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Cuvinte cheie: Scilla bifolia L., Scilla maritima ( Urginea maritima ) L., cercetari anatomice,
histochimie, glicozide cardiotonice, Proscilaridina A, saponine, flavonoide, polifenoli, apigenina,
luteolina, acid cafeic, CSS, fitosteroli, HPLC/MS, spectrofotometrie, , imunitate, antioxidant.

Abrevieri:

CSS Cromatografie Tn strat subtire
HPLC/MS Cromatografie de lichide de Tnalta performanta cuplata cu spectrometrie de
masa
BHT Butil-hidroxi-toluen
INTRODUCERE

Scilla bifolia L. ( Liliaceae ), vioreaua, este cunoscuta ca planta spontana sau cultivata in
Romania. Se mai numeste si ceapa ciorii, cracarele, cucuruzei, furculita, gaurele, gheocei
albastri, merigor, mioritd, viorica, zambila de camp.

Dintre speciile de Scilla, cea mai cunoscuta si mai utilizata este Scilla maritima L. Baker,
continand numeroase principii active: glicozide cardiotonice, polifenoli, steroli, saponozide,
mucilagii, etc.

Scilla bifolia L., foarte des intalnita la noi in tara, este o specie care nu a fost studiata
pana in prezent si, cu exceptia medicinii traditionale, nu se cunosc date de compozitie chimica si
utilizari, dar pe baza principiilor chemotaxonomiei si a inrudirii sale cu celelalte specii de Scilla,
ne oferd 1n cercetare perspectiva descoperirii unor principii active cu actiuni similare,
cardiotonice si diuretice.

Avand la baza principii active numite glicozide sau heterozide cardiotonice, plantele din
aceasta grupa ce cresc la noi, contin substante puternic active care trebuie folosite numai cu aviz
medical, sub forma de produse farmaceutice precis dozate. Astfel, in insuficienta cardiaca se
utilizeaza: Degetelul rosu si Degetelul 1inos, Lacramioara, Ruscuta de primavara si Spinzul.

In tulburdrile ritmului cardiac, din flora tarii noastre se utilizeazd Drobul, care contine
alcaloizi cu nucleu chinolizidinic intre care sparteina. Acest alcaloid este util in special n
tahicardia de origine bazedoviand, afectiune in care preparatele digitalice au efecte slabe.

Unul din obiectivele acestei cercetéri a fost stabilirea compozitiei chimice, iar celalalt a fost
de a stabili valoarea farmacologicd a plantei, dupa continutul in Proscilaridina A si polifenoli (
acid cafeic ), respectiv daca Scilla bifolia L. reprezinta o alternativa roméaneasca la specia Scilla
maritima L.

STADIUL ACTUAL AL CUNOASTERII

Genul cuprinde circa 125 de specii (1.1 ) raspandite in zona temperata din Eurasia si Africa
de Nord. (1)

Scilla bifolia L. ( Liliaceae ), este o planta erbacee, care creste in 85 de specii raspandita in
Europa, nordul Africii si Asia Mica ( 1.2 ). Relativ frecventa in flora spontana a Romaniei,
vioreaua se Intalneste preponderent in padurile de foioase de la noi, sau creste prin poienile si
tufarisurie zonelor de ses si de deal. Se mai numeste §i ceapa ciorii, cracarele, cucuruzei,
furculita, gaurele, gheocei albastri, merisor, miorita, viorica, zambila de camp. ( 2, 4 )

In unele tari, vioreaua se cultivi in scopul furnizirii de materie prima pentru industria
farmaceutica. Planta are proprietati melifere, iar in parcuri si gradini se cultivd ca planta
decorativa. (1)

Florile proaspete, fara coditd, se utilizeaza pentru vopsirea in albastru a fibrelor naturale. Tn
traditia populard ceaiul din radacini se administra contra tusei, iar ca pectoral se recomanda si
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ceaiul din flori. Raddacina se administra copiilor s-o roada pentru a le creste dintii. Frunzele, ca si
cele ale altor specii inrudite, se foloseau pentru rani si bube ( 1.3 ).

