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UTILIZAREA RATIONALA A MEDICAMENTELOR | RATIONAL USE OF DRAGS
IN VIZIUNEA CONSUMATORILOR | FROM THE VIEWPOINT OF CONSUMERS
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Catedra de farmacie sociala ,Vasile Procopisin”,
Universitatea de Stat de Medicina si Farmacie .Nicolae Testemitanu” din Republica Moldova
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Abstract. The concept of the rational use of medicines is advancing ever wider and deeper aspects and
problems both in various concrete countries and at the international level. The present research is de-
dicated to bringing out the opinions of drug users from the Republic of Moldova regarding their attitude
towards respecting the principles of rational use of drugs, as well as the difference in the opinions of users
depending on their gender (female/male).

Keywords: drugs, rational use of drugs, drug consumer, consumer opinion.

Rezumat. Conceptul utilizarii rationale a medicamentelor inainteaza din ce in ce aspecte si probleme tot
mai ample si mai profunde atat in diverse tari concrete cat si la nivel international. Prezenta cercetare este
dedicata scoaterii in evidenta a parerilor consumatorilor de medicamente din Republica Moldova privitor
la atitudinea lor fata de respectarea principiilor utilizarii rationale a medicamentelor, precum si a diferentei
parerilor consumatorilor in dependenta de genul lor (feminin/masculin).

Cuvinte cheie: medicamente, utilizare rationald a medicamentelor, consumator de medicamente, parerea
consumatorilor.

INTRODUCERE utilizarii rationale a medicamentelor prescrise/reco-
Conform conceptului promovat de Organizatia mandate de catre specialistii medici si farmacisti.
Mondialéd a Sanatatii (OMS), utilizarea rationald a me- MATERIAL SI METODE

dicamentelor (URM) presupune faptul ca pacientul
primeste medicamentul necesar, dupa posibilitati -
la un pret accesibil, conform necesitatilor clinice, in
doza corespunzatoare caracteristicilor organismu-
lui sdu, pentru perioada de timp necesara [1]. Prin-
cipalii factori care influenteazd URM sunt cei ce se
manifesta in relatiile din ,,triunghiul: medic - pacient
(consumator de medicamente) - farmacist”, adica
cele trei grupe de factori:
1. prescrierea/recomandarea rationald;
2.eliberarea rationala (din farmacie);
3.administrarea rationala (de catre consumator).
In cercetarile anterioare au fost punctate péarerile
specialistilor (medicilor si farmacistilor) - participanti
in .triunghiul” de relatii mentionat mai sus, privind
continutul conceptului URM si importanta lui pentru
asigurarea eficientei consumului de medicamente
pentru pacient [2, 3].

Studiul s-a realizat cu aplicarea metodei de
chestionare imbinata cu intervievarea. Chestionarii
au fost supusi vizitatorii farmaciilor comunitare din
mun. Chisinau. Rezidentii si studentii anului V din
cadrul facultatii de Farmacie aflati la practica au fost
antrenati in chestionarea/intervievarea vizitatorilor
disponibili sd completeze chestionarul, ajutandu-le,
in caz de necesitate, sa inteleaga esenta intrebarilor
din chestionar. Chestionarul a continut cele 15 prin-
cipii ale utilizarii irationale a medicamentelor folosite
de catre medici si farmacisti dupa cum urmeaza:

1. Utilizarea medicamentelor conform recoman-
darilor specialistului (medic, farmacist).

2. Respectarea strictd a modului de utilizare a
medicamentului (nu depasiti doza zilnica).

3. Respectarea duratei de tratament.

4. Evitarea omiterii sau dublarii dozei in timpul
tratamentului.

SCOPUL LUCRARII 5. Consultarea informatiei din instructiunea me-

Evidentierea pérerilor consumatorilor de medi- dicamentuluiin timpulvutilizériiacestuia.
camente privind importanta respectarii principiilor 6. Excluderea recomandarii medicamentelor altor
persoane din propria experienta.
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7. Oferirea informatiilor despre maladie si medica-
mentele utilizate in timpul comunicarii cu me-
dicul sau farmacistul.

8. Comunicarea (vizite, telefon, retele de sociali-
zare) cu medicul si farmacistul in timpul trata-
mentului cu medicamente.

9. Utilizarea accesoriilor medicale pentru organi-
zarea si pastrarea medicamentelor la domiciliu.

10.Elaborarea si plasarea la loc vizibil a orarului de
administrare a medicamentelor.

11. Evitarea automedicatiei (publicitate, sfaturile
prietenilor, sfaturi de pe retele de socializare
etc.).

12. Pastrarea corespunzatoare a medicamentelor
in conditii casnice conform proprietatilor fizi-
co-chimice.

13. Pastrarea ambalajului secundar (cutiei) al me-
dicamentului.

14.Raportarea reactiilor adverse.

15.Cunoasterea riscurilor interactiunilor dintre
medicamente, medicamente si alimente.

REVISTA FARMACEUTICA A MOLDOVEI

Respondentii au marcat, la viziunea lor, doar gra-
dul de acord, dezacord sau de neutralitate in raport
cu importanta principiilor URM pentru asigurare efi-
cientei medicatiei.

De rand cu aceasta, in prezentul studiu s-a sta-
bilit inca un scop suplimentar: evidentierea diferen-
telor de pareri a consumatorilor in dependenta de
genul lor (femei/barbati).

Studiul s-a realizat ca proiect-pilot la care au
participat 200 consumatori de medicamente (100
femei si 100 barbati).

Acest fapt conditioneaza necesitatea prelungirii
studiului pana la obtinerea nivelului necesar al re-
prezentativitatii.

REZULTATE SI DISCUTII

Totalizarea rezultatelor chestionarii a celor 200
consumatori de medicamente privind parerile lor
despre importanta respectarii principiilor URM, este
prezentata in tabel

Tabel. Parerile consumatorilor de medicamente privind importanta respectarii principiilor utiliza-

rii rationale a medicamentelor

Acord
Conciliantul

conceptului URM total (%)

Utilizarea medicamente-
lor conform recomanda-

rilor specialistului (medic,
farmacist).

Respectarea stricta a
modului de utilizare a
medicamentului (nu de-
pasiti doza zilnica).
Respectarea duratei de
tratament.

Evitarea omiterii sau du-
4 blarii dozei in timpul tra-
tamentului.

Consultarea informatiei

din instructiunea medi-

camentului in timpul uti-

lizarii acestuia.

Excluderea recomanda-

6 rit medicamentelor altor 10.0
persoane din propria ex- !
perienta.

=

670 870

940 820

80,0 20,0

70,0 690

840 270

18.0

3.0

17.0

13.0

13,0

30,0

Dezacord
partial

Neutru Dezacord

Acord
partial (%)

(%) (%) total (%)

18,0 - -

100 30 100 - = = =

22,0 - 90 100 - 7.0 -

270 30 460 -

270 10,5 55,0 13,0

S| =
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Acord Acord Neutru | Dezacord | Dezacord

Conciliantul . partial
H ota () . 7 ) % ota A
conceptului URM total (%) | Partial (%) | (y) %) | total (%)

F B F B F B

Oferirea informatiilor
despre maladie si me-
7 dicamentele utilizatein 830 440 100 290 70 150 - 7,0 = 50
timpul comunicarii cu
medicul sau farmacistul.

Comunicarea (vizite,
telefon, retele de so-
cializare) cu medicul si
farmacistul in timpul
tratamentului cu medi-
camente.

Utilizarea accesoriilor

medicale pentru organi-
zarea si pastrarea medi-
camentelor la domiciliu.

Elaborarea si plasarea la
1p locvizibllaoraruluide 54 510 200 130 200 180 - M0 - 7.0
administrare a medica-

mentelor.

Evitarea automedicatiei
(publicitate, sfaturile pri-
etenilor, sfaturi de pe re-
tele de socializare etc.).

Pastrarea corespunza-
toare a medicamentelor
12 in conditii casnicecon- 80,0 360 130 420 70 70 - 9,0 - 6,0
form proprietatilor fizi-
co-chimice.
Pastrarea ambalajului
13 secundar (cutiei) al medi- 50,0 560 270 200 130 150 35 50 70 40

7000 360 140 270 130 150 - 130 30 90

570 130 330 250 100 270 - 200 - 150

1 500 510 200 220 170 <90 = 70 13,0 1.0

camentului.

14 Raportarea reactiilorad- g4 4009 170 220 30 130 - 30 - 20
verse.
Cunoasterea riscurilor

15 Interactiunilordintre me- 574 454 4309 270 70 M0 30 130 - 90

dicamente, medicamente
si alimente.

