 6 hours in
a desiccator at the bottom where water was poured. The
desiccator was hermetically covered with a lid to prevent
the entering water from the outside. The ampoules were
weighed every 2 hours. The amount of water absorbed was
expressed in %.

Results and discussions

Melting behavior / Melting point.

The simplest parameter to estimate the purity of a solid
organic substance is the melting point. The melting point is
defined as the temperature at which the solid is in equilib-
rium with its melt. The pure substances have a fixed melt-
ing temperature, its exact determination (approx. 0.01°C)
being possible only by plotting the melting curves. Impuri-
ties, even in very small quantities, lower the melting tem-
perature and widen the melting range (1°C). This phenom-
enon is used to determine the identity of two substances
with the same melting temperature.

The melting point was determined for all three test sub-
stances, according to the requirements of Ph. Eur. 10 [14].
As a result of the carried out investigations the close values
of the melting range for MF-001 and B-CD-MF-001 were
found. The p-CD-MF-001 melted with carbonization and
the MF-001-H2SO4 melted under structural changes (the
value of the melting point is not stable). The results of the
determinations are shown in table 1.

To determine the degree of MF-001 capture by cyclo-
dextrins and the formation of the p-CD-Mf-001 complex,
the DSC curves of the pure substance and the 1: 1 binary
mixture were recorded. It is known that when the ,,guest”
molecule is captured in the cyclodextrin cavity, its melting,
boiling or sublimation point is usually shifted to another
temperature, during which the cyclodextrin decomposes.
Thus, for a 1: 1 molar ratio, certain endothermic or exo-
thermic peaks can be observed in the DSC curves, which

Table 1. The results of determining the values of melting
points and range

Melting point °C
Test substance | petermina- | Determina-
. . Average
tion 1 tion 2
ME-001 116.2 116.4 116.3

MF—OOl—HZSO4 146.2 144.1 145.1
ﬁ-CD-MF-OOI 114.4 113.9 114.15

with carboni- |with carboni- | with carboni-

zation zation zation

DSC /(mW/mg)
1

4.0
1 exo 100 %

3.5
3.0
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Fig. 1. DSC thermograms of substance MF-001
and p-CD-MF-001 complex

means that the physical mixing method does not provide a
complete encapsulation of the binary mixture in the cyclo-
dextrin cavity (fig. 1).

The thermograms showed very fine changes in the
melting temperature of the binary system at lower values,
and the reduction in the melting enthalpies at decreasing
amounts of the substance. This phenomenon may be an in-
dication of the dispersion of molecule crystals in the f-CD
matrix, and the formation of very energetic crystals of MF-
001. At the same time, the substance maintains a certain
level of crystallinity in the crushed product.

FT-IR spectral analysis.

FT-IR spectroscopy is a modern spectral optical meth-
od, which is used to identify the molecular structures of
medicinal substances based on the interactions of infrared
light with some functional groups, bonds and structural
units that are reflected in spectra. The interpretation of
the FT-IR spectra of the test substances is a very impor-
tant part. The identification of the chemical structure is
based on the values of vibration frequencies characteristic
of functional groups, shown in the table [16]. In particular,
there is an increased interest for the molecules of MF-001
and the f-CD-MF-001 complex, because valence displace-
ments that characterize the formation bonds of the com-
plex are illustrated in the spectra.

According to the fig. 2 and fig.3, it was found that the
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system spectrum presents mainly the spectra sum of its
components. However, some of the absorption bands of
the individual compounds may disappear from the sys-
tem spectrum, for example, the band at 756 cm™ in the
B-CD spectra, which corresponds to the vibrations SCCO
+ OCCH. The FT-IR spectra recorded for the MF-001 +
BCD binary system shows displacements of the absorp-
tion bands characteristic of the constituents. Thus, the ab-
sorption band characteristic of the ~-OH functional group,
observed in the complex spectrum, has been shifted to a
lower frequency. On the other hand, for the deformation
vibrations of the C-H bonds in the PCD structure (1407,
1335, 1296, 1251 cm™) a displacement can be observed at
higher wave numbers (table 2).

Table 2. Characteristic infrared absorption bands of
functional groups

Group | Assignment | @n8eor | Infoneyof
-C-S- v C-S 683,9 medium narrow
-CH,- | Scissoring s 1463,4 medium narrow
-C=0 v-C=0 1704,9 strong
-C=N- v -C=N 1608,3 strong
CH, v-CH 1484,7 &3070,6 different
CH, v-CH 1332,6 medium

Solubility.

The studies were made of the complete characteriza-
tion of the degree of solubilization of the test substances
by using polar, organic, polymeric, greasy solvents. These
studies are particularly important for predicting bioavail-
ability, but also for the preformulation stage of a possible
pharmaceutical form. The results of the determinations are
shown in tables 3 and 4. According to tables 3 and 4, it was
found that the dissolution behavior of substances in differ-
ent solvents has varied as a result of the different chemical
structure. Thus, MF-001 is freely soluble in DMSO, PEG
400 and Polysorbate 20, is sparingly soluble in chloroform,
while in the rest of the solvents it is very slightly soluble or
practically insoluble.

Due to the form of salt of an inorganic acid, a good
dissolution of MF-001-H2SO4 in water, alcohol and dis-
solution media with predetermined pH was expected, but
it did not happen. The substance is freely soluble only in
Polysorbate 20 and moderately soluble in DMSO, in the
rest of the solvents it does not dissolve.

The B-CD-MF-001 complex is close in solubility to
MF-001, being more advantageous in solubility in DMSO,
Sunflower Oil and Polypropylene.

It is well-known that water-cosolvent mixtures are
widely used in pharmaceutical technology to increase the
solubility of poorly water-soluble medications during the
pharmaceutical forms development. PEG 400 is most com-

Fig.2. FT-IR spectra of MF-001 (1) and p-CD (2)

Fig. 3. FT-IR spectra of CD + MF-001 (1: 1) (1) and fCD + IMF-001 + H20 (1: 1: 18) (2)
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Table 3. The results of the determination of solubility in BSMU

Solvent

MF-001

MF-001-H,SO,

B-CD-MF-001

"Purified water

Practically insoluble

Practically insoluble

Practically insoluble

'Ethyl alcohol Practically insoluble Slightly soluble Practically insoluble
'DMSO Freely soluble Moderate soluble Very soluble

"Hexane Practically insoluble Slightly soluble Practically insoluble
'Chloroform Sparingly soluble Slightly soluble Practically insoluble

'0.1 M sodium hydroxide solution

Practically insoluble

Practically insoluble

Practically insoluble

10.1 M hydrochloric acid solution

Practically insoluble

Practically insoluble

Practically insoluble

%0.1 M hydrochloric acid buffer with pH =1.2 0,08 mg/ml 0,08 mg/ml 0,075 mg/ml
*Phosphate buffer solution with pH = 4.5 0,075 mg/ml 0,075 mg/ml 0,07 mg/ml
*Phosphate buffer solution with pH = 6.8 0,07 mg/ml 0,07 mg/ml 0,065 mg/ml
'determinations performed at 20°C; 2determinations performed at 37°C;
Table 4. The results of the determination of solubility in BSMU
Solvent ME-001 MF-001-H,SO, B-CD-MF-001
Sunflower oil Sparingly soluble Practically insoluble Freely soluble
Polyethylene glycol (PEG) 400 Freely soluble Practically insoluble Freely soluble
Polypropylene Sparingly soluble Practically insoluble Freely soluble
Polysorbate 20 Freely soluble Freely soluble Freely soluble

Table 5. The results of the determination of PEG’s ability to influence the dissolution degree of test substances in water

The added amount of PEG MF-001 MEF-001-H,SO, B-CD-MF-001
1 ml Sparingly soluble Practically insoluble Freely soluble, complete solubilization
2 ml Moderate soluble Practically insoluble -
3 ml Soluble Practically insoluble -
4 ml Freely soluble Sparingly soluble -

monly used as a co-solvent in the development of oral and
parenteral solutions. The ability of PEG to influence the
dissolution degree in water of the test substances was stud-
ied (table 5). Thus, the compound 3-CD-MF-001 is solubi-
lized immediately after the addition of the first portions of
PEG 400, MF-001 becomes soluble after the addition of 3
ml of PEG 400, while MF-001-H2S04 remains insoluble.
The results obtained from the solubility study of the
studied compounds represent as a basis for selecting the
optimal solvents to develop the methods of analysis and for
the technological stages of research of the test compounds.

Loss on drying.

The ability of substances to absorb water molecules
from the air is an extremely important and decisive physi-
cal parameter in the selection and formulation of storage
conditions.

The moisture content of the substances was determined
by the drying method. MF-001 was found to be lost on
drying 0,70 %, MF-001-H SO, - 5,77 % and B-CD-MF-001
- 11,52 %.

Hygroscopicity.

The kinetics of water absorption capacity by the test
substances were studied (table 6).

According to fig. 4 it was found that the phenomenon of
moisture absorption by MF-001-H2SO4 was described by
a linear function while in the case of MF-001 and B-CD-
MF-001 the absorption was described by a logarithmic
function, that provided evidence for stronger hygroscopic
properties of MF-001-H2SO4 than others. The studies of
the influence of water on the integrity of substances have
made it possible to establish preconditions for their store.
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Table 6. Determination of moisture absorption degree for the test substances

t, hours 0 2 4 6 % water
MEF-001 mass, g 0,10006 0,12993 0,12997 0,12992 29,84
MF-001-H,SO, mass, g 0,10016 0,12153 0,13618 0,14956 49,32
B-CD-MF-001 mass, g 0,10015 0,11135 0,11250 0,11258 12,41

During 6 hours the substances were weighed (every 2

hours of storage).

0,16
0,14
0,12
0,1
0,08
0,06
0,04
0,02
0

WGSX +0,0861
—

ettt .*‘,&,aaw?ﬂ:::. ewra eI

PPy &‘m‘ﬂ“‘ y=0,0219In(x) +0,1051
s‘;ﬁu'ﬂ"
¢ y =0,0092In(x) +0,1018
2 4 6

------ MF-001 = = = MF-001-H2504 B-CD-MF-001

Fig. 4. The curves describing the kinetics of water absorption

by the test substances

Conclusions

Evaluation of physicochemical parameters of the com-

pounds, such as, MF-001, MF-001-H2SO4 and B-CD-

MF-001 from the propylthiodiazolokinazolinone group
- by determining the melting point and thermal behavior,
analyzing the spectral behavior in the IR, determining the
solubility in various solvents and dissolution media and
the possibility of using PEG 400 as a co-solvent, evaluating
the moisture and hygroscopicity of substances - highlight-
ed the distinct properties for each substance.

These studies allow the continuation of research in or-
der to determine the bioavailability of these compounds,
the selection of the substance with optimal properties and
the development of a pharmaceutical form with antituber-
culous effect.
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DEFICIENTA DE POTASIU INDUSA DE MEDICAMENTE
MEDICATIONS-INDUSED POTASSIUM DEFICIENCY
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'Centrul Stiintific al Medicamentului, USMF "Nicolae Testemitanu”, Republica Moldova
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Rezumat. Pandemia cauzatd de coronavirus a afectat 185 de tari si peste 3 000 000 de oameni din toatd lumea. Conform datelor
recente, persoanele cu afectiuni cronice cum ar fi bolile cardiovasculare, diabet, insuficienta cardiaca congestivd, boli renale si cancer,
asociate cu COVID-19 sunt mai expuse riscului de deces.in acelasi timp, la pacientii cu COVID-19 se atestd o prevalenta ridicata a
hipopotasemiei (un dezechilibru electrolitic in care nivelul potasiului (K*) din sdnge este mai scazut decat norma). Mai mult, anumite
medicamente prescrise pot provoca scaderea K* seric (hipopotasemie iatrogend), cu dezvoltarea deficientei moderate pana la severa,
cu manifestari de slabiciune, paralizie, respiratie dificila, aritmii cardiace fatale, rezultatul carora este decesul pacientilor. Acest articol
descrie principalele cauze iatrogene legate de terapia medicamentoasa si mecanismul fiziopatologic al hipopotasemiei induse.
Cuvinte cheie: hipopotasemie, fiziopatologie, iatrogenie, potasiu, COVID-19.

Abstract. Coronavirus disease 2019 (COVID-19) is a global pandemic affecting 185 countries and over 3 000 000 patients worldwide.
According to the current study, pre-existing conditions, such as cardiovascular disease, diabetes, congestive heart failure, chronic
kidney disease, and cancer can increase a patient’s risk of dying from coronavirus. At the same time, there is a high prevalence of hypo-
potassiemia (an electrolyte disorder characterized by low serum potassium concentrations) in patients with COVID-19. Furthermore,
some prescribed medications can induce iatrogenic hypopotassemia which exhibits from moderate to severe hypopotassiemia lea-
ding to generalized weakness, paralysis, acute respiratory failure, fatal cardiac arrhythmias, which may culminate in death. This article
has described the main iatrogenic reasons related to drug therapy and pathophysiologic mechanism of induced hypopotassemia.

