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INTRODUCERE

Vitiligo este o afectiune cutanata a carei etiologie ramane necunoscuta in
ciuda numeroaselor ipoteze emise pana in prezent. Metodele terapeutice postulate
in tratamentul acestei afectiuni sunt multiple, fotochimioterapia jucidnd un rol
esential in ameliorarea defectului estetic reprezentat de vitiligo.

Pe de alta parte, fenitoina (difenilhidantoina), un agent anticonvulsivant
frecvent utilizat, poseda o multitudine de efecte care il fac potential util in
tratamentul vitiligo-ului. Pornind de la aceasta ipoteza am efectuat un studiu
experimental de cercetare pe culturi melanocitare in vitro, in vederea aprecierii
viabilitatii celulare, a cresterii si proliferarii melanocitare sub actiunea acestui
agent. Evidentierea stimularii viabilitatii melanocitare sub actiunea fenitoinei
pentru prima data In literatura de specialitate, a adus dupa sine necesitatea
evaluadrii efectului in vivo asupra tegumentului afectat de vitiligo, in acest sens
studiul clinic efectuat ulterior urmarind gradul de repigmentare obtinut In urma
aplicatiilor topice de fenitoinda comparativ cu o metoda cunoscuta si demonstrata
anterior ca fiind eficienta In tratamentul acestei afectiuni, respectiv
fotochimioterapia locala.

In cazul unei patologii atat de complexe si atat de putin intelese pani in
prezent, s-a impus si evaluarea efectului agentului medicamentos ipotetic eficient in
tratamentul vitiligo-ului asupra unor teorii etiopatogenetice considerate a fi
implicate in declansarea acestei afectiuni. In acest sens, am explorat doud din aceste
teorii, respectiv teoria stresului oxidativ si teoria apoptozei. In vederea elucidirii
acestei patologii complexe, am completat studiul cu o analizd de genomica
functionala aplicata la nivelul intregului transcriptom prin reactia microarray.

STADIUL ACTUAL AL CUNOASTERII

Vitiligo este o dermatoza intalnita la 0,5-2% din populatie, caracterizata prin
aparitia de macule si placi depigmentate, bine delimitate, al caror numar si
dimensiuni cresc progresiv in timp. Este determinata de disparitia melanocitelor
functionale la nivelul zonelor afectate, printr-un mecanism neelucidat pana in
prezent.

Desi s-au emis multe ipoteze pentru a explica etiologia acestei afectiuni,
fiecare fiind bazata pe dovezi stiintifice, nici una dintre ele nu poate explica in
totalitate mecanismul disparitiei melanocitelor si formarea leziunilor acromice,
vitiligo fiind considerata in prezent o afectiune multifactoriala.



CONTRIBUTIA PERSONALA

IPOTEZA DE LUCRU. OBIECTIVE

Fenitoina, utilizatda pana in prezent la nivel cutanat in tratamentul unor
afectiuni cutanate inflamatorii, prin efectul exercitat asupra imunitatii celulare, este
potential utild in tratamentul vitiligo-ului.
In acest sens, scopul cercetarii consta in:

- aprecierea eficacitatii fenitoinei asupra culturilor melanocitare.

- evaluarea nivelelor de expresie genica prin reactia microarray. Evaluarea
implicarii procesului apoptotic in vitiligo.

- urmadrirea evolutiei echilibrului dintre agentii pro-oxidanti si sistemele
enzimatice antioxidante sub doua metode terapeutice comparative.

- evidentierea unor argumente serioase in favoarea sau defavoarea eficientei
aplicatiilor topice de fenitoina in repigmentarea leziunilor de vitiligo precum
si aprecierea comparativa a eficientei terapiei cu fotochimioterapia locala
(PUVA).

METODOLOGIE GENERALA

Proiectul cuprinde doua laturi ale cercetarii:
- studiu experimental
- studiu clinic

Tipul studiului : studiu experimental de tip interventional.