Valoarea medie

(femei, barbati) 675 460 182 264 77 169 21 60 4,5 4,7

Media pentru toti
consumatorii (femei + bar- 56,7 22,3 12,3 41 4,6
bati)
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Datele totalizatoare din tabel denota faptul ca mai
mult de jumatate din consumatorii de medicamen-
te intervievasi (56,7%, TI95=61,39-51,61) manifesta
acord total fatad de importanta respectarii principiilor
URM, iar 22,3% (TI95=26,89—17’I1) - manifestd acord
partial. Totodata, este regretabil faptul ca exista si
parerea dezacordului total cu aceste principii (4,6%6
11,,=9.39-0,39) si dezacordului partial (4.1%, 11,.=8,89-
0,89). Neutralitatea pe care au manifestat-o 12,3%
(TI95=15,49—’IO,51) din respondenti, trebuie ca in pro-
cesul de consiliere sa fie orientata spre ,.acord".

Parerile femeilor. Din numarul total de respon-
denti - femei, 85,7% (TI95=92,00-78,00) au mentionat
.acord” inclusiv: 67,5% (TI95=74,37—60,63) - acord
total si 18,2% (TI95=11,33-’I4,57) - acord partial. Dez-
acordul femeilor pentru unele principii ale URM a
constituit 6,6%, inclusiv - 4,5% - dezacord total si
21% (TI95:8,97— -4,77) - partial. Dintre cele 15 princi-
pii ale URM mentionate in chestionar, cea mai inalta
apreciere, femeile au acordat-o ,,Respectdrii stricte
a modului de utilizare a medicamentului (@ nu se
depdsi doza)” - 94%, urmata de ,Consultarea infor-
matiei din instructiunea medicamentului in timpul
utilizarii acestuia” - 84% si ,Oferirea informatiilor
despre maladii si medicamentele utilizate in tim-
pul comunicdrii cu medicul sau farmacistul” - 83%.
Aprecierea minima (10%) s-a acordat principiului nr.
6 .Excluderea recomanddrii medicamentelor altor
persoane din propria experientd”. Tot acestui princi-
piu s-a acordat si ,dezacord” maxim de 37%.

Pdrerile barbatilor. Barbatii consumatori de
medicamente, spre deosebire de femei, manifesta
mai putin acord si mai mult dezacord in ceea ce pri-
veste importanta respectarii principiilor URM. Ast-
fel, 72,4% (TI95=79,26-65,54) mentioneaza ,acord",
inclusiv: 46,0% (il,.=52,83-39,17) - acord total si
26,4% (TI95=33,23—19,57) - acord partial, iar cota
dezacordului constituie 10,7% (TI95=15,05—6,35), in-
clusiv 4,7% (TI95=8,18—1,22) - dezacord total si 6,0%
(TI95=12,83— -0,83) - partial. Cat priveste acordul/
dezacordul pentru anumite principii concrete, bar-
batii au mentionat acordul maxim (87%) pentru prin-
cipiul nr. 1 - ,Utilizarea medicamentelor conform
recomandadrilor specialistului (medic, farmacist)”,
urmat de principiul nr. 2 cu 82%. Cel mai mic ,acord
total” a fost oferit principiului nr. 9 cu 13,0% urmat
de principiul nr. 6 - cu 18%. Dezacordul total a fost
de maximum 15% pentru principiul nr. 9 ,Utilizarea
accesoriilor medicale pentru organizarea si pdstra-
rea medicamentelor la domiciliu”, urmat de princi-
piul nr. 11 . Evitarea automedicatiei (publicitate, sfa-
turile prietenilor, sfaturi de pe retelele de socializare
etc).” - cu 11% dezacord total.

Diferentele intre parerile femeilor si barbatilor
evidentiate in acest studiu pot fi folosite de catre

REVISTA FARMACEUTICA A MOLDOVEI

specialistii medici si farmacisti in procesul de asigu-
rare a compliantei si aderentii consumatorilor la tra-
tamentul medicamentos preconizat.

CONCLUZII

1.S-au evidentiat parerile consumatorilor de me-
dicamente privind importanta respectarii princi-
piilor utilizarii rationale a medicamentelor si s-au
determinat indicatorii cantitativi ce caracteri-
zeaza aceste pareri.

2.S-au determinat particularitatile diferentelor
intre parerile femeilor si barbatilor referitoare la
importanta respectarii principiilor utilizarii ratio-
nale a medicamentelor.
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Abstract. The use in medical practice of unauthorized drugs in the established manner presents an obvi-
ous health hazard. However, taking into account the possibility of exceptional situations and the absence
on the pharmaceutical market of the necessary medicines, the legislation of the Republic of Moldova pro-
vides for the possibility of using unauthorized medicines, but with strict compliance with the regulated
principles. This article highlights the extent of the use of unauthorized drugs in some medical and sanitary
institutions in the Republic of Moldova.

Keywords: pharmacotherapeutic form, unauthorized drugs, use of drugs in the hospital

Rezumat. Folosirea in practica medicald a medicamentelor neautorizate in modul stabilit prezinta un pe-
ricol evident pentru sanatate. Totusi, tindnd cont de posibilitatea aparitiei unor situatii exceptionale si
absenta pe piata farmaceutica a medicamentelor necesare, legislatia Republicii Moldova prevede posibi-
litatea utilizarii medicamentelor neautorizate, insa cu respectarea stricta a principiilor reglementate. Pre-
zentul articol pune in evidenta amploarea utilizarii medicamentelor neautorizate in cadrul unor institutii
medico-sanitare din Republica Moldova.

Cuvinte cheie: formular farmacoterapeutic, medicamente neautorizate, utilizare medicamente in spital

INTRODUCERE

Inainte de a fi plasate pe piata farmaceutica a Re-
publicii Moldova, medicamentele, trebuie sa treaca
un sir de proceduri de autorizare. Conform preve-
derilor Legii 1456/1993, art.11, alin. (5) - (8), in Re-
publica Moldova: ,Se interzice utilizarea in practica
medicald a medicamentelor, altor produse farmace-
utice si parafarmaceutice fard autorizarea Agentiei
Medicamentului si Dispozitivelor Medicale (AMDM).
Féré autorizarea AMDM in practica medicald pot fi
folosite numai medicamentele preparate in farma-
cii conform prescriptiilor magistrale, cu continut
de ingrediente (substante medicamentoase) auto-
rizate. In cazuri deosebite (cataclisme, catastrofe,
epidemii, epizootii, intoxicatii in masd, alte cazuri
ce amenintd sdndtatea oamenilor; absenta analo-
gilor sau a substituentilor pe piata farmaceuticd),
dar si in vederea reducerii cheltuielilor pentru achi-
zitiile publice de medicamente, parafarmaceutice
si materiei prime medicamentoase, AMDM este in
drept sd permitd importul, distribuirea si folosirea in
practica medicald a medicamentelor, altor produse
farmaceutice, neautorizate in Republica Moldova,
dar autorizate in tara de origine. AMDM este in drept
sd permitd importul medicamentelor si altor pro-
duse farmaceutice neautorizate si in cazul in care
acestea sunt solicitate pentru a fi folosite ca mostre
la etapa de autorizare, pentru cercetari preclinice,

studii de bioechivalenta si studii clinice, precum si
ca materiale destinate prezentdrii la expozitii, con-
grese, conferinte, simpozioane” [1, 3].

in vederea asigurarii bunei functionalitati a siste-
mului de utilizare rationald a medicamentelor, este
important sa se cunoasca amploarea fenomenului
de prezenta in arsenalul de medicamente folosit,
inclusiv cel din cadrul institutiilor medico-sanita-
re (IMS) - a medicamentelor neinregistrate in mod
oficial, dar permise spre import si utilizare in teme-
iul reglementarilor mentionate mai sus. Reiesind din
aceste considerente, s-a purces la realizarea pre-
zentului studiu.

SCOPUL LUCRARII

Evidentierea prezentei medicamentelor neinre-
gistrate in Republica Moldova in sortimentul dispo-
nibil medicilor/pacientilor in conditii de stationar.

MATERIAL SI METODE

In calitate de materiale au fost folosite: publi-
catiile stiintifice si reglementarile oficiale la tema
respectiva, Nomenclatorul de Stat al Medicamen-
telor (NSM) si Formularele Farmacoterapeutice In-
stitutionale (FFTI) ale trei IMSP-uri selectate pentru
cercetare: Spitalul Clinic Republican (SCR) ,Timofei
Mosneaga”, Institutul Mamei si Copilului (IMC) si In-
stitutul de Medicina Urgenta (IMU).

Studiul s-a bazat pe analiza comparativa: a fost
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verificatd prezenta in NSM a medicamentelor inclu-
sein FFTl ale IMSP-urilor selectate pentru cercetare.
Aceasta analiza a fost realizata pe parcursul lunii fe-
bruarie 2023.

REZULTATE SI DISCUTII

Actele  sublegislative  (subordonate
1456/1993), reglementeaza modalitatile de:
= autorizare a produselor medicamentoase de
uz uman si introducere a modificarilor pos-
tautorizare;

= suspendare a certificatelor de inregistrare a

produselor medicamentoase;

= aprobare a modificarilor postautorizare ale

produselor medicamentoase de uz uman;

® intrerupere a procedurii de autorizare; si apro-

bare a modificarilor postautorizare;

= anulare a certificatelor de inregistrare a pro-

duselor medicamentoase;

= retragere a certificatelor de inregistrare a pro-

duselor medicamentoase;

= prezentare a mostrelor necesare pentru con-

trolul calitéatii la etapa de autorizare a medica-
mentelor.