Keywords: hypopotassemia, pathophysiology, iatrogenic, potassiu, COVID-19

Actualitatea

Hipopotasiemia este un dezechilibru electrolitic in care
nivelul potasiului din sange este mai scazut decat norma
(concentratia potasiului seric de 3.5-5 mEq/L) [1,2,3]. A
fost demonstrat faptul, cd dacé nivelul potasiului este mai
mic de 4 mEq/L, se inregistreazd o mortalitate crescuta
[4]. Conform datelor recente, mortalitatea la populatia
pacientilor cu hipopotasiemie este aproximativ de 10 ori
mai mare decét la pacientii fard aceasta deficienta [5].

Datele recente denota prevalenta ridicatd a hipopot-
asiemiei la pacienti cu COVID-19, care provoacd un
dezechilibru al sistemului renind-angiotensind, ca urmare
a reducerii activitatii contrare a enzimei de conversie a
angiotensinei 2, legatd de sindromul respirator sever acut
conditionat de coronavirus 2 [6,7].

La 14 noiembrie 2020 in Republica Moldova au fost
inregistrate 88772 cazuri de infectii cu coronavirus COV-
ID-19, 2006 de persoane au decedat (rata mortalitatii
2.26%) [8]. Conform datelor Ministerului Sinatétii,
Muncii si Protectiei Sociale din Republica Moldova, 98,8%
din persoanele decedate din cauza coronavirusului din
tara noastrd au avut cel putin o boala asociata, 71% - doua
si mai multe, dintre care bolilor cardiovasculare le revin
82%, diabetului zaharat 33% si bolile rinichilor 27% din
numdrul total de decese [8, 9, 10]. Alte aproape 20% din
persoanele respective au suferit de obezitate de diferite
grade (fig. 1) [8, 11].

m Bolile cardiovasculare

m Diabetul zaharat
Bolile rinichilor

™ Obezitate

= Tumori

Republica Moldova Italia

Fig. 1. Rata mortalititii din cauza afectiunii COVID-19
(SARS-CoV-2) in functie de bolile cronice associate, 2020

(11, 12]

Conform datelor obtinute din "Biroul National de Sta-
tistica”, 2020 [11]

Conform datelor obtinute din “The Italian Health Insti-
tute”,2020 [12]

Materiale si metode

A fost efectuat un studiu bibliografic avansat prin ac-
cesarea bazelor de date Cochrane Electronic Library,
MEDLINE databases, CAB Abstracts © CAB si SciSearch
© The Thomson Corporation. Au fost analizate 49 surse
bibliografice stiintifice, dintre care 2 surse electronice, 5
rezumate si 42 articole stiintifice.
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Rezultate si discutii

Evaluarea si analiza publicatiilor recente a permis gen-
eralizarea informatiei cu referire la instalarea hipopota-
semiei in rAndul populatiei.

A fost stabilit faptul, ca prevalenta hipopotasiemiei
in populatia generala este micd — sub 1%, dar care creste
semnificativ la pacientii internati, ajungand la 47-76% la
pacientii in stare gravd si critica [13, 14]. Conform datelor
din diferite investigatii, mai mult de 20% dintre pacientii
internati au hopopotasiemie usoard (nivelul de potasiu e 3.5-
3 mEq/L) sau moderata (nivelul de potasiu e 3-2.5 mEq/L),
iar hipopotasiemia severa (<2.5 mEq/L) apare la mai putin
de 1% dintre pacienti [15, 16]. De remarcat faptul, ca peste
50% din cazurile de hipopotasiemie semnificativa clinic
sunt insotite si de deficit de magneziu [17]. S-a demonstrat
faptul ca deficienta simultand de potasiu si magneziu poate
duce la hipopotasiemie rezistentd la tratament, daca nu se
corecteazd necesitatea in magneziu [18].

Hipopotasiemia instauratd in urma administrérii med-
icamentelor este definitd ca hipopotasemie iatrogena (din
greaca veche: iatrogen - produs de medic). De reguld, ho-
popotasemia iatrogena se bazeaza pe majorarea pierderilor
de potasiu atat prin tractul gastro-intestinal, cit si prin
rinichi, dar si pe o modificare a concentratiei de potasiu
extra- si intracelulara [14, 19]. Activarea Na*/K*-ATP-azei,
inhibarea canalelor de potasiu sau activarea schimbului de
Na*-H* sunt unele dintre cele mai frecvente mecanisme
de dezvoltare a hipopotasiemiei iatrogenice ca urmare a
modificarilor concentratiei potasiului din interiorul si ex-
teriorul celulei (tab.1) [20]. De exemplu, atunci cind se
utilizeaza xantine si insulina, Na*/K*-ATP-aza este activatd
si potasiul extracelular patrunde in celula [21, 22, 23, 24,
25]. Daca pentru insulind existd un sistem de “feedback’, in
care hiperpotasiemia stimuleaza secretia de insulina si hi-
popotasiemia o inhiba, atunci pentru adrenoreceptori nu
existd acest “feedback”: blocada agonistilor ,-adrenergici
creste concentratia potasiului seric si stimularea agonistilor
B,-adrenergici scade concentratia potasiului seric, actiunea
carora nu depinde de nivelul de potasiu din singe [22,
26, 27, 28, 29]. In acelasi timp, cantitatea totald de pota-
siu din organism nu se modifica, dar totusi, din cauza
dezechilibrului nesemnificativ electrolitic creste riscul de
dezvoltare a reactiilor adverse, in special apar aritmii car-
diace (bradicardie, tahicardie ventriculard), slabiciuni gen-
erale, durere si sldbiciune a muschilor (spasme musculare,
crampe), rabdomioliza (distrugerea fibrelor nervoase),
dispnee (respiratie dificild - din cauza afectarii muscula-
turii respiratorii), paralizie ce poate duce si la insuficientd
respiratorie acutd [30, 31, 32, 33]. Unele diuretice (furo-
semidul, tiazidele, ac.etacrinic), impiedicand reabsorbtia
Na* si a apei in tubul contort proximal, cresc fluxul uri-
nar in tubii contorti distali si implicit cresc elimindrile de
K*. Aceste diuretice, prin mecanismele descrise anterior,
produc si alcalozd metabolica, favorizand trecerea K* plas-
matic in celule, ceea ce accentueazd hipopotasemia [34,
35, 36]. Tratamentul cu penicilina sodica sau carbenicilind
in doze mari poate spori secretia renald de K* (datoritd

ameliorarii fluxului urinar in nefronul distal din cauza
elimindrii unor cantititi suplimentare de api si sodiu prin
excretia de anioni neabsorbabili) [37, 38, 39]. Utilizarea
clorochinei, f2 - agonistilor adrenergici [22, 29], folosirea
in exces a blocantelor canalelor de calciu [40, 41]) in prac-
tica clinica - toate sunt asociate cu riscul de hipopotasie-
mie, datorat transferului de potasiu extracelular in celula,
cu o incidentd ridicatd (~ 11%) a hipopotasiemiei severe
(<2 mmol / L) [4]. Aminoglicozidele, inhibitorii nucle-
ozidici ai transcriptazei inverse HIV, valproatul de sodiu,
deferasirox, suramina, cisplatina, carboplatina, ifosfamida,
azacitidina pot provoca sindromul Fanconi, provocand
astfel hipopotasiemie [42, 43, 44, 45, 2, 46, 47].

Hipopotasiemia este cauzati de folosirea mai mul-
tor clase de medicamente: diuretice, agonisti ai adreno-
receptorilor, medicamente utilizate pentru chimioterapia
neoplasmelor maligne, glucocorticosteroizi (GCS), medi-
camente antibacteriene etc. Incidenta hipopotasiemiei in-
duse de medicamente variaza semnificativ. Astfel, conform
datelor din studiile evaluate, medicamentele antibacteriene
cauzeazd hipopotasiemie in 47.5% din cazuri (cel mai des
ceftriaxona — 24.5%, azitromicind — 10.5%), medicamen-
tele pentru chimioterapia neoplasmelor maligne - in 11.6
% din cazuri (cel mai des cisplatind - 28.5%, ciclofosfamida
- 14.2%), GCS - in 9.1% din cazuri (cel mai des hidrocor-
tizonul - 45.4%, prednisolonul - 18.1%), agonistii recep-
torilor p2-adrenergici - in 7.5% si diureticele in 6.6% din
cazuri (cel mai des furosemidul - 75%, hidroclorotiazida
- 25%). Cea mai severd hipopotasiemie (1.5-2 mmol / L)
dintre toate medicamentele antibacteriene a fost observata
in timpul tratamentului cu amfotericina B si ceftriaxond
[46]. Conform altor date, cea mai frecventa cauzd de hi-
popotasiemie datoritd pierderii de potasiu prin rinichi
la pacientii spitalizati (41.7% din toate cazurile de hipo-
potasiemie) a fost semnalatd la utilizarea diureticelor [47,
48]. Divere cercetari remarca, ca introducerea in schemele
de tratament a medicamentelor care economisesc pota-
siu, cum ar fi spironolactona si triamterenul, diminueaza
efectul nedorit hipopotasiemic al terapiei combinate cu
diuretice/p-2-agonisti [49].

Concluzii

Evaluarea principalelor cauze iatrogene si a diverselor
mecanisme fiziopatologice ale hipopotasemiei induse
de terapia medicamentoasd a scos in evidentd mai multe
clase de medicamente cu impact pronuntat in evolutia
acestui proces. Diureticele (de ansd, tiazidice, inhibitori
de anhidraza carbonica), laxativele, antiviralele (foscarnet,
ritonavir etc.), medicamentele antibacteriene (peniciline,
aminoglicozide) etc., duc la depletia potasica, crescand
excretia de potasiu din organism prin tractul gastro-in-
testinal sau rinichi dacd se administreaza fara a se aduce
un aport suplimentar de K*. Acest aport suplimentar poate
fi asigurat prin administrarea combinatiilor din sdruri de
potasiu si magneziu cu preparate economisitoare de pota-
siu, care ar avea capacitatea instaurdrii unui echilibru in-
tra- si extracelular de potasiu.
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Tabel 1. Medicamente ce provoaca hipopotasemie prin diverse mecanisme

Grupa farmacologica Medicamente Mecanism de actiune
(2 - agonistii adrenergici Albuterol Activarea ATP-azei Na*/K*, transferul excesiv al potasiului extracellular in
Formoterol celula
Terbutalina
Salmeterol
Ritodrind
Xantine Cafeina Activarea ATP-azei Na*/K*, transferul excesiv al potasiului extracellular in
Teofilina celula
Blocatori canalelor de calciu | Verapamil Activarea ATP-azei Na*/K*, transferul excesiv al potasiului extracellular in
Nifedipina celuld
Insulina Activarea Na*/H*schimbului, Na*/K*/Cl si ATP-azei Na*/K", transferul ex-
Insulina cesiv al potasiului extracellular in celuld
Mineralocorticoizi si gluco- | Hidrocortizon Ativarea receptorilor gluco- si mineralocorticoizi, activarea canalelor de Na*,
corticoizi Fludrocortizon reabsorbtia Na*-ului si apei, pierderi renale de potasiu
Prednison
Dexametazona
Levotiroxina Levotiroxina Activarea ATP-azei Na*/K*, transferul excesiv al potasiului extracellular in
celula
Anestezice locale si generale | Tiopentl de sodiu Activarea ATP-azei Na*/K*, transferul excesiv al potasiului extracellular in
Lidocaina celuld
Diuretice Inhibarea carbohidrazei cu inhibarea pricesului de formarea acidului car-
bonic, inhibdre reabsorbtiei Na*, HCO, si diminuare schimburilor dintre H*
Acetazolamida (pH alcalin), pierderi renale de potasiu
Diclotiazida
Acid etacrilic Inhibarea Na*/K* /2Cl -pierderi renale de potasiu
Furosemid
Torsemide
Indapamida
Laxative Fenolftaleina Pierderi digestive de potasiu
Sorbitol
Lactuloza
Docusat de sodiu
Bisacodil
Antimicrobiene Nafcillin Pierderi renale de potasiu prin deteriorarea celulelor tubulare ale rinichilor
Ampicilina
Penicilind
Bacitracina
Cefrtiaxona
Tetraciclina
Neomicina
Antimicotice Itraconazol Tulburarea secretiei H* (acidoza tubulara distald si proximald)
Fluconazol

Amfotericind B

Pierderi renale de potasiu prin deteriorarea celulelor tubulare ale rinichilor,
tulburare secretiei H* (acidoza tubulara distala)

Preparate associate cu hipo-
magneziemie

Amfotericind B
Cisplatina
Aminoglicozide

Pierderi renale de potasiu

Antivirale

Tenofovir
Ritonavir
Lamivudina
Stavudina
Adefovir
Tenofobir
Aciclovir

Pierderi renale de potasiu prin deteriorarea celulelor tubulare ale rinichilor
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Alte antiinfectioase Clorochina Activarea ATP-azei Na*/K*, transferul excesiv al potasiului extracellular in

celuld

Rasinile schimbatoare de ioni | Polistiren-sulfonatul de so- | Formarea complexului chelat neabsorbibil, pierderi digestive de potasiu

diu sau calciu

Alte medicamente Bicarbonati de natriu Tulburarea secretiei H* (acidoza tubulara distald), pierderi renale de potasiu