Populatia tinta : pacienti suferinzi de vitiligo care se adreseaza serviciului Clinicii de
Dermatologie si care, in momentul efectuarii studiului, nu se aflau sub niciun
tratament topic sau sistemic pentru aceasta afectiune.

STUDIU 1. STUDIU DE GENOMICA FUNCEIONALA SI AL PROCESULUI
APOPTOTIC IN VITILIGO.

Introducere

In ultimii ani, tehnologia microarray a fost utilizatd pentru analiza modelelor de
expresie genica Intr-o varietate de boli dermatologice, fiind utila la proiectarea unor
abordari individualizate de tratament al afectiunilor cutanate. Procesul de apoptoza
este un model distinctiv de moarte celulara, diferit de procesul de necroza prin
morfologie si mecanism, care joaca un rol crucial in homeostazia celulara.

Ipoteza de lucru. Obiective

Studiul de genomica functionala a urmarit identificarea si studiul genelor
implicate in cdile de semnalizare celulara, care conduc la activarea sau inhibarea
mecanismelor implicate in aparitia leziunilor de vitiligo.

Obiectivele urmarite pentru realizarea acestui scop:



1. Evaluarea diferentelor transcriptomice la nivel tisular, in leziunile de
vitiligo versus tesut normal pigmentat, pentru a identifica gene implicate
in aceasta patologie.

2. Evaluarea cailor si mecanismelor moleculare alterate in aceasta patologie.

3. Evaluarea implicarii procesului apoptotic.

Material si metoda

Material biologic

Pentru studiul de genomica functionala bazat pe reactia microarray au fost
utilizate probe biologice tisulare provenite de la 8 pacienti. S-au recoltat doua
biopsii cutanate in cazul fiecarui pacient, un fragment de la nivelul unei arii
depigmentate, iar celalalt de la nivelul unei arii cu tegument normal, neafectat de
procesul de depigmentare.

Tehnologia microarray

In studiul de fatd a fost utilizatd tehnologia Agilent (Whole Human Genome)
care este capabila sa furnizeze informatii asupra Intregului transcript celular.

Rezultate

Extractia si purificarea ARN-ului total

Metoda de extractie pentru ARN s-a realizat cu Tri Reagent® (Sigma-Aldrich)
si se bazeaza pe metoda clasica descrisa de Chomczynski et al.

Cuantificarea si evaluarea calitativa a ARN-ului total

Cuantificarea ARN-ului s-a facut prin nanotehnologii, tinand cont de cerintele
studiilor de microarray. Pragul controlului de calitate a fost stabilit pentru
28S5/185>1.7 respectiv RIN >8.

Dupa ce s-a stabilit concentratia fiecarui esantion, toate ARN-urile au fost
diluate cu apa libera de RN-aza la o concentratie finala de 50 ng/pl.

Analizele calitative si cantitative au pus in evidenta electroferograme
specifice unor ARN-uri de buna calitate, respectiv cantitati suficiente pentru etapele
ulterioare.

Sinteza sondelor microarray

Sinteza de sonde microarray s-a bazat pe sinteza unui lant complementar de
ADN ( ADNc) de pe matrita de ARN mesager, urmata de resinteza si marcarea cu
fluorocromi (Cy 3 sau Cy5) a unui lant de cARN (ARN complementar) de pe matrita
de ADN codant.

Hibridarea sondelor microarray

Cantitatea de sonde microarray utilizata pentru reactia de hibridare pe lama
microarray a fost de 825 ng pentru fiecare dintre probele microarray.

Achizitia si preprocesarea imaginilor

Spoturile de pe lama/array in care au hibridizat sondele marcate vor emite
fluorescenta sub excitatia laserului.

Analiza bioinformatica a datelor microarray

Fisierele .txt obtinute in urma conversiei datelor colorimetrice in cele
numerice au fost folosite pentru analiza ulterioara. Algoritmul de analiza a urmat
etapele: importarea si normalizarea datelor, suprimarea controalelor, filtrarea



spoturilor marcate, sumarizarea secventelor, estimarea valorilor lipsa, analiza
diferentiala si generarea listei de gene diferit exprimate.