Dintre speciile genului ( 1.4 ) Scilla, cea mai cunoscuta si mai utilizata este Scilla maritima
L.Baker, originara din sudul Spaniei, Insulele Canare si Africa de Sud, si cultivata in bazinul
mediteraneean ( 2.1 ). Partea utilizata din planta este bulbul, care contine numeroase principii
active: glicozide cardiotonice ( 0,15 — 2,4 % bufadienolide), flavonoide, stigmasterol,
antocianozide si mucilagii ( 2.2).

Scillae bulbus actioneaza asupra miocardului; actiunea sa este intermediara intre cele ale
digitalinei si ouabainei. Preparatele din Scilla maritima sunt indicate in formele usoare de
insuficientd musculara cardiaca, mai ales la batrani, dar si in cazul unor insuficiente ce se
manifestd dupd o boald infectioasd acuti, gripa sau pneumonie. In afara actiunii cardiotonice,
Scilla maritima mai prezinta si un efect cardiosedativ. Este sinergica cu digitala si se poate
administra in pauzele interdigitalice ( 3.1).

Ceapa de mare este diuretica prin actiune cardio-vasculara, ca si digitalicele, dar si prin
actiune renala diuretica; ea creste debitul sangvin la nivelul rinichiului ( 3.2 ).

Alte actiuni : asupra fibrelor netede, bronhiilor, actiune vomitiva, insulin-like, iritantd la
nivelul pielii ( 3.3 ). La doze toxice actiunea iritantd asupra pielii s-ar datora cristalelor de oxalat
de calciu ce duc la eroziuni ( 3.4).

La Scilla maritima, doza toxica nu este cunoscuta cu exactitate, totusi 3-5 g de pulbere de
Scilla maritima bulbus poate fi mortal; in ceea ce priveste scillarena, doza toxica este mult mai
mica si de ordinul celei digitalice (50-100 mg) ( 4.1 ). Intoxicarea cronica, teoretic este rara
datoritd unei semi-vieti scurte,a hidrolizei rapide si a slabei fixari miocardice ( 4.2 ).
Diagnosticarea intoxicatiei acute poate fi apreciatd in orele urmatoare admisiei datoritd mai
multor factori: sex, varstd, doza absorbita, existenta unui BAV, hipo- sau hiper-kaliemie,
antecedente cardiace. Cel mai adesea moartea survine prin fibrilatie ventriculard sau prin
asistolie prelungita sau prin insuficienta circulatorie cardiogenica ( 22-23 ) ( 4.3 ). Tulburarile
conductiei si ale excitabilitatii miocardice care confera intreaga gravitate a intoxicatiei sunt:

- tulburari de excitabilitate: periculoase cand se situeaza la etajul ventricular; se remarca
extrasistole ventriculare pereche, polimorfe sau bidirectionale si uneori aritmii ventriculare.
- tulburari de conductie: bloc de ramurd, bloc auriculo-ventricular ( 22-23) (4.4 ).

Tratamentul este complex in functie de gravitatea intoxicatiei ( 4.5 ) si pentru intelegerea
acestora s-au facut cateva ilustrari prin cazuri clinice ( 4.6 ). Tn regiunile unde planta creste in
stare endemica se informeaza populatia despre pericolul folosirii $i manipularii sale ( 4.7 ).

Scilla bifolia L. este o specie care nu a fost studiata pana in prezent si, cu exceptia medicinii
tradifionale, nu se cunosc date de compozitie chimica si utilizari, dar pe baza principiilor
chemotaxonomiei si a inrudirii sale cu celelalte specii de Scilla, ne ofera in cercetare perspectiva
descoperirii unor principii active cu actiuni similare, cardiotonice si diuretice.

CONTRIBUTII PERSONALE

Partea principala a lucrarii prezinta contributtiile proprii la studiul farmaco-botanic al speciei
Scilla bifolia L.

Tn capitolul 5. se prezinta studiul anatomic al speciei, punand in evidenta, pentru prima data,
urmatoarele aspecte: tulpina prezinta structura primara si contur circular-costat, limbul foliar este
de tip amfistomatic, prezentdnd structura omogend, iar foliola bulbului prezinta structura
primara.

Capitolul 6. cuprinde cercetarea compozitiei chimice a organelor vegetale de la Scilla bifolia
L. Prin screening initial de compusi activi, reactiile au evidentiat posibila prezenta in herba si
bulbi, a polifenolilor, saponinelor sau glicozidelor cardiotonice, flavonoidelor si posibile cantitati
mici de aminoacizi liberi.