Adoptarea deciziei de autorizare a importului de
medicamente, alte produse farmaceutice, precum
si a materiei prime medicamentoase neautorizate in
Republica Moldova se bazeaza pe principiile regle-
mentate de MSRM incéd in a. 2017 [2]. Consideram
necesar actualizarea reglementarilor prin redacta-
rea, modificarea si completarea continutului princi-
piilor:

= Argumentdrii - prezenta informatiei argu-

mentate privind necesitatea prezentei me-
dicamentelor, altor produse farmaceutice si
materiei prime medicamentoase solicitate;

= Deciziei comisionale - hotararea privind auto-

rizarea importului sau respingerea cererii de
import a medicamentelor sau altor produse
farmaceutice neautorizate se adopta numaiin
cadrul Comisiei cu vot majoritar;

= Asigurdrii conformitatii - sa fie asigurata po-

sibilitatea controlului conformitatii produsului

Legii
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solicitat pentru import, in caz contrar cererea
de import nu poate fi acceptata;

= Limitdrii in timp - valabilitatea autorizatiei de

import se limiteaza in timp;

®  Exclusivitatii unui importator - adoptarea

deciziei privind autorizarea importului medi-
camentelor sau altor produse farmaceutice
neautorizate - de catre un importator de la un
anumit producator sau distribuitor autorizat
- permite importul respectiv doar unui impor-
tator autorizat de la producéatorul/distribuito-
rul respectiv, dar nu permite importul acestui
medicament sau produs farmaceutic si altor
importatori;

= Conditionalitatii - medicamentele sau alte

produse farmaceutice precum si materia pri-
ma medicamentoasa neautorizate in Republi-
ca Moldova, trebuie, in mod obligatoriu, sa fie
autorizate in tara de origine.

Sistemul de formular este un proces ce include:
selectarea de catre specialisti a celor mai eficiente,
accesibile siinofensive medicament dintre cele pre-
zente pe piata farmaceutica, elaborarea si difuzarea
informatiei obiective despre aceste medicamente,
instruirea personalului unitatilor medico-sanitare,
monitorizarea conformitatii utilizarii medicamente-
lor, precum si adoptarea de masuri pentru preveni-
rea si corectarea erorilor farmacoterapiei. O etapa
importanta in procesul de elaborare a sistemului de
formular este rationalizarea modalitatilor de selec-
tare a medicamentelor ce vor fi incluse in lista de
formular. in Republica Moldova lista de formular este
numitd Formular Farmacoterapeutic al institutiei
medico-sanitare [3].

Considerand ca toate medicamentele ce se in-
clud in FFTI ale IMSP-urilor din RM sunt importate/
produse cu respectarea reglementarilor oficiale, s-a
purces la analiza comparativa privind prezenta in
NSM a medicamentelor incluse de catre responsabi-
lii din SCR . Timofei Mosneaga”, IMC si IMU in Formu-
larele sale Farmacoterapeutice. Rezultatele analizei
comparative sunt prezentate in tabelul 1.

Tabelul 1. Sortimentul numeric al medicamentelor inregistrate/neinregistrate
in Republica Moldova si prezente in FFTI ale spitalelor supuse analizei

Inclusiv:

Spitalul Clinic Republican ,Timofei Motneag”

Institutul Mamei si Copilului

Total inregistrate Neinregistrate
medicamente in A A
in RM in RM
FFTI
abs. %  abs. %

730 601 82,3 129 17,7
749 613 81,8 136 18,2
506 441 87,2 65 12,8

Institutul de Medicina Urgenta
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Datele prezentate in tabelul 1 demonstreaza fap-
tul ca in FFTI ale celor 3 spitale sunt incluse intre
500 si 750 denumiri de medicamente. Din numarul
total de medicamente incluse in FFTI, cele inregis-
trate oficial si incluse in NSM constituie de la 81,8%
(IMC) pana la 87.2% (IMU), iar cele neinregistrate in
RM variaza intre 12,8% (IMU) si 18,2% (IMC) din nu-
marul total de medicamente incluse in FFTI - urile
respective.

Avand in vedere aceste considerente, s-a decis

suplimentar sa se analizeze folosirea medicamente-
lor neinregistrate pe domenii de utilizare farmaco-
terapeutica. Rezultatele acestei analize realizate in
cadrul SCR .Timofei Mosneaga” sunt prezentate in
tabelul 2. Realizarea analizei in cauza este conditi-
onata de necesitatea posedarii informatiei multias-
pectuale despre utilizarea medicamentelor neinre-
gistrate oficial in RM, in scopul folosirii informatiei
respective in procesul decizional privind autorizarea
importului lor.

Tabelul 2. Sortimentul numeric al medicamentelor (pe domenii de utilizare) inregistrate/ neinre-
gistrate in Republica Moldova si prezente in FFTI al SCR ,,Timofei Mosneaga”

Grupa medicamentelor pe domenii de utilizare

Inclusiv:

Afectiuni ale tractului digestiv

Afectiuni ale sdngelui si a organelor
hematopoetice

Afectiuni ale sistemului cardiovascular
Dermatologice

Hormonale sistemice

Antiifectioase de uz sistemic
Antineoplazice siimunomodulatoare
Sistemul musculo-scheletar

Sistemul nervos

Sistemul respirator

Organele senzitive

Afectiuni diverse

Total

Rezultatele expuse in tabelul 2 denota faptul ca
numarul total de medicamente pe grupe farmacote-
rapeutice incluse in FFTI al SCR , Timofei Mosneaga”
variaza de la 111 (hormonale sistemice) pana la 199
(afectiuni ale tractului digestiv). Cea mai mica cota a
medicamentelor incluse in FFTI si inregistrate in RM
este pentru grupa ..afectiuni diverse” (74,0%), urma-
ta de grupa .sistemul nervos” (77,2%), iar cota cea
mai mare revine ,sistemului respirator” (99.2%).

Cat priveste prezenta in FFTI a medicamentelor
neinregistrate in NSM al RM, cota lor pe domenii de
utilizare variaza intre 0,9% (hormonale sistemice) si
26,0% (grupa afectiunilor diverse), urmata de , siste-
mul nervos”™ - 22,8% si a.m.d.

Rezultatele obtinute mai marturisesc despre
faptul cd un medicament inclus in FFTI, in medie, se
refera la 2,6 grupe pe domenii de utilizare farmaco-
terapeutica, inclusiv : cele inregistrate - la 2,7 grupe,
iar cele neinregistrate - la 2,03 grupe.

Total -
incluse
in FFTI m % abs. %
199 175 879 24 121
187 165 88,2 22 1.8
198 170 85,9 28 141
134 124 92,5 10 7.5
1M1 110 991 1 0.9
167 142 85,0 25 15.0
132 13 85,6 19 14,4
131 19 90,8 12 9.2
197 152 77,2 45 22,8
122 121 99.2 1 0.8
169 134 79.3 35 20,7
154 14 74,0 40 26,0
1901 1639 86,2 262 13,8
CONCLUZzII

1.In Republica Moldova utilizarea in practica me-
dicald a medicamentelor neautorizate in mod
oficial este legalizata prin lege; este permis im-
portul acestor medicamente in temeiul multiple-
lor reglementdri exhaustive.

2.Cota medicamentelorincluse in Formularele Far-
macoterapeutice Institutionale, dar neinregis-
trate in Republica Moldova constituie de 1a 12,8%
pana la 18,2%, formand o medie de 16,2%.

3.Dintre grupele farmacoterapeutice cota cea mai
mare de medicamente neinregistrate in Republi-
ca Moldova dar incluse in FFTI sunt cele inclu-
se in grupa ,altor afectiuni” (26,0%), urmata de
grupele de medicamente folosite in tratamentul
afectiunilor sistemului nervos (22,8%), a orga-
nelor senzitive (20,7%), antiinfectioasele de uz
sistemic (15,0%). antineoplazicele si imunomo-
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dulatoarele (14,4%), afectiunile sistemului car-
diovascular (14,1%) ; celelalte - mai putin de 13%.
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Abstract. Saponosides are products of secondary metabolism, which stand out for their multiple phar-
macological activities: antimicrobial, antiviral, antioxidant and immunomodulatory. For the chemical
analysis of saponosides aerial parts, leaves and flowers were collected from the species: Agrimonia eu-
patoria and Cichorium intybus, during the flowering period, from the collection of the Scientific-Practical
Center of Medicinal Plants of Nicolae Testemitanu University. The dry extracts were obtained by fractional
maceration and concentrated using the Laborata rotary evaporator. Through specific reactions and thin-
layer chromatography, the presence of saponosides was determined in both mentioned specifics. Spec-
trophotometric dosing, carried out according to the vanillin - sulphuric acid method, revealed a maximum
concentration of saponosides in the dry extract of Agrimoniae folia (372,6 mg/L), followed by Agrimoniae
herba (351.1) and Agrimoniae flores (324,4 mg/L), while the extract of Cichorium intybus showed lower va-
lues: In Cichorii folia (275,8 mg/L) followed by Cichorii herba (216,2 mg/L) and Cichorii flores (169.9 mg/L),
respectively, from which it can be concluded that the plant products of Agrimony and Chicory, harvested
from the collection of the center can be used as raw material sources for obtaining new phytotherapeutic
products with valuable saponoside content.