Para-acetilaminofenol
Salicilati de natriu
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ANTIMYCOBACTERIAL PROPERTIES OF
5H-[1,3,4] THIADIAZOLO[2,3B]QUINAZOLIN-5-ONE DERIVATIVES

PROPRIETATILE ANTIMICOBACTERIENE ALE DERIVATILOR DE
5H-[1,3,4] THIADIAZOLO[2,3B] QUINAZOLIN-5-ONA
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Rezumat. Triptantrinul este un inhibitor cunoscut al Mycobacterium tuberculosis purtator de enoyl-acyl protein-reductaza (InhA). La
modificarea structurii triptantrinului au fost obtinuti analogi de 5H- [1,3,4] tiadiazolo [2,3b] chinazolin-5-ond cu proprietati antimico-
bacteriene diverse potentd. Ca rezultat al experimentelor dedicate studiului proprietatilor antimicobacteriene ale derivatilor 5H-[1,3,4]
tiadiazolo [2,3b] chinazolin-5-on4, sa constatat ca trei derivati ai acesteia au activitate antituberculoasa semnificativa. Compusul 2-Mer-
capto-5H-[1,3,4] tiadiazolo [2,3-b] chinazolin-5-ona in 4 experimente din 5, in concentratia de 200 pg/ml (concentratia minimd inhibi-
toare (MIC)) a prezentat activitatea de inhibare superioara impotriva cresterii micobacteriene (pand la 100%). Compusul 2-Mercapto-
5H- [1,3,4] tiadiazolo [2,3-b] chinazolin-5-one sulfat in 3 experimente din 5, in concentratia 200 pg/mL (MIC) a prezentat activitate de
inhibare superioara impotriva cresterii micobacteriene (pana la 100%). Compusul complex al 2-Mercapto-5H- [1,3,4] tiadiazolo [2,3-b]
chinazolin-5-onei cu B-ciclodextrind in 4 experimente din 5, in concentratia 200 pg/mL (MIC) a prezentat activitate de inhibare superi-
oara impotriva cresterii micobacteriene (pand la 100%). Acesti trei derivati ai 5H- [1,3,4] tiadiazolo [2,3b] chinazolin-5-onei au prezentat
activitate de inhibare superioara impotriva cresterii micobacteriene la aceeasi concentratie ca si medicamentul antituberculos de prima
linie rifampicina in conditii experimentale - 200 pg/mL, aceasta fiind o caracteristica pozitiva pentru studiul ulterior al derivatilor 5H-
[1,3,4] tiadiazolo [2,3b] chinazolin-5-ona cu perspectiva dezvoltarii unui nou medicament antituberculos.

Cuvinte cheie: derivati de 5H-[1,3,4]tiadiazolo[2,3b]chinazolin-5-on3, activitate antimicobacteriana, concentratie minima inhibitorie.

Abstract. Tryptanthrin is a known inhibitor of Mycobacterium tuberculosis enoyl-acyl carrier protein reductase (InhA) and modifica-
tions in its structure gave a group of 5H-[1,3,4]thiadiazolo[2,3b] quinazolin-5-one analogues with antimycobacterial various potency.
As a result of experiments devoted to the study of the antimycobacterial properties of derivatives of 5H-[1,3,4] thiadiazolo[2,3b]
quinazolin-5-one, it was found that three derivatives of it have antituberculosis activity. The compound 2-Mercapto-5H-[1,3,4]
thiadiazolo[2,3-b] quinazolin-5-one in 4 experiments out of 5 in the concentration 200 pg/mL (minimum inhibitory concentration
(MIC)) exhibited the superior inhibition activity against mycobacterial growth (up to 100%). The compound 2-Mercapto-5H-[1,3,4]
thiadiazolo[2,3-b]quinazolin-5-one sulfate in 3 experiments out of 5 in the concentration 200 pg/mL (MIC) exhibited the superior
inhibition activity against mycobacterial growth (up to 100%). The compound complex of 2-Mercapto-5H-[1,3,4] thiadiazolo[2,3-b]
quinazolin-5-one with 3-cyclodextrin in 4 experiments out of 5 in the concentration 200 pg/mL (MIC) exhibited the superior inhibition
activity against mycobacterial growth (up to 100%). Three derivatives of 5H-[1,3,4]thiadiazolo[2,3b]quinazolin-5-one exhibited the su-
perior inhibition activity against mycobacterial growth at the same concentration as the first-line antituberculosis drug rifampicin in
experimental conditions — 200 pg/mL, which is a positive characteristic for further study of derivatives of 5H-[1,3,4] thiadiazolo[2,3b]
quinazolin-5-one with the perspective of developing a new antituberculosis medicine.

Keywords: derivatives of 5H-[1,3,4] thiadiazolo[2,3b] quinazolin-5-one, antimycobacterial activity, minimum inhibitory concentration.

Introduction 2019 3.3% of new MDR-TB cases and 18% of MDR-TB

According to the estimates of the World Health
Organization 8.9 - 11.0 million people worldwide fell ill
with tuberculosis in 2019. Between 2015 and 2019, the
number of deaths from tuberculosis decreased by 14%.
However, multidrug-resistant tuberculosis (MDR-TB)
and extensively drug-resistant tuberculosis (XDR-TB)
pose major threats to national TB control programs. In

cases were detected among patients previously treated for
tuberculosis. There were an estimated 400 000 — 535 000
incident cases of rifampicin resistant tuberculosis, 78% had
MDR-TB [1]. Thus, with an increase in the incidence rates,
prevalence and absolute number of patients with MDR of
mycobacterium tuberculosis, the need for new compounds
with anti-tuberculosis activity increases.
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Derivatives of 5H- [1,3,4] thiadiazolo[2,3b] quinazo-
lin-5-one are trypthantrin (1, indolo[2,1-b]quinazoline-
6,12-dione) analogues. Tryptanthrin is a known inhibitor
of Mycobacterium tuberculosis enoyl-acyl carrier protein
reductase (InhA) and modifications in its structure gave a
group of 5H-[1,3,4]thiadiazolo[2,3b]quinazolin-5-one an-
alogues with antimycobacterial various potency. Tryptan-
thrin is a naturally occurring compound from the class of
tryptophan-derived alkaloids produced by different plants
and fungi [2]. It has been established that tryptantrin and
its derivatives have antimycobacterial activity with differ-
ent activity in vitro and in vivo [3].

The purpose - study of antimycobacterial properties
of derivatives of 5H-[1,3,4]thiadiazolo[2,3b]quinazolin-
5-one

Materials and Methods

The study of the antimycobacterial properties of
derivatives of 5H-[1,3,4]thiadiazolo[2,3b]quinazolin-5-
one was carried out on the strain Mycobacterium terrae
15755. This strain is non-pathogenic and is recommended
for use as a model for determining anti-tuberculosis
activity [4]. Antimycobacterial properties were evaluated
based on the minimum inhibitory concentration (MIC,
pg/mL), which are shown in the table. To study the
antimycobacterial properties against Mycobacterium terrae
15755, the method of dilutions in solid nutrient medium

in Petri dishes was used. For this, the initial solution of the
compound in dimethyl sulfoxide (concentration 2000 ug/
mL) was added to Middlebrook 7H9 broth with glycerol
to obtain the required concentrations (200; 100; 50; 25;
12.5 and 6.25 pg/mL). Then, a culture of mycobacteria was
inoculated into all analyzed solutions. For blank controls,
two samples were used. In order to control the effect of the
solvent, dimethyl sulfoxide was added to the first sample
in the same amount as in the samples with the maximum
concentration of the analyte — 200 pug/mL. The second
sample did not contain any additives (culture growth
control). All samples were kept in a thermostat at 37°C
for three weeks. To assess the antimicrobial properties,
the MIC (ug/mL) was determined, which corresponds to
the concentration of the analyte at which the growth of
mycobacteria in the Petri dish was not observed. In parallel
experiments, rifampicin, isoniazid, and ethambutol,
which have a mycobactericidal effect and are used to treat
tuberculosis, were used as reference standards [5].

Results and discussions: The results of determining
the antimycobacterial properties of derivatives of 5H-
[1,3,4]thiadiazolo[2,3b]quinazolin-5-one are shown in the
table, which shows the observed growth of Mycobacterium
terrae 15755 at various concentrations of the studied
compounds - 6.25 ug / mL, 12.5 ug / mL, 25.0 ug / mL, 50
pg / mL, 100 pug / mL and 200 pg / mL (table 1).

The compound 2-Mercapto-5H-[1,3,4] thiadiazolo|2,

Table 1. Antimycobacterial properties of derivatives of 5H-[1,3,4]thiadiazolo[2,3b]quinazolin-5-one

Chemical name of the compound | 6,25 ug/mL | 12,5pug/mL | 25,0 pyg/mL | 50,0 uyg/mL | 100,0 pg/mL | 200,0 ug/mL
2-Mercapto-5H-[1,3,4] ++++ +4+++ +++ +++ + -
thiadiazolo[2,3-b]quinazolin-5-one R PR 4 4 4 T+

+ 44+ + 4+ + +++ +++ ++ -
+4++ ++++ +++ +++ +++ -
++++ ++++ +++ +++ ++ -
sulfate 2-Mercapto-5H-[1,3,4] ++++ ++++ ++++ +++ + -
thiadiazolo[2,3-b]quinazolin-5-one 4+ R 44+ + 4+ + -
++++ + 44+ +++ +++ +++ +
+4 4+ + 44+ +++ +++ +++ -
++ 4+ ++++ +++ +++ +++ +
complex of 2-Mercapto-5H-[1,3,4] 444 4+ F+++ R + _
thiadiazolo[2,3-b]quinazolin-5-one . P P P P 4t
with $3-cyclodextrin
++ 4+ ++++ ++++ +++ ++ -
+4 4+ + 44+ + 44+ + 4+ ++ -
+4+++ ++++ ++++ +++ +++ -
rifampicin +++ +++ + + + + + -
+4 4+ + 44+ + 4+ ++ + -
isoniazid ++ ++ + - - -
+4+ ++ + + - -
ethambutol ++ + + - -
++ ++ + -

+ + + + bountiful growth; + + + strong growth; + + weak growth, + slight growth; - lack of growth
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3-b]quinazolin-5-one in 4 experiments out of 5 in the con-
centration 200 pg/mL (minimum inhibitory concentration
(MIC)) exhibited the superior inhibition activity against
mycobacterial growth (up to 100%).

The compound 2-Mercapto-5H-[1,3,4] thiadiazolo[2,
3-b]quinazolin-5-one sulfate in 3 experiments out of 5 in
the concentration 200 pg/mL (MIC) exhibited the supe-
rior inhibition activity against mycobacterial growth (up
to 100%).

The compound complex of 2-Mercapto-5H-[1,3,4]
thiadiazolo[2,3-b] quinazolin-5-one with $3-cyclodextrin
in 4 experiments out of 5 in the concentration 200 pg/mL
(MIC) exhibited the superior inhibition activity against
mycobacterial growth (up to 100%).

Rifampicin, which is currently used for the treatment
of tuberculosis and is a first-line drug, in the concentra-
tion 200 pg/mL exhibited the superior inhibition activity
against mycobacterial growth (up to 100%).

Isoniazid, which is currently used for the treatment of
tuberculosis and is a first-line drug, exhibited the superior
inhibition activity against mycobacterial growth (up to
100%) in concentrations 50 ug/mL and 100 ug/mL.

Ethambutol, which is currently used for the treatment
of tuberculosis and is a first-line drug, exhibited the supe-
rior inhibition activity against mycobacterial growth (up
to 100%) in the concentrations 25 ug/mL and 50 pg/mL.

Thus, the antimycobacterial properties of three de-
rivatives of 5H-[1,3,4]thiadiazolo[2,3b]quinazolin-5-one,
such as 2-Mercapto-5H-[1,3,4]thiadiazolo[2,3-b]quin-
azolin-5-one, 2-Mercapto-5H-[1,3,4] thiadiazolo[2,3-b]
quinazolin-5-one sulfate and complex of 2-Mercapto-
5H-[1,3,4] thiadiazolo[2,3-b]quinazolin-5-one with 8-cy-
clodextrin was found to be the same as rifampicin, which
is currently used to treat tuberculosis and is a first-line
drug, which is a positive characteristic for further study
of derivatives of 5H-[1,3,4] thiadiazolo[2,3b]quinazolin-
5-one.