Determinarea polifenolilor prin CSS in subcapitolul 6.1 a pus in evidenti, pe baza valorilor
Ry si a aspectului benzilor in UV 254 nm si fluorescenta a etaloanelor si compusilor separati din
extractele studiate, prezenta in bulbi de acid clorogenic si in urme acidul cafeic, iar in herba
prezenta luteolin-7-glucozidei si in urme, mai mult in extractele etanolice, luteolina. Din
cromatograme se observa, pe baza numarului si a intensitatii benzilor, prezenta n cantitate mai
mare a polifenolilor in herba fata de bulbi.

Flavonoidele sunt prezente doar in herba, in extractele din bulbi nu apar separate benzi
portocalii specifice flavonoidelor.

Se mai observa si o concentratie sensibil mai mare de polifenoli in planta recoltatd in 2009
fata de cea recoltata in 2008, ceea ce ne demonstreaza ca in produsul vegetal uscat se pot petrece
procese de degradare a polifenolilor.

Se observa ca etanolul 70 % vol. extrage mai bine polifenolii decat metanolul.

In urma determindrii spectofotometrice a flavonoidelor totale in subcapitolul 6.3.,
rezultatele arata o concentratie semnificativa de flavonoide totale exprimate in rutozidd in herba
plantei studiate ( 2008 - 6,45 % ; 2009 - 7,97 % ), in bulbi concentratia fiind de cca 8 ori mai
micad. Se observa si o sensibila diferentd de concentratie intre plantele recoltate n 2008 care
contin o concentratie mai micd fatd de cele din 2009. Acest fapt sustine si rezultatele de la
analiza cromatografica pe strat subtire. De asemenea, etanolul extrage o cantitate mai mare de
flavonoide.

Subcapitolul 6.4. este dedicat dozirii polifenolilor totali prin metodd spectofotometrica,
acestia formand, in prezenta de acid fosfowolframic, un complex de culoare albastra. Rezultatele
aratd o concentratie semnificativa de polifenoli totali exprimati in acid cafeic atat in herba cat si
in bulbii plantei studiate, Tn bulbi concentratia fiind mai mica. Pentru a identifica polifenolii

individuali si a-i doza individual cu precizie, in subcapitolul 6.5. s-au realizat analize HPLC
care, in prima faza, au folosit un sistem avand doar detector UV-Vis cu arie de diode ( 6.5.1. ),
trecand apoi pe cuplajul HPLC-MS (spectrometrie de masa) ( 6.5.2. ), prin care se pot obtine
mult mai multe informatii referitoare la compusii separati (identificare pe baza spectrelor MS) (
38, 41, 48-50 ). Analizele HLPC-MS s-au realizat pe extractele etanolice la care am obtinut
concentratii de flavonoide si polifenoli mai mari. Aceste analize s-au realizat atat pe extractele ca
atare cat si pe extractele hidrolizate cu acid clorhidric la cald., deoarece, in general, unii agliconi
flavonici sau unii acizi polifenol-carboxilici nu se afla in stare liberd, ci legata (glicozide, esteri,
etc.). Au fost utilizate 18 standarde de compusi polifenolici. Acestea au fost: acid caftaric, acid
gentisic, acid cafeic, acid clorogenic, acid paracumaric, acid ferulic, acid sinapic, hiperozida,
isoquercitrina, rutozidda, miricetol, fisetina, quercitrina, quercetol, patuletindg, luteoling,
kaempferol si apigenina. Pentru determinare cantitativa, a fost realizata curba de calibrare pentru
fiecare compus in intervalul de concentratii 0.5-5 pg/ml. Deoarece in conditiile cromatografice
utilizate existd douda perechi de substante incomplet separate (acid caftaric — acid gentisic,
respectiv acid cafeic — acid clorogenic), pentru acesti compusi s-a realizat doar determinare
calitativa bazata pe informatiile MS ( 38, 41, 48-50).