Analiza functionala a genelor diferit exprimate

In urma studiului de genomica functionals, au fost identificate 163 de gene
diferit exprimate in tegumentul depigmentat fata de tesutul normal pigmentat,
dintre care 57 gene au fost supraexprimate si 106 gene subexprimate.

Analiza functionala a pachetului de gene diferit exprimate obtinute s-a realizat
cu softul IPA. Au fost identificate 5 gene (DCT, TYR, RYP, SOX 10, MSH-R) ca fiind
inactivate In calea canonica ce implicd semnalizarea in pigmentare si dezvoltarea
melanocitelor

Modularea mecanismului de apoptoza in vitiligo

Evaluarea mecanismului de apoptoza s-a realizat pe baza a 26 de gene,
obtinute in studiul microarray si incluse in analiza functionala. Datele noastre au
pus in evidenta o inhibare de 2.171 ori a mecanismului de apoptoza in vitiligo
comparativ cu tegumentul normal pigmentat, cu o valoare p ajustata de 4.35E-02.

Astfel, datele obtinute arata o deficienta a mecanismului de apoptoza, la nivelul
cdilor indirecte, care nu includ familia BCL2, dar care includ alte gene specifice
melanocitelor. Deci, datele studiului nostru arata o slaba implicare a caii Bcl2/ Bax.

Discutii

Marea majoriate a genelor identificate ca fiind specifice pentru vitiligo au
prezentat o lipsa a functiei lor, caracterizata printr-o subexprimare a transcriptului
comparativ cu cel al genelor similare din tegumentul normal. Parte dintre genele
subexprimate sunt implicate in sinteza de melanina (DCT, MC1R, OCA2, PMEL, SOX9,
TYR, TYRP1), depozitarea de melanind si hidroxilarea L-tirozinei (TYR),
metabolismul melaninei (TYRP1), cresterea melanocitelor (MC1R), transportul
fosfatidilserinei (MLANA) sau dezvoltarea celulelor epiteliale (SOX9, SOX10).

Deasemenea, marea majoritate a genelor apartinand familiei BCLZ cu
activitate anti-apoptotica: Bcl-2, Bcl-x, Bcl-XL, Bcl-XS, Bcl-w respectiv pro-
apoptotica: Bax, Bak, Bid, Bad, Bim, Bik, Blk, Puma, Noxa nu au nivele modificate de
expresie semnificative din punct de vedere statistic.

Concluzii

Rezultatele studiului de fatd confirmd faptul cd melanocitele recoltate de la
nivelul leziunilor de vitiligo prezintd o expresie genicd semnificativ alteratd comparativ
cu melanocitele din zonele normal pigmentate.
STUDIU 2. EFECTUL FENITOINEI ASUPRA PROLIFERARII MELANOCITARE IN
VITRO.

Introducere

Fenitoina (5,5-difenilhidantoina) este un agent anticonvulsivant eficient si
frecvent prescris, utilizat atat la nivel cutanat cat si pe cale sistemica in tratamentul
anumitor afectiuni dermatologice.

Ipoteza de lucru. Obiective



Rapoarte anterior publicate sugereaza ipoteza conform careia fenitoina poate
reprezenta o optiune viabild in tratamentul vitiligo-ului, tindnd cont de activitatea
imunomodulatoare cunoscutda si de efectele secundare de repigmentare faciala
observate in cursul terapiilor afectiunilor neurologice. Obiectivul studiului consta in
evaluarea efectului fenitoinei pe culturi de melanocite umane normale si aprecierea
citotoxicitatii substantei utilizand metode colorimetrice.

Material si metoda

Culturile de melanocite umane normale - S-a achizitionat si utilizat o linie de
melanocite epidermale umane normale, celulele fiind cultivate In mediu de crestere
pentru melanocite.