Keywords: saponosides, plant extracts, Agrimonia eupatoria, Cichorium intybus.

Rezumat. Saponozidele sunt produse ale metabolismului secundar, care se remarca prin multiple activi-
tati farmacologice: antimicrobiene, antivirale, antioxidante si imunomodulatoare. Pentru analiza chimica
a saponozidelor au fost recoltate partile aeriene, frunzele si florile de la speciile: Agrimonia eupatoria si
Cichorium intybus, in perioada de inflorire, din colectia Centrului $tiintifico-Practic in Domeniul Plantelor
Medicinale a USMF ,Nicolae Testemitanu”. Extractele uscate au fost obtinute prin macerare fractionata
si concentrate cu ajutorul evaporatorului rotativ Laborata. Prin reactii specifice si cromatografie in strat
subtire s-a determinat prezenta saponozidelor in ambele specii mentionate. Dozarea spectrofotometrica,
efectuata conform metodei vanilina - acid sulfuric, a evidentiat o concentratie maxima a saponozidelor in
extractul uscat de Agrimoniae folia (372,6 mg/L) urmat de Agrimoniae herba (3511) si Agrimoniae flores
(324.4 mg/L) pe cand extractul din Cichorium intybus a prezentat valori mai mici: in Cichorii folia (275,8
mg/L) urmat de Cichorii herba (216,2 mg/L) si respectiv Cichorii flores (169,92 mg/L), de unde putem con-
cluziona ca produsele vegetale de turita si cicoare, recoltate din colectia centrului pot fi utilizate ca surse
de materie prima pentru noi produse fitoterapeutice cu continut valoros de saponozide.

Cuvinte cheie: saponozide, extracte vegetale, Agrimonia eupatoria, Cichorium intybus.

INTRODUCERE

Este cunoscut, c& saponozidele sunt compusi Saponinelor deriva de la .saponindg” de la cuvan-
macromoleculari naturali vegetali, cu caracter de tului latin ,sapo” care inseamna ,sapun’, deoarece
heterozide, care constau din carbon, hidrogen si Moleculele de saponina formeaza la agitare cu apa
oxigen si poseda un sir de proprietati specifice, prin  SPUMa asemanatoare sapunului, persistenta, atat in
care se deosebesc de alte heterozide, inclusiv prin  Mediu acid cat si si bazic [1]. Dupa alti autori, sapo-
proprietatea de a hemoliza eritrocitele si de a for- nozidele sunt substante naturale terpenice de origi-
ma spuma in mediu acid si bazic. insasi denumirea Ne vegetala, care au capacitate mare de spumificare
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datorita proprietatilor tensioactive ce pot prezenta
activitate hemolitica, prin care isi manifesta gradul
de toxicitate pentru animalele cu sange rece, cum
ar fi pestii. In mod traditional, acestea sunt subdivi-
zate in glicozide triterpenice si steroidice [2]. Sunt
substante amorfe, mai rar cristalizate, higroscopice,
solubile in apa siin alcool diluat cu formare de solutii
coloidale, insolubile in solventi organici nepolari si in
alcool concentrat [3]. Totodata, sunt substante ten-
sioactive, scazand tensiunea superficiala la interfata
apa-ulei sau apa-aer, calitati prin care prezinta pro-
prietati spumefiante, emulsionante, detergente. As-
tazi, cea mai frecventa activitate biologica atribuita
saponinelor este capacitatea lor de aliza eritrocitele.
Hemoliza eritrocitelor rezulta din formarea de com-
pusi complecsi dintre saponine si colesterolul mem-
branei celulare, ceea ce duce la formarea porilor si
la permeabilizare celulara, provoacand astfel modi-
ficari ale carbohidratilor cu sarcind negativa de pe
suprafata celulara. Mecanismul hemolitic presupune
gonflarea hematiilor si apoi lizarea lor, punand astfel
in libertate hemoglobina [4]. Saponozidele steroidice
formeaza combinatii cu colesterolul siduc la diminu-
area colesterolului, prin ce sunt utilizate in industria
farmaceutica: Dioscoreae rhizomata cum radicibus
prin dioscina. Datorita toxicitatii inalte, saponozidele
steroidice se folosesc mai putin in terapie, fiind uti-
lizate mai mult la nivel industrial pentru sinteza de
hormoni steroidici (cortizolul, aldosteronul, estroge-
nii), atunci cand saponozidele triterpenice prezinta
importante actiuni terapeutice si sunt utilizate pe
larg prin actiunea expectoranta: Glycyrrhizae ra-
dices (acidul glicirizinic); Primulae veris rhizomata
cum radicibus (primulind); Saponariae officinalis
radices (saporubin3). De asemenea, sunt utilizate in
medicina traditionala saponozidele triterpenice prin
actiunea diuretica: Equiseti arvensis herba (equise-
tina, actiunea fiind potentata de flavonoide), Ortho-
sifonis folia (sapofonina); vasoconstrictoare: Hippo-
castani semina, cortex, flores et folia, prin continut
inalt de escina. Sunt bine cunoscute de specialisti si
populatie produsele vegetale medicinale si cele fito-
terapeutice cu actiune adaptogena, prin reprezen-
tantii familiei Araliacea, cu continut de panaxozide
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si aralozide: Ginseng radices, Aralia mandshuricae
radices [5]. Bogate in saponozide sunt si unele spe-
cii din colectia CSPDPM a USMF ,Nicolae Testemita-
nu”. Conform datelor literaturii din grupa saponozi-
delor in Agrimoniae herba au fost identificati acizii:
euscapic, ursolic si tormentic, iar in Cichorii herba:
a-amirina, a-lactucerolul si taraxerona [6, 7].

SCOPUL LUCRARII

Evaluarea plantelor si produselorvegetale cu con-
tinut de saponozide si activitatile lor farmacologice
in functie de caracteristicile structurale. Identifica-
rea si dozarea saponozidelor pentru unele produse
vegetale din colectia Centrului Stiintifico-Practic
in Domeniul Plantelor Medicinale (CSPDPM) a USMF
.Nicolae Testemitanu”, prin aplicarea metodelor fizi-
co-chimice.

MATERIAL SI METODE

Pentru identificarea si dozarea saponozidelor,
partile aeriene, frunzele si florile de la ambele specii:
Agrimonia eupatoria si Cichorium intybus au fost re-
coltate in perioada de inflorire, din colectia CSPDPM
a USMF ,Nicolae Testemitanu”. Extractele uscate au
fost obtinute prin macerare fractionata si concen-
trate cu ajutorul evaporatorului rotativ Laborata.
Pentru identificarea saponozidelor in extracte de
turita si cicoare s-au utilizat reactii fizice si chimice,
cat si cromatografie in strat subtire (CSS). Dozarea
saponozidelor s-a realizat cu ajutorul spectrofoto-
metrului Metertech UV/VIS SP 8001 la lungimea de
unda A=540, conform metodei cu vanilind acid sul-
furic, cu pregatirea unei solutii standard de saponina
pentru curba de calibrare cu concentratia = 0,5 mg/
ml [8].

REZULTATE

Conform publicatiilor evaluate pe perioada ul-
timilor 10 ani, constatam ca au fost identificate si
alte saponozide noi atat din sirul celor triterpenice,
specifice familiilor: Caprifoliaceae, Caryophyllaceae,
Araliaceae cat si steroidice, intalnite in mare parte
in familiile Asparagaceae si Dioscoreaceae, parte din
ele mentionate in tabelul 1.

Tabelul 1. Saponozide noi identificate si raspandirealor

Produse Saponina/ o .