Dozarea acidului clorogenic si acidului cafeic ( 6.5.3. ) s-a facut prin metoda modificata,
prin cuplajul HPLC-MS. Pentru cresterea selectivitatii metodei de analiza LC/MS, s-a realizat
fragmentarea ionului caracteristic acidului cafeic (m/z 179) si s-a inregistrat spectrul MS,
fragmentarea ionului caracteristic acidului clorogenic (m/z 353) si inregistrarea spectrului MS si,
de asemenea, fragmentarea ionului caracteristic luteolin-7-glucozidei (m/z 447) si inregistrarea
spectrului MS ( 6.5.4. ). Concluziile partiale HPLC-MS ( 6.5.5. ) au evidentiat in Scilla bifolia o
serie de polifenoli — acizi: cafeic, clorogenic, p-cumaric, ferulic in herba, dupa hidroliza putand
sa apard si acidul sinapic. Concentratiile acestora sunt de obicei sub 1 @/ml. Tn herba mai apare
hiperozida, cvercitrina, luteolina, kampferolul si apigenina precum si luteolin-7-glucozida, dupa
hidrolizd observandu-se cresterea concentratiei de luteolind si apigenind precum si aparitia
cvercetolului datorita hidrolizei flavonozidelor si evidentierea agliconilor acestora. Concentratie
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mare de ordinul zecilor de micrograme per mililitru prezinta luteolina si apigenina. n bulbi s-au
evidentiat mai ales acizii cafeic, p-cumaric si ferulic precum si cantitati mici de luteolind i
apigenind.

Determinarea scillarozidelor, posibile glicozide cardiotonice, s-a realizat prin CSS si HPLC-
MS si este prezentatd in capitolul 7. al tezei. Determinarea prin CSS ( 7.1. ) a folosit ca etalon
Proscilaridina A, iar rezultatele arata ca nu se pot pune in evidenta, cu siguranta, scillarozidele,
desi, in urme, poate exista mai mult in herba decat in bulbi. Pentru un rezultat mai concludent s-a
realizat analiza HPLC-MS ( 7.2. ). Nu s-a evidentiat prezenta proscilaridinei A in nicio proba
analizata, nici inainte, nici dupa hidroliza, rezultatul nu exclude insa eventuala prezenta a altor
cardiotonice.

Tot prin analizd HPLC-MS au fost cercetati si sterolii prezenti in extractele vegetale de
Scilla bifolia ( 8. ), pentru determinarea cantitativd fiind utilizate patru standarde: beta-
sitosterol, stigmasterol, campesterol §i ergosterol. S-a observat prezenta celor patru steroli atat in
herba, cat si in bulbi, in concentratie mai mare fiind stigmasterolul.

Tn capitolul 9. se prezinti cercetarea compusilor minerali in extractele de Scilla bifolia si se
observa concentratii semnificative de zinc, respectiv fier in herba si mai scazute in bulbi.
Concentratiile de cupru sunt foarte mici, dar acesta este si un element semitoxic.

Capitolul 10. prezinti, in premierd, un studiu farmacodinamic preliminar asupra produsului
Scillae bifoliae herba, folosind un lot de sobolani masculi din rasa Wistar. Inregistrarile ECG si
modificarile parametrilor electrocardiografici demonstreaza ca materialul vegetal utilizat
determind in general bradicardie (efect cronotrop negativ), marirea intervalelor PQ, QT si TP
(efect dromotrop negativ). Prezenta tulburarilor de ritm de tip extrasistole ventriculare
demonstreaza un efect cardiotoxic prin cresterea excitabilitatii miocardului in focare ectopice
(efect batmotrop pozitiv). Aceste date preliminare demonstreaza un efect similar actiunii
digitalicelor asupra activitatii cardiace.

Cercetarea actiunii antimicrobiene, in capitolul 11., a produsului Scilla bifolia — herba si
bulbus, a evidentiat ca nu prezinta actiune antibacteriana asupra formelor vegetative de:
Staphylococcus aureus, E.coli, Pseudomonas aeruginosa si nici actiune antilevuriforma asupra
Candidei albicans.