Conclusions

As a result of experiments devoted to the study of the
antimycobacterial properties of derivatives of 5H-[1,3,4]
thiadiazolo[2,3b] quinazolin-5-one, it was found that
three studied derivatives of 5H-[1,3,4] thiadiazolo[2,3b]
quinazolin-5-one have anti-tuberculosis activity. The
compound  2-Mercapto-5H-[1,3,4] thiadiazolo[2,3-b]
quinazolin-5-one in 4 experiments out of 5 in the concen-
tration 200 ug/mL (MIC) exhibited the superior inhibi-
tion activity against mycobacterial growth (up to 100%).
The compound 2-Mercapto-5H-[1,3,4] thiadiazolo [2,3-b]
quinazolin-5-one sulfate in 3 experiments out of 5 in the
concentration 200 pg/mL (MIC) exhibited the superior
inhibition activity against mycobacterial growth (up to
100%). The compound complex of 2-Mercapto-5H-[1,3,4]
thiadiazolo[2,3-b] quinazolin-5-one with 3-cyclodextrin
in 4 experiments out of 5 in the concentration 200 pg/mL
(MIC) exhibited the superior inhibition activity against
mycobacterial growth (up to 100%). Three studied deriva-
tives of 5H-[1,3,4] thiadiazolo[2,3b] quinazolin-5-one ex-
hibited the superior inhibition activity against mycobac-
terial growth at the same concentration as the first-line
anti-tuberculosis drug rifampicin in experimental condi-
tions - 200 pg/mL, which is a positive characteristic for
further study of derivatives of 5H-[1,3,4]thiadiazolo[2,3b]
quinazolin-5-one with the perspective of developing a new
antituberculosis medicine.
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METHOD FOR THE QUANTITATIVE DETERMINATION OF BLACK-EYED
SUSAN FLOWERS ANTHOCYANINS
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Pestome. B xone paboTtbl paspaboTaHa MeTOAMKa KOMUECTBEHHOIO onpefeneHna aHTOLMaHOB pyAOeKnm LepLIaBol LIBETKOB Npu
MCNOMb30BaHNN B KayecTBe OCHOBHOMO SKCTpareHTa BOAHO-aLETOHOBOW cMmecu. Mcxoasa U3 MonyuyeHHbIX pe3ynbraToB, Hanbonee
3¢ PeKTNBHOE N3BNEYeHNe aHTOLMaHOB HabnofaeTca Npu TemnepaTtype sKcTpakuuy — 60°C, COOTHOLIEHUN CbIPbA W KCTPareHTa —
1:100, NpoAOMKNTENBHOCTY SKCTPaKUum — 1,5 4 Npy O4HOKPATHOM U3BNEYEHWM, NPeANoYUTUTENbHbIN pa3mep YacTuL, CbipbA — MeHee
180 MKM, KOHLIEHTpaLMA KNCNOTbl XTOPUCTOBOJOPOAHON B pacTBope — 25 r/n, NPOJOIKUTENBbHOCTb NPOBeAeHNA peakymm — 20 MUH.
KnioueBble cnoBa: AHTOLMaHbI, KONMYECTBEHHOE onpefeneHne, pyadekns wepLiasas.

Abstract. In the course of the work, a method was developed for the quantitative determination of Black-eyed Susan flowers anthoc-
yanins using a water-acetone mixture as the main extractant. Based on the results obtained, the most effective extraction of anthoc-
yanins is observed at an extraction temperature of 60 °C, plant raw material and extractant the ratio of 1: 100, an extraction time of 1.5
h with a single extraction, the preferred feed particle size is less than 180 um, and the concentration of hydrochloric acid in solution —

25 g/I, reaction time — 20 min.

Keywords: Anthocyanins, quantitative determination, Black-eyed Susan.

Introduction

The results of previous studies have demonstrated that
Black-eyed Susan flowers are a rich source of anthocyanins
[1], which are one of the most promising subgroups
of flavonoids for research and have a wide range of
pronounced pharmacological effects.

For the rational use of medicinal plant raw materials,
its standardization is provided, which includes method
of quantitative determination of active substances. It was
previously found that the method for the quantitative de-
termination of anthocyanins in begonia leaves, set out in
the State Pharmacopoeia of the Republic of Belarus [2],
showed the highest content of anthocyanins in Black-eyed
Susan flowers, therefore, in the study of the optimal condi-
tions for the quantitative determination of anthocyanins,
we initially used the main extraction parameters from this
method. However, it is necessary to clarify them, since a
new research object is used.

Also, earlier studies of the extraction ability of various
solvents were carried out, according to the results of
which it was revealed that 70% of acetone has the highest
extraction ability, which determines its further use for the
development ofa method for the quantitative determination
of anthocyanins in Black-eyed Susan flowers [3].

Based on the above, the goal of the study was formulated:
develop a method for the quantitative determination of
Black-eyed Susan anthocyanins.

Materials and methods

The object of the study was Black-eyed Susan flowers
harvested during the period of mass flowering from
cultivated forms in mid-July 2019 in the vicinity of Vitebsk.

For the study, the following parameters were selected:
extraction temperature, ratio of plant raw material and
extractant, duration of extraction, frequency of extraction,
particle size of plant raw materials, concentration of
hydrochloric acid, reaction time.

During the study, the following reagents were used:
hydrochloric acid solution, 70% acetone.

The content of the sum of anthocyanins was determined
in terms of cyanidin chloride by the method of a calibration
graph. Statistical processing was carried out using the
Data Analysis package of the Microsoft Office Excel 2010
computer program. The results were presented as the
mean and the half-width of its confidence interval (n = 3;
P =95%).

Results and discussions

During the study of the influence of temperature on
the extraction of anthocyanins, the following temperatures
were studied: 20 (room temperature), 40, 60, 80 and 100 °
C (boiling water bath). The experimental data obtained in
this case are presented in figure 1.
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Fig. 1. Dependence of the content of anthocyanins on the
extraction temperature

Based on the results presented in figure 1, it can be seen
that the most complete extraction of anthocyanins occurs
at a temperature of 60°C (0.628 + 0.0314%).

The next step was to study the influence of the ratio
of plant raw materials and extractant (g/ml). The studied
ratios are 1 to 5, 1 to 10, 1 to 25, 1 to 50, 1 to 100. The data
is shown in figure 2.
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Fig. 2. Dependence of the content of anthocyanins on the
ratio of plant raw materials and extractants

The largest extraction of anthocyanins fell on the ratio
of raw materials and extractants — 1: 100 (1.90 + 0.095%).

The next investigated parameter was the duration
of the extraction. Extractions were obtained by thermal
extraction for 30 minutes, 1 hour, 1.5 hours, 2 hours, 3
hours and 6 hours. The results are shown in figure 3.
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Fig.3. Dependence of anthocyanin content
on extraction time

The largest amount of anthocyanins was released at an
extraction time of 1.5 hours (0.763 + 0.0382%).

The next step was to study the effect of the extraction
rate on the anthocyanin content in the extraction. Studied
one-, two- and threefold extraction. The results are shown
in figure 4.
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Fig. 4. Dependence of the content of anthocyanins on the
extraction rate

During the work, it was found that two- and threefold
extraction (0.106 + 0.00530% and 0.0891 + 0.00446%,
respectively) did not carry a significant amount of
anthocyanins, in contrast to the extraction obtained with
a single extraction (1.78 + 0.0890%), which indicates the
unambiguous effectiveness of the latter.

The next step was to study the effect of the particle size
of Black-eyed Susan flowers on the content of anthocyanins
in the extract. Particles larger than 2 mm (> 2 mm), from
2 to 1.4 mm (<2 mm), from 1.4 mm to 355 pm (<1.4 mm),
from 355 um to 180 um (<355 pm), less than 180 pm
(<180 um). The results are shown in figure 5.
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Fig.5. Dependence of the content of anthocyanins on the
particle size of plant raw materials

It has been established that the content of anthocyanins
in the extraction is in direct proportion to the degree of
extraction of plant raw material particles. The best results
were obtained for particles less than 180 pm (2.05 +
0.103%).

Further, the course of work was transferred to the
study of a solution of hydrochloric acid, which ensures the
conversion of anthocyanins into the state of pyrylium salt
with a characteristic red color, which ensures the detection
of compounds spectrophotometrically in the visible region
of the spectrum.

The concentration of hydrochloric acid in the solution
and the reaction time were investigated.

In the course of studying the effect of concentration
on the quantitative determination of anthocyanins, the
following concentrations were investigated: 5, 10, 15, 20,
25 and 30 g/l. The obtained experimental data are shown
in figure 6.
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Fig.6. Dependence of the content of anthocyanins on the
concentration of hydrochloric acid

The most effective concentration for the quantitative
determination of anthocyanins of Black-eyed Susan
flowers is 25 g/1 (1.05 + 0.0525%).

The last studied parameter for the quantitative
determination of anthocyanins was the reaction time of
the obtained extract with hydrochloric acid. The reaction
was carried out for 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55
and 60 minutes. The data are presented in figure 7.
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Fig.7. The dependence of the content of anthocyanins
on the reaction time

It was revealed that the most optimal reaction time is
20 minutes (1.28 + 0.064%), after which the anthocyanin
content reaches a plateau for 25-50 minutes, then by 55
minutes (1.24 + 0.062%) it begins to decrease.

When performing the method according to all the
selected parameters, the average content of the sum of
anthocyanins in terms of cyanidin chloride was 2.79 +
0.194%. the standard error of determination was 8.19%.

Conclusions

In the course of the work, the optimal conditions for
the quantitative determination of anthocyanins were
established: a single extraction at a temperature of 60 °C
for a duration of 1.5 hours with the plant raw material to
extractant ratio of 1: 100, plant raw material particle size of
less than 180 pm, a hydrochloric acid concentration of 25
g/l with a reaction duration 20 minutes. Determined that
the method has good reproducibility (RSD = 6.94%).

The study was supported by a grant from the Belarusian
Republican Foundation for Fundamental Research No.
M20M-059.
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Pesiome. B ctaTbe npepctaBneHbl pesynbTaThl ONpeAeneHna NPoHUKaloLlen CnocobHOCTN $GlaBOHOUOB ThbiCAYENIUCTHMKA TPaBbl,
noslyyYeHHble C NCMoNb30BaHNeM cMecu pacteopuTeneid (20% nponaHona-2, 30% aumetuncynbdokcraa n 50% sogpbl). Yepes 24 vaca

NPOHNKHOBEHVE $GIaBOHOUOB NPV KOMHATHOW TeMMepaType B >KeTaTUHOBbIN reflb COCTaBUIIO 4 MM.
KnioueBble cnoBa: ®naBoHonAbl, NPOHUKatoLaa cnocobHocTb, Achillea millefolium.

Abstract. The article presents the results of yarrow herb flavonoids penetrating ability determining obtained using a mixture of sol-
vents (20% propanol-2, 30% dimethylsulfoxide and 50% water). After 24 hours, the penetration of flavonoids at room temperature into

the gelatinous gel was 4 mm.

Keywords: Flavonoids, penetrating ability, Achillea millefolium.

Introduction

Achillea millefolium has a wide spectrum of pharmaco-
logical activity, a number of which are due to the presence
of flavonoids, among which the 7-O-glucosides of apigenin
and luteolin are dominant.

Previously, no studies have been carried out on the
penetrating ability of flavonoids of the yarrow herb, the
results obtained may be useful in the initial stages of the
development of external dosage forms.

Materials and methods

To extract flavonoids, weighed portions of 0.05 g of
yarrow herb, previously ground and sifted through a sieve
with apertures of 180 pum [1]. For work, we took a fraction
that passed through a sieve. Solvents were used for extrac-
tion: 80% methanol and an extraction mixture consisting
of 20% propanol-2, 30% dimethylsulfoxide (DMSO) and
50% water in an amount of 5.00 ml [1, 2]. Extraction was
carried out in a water bath for 60 min at 80 ° C in tightly
sealed vials with a screw cap [3, 4]. After extraction, the
obtained extract was filtered, the resulting filtrate was used
for further work.

5% gelatin prepared according to the following pro-
cedure was used as a model for studying the penetration
ability. A 5.0 g sample of dry gelatin was weighed, 60.0 ml
of cold water was poured and left to swell for 30 minutes.
Then 40.0 ml of cold water was added and the mixture was
placed in a water bath at 70 ° C and dissolved with stirring
until a clear solution was obtained. Then the resulting solu-
tion was poured into test tubes and placed in a refrigerator
until solidified [4].

The resulting gelatin was used to study the penetrating
ability based on the occurrence of a chemical reaction be-
tween flavonoids and a 2% aqueous solution of aluminum
chloride, the result of which is the formation of a colored

complex. 0.100 ml of extract, 0.080 ml of 2% aqueous so-
lution of aluminum chloride, 0.020 ml of acetic acid and
0.800 ml of purified water were placed on the surface of
the gelatin. The degree of penetration of flavonoids was re-
corded in UV light every 1 hour and a half during the day
at room temperature [4].

A 5% gelatin was also prepared with the addition of
basic lead acetate. A 5.0 g weighed portion of dry gelatin
was weighed, 60.0 ml of cold water was poured into it and
left to swell for 30 min. Then 1.0 basic lead acetate was
weighed, dissolved in 40.0 ml of water, the resulting so-
lution was added to the swollen gelatin, and the resulting
mixture was placed in a water bath at 70 ° C and dissolved
with stirring. Then the resulting solution was poured into
test tubes and placed in a refrigerator until solidified [4].