Aralia taibaiensis, cortex triterpenice Pérez A., 2013
Dizygotheca elegantissima, herba triterpenice  Yokosuka A., 2013
Araliaceae Hydrocotyle bonariensis, radix triterpenice  LuoY., 2015
Panax japonicus, radix triterpenice  Diab Y., 2012
Panax notoginseng, Tetrapa-  radix triterpenice  Zhang., 2013
nax papyriferus herba steroidice Yokosuka A., 2014
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Familia Familia ~IEaInED S.aponlna/ Susrse bibliografice
vegetale tip
Dracaena cambodiana, Dra- cortex steroidice Shen H., 2014
caena fragrans, cortex steroidice
Asparaga Dracaena viridiflora, radix steroidice Rezgui A., 2015
ceae Dracaena marginata, Sansevi- herba steroidice Rezgui A., 2013
eria cylindrica, herba steroidice Raslan M., 2017
Sansevieria trifasciata radix steroidice Tchegnitegni B., 2017
Corrigiola litoralis, radix triterpenice  Fouedjou R., 2022
Caryophylla- Gypsophila pilulifera, Polycar- radix triterpenice  Arslan ., 2012
ceae paea corymbosa, folia triterpenice  Manase M., 2014
Silene viscidula radix triterpenice Xu W., 2012
Cephalaria sumbuliana, herba triterpenice ég:ﬁ' ': 2281232
ey Lonicera macranthoides, flores triterpenice o !
Caprifoliaceae Patrinia scabiosifolia, herba triterpenice 822%353,?;8
Lonicera similis gemmae triterpenice Zhang X., 2018
Dioscorea bulbifera var. sativa, flores steroidice Tapondjou L., 2013
. Dioscorea nipponica, rhizomata  steroidice Zhang L., 2012
DI El L Dioscorea zingiberensis, Di- rhizomata  steroidice Zheng L., 2014
oscorea preussii rhizomata  steroidice Tabopda T., 2014

Astfel, pe langa speciile adaptogene utilizate de
Aralia mandshuricae radices (aralozide) se studia-
za si Aralia taibaiensis [9], pe langa Ginseng radices
(panaxadioli si panaxatrioli) sunt puse in valoare prin
studii stiintifice in ultimii ani si Panax japonicus si P.

Triterpenoid Saponins

Oleanane

/{l

Lupane

Dammarane

modulatory

Anti-glucosidase

Cytoprotective

notoginseng [13]. Dupé activitati farmacologice ale
saponozidelor constatdm un spectru divers, in func-
tie de caracteristicile structurale ale lor (steroidice
sau triterpenice) (figura 1).

Steroid Saponins

Cholestane

Furostane

Cardenolide

Figura 1. Activitati farmacologice ale saponozidelor steroidice si triterpenice [32]
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Din grupul celor triterpenice, oleananele vin cu
actiuni anticancer, antiinfectioase, imunomodula-
toare, citoprotectoare, iar in lantul saponozidelor
steroidice constatam ca spirostanele sunt studiate
prin actiuni antiinfectioase si anticancerigene [32].

REVISTA FARMACEUTICA A MOLDOVEI

Pe langa proprietatile antitumorale, tot mai multe
studii pun in evidenta si actiunea imunomodulatoa-
re, antiasmatica, neuroprotectoare si antimicrobia-
na a saponozidelor [2, 20], conform datelor prezen-
tate in tabelul 2.

Tabelul 2. Compusii chimici izolati din saponozide si actiuni farmacologice

Nr.| _____Saponine | Actiuni farmacologice

Diosgenil saponina
1 (diosegenil 2-amino-2-de-

oxi-B-D-glucopiranosid) (Candida sp.)

2 Dioscina - spirostane and PC-3)

Oleanane, hederagenine, ursa-
ne, lupane, spirostane

4 Quilaice- saponine triterpenice
5 Oleanane

Damaran .
6 amarane aeriene)

Plantele din colectia USMF ,Nicolae Testemita-
nu” (turita si cicoare) au fost analizate prin identi-
ficarea si determinarea saponozidelor. Partile aerie-
ne de turita: Agrimonia eupatoria L. fam. Rosaceae,
sunt bogate in taninuri, flavonoide, substante diter-
penice amare: marubin, dioxid de siliciu, acid nico-
tinic, vitaminele C si K, acid ursolic, saruri minerale,

HOmime

) HoW™
- Amyrin

OH

antimicrobiana (impotriva bacteriilor gram pozitive), in special a
speciilor Aspergillus niger, Staphylococcus aureus si antifungica

antitumorala (inhiba dezvoltarea celulelor canceroase CCRF, HL60,

antivirala (inhiba activitatea virusului gripal HSN1, manifestand si
toxicitate scazuta)

imunomodulatoare (prin cresterea productiei de IgG serice, pentru
dezvoltarea adjuvantilor de vaccini)

neuroprotectoare (anti-Alzheimer -protejeaza celulele de leziunile
provocate de H202)

antiastmatica (reduce nivelul plasmatic al IgE si rezistenta cailor

saponozide. Dintre saponozide, au fost identificate
oa-amirina si acidul euscafic, care conferd speciei
actiune antiinflamatoare, antioxidanta si antimicro-
biana, alaturi de proprietati astringente, diuretice,
cicatrizante si de stimulare a secretiei gastrice, pen-
tru care turita este utilizata pe scara larga (figura 2)
[5. 33].

Taraxerone

a-Lactucerol

Figura 2. Formule chimice a saponinelor identificate in turita si cicoare
1 - a=amirina; 2 - acidul euscafic; 3 - taraxerona, 4 - a-lactucerol

Partile aeriene de cicoare: Cichorium intybus L.,
fam. Asteraceae, sunt utilizate prin continut de poli-
fenoli, flavonoide, inuling, acizi: cicoric, cafeic, cloro-
genic, aminoacizi si minerale: Ca, Mg, Na, Zn, Se, Fe,
P. N. Din saponozide au fost identificate: a-amirina,
a-lactucerolul si taraxerona, principii care prezinta
proprietati anticancerigene si antifungice, alaturi
de actiunea antioxidanta, diuretica, antibacteriana,
detoxifianta si hipocolesterolemica, prin compusi
fenolici [5, 34].

In produse vegetale si extracte obtinute de la
speciile: Agrimonia eupatoria si Cichorium intybus
saponozide triterpenice s-au identificat prin reactii
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fizice (reactia de formare a spumei) chimice (reactia
Lafon, cu acetat de plumb, cu nitrat de sodiu). Re-
actia Liebermann- Bourchard negativa indica faptul
ca in produsele de analizat nu sunt prezente sapo-
nozide steroidice. Pentru identificarea saponozide-
lor prin CSS au fost utilizate 2 sisteme: n-butanol:
acid acetic: apa (60:10:30) si cloroform: acid acetic
glacial: metanol: apa (60:32.12:8), cromatograme-
le au fost evaluate la 2 lungimi de unda: 254 si 366
nm, apoi revelate prin pulverizare cu reactivul Li-
bermann-Bourchard si incalzire la 110 °C timp de 5
minute, astfel saponina se evidentiaza sub forma de
spot brun [3]. O separare mai buna a saponozidelor
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a fost obtinuta in sistemul Il cloroform: acid acetic
glacial: metanol: apa (60:32,12:8) cu Rf=0,90.
Determinarea cantitativa a saponozidelor din ex-
tractele uscate obtinute din frunze, parti aeriene si
flori de turita si cicoare s-a realizat prin spectrofoto-
metrie, metoda cunoscuta si ca testul vanilina-acid
sulfuric, al carui principiu de baza este reactia sapo-

nozidelor triterpenice oxidate de acidul sulfuric cu
vanilina, care se exprima printr-o culoare distincta
rosu-violet direct proportionald cu continutul de
saponine [8]. Pentru dozare s-a construit curba de
calibrare a solutiei standard de saponina cu concen-
tratia de 0,5 mg/ml (figura 3).

05 | ¥ = 0,0008x + 0,0081
R2 = 0,9976

C,mgl
100 200 300 400 500
Curba de calibrare pentru solutia de
saponina standard

Figura 3. Curba de calibrare pentru solutia de saponina standard.

Rezultatele analizei cantitative a continutului
de saponozide pentru 3 produse vegetale ale spe-
ciei Agrimonia eupatoria, au relevat faptul ca cel
mai mare continut de saponozide este prezent in
extractele din frunze (372,6 mg/I). urmate in ordi-
ne descrescatoare de continutul din extractele din
parti aeriene si flori (3511 mg/| si 324,4 mg/l), date
elucidate in figura 4.

372,6

380

351,1

360
324,4

A. eupatoriae herba A. eupatoriae flores

340

320

300
A. eupatoriae folia

Figura 4. Continutul de saponozide in extracte
din frunze, parti aeriene si flori
de Agrimonia eupatoria, (mg/L)

Atunci cand pentru Cichorium intybus, continu-
tul de saponozide din diferite organe este mai mic
in comparatie cu cel din turitd, ce constituie 275,8
mg/Lin frunze, urmat de continutul din parti aeriene
si flori (216,2 si 169.9 mg/L respectiv) (figura 5).

372,6

380

351,1

360
324,4

A. eupatoriae herba A. eupatoriae flores

340

320

300
A. eupatoriae folia

Figura 5. Continutul de saponozide in extracte
din frunze, parti aeriene si flori de Ci-
chorium intybus (mg/L)

Dintre cele 2 specii analizate Agrimonia eupato-
ria se prezinta cu un continut mai inalt, urmata de
cicoare. In urma acestui studiu experimental, con-
statam, ca atat pentru turita cat si pentru cicoare,
frunzele sunt mai bogate in saponozide, urmate de
parti aeriene, florile fiind mai sarace in saponozide,
ce denota ca continutul de saponozide variaza in
dependenta de natura produsului vegetal recoltat.