Morfologie - Aspectul morfologic al melanocitelor a fost observat prin examinare
microscopica si documentat fotografic.

Proliferarea celulara - Este studiata prin metode colorimetrice pentru a
determina numadrul de celule viabile in proliferare sau in teste de
chimiosensibilitate.

Rezultate

Analiza statistica releva faptul ca la concentratii mici (0,1 pg/ml si respectiv
0,5 pg/ml) fenitoina stimuleaza cresterea si proliferarea celulara la nivelul culturilor
de melanocite, viabilitatea fiind superioara celei obtinute in cazul martor
(melanocite In mediu de culturd). La cresterea concentratiei de fenitoina, la valori
mici, viabilitatea melanocitara creste pentru ca ulterior, la valori mai mari, la fiecare
crestere cu o unitate a concentratiei de fenitoina sa rezulte o scadere a viabilitatii de
0.001, insa se pastreaza trendul.

Discutii

Acest agent poseda o multitudine de efecte care il fac potential util in
tratamentul vitiligo-ului, fiind postulat in special efectul supresor asupra imunitatii
mediate celular.

Concluzii

Desi pana in prezent nu exista un panaceu universal in vitiligo, aplicatiile
topice de fenitoinad, care prezinta efecte inhibitorii asupra imunitatii mediate celular
si are abilitatea de-a stimula melanocitele la concentratii scazute, se pot dovedi
eficiente In tratamentul acestei afectiuni.

STUDIU 3. EVALUAREA CEDARII IN VITRO A FENITOINEI
Introducere

In prezent, alternative terapeutice cu rezultate mai mult sau mai putin
benefice sunt testate permanent in vitiligo, In vederea gasirii metodei optime de

tratament.

Ipoteza de lucru. Obiective



Plecand de la ipoteza conform careia fenitoina poate reprezenta o optiune viabila in
tratamentul vitiligo-ului, obiectivul studiului de fata consta in selectarea produsului
topic care cedeaza cel mai bine si mai rapid fenitoina, in vederea utilizarii lui in
studii clinice ulterioare.

Material si metoda
Preparate topice cu fenitoina.

S-au formulat si obtinut urmatoarele tipuri de preparate topice cu fenitoina:
gel, crema hidrofila si unguent, urmarindu-se selectarea din aceste preparate a celui
care cedeaza cel mai bine si mai rapid fenitoina.

Evaluarea cedarii in vitro a fenitoinei.

S-a utilizat o celula de difuzie compusa dintr-un compartiment donor si unul
receptor, Intre ele aflandu-se o membrana pe baza de acetat de celuloza. S-a calculat
cantitatea de fenitoina difuzata, determinandu-se absorbtiile probelor la 220 nm.

Rezultate

Analizand reprezentarea grafica, se constata ca eliberarea fenitoinei creste
progresiv Incepand cu prima ord, valorile obtinute fiind de 47,25% pentru gel,
14,54% pentru crema hidrofilica si 1,25% pentru unguent la opt ore de la aplicare.
Analiza reprezentatiei evidentiaza faptul ca gelul elibereaza fenitoina semnificativ
mai rapid decat crema hidrofilica si unguentul.

Discutii

Studiul de fata releva faptul ca gelul este un vehicul potrivit pentru
preparatul topic cu fenitoind, determindnd o cedare in vitro semnificativ mai
crescuta si mai rapida decat celelalte vehicule studiate, astfel ca preparatul de tip gel
va fi selectat pentru studiul clinic ulterior.

Concluzii

Cunoscandu-se faptul ca la concentratii mici fenitoina stimuleaza cresterea si
proliferarea celulara pe culturi melanocitare, studiul de fata evidentiaza faptul ca
gelul pe baza de Carbopol 940 prezinta cea mai buna capacitate de cedare in vitro a
fenitoinei, acesta fiind util pentru incorporarea intr-un produs topic.