S-a determinat, in capitolul 12., potentialul antioxidant al extractelor metanolice si
etanolice de Scillae bifoliae herba si bulbus, recoltate in 2008 si 2009, determinandu-se
procentul de inhibitie a radicalilor liberi, | %. Din rezultate SE observa 0 activitate antioxidantd
semnificativa In extractele etanolice, care au o concentratic mai mare de polifenoli conform
datelor din analizele spectrale si cromatografice prezentate anterior. Scillae bifoliae herba are o
activitate antioxidanta aproXimativ egala cu a bulbilor, neexistdnd diferente semnificative. Fata
de etalonul BHT activitatea antioxidanta este de cca 1000 de ori mai slaba, fiind diferenta de
ordin de marime de la microgram la miligram in ceea ce priveste extractele.

CONCLUZII FINALE

Scilla bifolia L. este o specie care nu a fost studiatd farmacognostic pana in prezent si nu se
cunosc date de compozitie chimica si utilizari, dar pe baza principiilor chemotaxonomiei si a
inrudirii sale cu celelalte specii de Scilla, ofera in cercetare perspectiva descoperirii unor
principii active cu actiuni similare cardiotonice si diuretice. Cea mai studiatd dintre specii este
Scilla maritima( Urginea maritima ) L. Baker, fam. Liliaceae, denumita popular ceapa de mare.
Principalele actiuni la Scilla maritima L. Baker sunt cea cardiotonica si cea diuretica

Nu se cunosc date certe despre efectele cardiace ale pulberii de Scillae bifoliae herba. Datele
preliminare in experiment preclinic demonstreaza un efect similar actiunii digitalicelor asupra
activitatii cardiace.



Cercetdrile efectuate arata ca Scilla bifolia este bogata in polifenoli si, ca urmare, atat herba cat si
bulbus prezinta o activitate antioxidanta semnificativa.

Nu s-au putut evidentia cantitati cuantificabile de glicozide cardiotonice, in special scillarozide,
nici in Scillae bifoliae herba si nici in bulbus, rezultatul nu exclude insa eventuala prezenta a
altor cardiotonice.

S-au putut pune in evidenta in schimb o serie de fitosteroli, dintre care stigmasterolul este in
cantitate mai mare.

Scillae bifoliae herba, dar si bulbus, contin cantitati semnificative de zinc si fier, minerale cu
valoare terapeuticd mare.

Determinarile au aratat ca extractele in etanol 70 % vol. contin o cantitate mai mare de compusi
activi, ca urmare tinctura poate fi propusa ca o posibila forma farmaceutica din aceasta planta.
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INTRODUCTION

Scilla bifolia L. (Liliaceae), viola, is known as a spontaneous or cultivated plant in Romania.
It is also known as chives, two-leaf-squill, alpine squill, rosea, Cheirantus cheiri.

Among the Scilla species, the most known and used is Scilla maritima L. Baker, with
numerous active principles: cardiac glycosides, polyphenols, sterols, saponosides, mucilages etc.

Scilla bifolia L., widely known in our country, is a species which has not been studied until
now and, with the exception of traditional medicine, there are no data about its chemical
composition and usage; however, based on chemotaxonomy’s principles and its affinity with
some other species of Scilla, it offers us by means of research the perspective of discovering
some active principles with similar cardiac and diuretic actions.

Based on active principles called glycosides or cardiac heterosides, the plants that belong to
this group and are growing in our country contain strong active substances which have to be used
only with doctor’s approval, under the form of pharmaceutical products strictly dosed. The
refore, it is recommended to take in case of a heart block: Common Foxglove (Digitalis
purpurea) or Digitalis lanata, lily-of-the-valley (Convallaria majalis), Adonis vernalis and
Heleborus species.

In heart rhythm disorders, among our country’s flora, it is used Sarothamus scoparius
which contains alkaloids with quinolizidine nucleus such as sparteine. This kind of alkaloid is
especially useful for the tachycardia originating from the Basedowian syndrome, disease for
which the digitalis preparations have weak effects.

One of this research’s objectives was the establishment of the chemical composition, and
the other one was to determine the plant’s pharmacological value, based on its content of
proscilaridin A and polyphenols (caffeic acid), respectively whether Scilla bifolia L. represents a
Romanian alternative to the species of Scilla maritima L.

