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1. REZUMAT

Prezenta tezde abilitare prezi@tintr-o manied sinteti@, cele mai importante
rezultate ale cercaii stiintifice, profesionalai academice ginute de &tre autor dup
suginerea tezei de doctorat, cu scopul de a dovediiczaba acestuia in vederea
obtinerii atestatului de abilitare. In aceaperioad, cercetareatiintifica s-a focusat pe
trei domenii principale: terapia fotodinarhicu porfirine sau regimuri combinate,
porfirine - antiinflamatoare nesteroidiene, metforngi extracte naturale, in tumori
experimentale, chemoprevencu prodgi naturali Tn expunerea la ragdiaultraviolete
si terapia cu materiale hibride, nanoparticule megalfungionalizate cu extracte
naturale, in inflamga experimentdl Activitatea de cercetare a autorului a &nimin
principal dezvoltarea unor metode terapeutice timdite, bazate pe cugtinte moderne
privind mecanismele mgr celulelor tumorale, careasasigure un efect terapeutic
optim. Preocuparea pentru descifrarea mecanismehbogeneticesi a ciilor de
semnalizare implicate n fotocarcinogeneza cutiagiad modului Tn care acestéi@ot
fi modulate prin compi naturali a permis identificarea de noi oportagnitin
fotochemoprevege. Sinteza de noi biomateriale, pornind de la pantcule metalice
si extracte naturale, cu aplicabilitate Tn inflgieapoate oferi o alternativterapeutig
siguna si eficienti intr-o patologie frecveditcum este cea inflamatorie.

Rezultatele relevante pbute duf suginerea tezei de doctorat sunt structurate
n trei capitole principale. Fiecare capitol cupirin prima parte cele mai importante
studii efectuate in contextul stadiului actual afcetarii stiintifice internaionale si
naionale In domeniu, evidgind relevana si originalitatea contribtiilor personale. In
a doua parte sunt trecute n reyistzultatele semnificative ghute de &tre autoare n
domeniul temei de interes, cu cateva concluzifdssisul fiecarui capitol.

In primul capitol sunt prezentate date privind &feterapiei fotodinamice cu
diferite porfirine de sintez pe tumori experimentakg strategii de optimizare a acestei
terapii. Au fost alese pentru studiu trei tipuri fi@osensibilizatori difeti, respectiv
acidul deltaaminolevulinic, 5,10,15,20-tetrasultosghenyl-porfirina  (TSPP) si
macraociclii tetrapirolici, iar efectul lor a fostusliat pe tumora Walker, o tuniomixta
de tip carcinosarcom, transplantéli sobolani, rasa Wistar. Pentru fiecare porfirin
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testali, efectul terapeutic a fost cuantificat prin apeeead markerilor de stres oxidativ,
ca mecanism inductor al morcelulare, prin evaluarea inflamai intratumorale, a
apoptozeisi a activititi metaloproteazelor matriciale, in corgdacu nivelul profirinei
in tesutul tumoralsi cu scorul de necrd@zintratumorai. Rezultatele ofnute au
demonstrat & atat acidul deltaaminolevulinic cfitTSPP, au indus alt@ni histologice
majore intesutul tumoral, Tn paralel cu intensificarea pedai lipide si cu activarea
metaloproteinazei (MMP)-&i caspazei-3. Au fost de asemenea studiate efectele
terapeutice ale celor dayorfirine inglobate Tn hidrogeluri de chitosaneagnatural
biocompatibil, cu propriéti bioadezivesi citotoxice. Asocierea de chitosan la terapia
fotodinami@ a facilitat acumularea fotosensibilizantului inmia si a condus la
apariia precoce de celule necrotice in parenchimul tamdrerapia fotodinamiccu
macrocicli tetrapirolici a determinat moartea cellot tumoralesi Tn conseciti a dus la
distrugia tumorii, proces in care au fost implicate mailtmumecanisme: formarea
speciilor reactive de oxigen, eliberarea de TdN§i-activarea caspazei-3, respectiv a
MMP-2 in tesutul tumoral. Asocierea la terapia fotodinaimic antiinflamatoarelor
nesteroidienssi a metforminului a potgat efectul antitumoral in timp ce asocierea
curcuminei a avut rezultate variabile, dependemeddza foloskt si de regimul de
administrare.