STUDIU 4. EVALUAREA COMPARATIVA A MARKERILOR PRO-OXIDANTI SI
ANTIOXIDANTI DUPA TERAPIA TOPICA CU FENITOINA sI RESPECTIV
FOTOCHIMIOTERAPIA LOCALA iN VITILIGO

Introducere

Stresul oxidativ reprezinta totalitatea deteriorarilor oxidative produse de
SRO Ia nivelul celulei si, respectiv la nivelul Intregului organism. El este asociat cu
perturbarea balantei pro-oxidante/antioxidante, in favoarea primei componente.
Teoria stresului oxidativ in vitiligo sustine faptul ca moartea melanocitelor rezulta



dintr-o sensibilitate intrinsecd crescuta la stresul oxidativ, secundara
intermediarilor toxici ai precursorilor melaninei, sau din alte surse.

Ipoteza de lucru. Obiective

Plecand de la premisa implicarii stresului oxidativ in etiopatogenia vitiligo-
ului, s-a evaluat amploarea acestui posibil mecanism patogenetic prin determinarea
echilibrului dintre agentii pro-oxidanti si sistemele antioxidante, In urma aplicarii a
doua metode terapeutice considerate a reduce nivelul oxidantilor si a augmenta
nivelul sistemelor antioxidante, respectiv PUVA terapia locala si terapia topica cu
fenitoina.

Material si metoda

Pacientii au fost inclusi In studiul de evaluare a markerilor de stres oxidativ
sub doua metode terapeutice studiate, respectiv terapia topica cu fenitoina gel 2%
(lotul 1) si fotochimioterapia locala (Psoralen si UVA - lotul II). Pacientilor li s-a
practicat biopsie cutanata din leziunile depigmentate, atat inainte cat si dupa
incheierea celor trei luni de monoterapie, in vederea evaluarii balantei pro-
oxidanti/antioxidanti. Aceasta s-a masurat pe baza indicatorilor malondialdehidei
(MDA) si a donorilor de hidrogen (DH).

Rezultate

Evaluarea celor douda metode terapeutice studiate releva faptul ca ambele
determina o reducere a nivelului de oxidanti, respectiv MDA, precum si o crestere a
nivelului de antioxidanti, respectiv DH, la terminarea tratamentului. Daca in cazul
nivelului antioxidantilor ambele metode terapeutice determina o crestere a acestora
in 80% din cazurile evaluate, In cazul nivelului oxidantilor se observa superioritatea
terapiei topice cu fenitoina, care determina o reducere a nivelului MDA la 90% din
pacienti, In timp ce PUVA terapia locala determina reducerea nivelului oxidantilor la
doar 70% din pacienti. In ciuda corelatiei invers proportionale evidente intre
nivelele de MDA si respectiv DH In cazul ambelor tipuri de tratament, corelatiile
diferentelor de MDA si DH in functie de tipul tratamentului PUVA vs. fenitoina nu
prezinta diferente semnificative. Aceste corelatii nesemnificative din punct de
vedere statistic se pot atribui faptului ca lucram pe un esantion de numai 20 cazuri

Discutii

MDA, ca si produs final al peroxidarii lipidice, este in prezent acceptat ca si
indicator specific al stresului oxidativ. Capacitatea de DH, ca si masura a sistemului
antioxidant, reprezinta o marca a capacitatii de aparare a tegumentului pacientilor
cu vitiligo. Este primul studiu care evalueaza comparativ nivelele tisulare de MDA si
de DH sub influenta a douda metode terapeutice, aplicatiile topice de fenitoina si
respectiv PUVA terapia locala.

Concluzii
Expunerea tegumentului afectat de vitiligo la fenitoina topica determina
reducerea proceselor de peroxidare lipidica la nivelul tesutului cutanat, procese



evaluate prin intermediul nivelului tisular de MDA, similar metodei terapeutice
cunoscute, PUVA terapia locala. Aceeasi metoda terapeutica determina stimularea
sistemelor antioxidante protectoare la nivel cutanat, in cazul de fata capacitatea de
DH.