THE CURRENT STAGE OF KNOWLEDGE

The genus comprises approximately 125 species (1.1) dispersed within the temperate area
of Eurasia and Northern Africa. (1)

Scilla bifolia L. (Liliaceae) is an herbaceous plant which grows in 85 species dispersed in
Europe, North Africa and Asia Minor (1.2). Relatively frequent in Romania’s spontaneous flora,
the violet is mostly found in our deciduous forests or grows on the glades and shrubs of our
lowland and hill areas. It is also known as chives, two-leaf-squill, alpine squill, rosea, Cheirantus
cheiri. (2,4)
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In some countries, viola is cultivated as provider of raw materials for the pharmaceutical
industry. The plant has melliferous properties and is cultivated in parks and gardens as
decorative plant. (1)

Fresh flowers, without shanks, are used for blue painting of natural fibers. In folk traditions,
the tea made out of roots was administered against cough, and the tea made out of flowers is also
recommended as expectorant. The root was given to the children to have it chewed for their teeth
to grow. Its leaves, like the ones of other cognate species, were used for wounds and blains (1.3).

Among the species of Scilla genus (1.4), the most known and used one is Scilla maritima L.
Baker, native of South Spain, Canary Islands and South Africa, and cultivated in the
Mediterranean basin (2.1). The part of the plant which is normally used is its bulb, which
contains numerous active principles: cardiac glycosides (0,15-2,4% bufadienolides), flavonoids,
stigmasterol, anticyanosides and mucilages (2.2).

Scilla bifolia reacts upon the myocardium; its action works as an intermediate between the
digitalin and oubain. The preparates made out of Scilla maritima L. are indicated for the slight
symptoms of heart blocking, especially to old people, but also for some cases of failure which
appear after an infectious acute disease, flu or pneumonia. Besides it cardiac action, Scilla
maritima also presents a cardiosedative effect. It is synergic with the digital one and can be
administered during the Digitalis sp. (3.1).

Chives are diuretic through their cardiovascular action, like the Digitalis, but also through
their renal diuretic action; they increase the kidney’s blood flow (3.2).

Other actions: upon the smooth fibers, bronchia, vomitive action, insulin-like, irritant to the
skin (3.3). At toxic doses the irritant action could be the result of erosions caused by calcium
oxalate crystals (3.4).

Regarding the species Scilla maritima, the toxic dose is not entirely known; however, 3-5 g
of Scilla maritima bulbus powder can be lethal; regarding scillaren, its toxic dose is much
smaller (50-100 mg) (4.1). Chronic intoxication is theoretically speaking quite rare due to a short
semi-life, rapid hydrolysis and weak myocardial fixation (4.2). The actual diagnose of acute
intoxication can be appreciated in the hours following admission due to many factors: gender,
age, absorbed dose, AV block, hypo- or hyperkalaemia, cardiac antecedents. The most common
death happens through ventricular fibrillation, prolonged asystoly or cardiogenic circulatory
failure (22-23) (4.3). Conduction disorders and myocardial excitability, which represent the
entire severity of intoxication, are:

- excitability disorders: dangerous when being situated at the ventricular level; are noticed
paired, polymorphic or bidirectional ventricular extrasystoles or even ventricular irregularities.
- conduction disorders: bundle branch block, auriculoventricular block (22-23) (4.4).

The treatment is complex according to the intoxication’s severity (4.5) and there have been
illustrated some clinical cases for its better understanding (4.6). In those areas where the plant
grows in endemic condition, the population is still being informed about its usage and handling
(4.7).

Scilla bifolia L. is a species which has not been studied until now and, with the exception of
traditional medicine, there are no data about its chemical composition and usage; however, based
on chemotaxonomy’s principles and its affinity with some other species of Scilla, it offers us by
means of research the perspective of discovering some active principles with similar cardiac and
diuretic actions.

PERSONAL CONTRIBUTIONS
The main part of the paper presents the species’ Scilla bifolia L. own contributions to its

pharmacobotanical study.
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Chapter 5 presents the anatomical study of the species highlighting, for the first time, the
following aspects: the stern has primary structure and circular-ribbed contour, the leaf’s limb is
amphystomatic, having an equifacial structure, and the bulb’s foliole has primary structure.

Chapter 6 comprises the research of chemical composition of the vegetal organs of Scilla
bifolia L. By means of initial screening of active compounds (6.1), the reactions have
emphasized the possible presence in the actual herba and bulbs of polyphenols, saponins or
cardiac glycosides, flavonoids and possible small quantities of free amino acids.