CONCLUZII

1. Saponozidele sunt produsi ai metabolismului se-
cundar care se remarca prin multiple activitati
farmacologice: antimicrobiene, antivirale, anti-
oxidante, imunomodulatoare, datorate grupelor
functionale si ale lanturilor ramificate de glucoza
atasate de aglicon.

2.Analiza fitochimica realizata prin reactii de cu-
loare si cromatografiere in stat subtire a de-
monstrat prezenta saponozidelor in speciile de
turita si cicoare recoltate din colectia CSPDPM,
iar dozarea spectrofotometrica a acestora in ex-
tracte conform testului vanilina - acid sulfuric a
evidentiat concentratia saponozidelor de 372,6
mg/L pentru Agrimoniae folia si 275,8 mg/L
pentru Cichorii folia, cu un continut mai mic in
parti aeriene si flori pentru ambele specii.

3.Produsele vegetale studiate de la speciile A. eu-
patoria si C. intybus pot servi ca surse de mate-
rie prima locala pentru elaborarea de noi produse
fitoterapeutice autohtone.

REFERINTE

1. Nistreanu A. si al. Analiza farmacognostica a produselor
vegetale, Chisinau, 2016, p. 153-173.

2.Yincken P. et al. Saponins, classification and occurren-
ce in the plant kingdom. In: Phytochemistry, 2007, p.
275-297.

17

2023



(vol. 51)

Nr. 1

3. Oniga I. si al. Identificarea flavonoidelor prin CSS. In:
Metode de analizd farmacognosticd a produselor ve-
getale medicinale. Cluj-Napoca, 2023, p. 95-97.

4. Ashour A., Aziz E. Review on Saponins from Medici-
nal Plants: Chemistry, Isolation, and Determination.
In: Journal of Nanomedicine Research, 2019, (8), p.
282-288.

5. Cojocaru-Toma M. Saponozide. In: Produse vegeta-
le si fitopreparate din Republica Moldova, Chisindu
2017, p. 144-163.

6. Moraru, A., Cojocaru-Toma, M. Agrimony and cichory
- sources of saponins. In: Revista de Stiinte ale Sa-
ndtdtii din Moldova, 2022, nr. 3 An(29), p. 487. ISSN
2345-1467.

7. Paluch, Z., et al. The Therapeutic Effects of Agrimonia
eupatoria L. Physiol. Res. 69 (Suppl. 4): S555-S571,
2020

8. Cheok, C., Salman, H. Extraction and quantification
of saponins: A review. Food Res. Int. 2014, 59, 16 -40.

9. Perez A. et al. Bioactive Steroidal Saponins from Aga-
ve Offoyana Flowers. In: Phytochemistry, 2013, (95),
p. 298-307.

10. Yokosuka A. et al. Chemical Constituents of the Lea-
ves of Dracaena Thalioides. In: Nat Prod Commun,
2013, p. 315-318.

1. Luo V. et al. Steroidal Saponin from Dragon’s Blood
of Dracaena Cambodiana. In: J Asian Nat Prod Res,
2015, (17), p. 409-414.

12. Diab Y. et al. Desmettianosides A and B, Bisdesmo-
sidic Furostanol Saponins with Molluscicidal Activity
from Yucca Desmettiana. In: Steroids, 2012, (77). p.
686-690

13. Zhang Y. et al. New Steroidal Saponins from the Lea-
ves of Yucca Elephantipes. In: Helvetica Chimica
Acta, 2013, (96), p. 1807-1813

14. Yokosuka A. et al. Steroidal Glycosides from the Un-
derground Parts of Yucca Glauca and Their Cytotoxic
Activities. In: Phytochemistry, 2014, (101), p. 109-115

15. Shen H. et al. Steroidal Saponins from Dragon'’s Blood
of Dracaena Cambodiana. In: Fitoterapia, 2014, (94),
p. 94-101

16. Rezgui A. et al. Spirostane-Type Saponins from Dra-
caena Fragrans “Yellow Coast”. In: Nat. Prod. Com-
mun, 2015, (10), p. 37-38

17. Raslan M. et al. New Cytotoxic Dihydrochalcone and
Steroidal Saponins from the Aerial Parts of Sansevie-
ria Cylindrica Bojer Ex Hook. In: Phytochemistry Let-
ters, 2017, (22), p. 39-43

18. Tchegnitegni B. et al. Dihydrochalcone Derivative and
Further Steroidal Saponins from Sansevieria Trifas-
ciata Prain. In: Zeitschrift fir Naturforschung, 2017,
(72), p. 477-482

19. Fouedjou R. et. al. Two New Triterpenoid Saponins: Te-
lephiifoliosides A and B from the Roots of Corrigiola
Litoralis Subsp. Telephiifolia (Pourr.) Brig. In: Natural
Product Research, 2022, p. 4949-4956.

20. Arslan I. et al. A Cytotoxic Triterpenoid Saponin from
Under-Ground Parts of Gypsophila Pilulifera Boiss.
and Heldr. In: Fitoterapia, 2012, (83), p. 699-703.

21. Manase M. et al. Triterpenoid Saponins from Polycar-
paea Corymbosa Lamk. Var. Eriantha Hochst. In: Phy-
tochemistry, 2014, (100), p. 150-155.

22.Xu W. et al. New Triterpenoid Saponin from the Ro-

18

REVISTA FARMACEUTICA A MOLDOVEI

ots of Silene Viscidula. In: Natural Product Research,
2012, (26), p. 2002-2007.

23. Abaci H. et al. A Hederagenin-Type Triterpene Sapo-
nin, Sumbulianoside a from Cephalaria sumbuliana
and Its Potent Immunomodulatory Activity against
Seasonal Flu Virus H3N2. In: Natural Product Resear-
ch, 2022, (36), p. 2495-2503.

24.Chen, Y. et al. Two New Triterpenoid Saponins from
Lonicera macranthoides. In: Chinese Chemical Let-
ters, 2012, (23), p. 325-328

25.Dong J. Triterpenoids isolated from flower buds of
Lonicera macranthoides. In: Chinese Traditional and
Herbal Drugs, 2018, (24), p. 4484-4490.

26.Gao L. et al. New Triterpenoid Saponins from Patrinia
scabiosifolia. In: J Asian Nat Prod Res, 2012, (14), p.
333-341.

27. Zhang X. et al. Triterpenoid Saponins from the Buds
of Lonicera similis. In: Natural Product Research,
2018, (32), p. 2282-2290.

28.Tapondjou L. et al. Steroidal Saponins from the
Flowers of Dioscorea bulbifera var. sativa. In: Phyto-
chemistry, 2013, (95), p. 341-350

29. Zhang L. et al. Two New Steroidal Saponins from the
Biotransformation Product of the Rhizomes of Di-
oscorea Nipponica. In: J Asian Nat Prod Res, 2012,
(14), p. 640-646

30.Zheng L. et al. Two New Steroidal Saponins from the
Rhizomes of Dioscorea Zingiberensis. In: Chin J Nat
Med, 2014, (12), p. 142-147.

31. Tabopda T. et al. Steroidal Saponins from Dioscorea
Preussii. In: Fitoterapia, 2014, (97), p. 198-203.

32.Juang Y. Biological and Pharmacological Effects of
Saponins. Molecules. 2020. https:/www.ncbi.nlm.
nih.gov/pmc/articles/PMC7663351.

33.Huzio N. et al. Phytochemical and Pharmacological
Research in Agrimonia eupatoria L. Herb Extract with
anti-inflammatory activity. https:/www.ncbi.nim.
nih.gov/pmc/articles/PMC9502318.

34. Arya M. Phytochemical screening and quantitative
analysis of Cichorium intybus L. (Chicory) plants from
region of Uttarakhand.

ID-UL ORCID AL AUTORILOR

Maria Cojocaru-Toma
https://orcid.org/0000-0002-8255-9881
Cristina Ciobanu
https://orcid.org/0000-0001-6550-6932
Anna Benea
https://orcid.org/0000-0001-9670-5045
Angelica Ohindovschi
https://orcid.org/0000-0001-5132-0782
Mihaela Nartea
https://orcid.org/0000-0002-9465-8107




REVISTA FARMACEUTICA A MOLDOVEI 2023

CHIMIE FARMACEUTICA
SI CONTROLUL MEDICAMENTULUI

CZU: 615.31.07:546.32'151:543.553.4

ANALIZA CANTITATIVA A IODURII DE POTASIU INTR-0
FORMA FARMACEUTICA LICHIDA PRIN METODA AM-
PEROMETRICA DE DOZARE AUTOMATA CU DOI ELEC-
TROZI INDICATORI DE PLATINA

QUANTITATIVE ANALYSIS OF POTASSIUM IODIDE IN A
LIQUID PHARMACEUTICAL DOSAGE FORM BY THE AU-
TOMATIC AMPEROMETRIC DOSING METHOD WITH TWO
PLATINUM INDICATOR ELECTRODES
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Abstract. Medicines containing iodine have a variety of uses in medicine, while preparations based on
potassium iodide are especially known in the prophylactic treatment following a nuclear accident, in order
to block the assimilation of radioactive iodine in the thyroid gland. Thus, it was proposed to develop a new
method for determining the mass of potassium iodide as an active substance in a liquid pharmaceutical
form by the amperometric method with two Pt indicator electrodes. In the study, the titrator «TITRION»
was used in the titration curve recording regime, in the titration curve recording mode. Electrodes were
polarized with 25 mV and the solution was automatically dosed with standardized Na,S,0, solution. In the
oxidation process of I'ions with Br, water, the reaction proceded according to the scheme /™ = 105 > 3L,
In order to eliminate the influence of the I ion adsorption processes on the Pt indicator electrodes of the
titrator, the electrodes were placed in the solution with c(NaOH)=1,0 mol/I.