in cel de-al doilea capitol sunt prezentate regikaohinute in domeniul
chemoprevetiei cu prodgi naturali, Tn expunerea adutsi subacui la radiaii
ultraviolete de tip B, precursi in experimente de fotocarcinogedezutanai. Dupi
prezentarea mecanismelor implicate in carcinogecetanai, indusi de UVBsi a
stadiului cunosterii privind compuii naturali utilizgi Tn chemoprevee, sunt detaliate
rezultatele obnute pe culturi celulargl pe soareci SKH-1 duf administrarea a déu
extracte naturale, unul pbut din plantaCalluna vulgaris si altul preparat din semija
de struguriVitis Vinifera, soiul Burgund Mare. Polifenolii dit€alluna vulgaris au
diminuat peroxidarea lipidicsi formarea leziunilor ADN induse de expunerea laB)V
n Kkeratinocitele imortalizate HaCaT in timp ceti@wea lor modulatoare asupra
celulelor endoteliale HUVEC a fost dependede doza utilizat, la doze mici fiind

antioxidani, protectoare, in timp ce la doze mari este praoici apoptotid.



In vivo, pe soareci SKH-1, s-a atat & aplicarea topit a extractului de
Calluna vulgaris, anterior expunerii acute la UVB, a redus inflaimgi activarea
metaloproteazelor matriciale, prin inhibi activarii NF-kB in timp ce in iradierile
multiple, efectul protector se dator&amhibirii apoptozeisi reducerii leziunilor ADN.
Extractul olpinut din semige de struguri a avut efect protector superioraextiui de
Calluna vulgaris, atatin vitro catsi in vivo, atat in ceea ce priste stresul oxidatigi
inflamatia cétsi apoptozai formarea dimerilor de ciclobutan pirimidin

Al treilea capitol prezirit principalele rezultate ginute in domeniul sintezgi
utilizarii materialelor hibride, formate din nanoparticuleetalice de ausi argint si
extracte naturale, g¢bute din fructe, pe model experimental de inflamaacui
plantag. In prima parte sunt méonate principalele date din literatura de spetziti
privind utilizarea nanoparticulelor metalice Tn rimak si biologie iar ih cea de-a doua
parte sunt detaliate rezultateletiobte Tn studiile de toxicitate dermdicu concentng
fixe si In cele de toxicitate sistendi@cuti cu nanoparticule metalice bioconjugate cu
extracte naturale oinute din fructe ap@nand familiei Adoxaceae si Cornaceae.
Efectul modulatotor asupra inflamei experimentale a fost studiat atat in cazul
nanoparticuleor de argint cdita celor de aur, rezultatele toute aidtand @ antocianii
din fructele de #lin, socsi coarne utiliza la fungionalizarea nanoparticulelor de aur
au redus edemul inflamator, sgtmede citokinesi formarea radicalilor liberi, atat
imediat catsi tardiv, la 48 ore dupindugia inflamgiei. Nanoparticulele de argint,
conjugate cu extract din coarne, au indus inflgena leziuni ultrastructurale Tgesutul
cutanat, efecte evidgate Tn microscopia electrorice transmisigi la spectroscopia

Raman.

Rezultatele celor 12 ani de activitate didagtide cercetarsstiintifica si
profesional dermatologig@ sunt concretizate in 12 proiecte de cercetang@mae
c&tigate prin competie, la 2 dintre ele fiind director de proiect resipe responsabil
partener, in 4ati si 4 capitole de carte scrise ca augocoautor in &rti publicate in
edituri interngionale. Activitatea sumuti in domeniul fiziodermatologigi oncologiei
cutanate a permis acordarea dérec OSIM a doa brevete, unul pentru gal unul

pentru crerd cu efect fotochemoprotectgr a fost &spltitda cu numeroase premii



naionalesi interngionale. Du@ susginerea tezei de doctorat, autoarea a publicat 64 de
lucrari stiintifice, din care 51 articole au fost publicate iwisee indexate ISI, 9 Tn
reviste idexate BDki 4 in reviste B+. Dintre articolele indexate I8B articole sunt
publicate ca prim-autasi 23 coautor. Indicele Hirsch al autoarei esteat8f in baza de
date ISI catsi SCOPUS. Autoareai-a degvarsit preditirea prin participarea la 17
cursuri Tn domeniul fiziologieisi dermatologieisi prin participarea la numeroase

manifestri stiintifice internesi internationale.

Planurile de dezvoltarestiintifica viitoare ale autoarei, Tn domeniul
fiziodermatologiei experimentalg clinice, se Indreaptspre aceled directii anterior
mertionate. Pe baza experien stiintifice acumulate Tn ultimii ani, strategia de
dezvoltare a carieregtiintifice va fi oriental spre céateva domenii principale:
continuarea studiilor in domeniul oncologiei cutanaerapiei fotodinamicg utilizarii
produilor naturalisi nanomaterialelor, atat in dermatologie, in vedadentificrii de
noi soluii In preventive, casi in terapia oncologiccutanai. Infiintarea de echipe de
cercetare interdisciplinare, in special prin inf@anea participrii tinerilor cerceitori, va
contribui la promovarea excelenin cercetargi la cresterea vizibiliitii stiintifice a

membrilor Departamentului dgiinte Fungionale @ruia autoarea ii apgne.