STUDIU 5. STUDIU CLINIC COMPARATIV INTRE TERAPIA TOPICA CU
FENITOINA SI PUVA TERAPIA LOCALA IN VITILIGO

Introducere

Pana la ora actuald, nici una dintre metodele terapeutice cunoscute nu si-a
demonstrat in totalitate eficacitatea In tratamentul vitiligo-ului, studiile relevand
faptul ca rezultate partial favorabile se pot obtine atdt prin metode medicale cat si
chirurgicale.

Ipoteza de lucru. Obiective

Studiul de fata isi propune sa evalueze eficacitatea aplicatiilor topice de
fenitoind, pornind de la ipoteza conform careia acest agent poseda efecte care 1l fac
potential util In tratamentul vitiligo-ului. Eficacitatea va fi apreciata comparativ cu
fotochimioterapia locala (PUVA), dovedita eficienta in repigmentarea leziunilor de
vitiligo, In vederea unei mai bune decizii terapeutice ulterioare in cazul pacientilor
suferinzi de vitiligo.

Material si metoda

A fost efectuat un studiu prospectiv caz-martor In vederea aprecierii
eficacitatii celor doua metode terapeutice. Cei douazeci de pacienti eligibili au fost
repartizati aleator in grupuri de 1:1 pentru a urma fie tratament topic cu fenitoina
(lotul I), fie fotochimioterapie locala (Psoralen si UVA - lotul II). Durata terapiei a
fost de 3 luni.

Evaluarea raspunsului terapeutic se realizeaza din trei perspective:

a. Evaluare primara a rezultatelor: procent de repigmentare din
perspectiva pacientului
b. Evaluare secundara a rezultatelor: procent de repigmentare a leziunii
tratate din perspectiva medicului/observatorului
C. Evaluare tertiara: existenta efectelor adverse ale terapiei.
Rezultate

Din punct de vedere al evaludrii primare a rezultatelor, procentul de
repigmentare obtinut din perspectiva pacientului releva un rezultat satisfacator in
30% din cazuri, atat in lotul I cat si In lotul II, in timp ce procentul pacientilor care s-
au declarat moderat satisfacuti de metoda terapeutica urmata este sensibil mai
mare in cazul lotului care a urmat terapia topica cu fenitoina (50%), comparativ cu
lotul supus PUVA terapiei (40%).

Din punct de vedere al evaluarii secundare a rezultatelor, ca procent de
repigmentare a leziunii tratate din perspectiva medicului/observatorului, se
observa o discreta superioritate a terapiei topice cu fenitoind, in 30% din cazuri



obtindndu-se repigmentare in procent de 75-100% din suprafata tratatd, spre
deosebire de PUVA terapia locala unde acelasi procent de repigmentare s-a obtinut
in doar 20% din cazuri

Discutii

Fenitoina (5,5-difenilhidantoina), acest agent anticonvulsivant utilizat atat la
nivel cutanat cat si pe cale sistemica in tratamentul anumitor afectiuni
dermatologice, poate fi util in tratamentul vitiligo-ului. Pe de alta parte,
fotochimioterapia este o metoda cunoscuta ca fiind eficienta in repigmentarea
leziunilor de vitiligo, o multitudine de agenti fiind testati In vederea stabilirii
protocoalelor de fotochimioterapie.

Concluzii

Din punct de vedere al studiului clinic, aplicatiile topice de fenitoina se
dovedesc a fi o metoda facila si eficienta de tratament, comparabila din punct de
vedere al eficacitatii cu metode terapeutice consacrate si dovedite eficiente in studii
de specialitate. Evaluarea repigmentarii obtinute in urma terapiei cu fenitoina, atat
din perspectiva pacientului cat si din perspectiva observatorului/medicului, releva
un rezultat satisfacator intr-un procent sensibil mai mare decat in cazul PUVA
terapiei locale, superioritate care, chiar daca nu este semnificativa statistic, deschide
noi perspective in ceea ce priveste tratamentul In vitiligo.