Gelatin with the addition of lead acetate was used to
study the penetration ability based on the formation of a
bright yellow colored compound when this reagent inter-
acts with flavonoids. On the surface of the solidified gelatin
with lead acetate, 1.00 ml of the extract was placed and the
degree of penetration in visible light was recorded every
hour and a half during the day at room temperature [4].

Results and discussions

As a result of the experiment, the following data were
obtained.

The penetration rate of flavonoids obtained by extrac-
tion with a mixture of solvents after 24 h using a 2% aque-
ous solution of aluminum chloride, as well as a model with
the addition of Pb(CH,COO),, was 4.0 mm.

Comparing the results obtained with the data obtained
in the previous experiment [4], we can say that the flavo-
noids contained in the extracts obtained using the extrac-
tant, which contains DMSO, have a higher penetrating
ability.
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Table 1. Penetration ability of flavonoids isolated when Conclusions

using a mixture of solvents as an extractant . . .
& The flavonoids, which are part of the extracts obtained

Gelatin with Gelatin followed by the on the basis of the extractant, which includes DMSO, have
Fixation time | (CH.COO) addition of extract to it the highest penetrating ability.
3 2 and AICL

9:12 0,5 0,5

10:42 0,5 1

12:11 1,5 1,5

14:18 2 2,5

16:25 3,5 3,5

18:36 3,5 3,5
in 24 hours 4 4
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ANTIOXIDANT PROPERTIES OF FLAVONOIDS AFTER PENETRATION OF
BLACK ELDERBERRY EXTRACTS THROUGH THE DIALYSIS MEMBRANE

AHTUOKCHUTAHTHBIE CBOVICTBA ®JIABOHOVIOB IIOC/IE IPOHUKHOBEHA
SKCTPAKTOB YEPHOM BY3UHBI YEPE3 JTUA/IU3HBIE MEMBPA HBI
Klimets Nadzeya
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Pe3stome. Lienb nccnefoBaHma: onpefennTb aHTUOKCUAAHTHYI0 akTUBHOCTb (AOA) 3KCTpakToB By31HbI YUePHO NOC/E NPOHNKHOBEHNSA
yepe3s AunanusHole membpaHbl. MeTton: AOA usmepanu B cpefie BbICBOOOXAeHMA (UMTpaTHbI Oydep) nocne NPOHWKHOBEHMWA
n3BneyeHnin 6y3nHbl YepHOW Yepe3 Anann3Hble MembpaHbl. PesynbTaTbl U 06CyXKAeHNe: yCTaHOBMIEHO, YTO SKCTPaKTbl 20% rnvuepuHa
C CyXuM 3KCTpakTom 60% aueToHuTpuna, 20% nonannponunenrnukons (MM) ¢ cyxum skcTpakTtom 40% nponaHona n 40% 3taHona ¢
CyXuM 3KCTpakTom 40% 3TaHONa nokasanu Bbicoknin yposeHb AOA B cpefie BbICBOOOXKAEHUA.

KnioueBble cnoBa: Knakre sKCTpakTbl, 6y3unHa YepHas (Sambucus nigra), cTeneHb NPOHUKHOBEHWS, AUaNN3Hble MEMOPaHbI.

Abstract. Objective: to define the antioxidant activity (AOA) of black elderberry extracts after penetration through dialysis membranes.
Method: AOA was measured in the medium of citrate buffer release, when black elderberry extracts penetrated through dialysis mem-
branes. Results and discussion: it was shown that extracts of 20% glycerol with 60% acetonitrile dry extract, 20% polypropylene glycol
(PPG) with 40% propanol dry extract, and 40% ethanol with 40% ethanol dry extract showed high level of AOA in the release medium.

Keywords: Liquid extracts, black elderberry (Sambucus nigra), the degree of penetration of the dialysis membrane.

Introduction

Black elderberry flowers (Sambucus nigra flos) are
widely used on the Europe countries as medicinal plant raw
material. This plant is a promising source of polyphenolic
compounds (in particular, flavonoids) [1], due to which its
antioxidant, anti-tyrosine kinase [2], hepatoprotective, and
antidiabetic activity is manifested. The ability to inhibit the
processes of skin photoaging caused by exposure to ultra-
violet B (UV-B) has also been proven [3] and the ability to
inhibit virus replication.

It is known that when exposed to UV radiation on hu-
man skin, reactive oxygen species (ROS) are produced,
which can activate various biological reactions. One of
these reactions is the activation of tyrosine kinase through
the mobilization of melanocyte-stimulating hormone in
the body, in fact the process of melanogenesis. Epidermal
melanocytes, when exposed to abnormal UV doses, begin
to excessively synthesize melanin, but there is a Keapl-
Nrf2/ARE protein pathway that removes ROS at their el-
evated level, which is facilitated by antioxidant agents [4].

The above facts are the basis for determining the pen-
etrating ability of elderberry extracts through the skin and
identifying further prospects for using this plant for the
development of external dosage forms with antioxidant
properties. To determine the algorithm for such develop-
ment, it is necessary to first evaluate the hypothetical de-
gree of their penetration through the skin, using in vitro
models.

In previous studies [5], the values of the penetration
of flavonoids of water-organic and water-alcohol extracts

were obtained. If we compare the values of the penetrating
power of liquid extracts, they were in the range of 0.5-1.5
mcg/ml for all the studied solvents. The addition of dry
extracts to these extracts made it possible to increase the
penetration of flavonoids into the release medium through
the dialysis membrane. Analyzing these data, combina-
tions of 20% glycerol extract with 60% dry dissolved ace-
tonitrile extract, 20% PPG extract with 40% dry dissolved
propanol extract, and 40% liquid ethanol extract with 40%
ethanol dry extract were selected to establish AOA.

Materials and methods

Flavonoids of the selected extracts were detected in the
release medium in sufficient quantities, so the task was to
establish their AOA. This combination of liquid extracts
with dry extracts penetrated dynamically through dialy-
sis membranes, in this experiment, the release medium
(citrate buffer) was selected every hour for 0.15 ml for 6
hours for the reaction with 2,2-diphenyl-1-picrylhydrazyl
(DPPH):

DPPH was dissolved in 100 ml of 96% ethanol to obtain
the initial solution. The resulting solution had a pre-mea-
sured optical density of no more than 0.9 at 517 nm. To
3.00 ml of the initial DPPH solution, 150 pl of the studied
extracts were added, mixed, and the optical density mea-
surement of the system was recorded after one minute at a
wavelength of 517 nm on a spectrophotometer. 96% etha-
nol was used as a compensation solution.

The AOA level was evaluated using formula 1:
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Abase —Ax

ADA’ %= Abas

= 1000

Abaszs —Ax

ADA’ %= Abas

= 100% (1)
where A, ___A, .. is the optical density of the initial
DPPH solution without adding extracts;
A_- optical density of the system after adding test ex-
tracts.

Results and discussions

The amount of flavonoids in the release medium was
evaluated after the reaction of complexation with alumi-
num chloride (Pharmacopoeia method) [6], after dissolu-
tion in the selected dry extracts in the liquid extracts, the

amount of flavonoids in the citrate buffer increased by 2
times for ethanol extract (Table 1):

Table 1. The degree of flavonoids penetration in
single-propanol, water-isopropanol, and water-ethanol
extractions in a combination of liquid extractions and

post-dissolution extractions

olvent Propanol 40% Isopropanol Ethanol 40%
Time 40%
1h 1,40 1,31 2,11
2h 1,73 1,72 2,67
3h 1,83 2,20 2,64
4h 2,00 1,80 2,20
5h 2,23 2,47 2,21
6h 2,30 2,02 2,48

Table 2. The degree of penetration of 20% glycerol extracts when dry extracts of volatile solvents are dissolved in them

- Solvent Ethanol 40% Methanol 20% Acetone 40% | Isopropanol 40% | Propanol40% | Acetonitrile 60%
ime

1y 1,81 0,34 0,51 0,51 0,49 1,71

2y 1,64 0,34 0,80 0,72 0,97 1,85

3y 1,11 0,42 0,80 1,05 0,81 1,87

449 1,02 0,44 1,07 0,79 1,12 2,23

54 1,11 0,44 1,16 1,38 1,34 2,20

64 1,28 0,51 0,90 0,90 1,12 1,94

Table 3. The degree of penetration of 20% PPG extracts when they are dissolved in dry extracts of volatile solvents

Solvent
Ethanol 40% Methanol 20% Acetone 40% | Isopropanol 40% | Propanol40% | Acetonitrile 60%
Time
1y 1,41 0,66 0,79 0,66 0,69 1,09
24 1,11 0,67 0,77 0,83 1,14 1,11
3y 1,42 0,88 0,88 1,09 0,94 1,06
44 1,51 1,00 1,07 1,53 0,95 1,45
5y 1,48 1,36 1,57 1,14 1,59 1,24
64 1,92 1,48 1,48 1,25 1,75 1,99
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Fig. 1. AOA extracts 20% glycerol with 60% acetonitrile (A), 20% PPG with 40% propanol (B)
and 40% ethanol with 40% ethanol extract (C)
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From water-organic extracts, PPG and glycerol sol-
vents were selected, since they themselves showed a high
penetrating power, they are often used as part of external
dosage forms and have a moisturizing and softening ef-
fect. Dry extracts of volatile solvents were also dissolved
in these solvents to determine which combination would
increase the number of flavonoids permeated through the
dialysis membrane (Table 2, 3).

Based on these tables, the combinations of solvent
and dry extract were selected, the amount of flavonoids
in which was released to the greatest extent. For these ex-
tracts, the AOA was installed, the data are shown in the

Conclusions

These combinations of extracts showed a good ability
to penetrate the dialysis membrane, but it was necessary
to check the AOA of flavonoids that penetrated the release
medium, i.e. the hypothetical AOA that these flavonoids
can create in the skin. By themselves, the extraction data
showed high AOA values, about 40%, i.e., given that the
solvents themselves showed this activity from 60% to 80%
[7], the decrease in its indicator when passing through the
membrane was no more than 2 times.

Thus, already at this stage, it is possible to assert a prov-

next graphs (Fig. 1).

en high recovery capacity of the spectrum of water-organic
and water-alcohol solvents, the ability of these solvents to
have a high AOA and to penetrate well through dialysis
membranes, which are generally accepted standards for
evaluating the release of active compounds by in vitro
methods.
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PERSPECTIVELE UTILIZARII SUPOZITOARELOR
CU EXTRACT PURIFICAT DE MUMIO iN AFECTIUNILE UROGENITALE

THE OPPORTUNITIES OF USING SUPPOSITORIES
WITH PURIFIED MUMIYO EXTRACT IN UROGENITAL DISEASES

Guranda Diana’, Ciobanu Cristina', Ciobanu Nicolae',
Diug Eugen', Polisciuc Tamara', Solonari Rodica'?, Tanga-Stog Cristina’

!Catedra de tehnologie a medicamentelor, Universitatea de Stat de Medicind si Farmacie “ Nicolae Testemitanu”, Republica Moldova

2Centrul Farmaceutic Universitar ,,Vasile Procopisin”, Republica Moldova

Rezumat. Actualmente pe plan mondial, inclusiv si in Republica Moldova numarul pacientilor cu diverse probleme urogenitale este
in permanenta crestere. Astfel, in practica medicala sunt pe larg folosite preparatele cu actiune antibacteriand, antiinflamatoare si
cicatrizanta sub forma de supozitoare. Studiul recepturii magistrale ale sectiei de producere a Centrului Farmaceutic Universitar ,,Va-
sile Procopisin” a evidentiat utilizarea formelor farmaceutice semisolide — supozitoare cu continut de extract purificat de Mumio in
institutiile curativ-profilactice din R. Moldova. Folosirea acestora in tratamentul afectiunilor urogenitale la maturi, faciliteaza mult far-
macoterapia. Elaborarea, prepararea si studiul preparatelor medicamentoase cu actiune locald si resorbtiva reprezinta un avantaj pen-
tru domeniul respectiv si trebuie dezvoltat in continuu.

Cuvinte cheie: receptura magistrald, supozitoare, extract purificat de Mumio.

Abstract. Currently, worldwide, including the Republic of Moldova, the percentage of patients with various urogenital problems is
constantly increasing. Thus, in medical practice are widely used preparations with antibacterial, anti-inflammatory and wound-healing
action in the form of suppositories. The study of the magistral prescriptions of the production department of the University Pharma-
ceutical Center “Vasile Procopisin” highlighted the use of semi-solid pharmaceutical form —suppository containing purified Mumiyo
extract used in curative-prophylactic institutions of the Rep. of Moldova. Their use in the treatment of urogenital diseases in adults,
greatly facilitates pharmacotherapy. The development, preparation and study of medicinal products with local and systemic actions is
an advantage for the field and must be constantly developed.

Keywords: magistral prescriptions, suppositories, Mumiyo extract.