Polyphenols’ determination by means of TLC in subchapter 6.2 has emphasized, based on
the Rf values and the aspect of the strips under UV 254 nm and fluorescence of etalons and
separate compounds within the studied extracts, the presence in bulbs of chlorogenic acid and
traces of caffeic acid, and the presence in the actual herba of luteolin-7-glucosyde and traces of
luteolin, more in the ethanolic extracts. From chromatograms we observe, based on the number
and strips’ intensity, the presence in higher quantity of polyphenols in the actual herba than in
bulbs.

Flavonoids are presented only in the herba, in the bulb extracts there are no separate orange
strips flavonoids-specific.

It is also observed that there is a visible higher concentration of polyphenols in the plant
harvested in 2009 than in the plant harvested in 2008, fact which demonstrates that within the
withered vegetal products there can take place processes of degradation of polyphenols.

It was also noticed that ethanol 70% vol. does a better job in extracting polyphenols than
methanol.

After the spectrophotometric determination of total flavonoids in subchapter 6.3, the results
show a significant concentration of total flavonoids rendered in rutin in the studied plant’s herba
(2008-6,45%; 2009-7,97%), while the concentration in bulbs is 8 times smaller. It was also
noticed a visible difference of concentration between the plants harvested in 2008, which contain
a smaller concentration than those of 2009. This fact also supports the results of the TLC
analysis. Likewise, ethanol does a better job when extracting flavonoids.

Subchapter 6.4 is dedicated to the dosage of total polyphenols by means of
spectrophotometric method; in the presence of phosphowolframic acid they form a blue-colored
complex. The results show a significant concentration of total polyphenols rendered in caffeic
acid both in the herba and bulbs of the studied plant (the bulb’s concentration is smaller). In
order to identify individual polyphenols and dose them individually with precision, subchapter
6.5 presents the HPTLC analyses which, in the first phase, have used a system with a UV-Vis
detector with diode area only (6.5.1); they eventually went to the HPTLC-MS coupling (6.5.2),
which can give a lot more information about the separate compounds (identification based on
MS spectra) (38, 41, 48-50). HPTLC-MS analyses have been made on ethanolic extracts where
we obtained higher concentrations of flavonoids and polyphenols. These analyses have been
made both on actual extracts, as well as on hydrolyzed extracts with chlorhidric acid, because, in
general, some flavonoids aglicons or some polyphenolic carboxylic acids are not found in free
condition, but bound (glycosides, esters etc.). There have been used 18 standards of polyphenolic
compounds, such as: caftaric acid, gentisic acid, caffeic acid, chlorogenic acid, paracumaric
acid, ferulic acid, sinapic acid, hyperozide, isoquercitrin, rutin, miricetol, fisetin, quercitrin,
quercetol, patuletin, luteolin, kaempferol and apigenin. For the quantitative determination there
has been done the calibration curb for each compound within the concentration interval of 0.5-5
pg/ml. Due to the fact that in the used chromatographic conditions there are two pairs of
incompletely separate substances (caftaric acid - gentisic acid, respectively caffeic acid -
chlorogenic acid), for these compounds the determination has been done only for the quality,
based on MS information (38, 41, 48-50).

The chlorogenic and caffeic acid’s dosage (6.5.3) has been made by means of an altered
method, through HPTLC-MS coupling. For the selectivity’s increase of the method of analysis
LC/MS, we have done the fragmentation of the caffeic acid-related ion (m/z 179), registering in
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the same time the MS spectrum, the fragmentation of the chlorogenic acid-related ion (m/z 353),
along with registration of the MS spectrum and, likewise, the fragmentation of the luteolin-7-
glucoside-related ion (m/z 447) and the MS spectrum’s registration (6.5.4). The partial
conclusions of HPTLC-MS (6.5.5) have emphasized the existence in Scilla bifolia’s herba of a
series of polyphenols - caffeic, chlorogenic, paracumaric, ferulic acids; after the hydrolysis we
also obtained the sinapic acid. Their concentration is usually under 1 ug/ml. In the herba we also
have hyperozide, quercitrin, luteolin, kaempferol and apigenin, as well as luteolin-7-glucoside.
After hydrolysis, the concentration of luteolin and apigenin increases, while the quercetol acid
finally appears due to the flavonoids’ hydrolysis and their aglicons’ emphasis. A high
concentration of tens of micrograms/mm is found in luteolin and apigenin. The bulb has
especially concentrations of caffeic, paracumaric and ferulic acids, as well as small quantities of
luteolin and apigenin.