Keywords: automatic amperometric titration, automatic amperometric method with two indicator elec-
trodes, titrator, potassium iodide, iodine, buffer solution.

Rezumat. Medicamentele cu continut de iod au o varietate de utilizare in medicina, totodata preparatele
pe baza de iodura de potasiu fiind in special cunoscute in tratamentul profilactic in urma unui accident nu-
clear, in scopul blocarii asimilarii iodului radioactiv in glanda tiroida. Astfel, s-a propus elaborarea unei noi
metode de determinare a masei iodurii de potasiu ca substanta activa intr-o forma farmaceutica lichida
prin metoda amperometrica cu doi electrozi indicatori de Pt. In studiu s-a folosit titratorului «TITRION, in
regimul de lucru cu inregistrarea curbei de titrare. Electrozii au fost polarizati cu 25 mV si solutia s-a dozat
automat cu solutie standardizata de Na,S,0,.1n procesul de oxidare a ionilor de I'cu apa de Br,, reactiile
au decurs dupa schema I” = 103 = 3I; . Pentru a elimina influenta proceselor de adsorbtie a ionilor de I” pe
electrozii indicatori de Pt a titratorului, electrozii s-au plasat in solutie cu ¢(NaOH)=1,0 mol/I.

Cuvinte cheie: titrare amperometrica automata, metoda amperometrica automata cu doi electrozi indi-
catori, titrator, iodura de potasiu, iod, solutie tampon.

INTRODUCTION

In the case of a nuclear accident, radioactive io-
dine can constitute a significant part of the emit-
ted radiation. Because of its volatile nature, iodine
can be easily inhaled and absorbed by the lungs.
Radioactive iodine accumulates in the thyroid gland
exposed to extreme high radiation, with an incre-
ased risk of local damage caused by radiation. The

absorption of radioactive iodine in the thyroid gland
can be blocked by the immediate oral administration
of a large dose of stable iodine [1]. Thus preparations
containing potassium iodide are especially known in
the prophylactic treatment of the effects of radioac-
tive iodine on the thyroid gland in the event of the
release of radioactive iodine into the air, following a
nuclear accident.
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Likewise, potassium iodide can be used as a pre-
paration that inhibits the processes of iodination
and release of thyroid hormones, preventing en-
demic goiter. When iodine enters the epithelial ce-
lIs of the thyroid follicle under the influence of the
enzyme iodide peroxidase, iodine is oxidized to form
elemental iodine, which is incorporated into the
tyrosine molecule. In this case, part of the tyrosine
radicals in thyroglobulin is iodinated. lodine tyrosine
radicals condense into thyrotrons, the main of whi-
ch is thyroxine (T4) and triiodothyronine (T3).

Currently, in the treatment of various patholo-
gies, both for adults and children, liquid medicinal
forms containing potassium iodide, prescribed by
physicians, which are prepared in the production
department of Vasile Procopisin University Pharma-
ceutical Center, are widely used.

The study carried out in the Vasile Procopisin
University Pharmaceutical Center showed the pro-
portion of liquid medicinal forms with potassium
iodide content to be 3% according to medical pre-
scriptions from all magistral preparations.

Potassium iodide is an expectorant remedy, from
the group of secretostimulants, which has an im-
portant fluidizing effect, not only in case of peroral
administration, but also local. This is mainly indica-
ted in cases of chronic bronchitis, asthmatic bron-
chitis, bronchial asthma. [2]

Potassium iodide, in eye drops, is indicated in the
treatment of retinal degenerative processes, cata-
racts in the initial stage and as an adjuvant remedy
in the treatment of mycotic conjunctivitis and kera-
titis. The state nomenclature of medicines currently
includes 4 commercial names of products contai-
ning potassium iodide as an active substance.

MATERIAL AND METHODS

In study a liquid pharmaceutical form (LPF) prepa-
red in the production department of Vasile Procopi-
sin University Pharmaceutical Center of Nicolae Tes-
temitanu State University of Medicine and Pharmacy
of the Republic of Moldova have been used, which in
the final volume of 100 ml of drug product contained:
Kl - 5,0 g: NaCl - 0,4 g;: NaHCO, - 0,5 g.

Laboratory glassware: volumetric flasks of diffe-
rent capacities, two automatic pipettes from brand
DACpette with the capacity of 100 - 1000 pl and
1000 - 5000 pl. The mass of KIO, sample was weigh-
ted using a glass vial, using the RADWAG AS 110.R1
balance.

To perform automatic amperometric assay with
two Pt indicator electrodes, incorporated in a plastic
tube, the . TITRION" kit, further titrator, of the ,.EKONIS
EKSPERT” company was used. The external appea-
rance with the three basic components and the ge-
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neral characteristic of this titrator were presented in
[3].

The titration curve recording mode is divided into
two areas. In the first zone, which is at the beginning
of the titration and is still far from the equivalence vo-
lume, the titrator adds the titrant in larger and equal
portions over certain time intervals. The second zone
of this mode is near the equivalence point. In this area
the titrator adds the titrant in smaller and equal por-
tions also over certain time intervals. The entire auto-
matic titration process is established, controlled and
can be changed by the operator [4].

In this publication the electrodes were polarized
by 25 mV and the current intensity measurement li-
mit by the titrator was 50 pA when dosing the com-
plex |, ions formed in the solution. In the working
mode of the titrator, a solution with a theoretical con-
centration of Na,S,0, equal to 0,02 mol/l was used.
This solution was automatically added to the solution
which being dosed, at the beginning of the titration
(first zone) in portions equal to 40 pl every 3 s and
near equivalence point (second zone) - 4 ul every 5 s.

Preparation of solutions

All the solutions, which were used in the study,
were prepared from reagents, with the qualificati-
on ,chemical pure”. They were prepared using dou-
ble-distilled water. To remove volatile reducers from
distilled H,O at the second distillation, several KMnO,
crystals were added thereto.

The primary standard solution with c(1/6KI0,) =
0.02 mol/I was prepared as follows. The calculated
sample with a mass of 0,7133 g was weighted and dis-
solved in H,0 in a 11 volumetric flask, brought to the
volume with H,0 and homogenized. The solution with
w(KI)=10 % was prepared from KI. These two solutions
were kept in dark glass containers.

The primary standard solution of KIO, was used
to standardize the secondary solution of Na_S,0, by
the iodometric method of oxidant dosing, which uses
substituent titration. The solution of Na,S,0, with
c(Na,S,0,) = 0.1 mol/l was prepared from fixanal, H,0
boiled and cooled to room temperature with the addi-
tion of Na,CO, with a mass of 0,1g per1! of solution to
stabilize it [5, 6]. Solutions with concentrations of the
order of 0,01 mol/I were prepared based on the solu-
tion with c(Na,S,0,) = 0.1 mol/I by its dilution.

Additionally, several solutions were used in the
study. One of them was the acetate buffer soluti-
on, which was prepared from sodium acetate and
concentrated acetic acid as follows. The mass of
CH,COONa-3H,0 (5.44 g) was calculated and weigh-
ted to obtain a solution with a volume of 200 ml and
c(CH,COONa) = 0,2 mol/I. The mass of this sample was
transferred to a 200 ml volumetric flask and dissolved
in H,0. To the obtained solution 59-60 ml of concen-
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trated CH,COOH acid was added and the obtained so-
lution was diluted with H,0 up to volume, obtaining a
solution with pH=3,0-3,1. In the experiments, Br, wa-
ter saturated solution without adding KBr to its pre-
paration [7] and water-saturated solution of phenol
[8] were also used.

The solution with c¢(NaOH)=1,0 mol/I was used for
the desorption of I” ions from the Pt indicator elec-
trodes of the titrator. This procedure was performed
each time after recording several titration curves
with the titrator, the Pt indicator electrodes being in-
troduced into this solution for 25-30 minutes. At the
end of the working day, the electrodes of the titrator
were inserted and left until the next day in the c(Na-
OH)=1,0 mol/I solution for the desorption of I ions [9].

The pH of some of the solutions to be analyzed
and of those in which the acetate buffer was used,
was measured and controlled using an 1160M iono-
meter, connected to a glass indicator electrode and a
silver-silver chloride reference electrode.