Introducere

In practica clinicd moderna este si va rimane actuala
problema tratdrii bolilor urogenitale reprezentate de ure-
trite, prostatite, cistite, s.a. Analizind datele din literatura
de specialitate putem afirma ca incidenta acestor afectiuni
este in continud crestere. Trecerea in revistd a incidentei
adenomul de prostatd reflecta cd pe plan mondial, 75-80%
dintre barbatii cu varsta de peste 50 ani dezvolta aces-
ta maladie. Conform datelor OMS, la 60% dintre femei,
afectiunile urogenitale prezinta cele mai frecvente im-
bolnéviri ambulatorii perpetue pe toatd durata vietii [5].
Aceaste statistici deprimante pun in fata medicilor si a
farmacistilor o sarcina importanta — elaborarea si optimi-
zarea formelor farmaceutice rectale industriale si magis-
trale eficiente in tratarea afectiunilor urogenitale.

Actualmente medicii din diferite institutii curativ-pro-
filactice din R. Moldova prescriu supozitoare rectale [6] cu
extract purificat de Mumio, care se prepara in farmaciile

din municipiul Chisinau inclusiv si in Centrul Farmaceutic
Universitar (CFU) ,,Vasile Procopisin”.

Mumio este un amestec natural de compusi organici si
anorganici, ce se formeaza in fisurile unor stinci, in roci,
sub formd de filme, cruste, excrescente de mase rasinoase
negre-brune, cu amestec de nisip si piatrd zdrobitd. Puri-
ficatd de impuritati si extrasa, rdsina Mumio este o masa
omogend de culoare maro inchis, cu consistenta elastica,
suprafata lucioasd, miros aromatic deosebit si gust amar.

Denumirea — Mumio este originard din limba greacd
si in traducere semnificd ,,salvarea corpului’ In medicina
antica, rasina Mumio era consideratd un elixir al sanatatii,
fiind denumita de Avicenna “un produs medicinal perfect
si complex”. Hippocracte, Aristotel, Galen si Avicenna au
folosit cu succes Mumio in afectiunile tractului gastro-in-
testinal si sistemelor renal, nervos si cardiovascular, docu-
mentate in peste 70 de manuscrise antice [1].

In compozitia rasinei miraculoase intrd un complex de
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aproximativ 40 de substante organice si minerale: produsi
de descompunere a compusilor polimoleculari, terpenoide,
steroizi, vitaminele D, P si a grupului B, fragmente de mo-
lecule polifenolice, macro- si microelemente. Studiile chi-
mice si spectrale ale Mumio au ardtat ca compozitia sa este
neobisnuit de bogatd in oligoelemente (in special siliciu,
aluminiu, fier, calciu, mangan, cobalt, magneziu, plumb,
titan, nichel), precum si in diversi aminoacizi si acizi grasi
[8]. Trebuie remarcat faptul cd, datorita compozitiei bogate
a rasinei Mumio, mecanismul de actiune asupra organis-
mului este foarte complex si nu este pe deplin elucidat [10].
In prezent, risina Mumio este un medicament tra-
ditional utilizat pe scard largd pentru prevenirea si tra-
tamentul bolilor infectioase, in special in térile spatiului
ex-sovietic, Orientului Mijlociu si Asiei [9]. In baza a mul-
tiplelor cercetdri si aplicatii, savantii au ajuns la concluzia
cé ragina Mumio se considera a fi un remediu terapeutic
important datoritd proprietétilor sale imunomodulatoare,
antioxidante, regenerante si antiinflamatoare.

Scopul lucrarii

Reesind din cele mentionate ne-am propus ca scop
studiul de optimizare a supozitoarelor cu extract purifi-
cat de rdsind Mumio, preparate in sectia de producere al
CFU ,Vasile Procopisin’, precum si evidentierea avantaje-
lor acestui supliment alimentar din aspect al continutului
chimic variat si al utilizérilor terapeutice.

Material si metode

Pentru realizarea studiului ca materiale au servit bazele
de date ale farmacoterapiei contemporane. Au fost studiate
diferite surse bibliografice si informative (articole din re-
viste de specialitate, publicatii periodice, FR ed. X, manua-
le) din literatura de specialitate.

Supozitoarele au fost obtinute prin metoda de modela-
re manuala si prin metoda de topire si turnare in tipare [3],
cu utilizarea de vehicule cu proprietati lipofile (unt de ca-
cao, gliceride semisintetice) si hidrofile (polietilenglicoli in
amestec 1500:400). Suplimentul alimentar - extract purifi-
cat de Mumio a fost incorporat prin dizolvare si suspenda-
re. Pentru aprecierea calitatii supozitoarelor preparate s-a
urmdrit: determinarea aspectului, a variatiilor in greutate,
timpul de dezagregare, temperatura de fuziune si testul de
disponibilitate.

Rezultate

In rezultatul dezvoltirii industriei farmaceutice a
crescut considerabil cantitatea si asortimentul prepara-
telor industriale, dar in acelas timp receptura magistra-
la nu si-a pierdut importanta sa deoarece prepararea in
farmacie poate solutiona urmatoarele probleme: diferite
modalitati de individualizare; aplicarea substantelor noi in
componenta prescriptiei; alegerea dozelor acceptabile in
dependenté de vérsta pacientului; eficientizarea problemei
termenului de valabilitate [7].

Actualmente in CFU ,,Vasile Procopisin” se prepara

diferite forme farmaceutice magistrale: pulberi, unguen-
te, solutii sterile pentru instilare in vezica urinard, supo-
zitoare utilizate in terapia urologicd. Din numarul total de
prescriptii analizate (160 prescriptii) supozitoarele ocupa
25%, fapt reflectat in figura 1.

alte forme

supozitoare;
farmaceutice, . 25
24

unguente; 11
pulberi; 40

Fig. 1 Ponderea formelor farmaceutice in CFU
,»Vasile Procopisin”

Au fost studiate si analizate 40 prescriptii magistrale cu
continut de supozitoare rectale ce se prepara in sectia de
producere a CFU ,, Vasile Procopisin”, prescrise pe parcur-
sul unui trimestru, in perioada 10.2019 - 12.2019. Din ele
18% - au constituit formele rectale cu continut de extract
de Mumio (figura 2), ceea ce reprezintd o pondere semni-
ficativa.

W supozitoare cu extract
purificatde Mumio

m supozitoare cu continutde
alte substante
medicamentoase

Fig. 2 Ponderea (%) a supozitoarelor cu extract
purificat de Mumio

In vederea optimizarii prescriptiilor medicale magis-
trale si a tehnologiei de preparare, ne-am propus elabora-
rea formelor farmaceutice semisolide sub forma de supozi-
toare cu extract de Mumio. In R. Moldova, sunt inregistra-
te suplimente alimentare cu continut de Mumio fabricate
in cotd maxima de producitorii Federatiei Ruse, care sunt
disponibile sub formd de comprimate si capsule de 0,2 g.
Pentru studiu, au fost preparate 3 loturi de supozitoare atat
prin metoda modeldrii manuale cét si prin metoda topirii
si turndrii in tipare, fiecare supozitor continand 0,2 g ex-
tract purificat de Mumio, conditionat din comprimate si
incorporat in diferiti excipienti lipofili (unt de cacao, sup-
pocire) si hidrosolubili (PEG-uri 1500:400).

Supozitoarele formulate cu masa medie de 3,0 g au avut
la tdiere in sectiune aspect omogen, culoare maro-bruna,
miros caracteristic componentelor. Supozitoarele nu au
prezentat abateri ale variatiei in greutate, incadrandu-se
in limitele cerintelor monografiei farmacopeice generale
[4]. Determinarea temperaturii de fuziune a masei de su-
pozitoare a evidentiat faptul ca supozitoarele preprate pe
excipienti lipofili au puncte de topire mai mici, cuprinse
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intre 34,1-36°C, comparativ cu formulele semisolide pre-
parate pe excipienti hidrofili - 41,2°C.

Rezultatele timpului de topire si dizolvare a supozitoa-
relor cu extract purificat de Mumio sunt prezentate in fi-
gura 3.

Timp, min

PEG

Supodir _

Untde cacao

0:00:00 0:14:24 0:28:48 0:43:12 0:57:36 1:12:00 1:26:24

Fig. 3 Timpul de topire si dizolvare a supozitoarelor
cu extract purificat de Mumio

Studiul disponibilitatii farmaceutice a formelor tes-
tate a fost determinatd conform cerintelor FR ed. a X-a,
folosind aparatul pentru studiul testului de dizolvare din
supozitoare, metoda cu palete [2]. Absorbanta probelor
a fost determinata la spectrofotometru Shanghai Man-
dapa-V1100D la lungimile de unda 465nm si 665nm.
Concentratia extractului purificat a fost determinatd in
baza curbei de etalonare (r’=0,999) a acidului humic (Sig-
ma-Aldrich) obtinuta prin dizolvarea substantei standard
in hidrocarbonat de sodium, variantia E4/E6 incadrandu-
se intre 3,0 si 4,0. In figura 4 sunt prezentate valorile medii
ale datelor prelucrate statistic.

Au fost calculate constantele vitezei de dizolvare, din
care reiese ca o cedare mai buna si rapidé o au supozitoare-
le preparate pe suppocire si unt de cacao.

Concentratia, %

80
60
40
20

10 20 30 45 60
HUntde cacao 30,8 61,6 73,9 86,2 98,5
B Suppocire 73,9 80,1 92,4 98,5 98,6
mPEG 24,6 61,6 73,9 80,1 92,4

Fig. 4 Diagrama ceddrii extractului purificat de Mumio din
diferite sortimente de excipienti

Concluzii

Analiza recepturii magistrale din CFU ,Vasile
Procopisin” a demonstrat ci, medicii din diferite institutii
curativ-profilactice din municipiul Chisindu dau prioritate
formelor farmaceutice rectale cu extract purificat de Mu-
mio pentru tratamentul diferitor maladii urogenitale.

Rezultatele studiului de optimizare a tehnologiei de
preparare a supozitoarelor cu extract purificat de rdsind
Mumio, au evidentiat din punct de vedere farmaco-teh-
nic, preferential excipientii lipofili — untul de cacao si sup-
pocire, a ciror conformitate s-a incadrat in cerintele FR
ed. X-a.

Elaborarea si dezvoltarea tehnologiei de preparare a noi-
lor forme farmaceutice semisolide folosite in tratamentul
afectiunilor urogenitale cu proprietati antimicrobiene, re-
generative, cicatrizante si de vindecare va permite cresterea
eficacitétii farmacoterapiei.
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PHARMACEUTICAL ASSISTANCE IN THE CONSEQUENCES OF MENOPAUSE
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Rezumat. Acest studiu reprezinta o cercetare observationald complexa, pe doua grupuri paralele, efectuatd in sectia consultativa la
IMSP Spitalul Clinic Municipal Nr. 1 din Chisindu si la cabinete medicale ginecologice particulare. In cadrul studiului efectuat, s-a con-
statat, ca 28% femei sunt fumatoare, 23% consuma alcool, 14% suporta diabet zaharat, 39% sunt obeze si al. Manifestarile clinice prin-
cipale au fost: bufeuri de caldura (89%), tahicardie (64%), tulburarile somnului (48%), transpiratie nocturnd (31%), uscéciune in vagin
(67%), dureri in timpul actelor sexuale (24%). Terapia hormonala (in diferite combinatii si optiuni de administrare a estrogenilor) este o
preferinta in primii ani de la instalarea menopauzei, cu o eficienta majord in ameliorarea bufeurilor si a disconfortului vaginal.
Cuvinte-cheie: menopauza, consecinte, hormoni.

Abstract. This study represents a complex observational research, on two parallel groups, carried out in the Consultative Departement
of Municipal Clinical Hospital Nr. 1 from Chisinau and at private gynecological offices. In this study, has been established that 28% of
women are smokers, 23% drink alcohol, 14% have diabetes, 39% are obese etc. The main clinical manifestations were: hot flashes (89%),
tachycardia (64%), sleep disorders (48%), night sweats (31%), vaginal dryness (67%), pain during sexual act (24%). The hormone therapy
(in various combinations and estrogen administration options) is a preference method in the first years after menopause, with a major

effectiveness in relieving hot flashes and vaginal discomfort.
Keywords: menopause, consequences, hormones.

Introducere

Preocuparea intensd privind menopauza din ultimii
ani este legatd de faptul ca aceasta etapd din viata feme-
ii, datoritd consecintelor sale fizice, psihologice si sociale
constituie o problemad semnificativa de sdnatate publica |3,
5]. Desi majoritatea femeilor au acces astdzi la mijloace de
informare privind menopauza, aceasta ne mai fiind privita
ca “o trecere tacuta catre batrinete”, si existd o gama largd
poate sd apard, numeroase femei continud si nu discu-
te aceasta problemd si sa nu se adreseze medicului [1, 4].
Astfel, una din prerogativele serviciilor farmaceutice este
informarea si educarea sanitard a femeilor in menopauza,
trasarea obiectivelor terapeutice adecvate, precum si reco-
manddrile privind modificérile stilului de viata. Astfel este
posibild cresterea sperantei de viatd, dar si imbunatitirea
calitatii vietii petrecute in postmenopauza [2, 5]. Pornind
de la aceste rationamente, prezintd importanta majora stu-
diul evolutiei menopauzei, a manifestdrilor ei, consecinte-
lor nefaste pe care le provoaca si metodelor de combatere
a acestora.