The scillarosides’ determination, possible cardiac glycosides, has been done by means of
TLC and HPTLC-MS and is presented in chapter 7 of the thesis. TLC determination (7.1) has
used as etalon proscilaridin A, and the results show that they be emphasized, although their trace
is more to be found in herba than in bulbs.

For a more concluding result we have used the HPTLC-MS analysis (7.2). None of the analyzed
samples have emphasized the presence of proscilaridin A (neither before nor after); however, the
results do not exclude the presence of other cardiac substances.

By means of HPTLC analysis have also been researched the sterols existing in vegetal
extracts of Scilla bifolia (8), four standards being used for the quantitative determination: B-
sitosterol, stigmasterol, campesterol and ergosterol. The four sterols have been noticed both in
herba and the bulbs, stigmasterol having a higher concentration.

Chapter 9 presents the research of mineral compounds within the extracts of Scilla bifolia,
where we also notice significant concentrations of Zn, respectively Fe in herba and much more
reduced in bulbs. Copper concentrations are very small, but this is also a semi-toxic element.

Chapter 10 presents, as a first, a preliminary pharmacodynamic research on the product
Scillae bifoliae herba, by means of some male rats from Wistar race. ECG registrations and the
alterations of its parameters show that the used vegetal material determines in general bradicardy
(negative cronotropic effect), the increase of PQ, QT and TP intervals (negative dromotropic
effect). The presence of rhythm disorders type ventricular extrasystoles demonstrates a
cardiotoxic effect through the myocardium’s excitability in ectopic focuses (positive batmotropic
effect). These preliminary data demonstrate a similar effect to the Digitalis’s action upon the
cardiac activity.

The research of the antimicrobial action, in chapter 11, of the product Scilla bifolia - herba
and bulbus, has showed that it does not have an antimicrobial action upon the vegetative forms
of: Staphylococcus aureus, E.coli, Pseudomonas aeruginosa and no anti-levuriform action upon
Candida albicans.

Chapter 12 has determined the antioxidant potential of the methanol and ethanol extracts of
Scillae bifoliae herba and bulbus, harvested in 2008 and 2009, the percentage of free radicals’
inhibition being determined at |1 %. These results show a significant antioxidant activity in the
ethanol extracts, which have a higher concentration of polyphenols according to the data from
the spectral and chromatographic analyses previously presented. Scillae bifoliae herba has an
antioxidant activity approximately equal to the bulbs’, with no significant differences. Up against
the BHT etalon, the antioxidant activity is circa 1000 times weaker, with a difference of
micrograms and milligrams.

FINAL CONCLUSIONS

Scilla bifolia L. is a species which has not been pharmacognostic studied until now and there are
no data about its chemical composition and usage; however, based on chemotaxonomy’s
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principles and its affinity with some other species of Scilla, it offers us by means of research the
perspective of discovering some active principles with similar cardiac and diuretic actions. The
most studied among the species is Scilla maritima (Urginea maritima) L. Baker, Liliaceae,
known among people as chives. Its main actions are the cardiac and diuretic ones.

There are no specific data about the cardiac effects of the powder of Scillae bifoliae herba.

The preliminary data in preclinical experiment demonstrate a similar effect like the Digitalis’s on
the cardiac activity.

The undertaken researches show that Scilla bifolia is rich in polyphenols and, as a consequence,
both the herba and the bulb have a significant antioxidant activity.

Quantifiable quantities of cardiac glycosides, especially scillarosides, were emphasized neither in
Scillae bifoliae herba nor in the bulbs; however, the presence of other cardiac substances is not
excluded.

Instead of that, a series of phytosterols have been eventually emphasized, among which
stigmasterol in a higher quantity.

Scillae bifoliae herba and bulbus contain significant quantities of Zn and Fe, minerals with high
therapeutic value.

Studies have shown that extracts in ethanol 70 % vol. contain a higher quantity of active
compounds, therefore the tincture from this plant can be proposed as a possible pharmaceutical
form.
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