Standardization of Na,S,0, solution

To a certain volume of primary standard solution
of KI0,, with ¢(1/6 KI0,) = 0,02 mol/I was added 5 ml
of acetate buffer solution, a certain volume of H,0
so that the volume was equal to 15 ml. Next, another
5 ml of solution with w(KI)=10 % was added to this so-
lution and the reaction mixture was left in the dark for
4 - 5 minutes. In the solution, an equivalent amount
of |, was formed, which is insoluble in H,0 [8], but in
the presence of an excess of Kl in the solution, com-
plex |, ions were formed [5, 6], which were automati-
cally dosed with Na,S,0, solution by the amperome-
tric method with two Pt indicator electrodes with the
titrator [3].

For the standardization of the solution with c(-
Na,S,0,) = 0.02 mol/l the titrator and the titrati-
on mode with the registration of the titration curve
were used After the end of the automatic dosing, the
operator displayed the titration curve on the screen,
processed it according to the used manual of the ti-
trator [4] and determined the equivalence volume of
the titrant. The concentration of the Na_S,0, solution
was calculated based on the law of equivalents. The
automatic dosing was performed several times, the
average concentration and then the correction factor
of the Na,S,0, solution were calculated.

Preparation of solution for analysis of LPF

The solution for analysis of LPF was prepared as
follows. Using an automatic pipette 0,40 ml of so-
lution of this form was measured and this volume
was transferred quantitatively into a 100 ml ground
stoppered volumetric flask. To this solution was ad-
ded 8-10 ml of H,0, 3,0-3,2 ml of Br, water, the flask
was stoppered and shaken. Over 1-2 minutes, to
the obtained solution, 2,0 ml of solution with c(Na-

OH)=1 mol/l, 1,5-2,0 ml of saturated phenol solution
were added, the solution was diluted to volume with
H,0 and homogenized.

The obtained solution was used to determine the
mass of Kl in LPF as follows. To different volumes
(0,50-2,00 ml) of solution, measured using automa-
tic pipettes, were added 5 ml of acetate buffer solu-
tion, different volumes of H,0 so that the volume of
each solution was equal to 15 ml, 5 ml of solution with
w(K=10 % and the obtained solution was left in the
dark within 4-5 minutes. During this period of time,
an equivalent amount of |, molecular was eliminated
from the solution (more precisely, complex |,” ions
were formed [5, 6]).

After this, in each solution obtained as described
above, the polarized electrodes of the titrator were
inserted and the solution was automatically dosed
with a standardized solution of Na,S,0, by the am-
perometric method with two Pt indicator electrodes.

RESULTS AND DISCUSSION

For the quantitative determination of different
amounts of I" ions, the oxidation reaction of these
ions with Br, water, taken in excess, was most frequ-
ently used [10, 11]. Upon oxidation in solution the re-
action takes place:

I” +3Br, +3H,0 = 105 +6H* + 6 Br~ (1)

The oxidation reaction was carried out in a small vo-
lume of LPF solution (0,4 ml) and the excess of oxi-
dant in this solution was removed in the basic me-
dium by adding the saturated phenol solution. After
that, the obtained solution was diluted with H,0 up
to 100 ml and used in the study, measuring different
volumes for the quantitative determination of ions
in the acidic medium by the iodometric method of
oxidant dosage [5. 6, 12].

105 + 1~ + 6H* = 31, + 3H,0 (2)

and the eliminated /, was automatically dosed by
the titrator with a standardized solution of Na_S,0,
by the amperometric method with two Pt indicator
electrodes.

In this method the analytical signal appears as
follows. After the completion of reaction (2), both
forms of the reversible redox half-reaction /I~ were
present in the solution [13]. When introducing the
two polarized Pt electrodes into this solution, the ti-
trator recorded the current intensity (uA), because
at the same time and in equivalent amounts the /,
formed was reduced at the cathode, and the /- ions
were oxidized at the anode [13].

When automatically dosing this solution by the
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titrator with a standardized solution of Na_S,0, the
concentration of the oxidized form of the reversible
I/l system always decreases after the addition of
each titrant portion. Along with this, the intensity of
the current in the dosing circuit also decreases and
the titration curve, recorded by the titrator, repre-
sents a downward straight curve with a bend to the

right at the end of the titration (Figure 1a). After each

c)
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titration, the operator displays the titration curve on
the liquid analyzer screen and determines the titrant
equivalence volume (Figure 1).

In addition, reactions (1) and (2) proceed according
to the scheme I™ = 103 — 3I; and the amount of
substance of I, taken for oxidation and quantitatively
transformed into molecular /,, increases by 6 times.

MEH

@.1

Figure 1. General aspect of a titration curve of a solution of LPF (a), determination of the titrant
volume near the equivalence point (b and c) and at the equivalence point (d).

In the study, it was observed that the continuous
use of the electrodes during the automatic recor-
ding of the titration curves with the titrator, influ-
ences the value of the current intensity (uA) at the
beginning of the dosing for one and the same vo-
lume of LPF solution for analysis, taken for dosing

(Figure 1a and Figure 2b). In addition the automatic
titration curves recorded by the titrator, from des-
cending linear curves become descending convex
curves with a bend to the right at the end of the ti-
tration (Figure 2).

0 002 004 006 008 01 012 014 016 018 02 022 024 026 028 03 032 0.34 036

b)

Figure 2. General appearance of two curves of automatic dosing of the LPF solution for the
analysis with different volumes, recorded by the computer: a) 0,5 ml with the desorp-
tion of I'ions; b) 1,0 ml without desorption of I- ions.
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The authors of the monograph [9] experimentally
demonstrated that the platinum indicator electro-
de inserted and held for different periods of time (in
minutes) in a solution with c¢(KI)=0,1 mol/I absorbs /-
ions and negatively influences on the appearance of
the voltammograms of reduction of Fe (1) with this
electrode.

Several methods are used for the desorption of /-
ions from Pt electrodes [?]. In this study, it was used
to wash the electrodes several times with NaOH
solution with c(NaOH)=1 mol/l before recording the
curve or to put them in this solution for 25-30 mi-
nutes after recording 2-3 automatic titration curves
with the titrator.

The mass of the active substance of potassium
iodide (m(K1), g). in LPF was calculated according to
the formula:

Vo Vi
m(KI) = K - T(Naz$,0/KI) -V (Naz$,05) - 550, (3)

where,
K - correction coefficient of the titrant compa-

Table 1 Data for calculation of the Kl mass in LPF
after performing the reactions according to
the scheme /™ — [0; — 3[;and the automa-
tic dosing of |, with Na,S,0, solution by the
amperometric method with two Pt indicator

electrodes.
DI
(Na,s,0,), ml

1 0,50 0,165 4,98
2 0.70 0,233 5,03
5 0.80 0,265 5,00
4 0.90 0.297 4,98
5 1,00 0,335 5,06
6 1,20 0,394 4,96
7 1.50 0.499 5,02
8 1,70 0,567 5,04
9 2,00 0,666 5,03

(K=1,092;

T(Na2S203/KI)=0,0032 g/ml;
V0=100 ml; Vt=100 ml; Vf=0,4 ml)

The results of determining the mass of potassium
iodide in LPF according to realation (3) were pro-
cessed statistically [14] and are presented in Table
2. The mass of Kl in LPF was 5,01+0,03 g, having a
confidence interval of 95%.

red to the theoretical concentration of 0,02 mol/I of
Na,S,0, solution;

T(Na,S,0,/Kl) - the theoretical titer of the Na,S,0,
solution with c(Na_S,0,) = 0,02 mol/I relative to the
molar mass of the equivalent of KI, g/ml;

V(Na,S,0,)- equivalence volume of the titrant,
ml;

V, - the capacity of the volumetric flask with the
solution to be analyzed of LPF after the oxidation of
I~ ions to the ions and the removal of the excess of
oxidant taken for analysis, ml;

V, - the volume of the LPF solution to be analyzed
after oxidation and removal of excess of oxicant ta-
ken for analysis, ml;

V.- the total volume of LPF solution, ml;

V.- - the fraction of LPF solution taken for oxida-
tion and analysis, ml.

The experimental data obtained and the results of
calculating the mass of potassium iodide (m(K1), g).
in LPF according to equation (3) are presented in Ta-
ble 1.

Table 2 Primary statistical processing of expe-
rimental data, obtained when determi-
ning the mass of potassium iodide in
LPF by the method of automatic iodo-
metric dosing of oxidants

Value,
Measure unit of
measurement
1 Average == 5,01
2 Range R = Xmax = Xmin 0,10
3 Relative percent range ™ =x 1% 1996
4 Median deviation 4=t 0,028
Relative mean i
5 deviation i 0.56
6 Standard deviation 0,033
Relative standard ; o _ ., o - %.100
T deviation " z 0.66
CONCLUSIONS

A new method was developed to determine the
mass of potassium iodide as an active substance in
a liquid pharmaceutical form by performing the re-
actions according to the scheme nd the automatic
dosing of I, with standardized Na,S,0, solution by
amperometric method with two Pt indicator elec-
trodes.
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