Scopul lucrarii

Studiul consecintelor si asistentei farmaceutice in me-
nopauza.

Material si metode

Acest studiu reprezinta o cercetare clinico-statisticd ob-
servationala complexa, pe doud grupuri paralele, efectuata
in sectia consultativa la IMSP Spitalul Clinic Municipal Nr.
1 din Chisinau si la cabinete medicale ginecologice parti-
culare. Toate femeile aflate la menopauza care s-au prezen-
tat pentru o consultatie au fost intrebate/invitate si parti-
cipe la studiul nostru, dintre acestea 51 au fost de acord.
La intrarea in studiu am completat pentru fiecare pacientd
o fisd tip care cuprinde informatii privind varsta, antece-
dente obstetricale, varsta de instalare a menopauzei, anii
de postmenoapuza, existenta unor factori considerati ci
pot modifica efectul preparatelor hormonale, tratamente
medicamenoase.

Rezultate

Din totalul pacientelor luate in studiu, 4% sunt din gru-
pa de vérstd 42- 45 ani; 42,8% - din grupa de varstd 46-50
ani, 37,7% - din grupa de varsta 51-55 ani; 12,2% - din
grupa de vérstd 56-60 ani; 2,4% — din grupa de varsta 61-65
ani si 0,6% — din grupa de peste 66 ani. Vérsta de instalare
a menopauzei la 5% sunt din grupa de varstd 35 - 39 ani;
28% - din grupa de vérstd 40-45 ani, 47 % - din grupa de
varsta 45-50 ani; 20 % - din grupa de varsta 50-55 ani.

In cadrul studiului efectuat, s-a constatat, ci 28% fe-
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mei sunt fumatoare, 23% consumd alcool, 14% suporta
diabet zaharat, 39% sunt obeze si al. Manifestarile clini-
ce principale au fost: bufeuri de céldurd (89%), tahicar-
die (64%), tulburdrile somnului (48%), transpiratie noc-
turna (31%), uscdciune in vagin (67%), dureri in timpul
actelor sexuale (24%) (figura 1, 2). Dupa tratamentul cu
preparate hormonale sistemice ciproteron+estradiol si
didrogesteron+estradiol, 73,11% femei au raportat dispari-
tia simptomelor vaginale, iar dupd utilizarea tratamentului
intravaginal cu estriol si beta-estradiol 77% femei au ra-
portat disparitia simptomelor vaginale, 20% - o ameliorare
moderatd, iar 3% simptomele s-au ameliorat putin.

Terapia hormonala (in diferite combinatii si optiuni de
administrare a estrogenilor) este o preferintd in primii ani
de la instalarea menopauzei, cu o eficientd majord in ame-
liorarea bufeurilor si a disconfortului vaginal. In cadrul
studiului efectuat, un numar de 33 femei au utilizat pre-
paratele hormonale sistemice (figura 3). Au fost utilizate
urmitoarele preparate cu administrare orala:

- Climen contine 2 mg estradiol valerat si 1 mg cipro-
teron acetat. Este preapartul oral preferat la femeile
postmenopauzice cu diabet zaharat de tip II. 17 pa-
ciente au urmat tratament cu Climen.

- Femoston este un preparat combinat secvential ce
contine 17 B-estradiol 2 mg timp de 14 zile apoi 2 mg
17 B-estradiol micronizat si 10 mg dydrogesteron
timp de 14 zile. Au fost tratate 16 femei. Are un efect
foarte bun asupra colesterolului total si pe LDL,
scazand semnificativ nivelurile serice ale acestora,
determindnd o schimbare pozitiva a indexului atero-
genic.

Din cele 33 de femei care au urmat tratamentul, 73,11%
au raportat disparitia simptomelor vaginale, 21,55% au
prezentat o ameliorare moderatd iar la 5,33% paciente sim-
ptomele s-au ameliorat putin.

838%

64%
31% A —
- . /
< /
e /
/

bufeuri de T——
tahicardie I

transpiratie
nocturna

caldura

tulburarile
somnului

Fig. 1 Incidenta manifestarilor clinice la femeile in menopauza
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Fig. 2 Incidenta manifestarilor ginecologice in menopauzi

Fig. 3 Preparatele hormonale sistemice utilizate
in menopauza

Preparatele locale au avut un efect excelent si sigur in
indepartarea simptomelor subiective i ale semnelor clini-
ce ale deficitului estrogenic, au indus o crestere a indicelui
de maturare, si au redus pH-ul vaginal sub 5,5, fird sa apara
efecte secundare majore sau proliferare endometriala.

Un numdr de 12 paciente au fost tratate cu ovule vagi-
nale (Ovestin, Organon) contindnd 0,5 mg estriol - dozd
(cantitate de 3-5 ori mai mica decit doza necesard pentru a
determina hipertrofie de endometru), 17 paciente cu Ove-
stin crema vaginald continand aceeasi cantitate de estriol
si si 13 paciente cu comprimate vaginale mucoadezive
continand 0.025 mg 17 beta-estradiol sintetic micronizat,
chimic si biologic similar cu cel uman, cu eliberare lenta
(Vagifem®, Novo Nordisk). Din cele 42 de femei care au
urmat tratamentul, 77% au raportat disparitia simptome-
lor vaginale, 20% au prezentat o ameliorare moderata iar
3% simptomele s-au ameliorat putin. In aceeasi directie
cu ameliorarea pand la disparitie a simptomelor vagi-
nale, la un an de la instituirea tratamentului hormonal
s-au ameliorat $i simptomele urinare. La toate pacientele
care au raportat disparitia simptomelor sau ameliorarea
corespunzatoare asteptarilor, evaluarea ,,sandtatii” vaginu-
lui (gradul integritatii epiteliului vaginal si grosimea, culo-
area mucoasei, lubrefierea, pH-ul si citologia) a evidentiat
un efect extrem de bun al terapiei hormonale.

De mentionat, cé rolul asistentei farmaceutice se rezu-
md, de asemenea la mésurile de prevenire ale simptome-
lor si problemelor ce apar care se incadreaza, in adoptarea
unui stil de viatd sdnatos, cuprinzidnd o alimentatie echi-
libratd, cu aporturi suplimentare de calciu si vitamina D
(atat din alimentatie, cat si mai ales din preparatele farma-
ceutice), exercitiu fizic regulat, evitarea fumatului, a cafei-
nei si a abuzului de alcool. Terapia hormonala (in diferite
combinatii si optiuni de administrare a estrogenilor, ca ata-
re sau in asociere cu progestative) este o optiune in primii
ani de la instalarea menopauzei, cu o eficienté foarte bund
in ameliorarea bufeurilor si a disconfortului vaginal. Este
recomandat adresarea la un medic specialist, endocrino-
log, care sd confirme necesitatea unui tratament hormonal
si, numai impreuna cu farmacistul clinician, medicii pot
gisi formula optimd pentru confortul si sdnitatea femeii
in menopauza.
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In concluzie, menopauza este doar o arie din marea
opera a vietii pe care orice femeie are dreptul s o petreacd
cu senindtate si in bune conditii de sdnitate si confort, in
compania familiei si a celor dragi, cu sprijinul avizat al me-
dicilor de familie si farmacistilor clinicieni.

Concluzii

1. Menopauza nu este un eveniment fiziologic acut si
include cateva perioade distincte: premenopauza - cu o
duraté de 4-6 ani (media 2 ani), este o perioada de tranzitie
caracterizatd prin diminuarea i apoi disparitia fertilitatii si
postmenopauza - se intinde pe o perioada de 2-6 ani dupa
oprirea menstrelor, pana la incetarea completd a activitatii
functionale ovariene.

2. Manifestdrile clinice principale la femeile in meno-
pauza sunt: bufeuri de céildurd in 89% cazuri, tahicardie
(64%), tulburarile somnului (48%), transpiratie nocturna
(31%), uscaciune in vagin (67%), dureri in timpul actelor
sexual (24%) si al.

3. Dupa tratamentul cu preparate hormonale sistemice
ciproteron + estradiol si dihidrogesteron + estradiol,
73,11% femei au raportat disparitia simptomelor vaginale,
iar dupa utilizarea tratamentului intravaginal cu estriol si
beta-estradiol 77% femei au raportat disparitia simptome-
lor vaginale, 20% - o ameliorare moderata, iar 3% simp-
tomele s-au ameliorat putin.
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Summary. Hepatitis is a major problem for public health at both global level and for the Republic of Moldova, and the evaluation of
medicinal plants that improve liver function remains important from medical-social and economic points of view. Preclinical evalua-

tion of the plant extracts is essential in our research. In vitro tests on hepatocyte cells cultures were performed to evaluate the effect of
Agrimoniae herba (Agrimonia eupatoria L.) and Cichorii herba (Cichorium intybus L.) extracts on liver cell metabolism in the doses of 100,
200, 600 and 1000 mg/kg by MTT technique (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide). Viability of liver cells to the
action of plant extracts denotes the fact that the doses of 100 —- 600 mg obtained from Agrimoniae herba and Cichorii herba show higher
cell viability and do not affect liver cells, respectively, which can be used in further studies.

Keywords: medicinal plants, plant products, hepatoprotectants.

Introducere

Hepatitele virale si non-virale, atét la adulti, cat si la co-
pii, au fost si continua sa fie o problema medico-sociala si
economica. Hepatita se manifesta asimptomatic si in multe
cazuri, se depisteazd tardiv, cand ficatul este deja afectat, iar
povara hepatitelor virale este majora la nivel mondial, regi-
onal si national. Conform datelor OMS, anual, in diferite
regiuni geografice sunt inregistrate peste 780 mii decese ca
urmare a hepatitei virale B si 500 mii, urmare a hepatitei
virale C [24]. Astfel, afectiunile hepatice creazd grave pro-
bleme de sanatate, influenteazi capacititea de munca si ca-
litatea vietii, iar studiul medicamentelor si fitopreparatelor
cu actiune hepatoprotectoare ramane o directie prioritara,
pentru elaborarea formelor medicamentoase noi.

Scopul lucrarii

Ne-am propus studiul plantelor medicinale si a produ-
selor vegetale din flora Republicii Moldova si din colectia
Centrului Stiintific de Cultivare a Plantelor Medicinale
USMF ,Nicolae Testemitanu” si cercetdri experimentale
prin studii preclinice in vitro si in vivo.

Material si metode

Cercetirile experimentale au fost efectuate in cadrul
subdiviziunilor USMF “Nicolae Testemitanu”: produsele
vegetale au fost recoltate din colectia Centrului Stiintific de
Cultivare a Plantelor Medicinale, pe intreaga perioada de
inflorire, tindnd cont de natura produselor vegetale si reco-
mandarilor farmacopeice; studiul chimic s-a realizat in ca-

drul Catedrei de Farmacognozie si botanica farmaceutica;
toxicitatea acutd - in cadrul Laboratorului evaluare pre-
clinicd si clinicd a medicamentului, Centrul in Domeniul
Medicamentului; testul pentru viabilitate si citotoxicitate,
tehnica MTT((3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-
tetrazolium bromide)[16] s-a efectuat in cadrul Laborato-
rului de inginerie tisulard si culturi; analizele biochimice in
cadrul Laboratorului de biochimie.

Rezultate

Hepatitele constituie o problemd majora pentru sanata-
tea publici atat la nivel global, cat si pentru Republica Mol-
dova, iar evaluarea produselor vegetale care imbunatatesc
functia ficatului riméne importanta din puncte de vedere
medico-social si economic.

Cicoare (Cichorium intybus L.), fam. Asteraceae.
Pirtile aeriene de cicoare (Cichorii herba) contin cicorina,
arginina, acid cicoric si principii amare. Intreaga planti
contine un latex, al cdrui constituient major este inulina.
Pe langa inulind, se contin substante tanante, uleiuri vola-
tile, pectine, rasine. Planta serveste si ca sursd de vitamine:
A, C, E, K, P, PP. Flavonoidele constituie cca 3%: luteolina,
querceting, riboflavina. In partile aeriene domina: cicorina,
arginina, colina, se intalnesc de asemenea si microelemen-
te: Fe, P, Ca. In partile subterane predomind substantele
triterpenice amare, fructoza, taninuri si ulei volatile [1; 13].
Principiile active din cicoare stimuleazi digestia, detoxificd
organismul, scade colesterolul si glicemia. Prin faptul ca
sunt anorexigene si laxative, cicoarea este indicata in obe-
zitate [20]. Preparatele din cicoare se recomanda in cazul
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afectiunilor digestive: gastrite, hepatite, colesictite, spasme
hepato-biliare, diabet, constipatii, hemoroizi, ateroscleroza
[17; 23]. De asemenea, cicoarea este eficientd in perioada
de convalescenta, poate fi administrata sub forma de infu-
zie, sirop, decoct si comprimate [10].