Referitor la activitatea didactic aceasta va continud $ie una centrat pe
student si va urniri, prin folosirea de resurse electronice adecvatgginerea
competiiei Intre studeti, promovarea feedback-ulgii a transparetei, cerine necesare
unui Tnvagamant modern de fiziologie. Focusarea in primul r@ednagiuni privind
fundia si reglareasi mai puin pe inelegerea unor nini descriptive poate contribui
semnificativ la formarea unei judatclince de Tnalt nivel.

Tindnd cont de implicarea didactici academi&, autoarea are in vedere
publicarea de @ti de specialitate Tn domeniul fiziologiei clinige propunerea de noi
cursuri tip mastersi scoal doctora, ambele cu scopul de a forma studesi
doctoranzii ca profesiogti Tn domeniul cercétii fundamentale inovative, cu

aplicabilitate Tn practica clinic



2. SUMMARY

This habilitation thesis presents in a synithatanner, the most important
results of the scientific, professional and academsearch obtained by the author after
the presentation of the Ph.D. thesis, in orderrtivg her qualification to obtain the
Certificate of Habilitation. During this period,etscientific research has been focused
on three main areas: photodynamic therapy with pgips or combined regimens,
porphyrins - non-steroidal antinflammatory, metformin and natural extracts, in
experimental tumors, chemoprevention with natureddpcts in the exposure to
ultraviolet radiation and the therapy with hybridaterials, metallic nanoparticles
functionalized with natural extracts, in expering@ninflammation. The research
activity of the author aimed mainly at developingan targeted therapeutic methods,
based on modern knowledge concerning the mecharegrgmor cell death, which
ensure an optimal therapeutic effect. The concemn deciphering pathogenetic
mechanisms and signaling pathways involved in giintocarcinogenicity and how
these pathways can be modulated by natural comgoaltmived the identification of
new opportunities in photochemoprevention. Synthedi new biomaterials, starting
from metallic nanoparticles and natural extractgpliaable in inflammation, can
provide a safe and effective therapeutic altereaitiva common pathology such as the
inflammatory one.

The relevant results obtained after the presentatf the Ph.D. thesis are
divided into three main chapters. Each chapterastin the first part the most
important studies carried out in the context of therent state of national and
international scientific research in the field, lighting the relevance and originality of
the personal contributions. The second part pregaet significant results obtained by
the author in the field of the interest topic wigbme conclusions at the end of each
chapter.

The first chapter presents data on the efdégihotodynamic therapy with
different porphyrin synthesis, on experimental tusnand strategies to optimize this
therapy. Three different types of photosensitisersre chosen for the study,

respectively delta-aminolevulinic acid, 5,10,15;2@trasulfonato - Phenyl - porphyrin
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(TSPP) and tetrapyrrole macrocycles and their effexs studied in Walker tumor, a
mixed tumor of carcinosarcoma type, transplantabl&Vistar rats. For each tested
porphyrin, the therapeutic effect was quantifiedasgessing the markers of oxidative
stress, as a mechanism which induces cell death,evsluating intratumoral
inflammation, apoptosis and the activity of matnretalloprotease in correlation with
the porphyrin level in the tumor tissue and therescof intratumoral necrosis. The
obtained results showed that both delta-aminolaiakcid and TSPP induced major
histological alterations in the tumor tissue andnudtaneously increased lipid
peroxidation and activated the metalloproteinas®fl-2 and caspase-3. There were
also studied the therapeutic effects of the twlpwrins incorporated into the chitosan
hydrogel, a natural biocompatible agent with biazgite and cytotoxic properties. The
association of chitosan to the photodynamic thefapijitated the accumulation of the
photosensitiser in the tumor and led to the egrpaation of necrotic cells in the tumor
parenchyma. Photodynamic therapy with macrocydicapyrrole caused tumor cell
death and consequently led to the destruction eftdimor, a process in which several
mechanisms were involved: the formation of reactixggen species, the release of
TNF-0. and activation of caspase-3, respectively MMP 2hia tumor tissue. The
association ofnon-steroidal antinflammatory and metformin to the photodynamic
therapy increased the antitumor effect while thgoation of curcumin had variable
results, dependent on the dose used and on thaiathation regimen.