STUDIU 6. CALITATEA VIETII PACIENTILOR CU VITILIGO

Introducere

Vitiligo este o afectiune cutanata depigmentantd, cu impact major asupra
calitatii vietii pacientilor, afectarea aspectului exterior determinand consecinte
psihologice de multe ori devastatoare. Studiile publicate pana in prezent atesta
relatia cauzala existenta intre stres si declansarea bolii.

Ipoteza de lucru. Obiective

Obiectivele studiului constau in evaluarea naturii si extinderii dificultatilor
sociale si psihologice asociate vitiligo-ului si identificarea determinantilor clinici
relevanti pentru calitatea vietii.

Material si metoda

S-au evaluat natura si extinderea dificultatilor sociale si psihologice asociate
vitiligo-ului si impactul acestora asupra compliantei si raspunsului la tratament,
utilizand Indexul Dermatologic de Calitate a Vietii (Dermatology Life Quality Index -
DLQI). Varianta validata psihometric in limba romana a chestionarului DLQI a fost
aplicata in cazul a 40 de pacienti luati in studiu.

Rezultate
Scorurile DLQI obtinute au variat de la 0 la 21, media * deviatia standard fiind
8.17 * 3.88, evidentiind un efect moderat al acestei afectiuni asupra calitatii vietii



pacientilor. Se evidentiaza corelatia, semnificativa din punct de vedere al calitatii
vietii, cu suprafata cutanata afectata si cu distributia leziunilor de vitiligo. O
suprafata cutanata extinsa si o distributie periferica, la nivelul zonelor expuse, a
leziunilor depigmentate, influenteaza semnificativ atat calitatea relatiilor sociale cat
si perceptia propriei afectiuni cutanate, a propriului corp.

Discutii

In ultimii ani s-a acordat o atentie deosebitd efectelor psihologice ale
diferitelor afectiuni cutanate si calitatii vietii acestor pacienti. Media obtinuta in
urma efectuarii studiului de fata este mai mare decéat cea obtinuta de Finlay si Khan
in studiul din 1994 (7.3) si Kent si Al-Abadie In 1996 (4.82), dar mai mica decat cea
obtinuta de Parsad in 2003 (10.67).

Concluzii

Vitiligo exercita o influenta semnificativa asupra calitatii vietii pacientilor, fara
a influenta morbiditatea si mortalitatea generala astfel ca, din perspectiva clinica,
evaluarea calitatii vietii nu ar trebui exclusa dintre variabilele clinice de rutina.

CONCLUZII GENERALE

Analiza de genomica functionala, aplicatd la nivelul intregului transcriptom,
utilizand evaluarea nivelelor de expresie genica prin reactia microarray a identificat
163 de gene diferit exprimate in tegumentul depigmentat fata de tesutul normal
pigmentat, dintre care 57 gene au fost supraexprimate si 106 gene subexprimate.
Deasemenea, datele obtinute evidentiaza o deficienta a mecanismului de apoptoza,
relevand o slaba implicare a caii Bcl2/ Bax.

La concentratii mici (0.1 - 0.5 pg/ml) fenitoina stimuleaza cresterea si
proliferarea melanocitara in vitro, abilitatea de-a stimula melanocitele putandu-se
dovedi eficienta in tratamentul acestei afectiuni.

Gelul pe baza de Carbopol 940 prezinta cea mai buna capacitate de cedare in
vitro a fenitoinei, acesta fiind util pentru incorporarea intr-un produs topic.

Din punct de vedere al evaludrii balantei stresului oxidativ In cazul celor
doua metode terapeutice luate in studiu, expunerea tegumentului afectat de vitiligo
la fenitoina topica determina reducerea proceselor de peroxidare lipidica la nivelul
tesutului cutanat, precum si stimularea sistemelor antioxidante protectoare.

Din punct de vedere al studiului clinic, aplicatiile topice cu fenitoina se
dovedesc a fi o metoda facila si eficienta de tratament, comparabila din punct de
vedere al eficacitatii cu metode terapeutice consacrate si dovedite eficiente in studii
de specialitate, In cazul nostru cu fotochimioterapia locala.