Turitd (Agrimonia eupatoria L.), fam. Rosaceae. In
partile aeriene de turitd (Agrimoniae herba) au fost iden-
tificate substante tanante, uleiuri volatile, vitamina K, acizi
organici si flavonoide, dintre care: quercetrina, kaempfero-
lul, luteolina si apigenina [3; 7; 18]. Turita cunoscuta din
antichitate, poseda efect puternic curativ in patologii gas-
trointestinale, afectiuni ale cailor biliare, prin continutul de
taninuri si flavonoide [11; 22]. Mentiondm ca turita este
un bun regenerator, administrata sub forma de infuzie si
decoct [12]. Poate fi utilizatd in patologiile hepatice si in
combinatie cu alte plante medicinale. Polifenolii existenti
in produsele mentionate au un efect antiinflamator, antio-
xidant protector impotriva stresului oxidativ [21].

Produsele vegetale Agrimoniae herba si Cichorii herba
au fost recoltate din colectia Centrului Stiintific de Culti-
vare a Plantelor Medicinale USMF ,Nicolae Testemitanu”
conform recomandarilor farmacopeice, iar extractele au
fost obtinute prin extractie repetata a produselor vegeta-
le pulverizate: Argimoniae herba si Cichorii herba, cu un
amestec etanol:apa (60%), timp de o jumatate de ora la
fiecare etapd de extractie, pand la epuizarea produselor
vegetale, cu concentrarea solutiilor extractive obtinute la
temperatura de 40°C, cu ajutorul unui evaporator rotativ.
Continutul de polifenoli si actiunea antioxidanta s-au re-
alizat prin metode specrofotometrice UV/VIS [4]. Pirtile
aeriene de turitd si de cicoare manifestd remacrabile pro-
prietéti antioxidante: Agrimoniae herba (IC50 = 45,56 pg/
ml), Cichorii herba (IC50 = 173,08 ug/ml), realizatd prin
testul DPPH, cu o corelare in continutul total de polifenoli
pentru turita de 6,07% si, respectiv, cicoare - 2,88% , expri-
mat in acid galic [6; 14].

Toxicitatea acuta a fost determinatd prin metoda doze-
lor fixe, cu stabilirea clasei toxice, prin administrare intra-
gastrala si intraperitoneald, conform TG 423 (Acute Toxic
Class Method), recomandatd de Organizatia Economica
pentru Cooperare si Dezvoltare si dupd metoda Kerber, pe
132 de soricei albi de laborator: 66 masculi, 66 femele [15].
Studiul toxicitatii acute realizat in cadrul Laboratorului de
evaluare preclinicd si clinica a medicamentelor a Centru-
lui in Domeniul Medicamentului ne-a permis sa stabilim
ca la administrarea dozelor (200; 1000; 2000; 4000; 6000
mg/kg) extractele din Agrimoniae herba si Cichorii herba
se prezintd practic inofensive (DL 50% >5000 mg/kg) cu
clasa de toxicitate 5, fapt ce poate servi ca premizd pentru
continuarea studiilor preclinice si clinice de determinare a
inofensivitatii si eficacitatii a extractelor studiate [5].

Pentru evaluarea actiunii extractelor din Agrimoniae
herba si Cichorii herba asupra viabilitatii celulelor hepatice
izolate de la animale de laborator, s-a utilizat tehnica MTT
(3-(4,5-dimethylthiazol-2-yl)-2,5-diphen-yltetrazolium
bromide) [8; 16]. Hepatocitele au fost extrase de la sobolani
albi de laborator conform protocolului de izolare, in doud

etape in cadrul Laboratorului de inginerie tisulard si cul-
turi [9]. Ulterior, au fost determinate in vitro viabilitatea
si citotoxicitatea celulard a hepatocitelor dupé expunerea
acestora la reagentul MTT si extractelor obtinute din Agri-
moniae herba si Cichorii herba in concentratii de 100 mg,
200 mg, 600 mg si 1000 mg/kg. Viabilitatea celulard a hepa-
tocitelor tratate cu extract de Agrmoniae herba si Cichorii
herba in dozele de 100 mg si 200 mg sunt similare si con-
stituie 92,07 + 1,44% pentru Agrimoniae herba si respec-
tiv 73,01 £1,49 pentru Cichorii herba, fatd de lotul martor;
doza de 600 mg prezinta 77,27 + 2,38% pentru Agrmoniae
herba si respectiv 57,23 + 1,38% pentru Cichorii herba. Cea
mai mica viabilitate celulara s-a atestat la concentratia de
1000 mg fiind de 41,60 + 1,98% la Cichorii herba si 49,98 +
3,53% pentru Agrmoniae herba, considerata si doza cu cea
mai inaltd actiune citotoxicd. Astfel, dozele de 100 - 600
mg obtinute din Agrimoniae herba si Cichorii herba ma-
nifestd viabilitate celulard, nu afecteaza celulele hepatice si
pot fi utilizate in studii ulterioare (tabelul I).

Tabelul 1. Viabilitatea celulara studiata pe hepatocite
izolate a extractelor obtinute din Agrimoniae herba si

Cichorii herba
Viabilitate celularda a | Viabilitate celulara a
Doza extractului din Agri- | extractului din Cichorii
moniae herba (%) herba (%)
100 mgkg 92,07 £ 1,44 73,01 £1,49
200 mg/kg 92,78 + 1,75 75,76 + 1,61
600 mg/kg 77,27 = 2,38 57,23 + 1,38
1000 mg/kg 49,98 + 3,53 41,60 £ 1,98

Studiile au continuat pe model de hepatita medicamen-
toasd, indusa sobolanilor albi de laborator prin adminis-
trarea de Paracetamol in doza de 600 mg/kg. In singe s-au
determinat indicii hematologici si biochimici de baza, pre-
cum si markerii stresului oxidativ si sistemul antioxidant
[19]. Extractele obtinute din Agrimoniae herba si Cichorii
herba s-au administrat enteral prin gavaj 7 zile consecutiv
in doze de 400 mg/kg dupd modelarea hepatitei. Hepatita
medicamentoasi (lotul cu Paracetamol in dozéd de 600 mg/
kg si netratat) induce cresterea alaninaminotransferazei
(ALAT) si aspartataminotransferazei (ASAT) - de 2,5 ori,
y-glutamiltranspeptidazei (y-GTP) - de 1,7 ori, fosfatazei
alcaline (FA) si pseudocolinesterazei (PCE). Constatdm, cd
extractele de Agrimoniae herba si Cichorii herba influen-
teazd pozitiv asupra indicilor biochimici de bazi sanguini,
ce se manifestd prin tendinta de normalizare a enzimelor
studiate: ALT, AST, y-GTP, FA, PCE, restabilirea partiala
a markerilor stresului oxidativ si sistemului antioxidant,
mentinerea la valori normale a indicilor ce caracterizeaza
metabolismul bazal: ureea, creatinina, colesterolul si tri-
gliceridele. Astfel, medicatia hepatitei medicamentoase cu
extractele de Agrimoniae herba si Cichorii herba in doze
de 400 mg/kg contribuie la micsorarea si normalizarea de-
vierilor indicilor hematologici si biochimici, fapt ce poate
servi ca premizd pentru continuarea studiilor preclinice si
clinice a extractelor studiate.
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Concluzii

1. Determinarea toxicitatii acute denotd o toxicitate
redusa atat la administrarea enterald, cat si parenterala:
(DL50% este >5000 mg/kg pentru extractele de Agrimoni-
ae herba si Cichorii herba), estimatd conform metodei TG
423 (Acute Toxic Class Method), ce caracterizeazd extrac-

de viabilitate, tehnica MTT, prezintd ca dozele de 100-600
mg/ kg manifestd viabilitate celulara si nu afecteaza celulele
hepatice.

3. Medicatia hepatitei medicamentoase cu extractele de
Agrimoniae herba si Cichorii herba in doze de 400 mg/kg
contribuie la micsorarea si normalizarea devierilor indici-

tele studiate ca fiind inoffensive, cu clasa de toxicitate 5.

Agrimoniae herba si Cichorii herba asupra viabilitatii celu-
lelor hepatice izolate de la animale de laborator, prin testul

lor hematologici si biochimici, prin tendinta de normali-
zare a enzimelor studiate, iar studiul fitochimic si biologic
al plantelor medicinale din colectia Centrului Stiintific de
Cultivare a Plantelor Medicinale USMF ,Nicolae Testemi-
tanu” ramane una din directiile prioritare de cercetare.

2. Evaluarea citotoxicitatii extractelot obtinute din

—_
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RECENZIE

la monografia "Surditatea si tratamentul medicamentos”
Autor: Sergiu Parii, dr. st. med., conf. cercet.

Monografia intitulatd ,Surditatea si tratamentul me-
dicamentos” a d-lui Sergiu Parii trateaza problematica
complexd a farmacoterapiei copiilor si adultilor cu hipo-
acuzie neurosenzoriald (surditate de perceptie, surdita-
te senzorineurald). Surditituile de perceptie sunt entitéti
patologice foarte frecvente, cu gravitate variabila, de la un
grad imperceptibil pina la alterarea severd a functiei au-
ditive. Deoarece debutul este deseori insidios si boala se
asociazd frecvent cu strategii compensatorii subite, hipo-
acuzia trece uneori neobservatd de citre medic si pacient.
Afectarea aproape a oricdrui sistem al organismului uman
poate determina alterarea functiei auditive. Surditatea de
perceptie reprezinta o maladie agravanta prin consecintele
sociale marcate.

In monografie sunt prezentate date din literatura,
analiza materialului propriu asupra diferitor aspecte de
conduita a bolnavilor cu hipoacuzie neurosenzoriala. Mo-
nografia este expusa pe 136 pagini dactilografiate (Times
New Roman, corp literd 11, interval 1) si contine 4 capito-
le, 24 tabele, 13 figuri, 3 diagrame si contine 91 de surse
bibliografice. In lucrare autorul a propus si sistematizeze
multiplele aspecte etiologice, patofiziologice, diagnostice,
precum si particularitati de farmacologia surditétii de per-
ceptie in scopul majorarii eficacitétii asistentei medicale la
pacientii ce suferd de aceastd patologie.

in Capitolul I, autorul, conform literaturii de speciali-
tate, analizeaza starea de lucruri a acestei probleme actuale
a medicinii contemporane, prezinta date generale aspecte-
le anotomo-functionale si metodele de examinare ale ana-
lizatorului auditiv.

In Capitolul II, sunt prezentate aspectele generale ale
surditatii. Sunt descrise aspectele etio-patogenetice ale
surditétii senzorineurale, factorii de risc si aspecte de di-
agnostic a surdititii. In special prezinta interes studiul de

determinare a factorilor genetici in cauzarea ototoxicitatii
medicamentoase aminoglicozidice pentru populatia Repu-
blicii Moldova, fapt ce va avea un potential impact impor-
tant in profilaxia hipoacuziei neurosenzoriale induse.

In Capitolele IIT si IV este amplu abordatd probema-
tica tratamentului farmacologic al hipoacuziei neurosen-
zoriale acute si cronice. Sunt descrise particularitatile far-
macoterapiei la bolnavii su surditate asociata cu tinnitus
(zgomote auriculare) si vertij periferic. Revista literaturii
de profil este completatd cu rezultatele studiilor origina-
le preclinice efectuate pe animale de laborator cu surdiate
medicamentoasa indusi si studii clinice la pacienti cu hi-
poacuzie neurosenzoriald de determinare a eficacitétii pro-
duselor medicamentoase combinate autohtone (sub forma
farmaceutici de emulsie, suspensie si capsule) in tratamen-
tul farmacologic al surditatii. De asemenea, este abordata
problematica profilaxiei efectelor adverse la tratamentul
medicamentos in concordantd cu cecretirile regretatului
farmacolog prof. Boris Parii, si sunt propuse aspecte de
utilizare rationala a medicamentelor in tratamentul medi-
camentos al surditétii de perceptie.

In concluzie, monografia Dr. Sergiu Parii ”Surdita-
tea si tratamentul medicamentos” constituie o premiera
pentru specialitatea ORL din Republica Moldova prin do-
meniul de mare actualitate abordat. Este o lucrare funda-
mentald, de o importanta atat pentru otorinolaringologia
clinicd, cat si pentru cea stiintifica si practica. Monografia
este adresatd, in egald masurd, studentilor, rezidentilor,
cadrelor didactice si medicilor practicieni. Consider ca
studierea acestei monografii este utild medicilor otorinola-
ringologi, farmacologilor si farmacologilor clinicieni, spe-
cialistilor din alte domenii, care acorda asistentd medicald
pacientilor cu surditate senzorineurala.

Mihail Maniuc
dr.hab.st.med., prof.univ.,
sef Laborator Patologie ORL
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