The second chapter presents the results obtairtee chemoprevention with
natural products, in acute and subacute exposuttraviolet radiations type B and in
the skin photocarcinogenicity experiments. Afteesanting the mechanisms involved
in skin carcinogenesis induced by UVB and the stdt&nowledge on the natural
compounds used in chemoprevention, there are eetéie results, obtained in cell
cultures and on SKH-1 mice, of the administratibtw® natural extracts, one obtained
from the plantCalluna vulgaris and another one prepared from Vitis Vinifera grape
seed, Burgund Mare variety. The polyphenols f@atuna vulgaris decreased the lipid
peroxidation and the formation of DNA lesions inddcby UVB exposure in
immortalized HaCaT keratinocytes, while their madinlg action on the HUVEC
endothelial cells was dependant on the dose ussdg antioxidant, protector at low
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doses while at high doses it is pro-oxidant andpggi. In vivo, the SKH-1 mice
showed that the topical application of tkalluna vulgaris extract, prior to acute
exposure to UVB, reduced the inflammation and thetivation of matrix
metalloproteases by inhibiting the NF-kB activatighile in the multiple irradiation the
protective effect is due to the inhibition of apagis and reduction of the DNA lesions.
The extract obtained from grape seed had a supprmective effect toCalluna
vulgaris, both in vitro and in vivo, not only in terms of oxidative stress and
inflammation but also in apoptosis and formatiowflobutane pyrimidine dimers.
The third chapter presents the main results acti@vehe field of synthesis
and use of hybrid materials consisting of metatimoparticles of gold and silver and
natural extracts, obtained from fruit, on an exmertal model ofplantar acute
inflammation. In the first part are mentioned theaim data from theliterature
concerning the use of metallic nanoparticles inigied and biology and in the second
part are detailed the results obtained in the etudif dermal toxicity with fixed
concentrations and in the ones of acute systemicity of the metallic hanopatrticles
bioconjugated with natural extracts obtained frouitfbelonging to thé\doxaceae and
Cornaceae families. The modulating effects on experimentélaimmation was studied
both in the case of silver nanoparticles and thiego ones, the results obtained
showing that the anthocyanins from guelder redderberry and cornus useéd the
functionalization of gold nanoparticles reduced itiftammatory edema, the cytokine
secretion and the formation of free radicals, batimediately after the induction of
inflammation and 48 hours later. Silver nanopagsctonjugated with cornus fruit
extract induced inflammation and various degreeslt@structural lesions in the skin
tissue, the effects being highlighted at the trassion electron microscopy and at

Raman spectroscopy.

The results of 12 years of teaching, research aoi@gsional dermatology are
embodied in 12 national research projects won tjin@mompetition, for 2 of them being
project manager respectively responsible partnégaks and 4 book chapters written
as author and cauthor in books published by international pubhghihouses.
Sustained activity in the field of physiology andrihatology and cutaneous oncology



has enabled the granting of two patents by OSIMe($tate Office for Inventionand
Trademarks), one for the gel and one for the cregim photochemoprotective effect
and has been rewarded with numerous national aednational awards. After the
presentation of the Ph.D. thesis, the author pltis4 scientific papers, out of which
51 articles were published in ISI indexed journ@lg) BDI indexed journals and 4 in B
+ journals. Among the ISI indexed articles, 28cs are published as first author and
23 as co-author. The Hirsch index of the authdrGsboth in the ISI database and in
SCOPUS. The author has perfected her training bgnding 17 courses in the
physiology and dermatology field and by participgtiin numerous national and
international scientific meetings. Future scientifievelopment plans of the author in
the field of experimentaind clinical physiology and dermatology are heatedards
the same directions previously mentioned. @e basis of scientific experience
accumulated in recent years, the development giraié the scientific career will be
oriented to several main areas: continuing educatiaghe field of cutaneous oncology,
photodynamic therapy and use of natural productd amnomaterials both in
dermatology, to identify new prevention solutioaad in cutaneous oncology therapy.
The setting up of interdisciplinary research teamspecially by encouraging the
participation of young researchers, will contribtgepromoting excellence in scientific
research and increasing the scientific visibilifyttee members of the Department of
Functional Sciences, to whom the author belonggaRing her teaching activity, it
will continue to be a student-centered one and feillow, through proper use of
electronic resources, the support of competitiomveen students, promoting feedback
and transparency, which are necessary requiremf@ntsa modern education in
physiology. The focus first of all on concepts canming the function and regulation
and less on understanding some descriptive coneeptkl significantly contribute to
the formation of a high level clinical judgment.v8n the didactic and academic
involvement, the author considers the publishingspécialty books in the field of
clinical physiology and proposes new courses ferNtaster's programs and Doctoral
School, both in order to form students and Ph.idexts as professionals in the field of

innovative fundamental research, with applicatioelinical practice.