Vitiligo exercita o influenta semnificativa asupra calitatii vietii pacientilor, cu
afectarea concomitenta a activitatilor zilnice, a relatiilor interpersonale si a
activitatii profesionale.



ORIGINALITATEA $I CONTRIBUTIILE INOVATIVE ALE TEZEI

In cadrul acestei lucridri am incercat o evaluare de ansamblu a unei afectiuni
prea putin cunoscute pana in prezent, vitiligo. Pana la momentul actual nu sunt
studii in vitro finalizate care sa ateste efectul fenitoinei asupra melanocitelor. Prin
studiul efectuat pe melanocite umane normale am evidentiat stimularea cresterii si
proliferarii melanocitare la concentratii mici de fenitoind, fiind primul studiu
experimental de acest fel publicat pana in prezent.

Atat studiul clinic comparativ intre terapia topica cu fenitoind si
fotochimioterapia locala, cat si evaluarea balantei stresului oxidativ secundar
aplicarii celor doua metode terapeutice, sunt primele de acest gen pana in prezent,
conform literaturii de specialitate, reprezentand un punct de plecare pentru studiile
ulterioare.

Inovatia studiului de genomica functionald constd in evaluarea intregului transcript
celular pe probe de vitiligo comparativ cu tesut normal pigmentat, proces ce reprezintd o
abordare importantd, pentru o mai bund intelegere a dereglarilor care au loc la nivelul
mecanismelor moleculare ce valideaza fenotipul patologiei vitiligo.
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INTRODUCTION

Vitiligo is a skin disorder with unknown etiology despite numerous present
hypotheses regarding the subject. Postulated therapeutic methods to treat this
condition are multiple, among these, photochemotherapy plays a vital role in
improving the aesthetic defect caused by vitiligo.

On the other hand, phenytoin (diphenylhydantoin), a commonly used
anticonvulsant agent, has a multitude of effects that make it potentially useful in the
treatment of vitiligo. Based on this hypothesis we conducted an experimental in
vitro study on melanocyte culture research, to assess cell viability, growth and
proliferation of melanocytes in phenytoin added cultures. Highlighting the
phenytoin induced stimulating viability of melanocyte proliferation for the first
time in the literature, implied the assessing of the “in vivo” vitiligo evaluation; this
clinical trial appraised the degree of repigmentation obtained after local application
of phenytoin compared with previously demonstrated to be effective methods in
treating this condition, photochemotherapy respectively.

In a disease so complex and so poorly understood so far, it is required to
evaluate the effect of hypothetical drug agent's effectiveness upon some
etiopathogenic theories thought to be involved in triggering the disease. In this
regard, we explored two of these theories, namely the theory of oxidative stress and
apoptosis theories. In order to elucidate the complex pathologies, we completed a
study of functional genomics analysis for the entire transcriptome by microarray
analysis.

PRESENT STATE OF KNOWLEDGE

Vitiligo is a common dermatosis that affects 0.5-2% of the population and is
characterized by the appearance of well defined depigmented macules and plaques,
whose number and size increase gradually over time. Depigmentation is caused by
the loss of functional melanocytes in the affected areas, but still the mechanism
remains unknown.

Although many hypotheses have been issued to explain the etiology of this
condition, each based on scientific evidence, none of them can completely explain
the disappearance of melanocytes and standing mechanism for the acromic lesions,
therefore vitiligo is currently considered to be a multifactorial disorder.

PERSONAL CONTRIBUTION
WORKING HYPOTHESIS. OBJECTIVES
Phenytoin, is currently used in the treatment of inflammatory skin disorders, the

effect upon cellular immunity is potentially useful in the treatment of vitiligo,
therefore the purpose of the research is to:
e Assess the effectiveness of phenytoin on melanocyte cultures;



e Assess gene expression levels by microarray reaction. Evaluate the
involvement of apoptosis in vitiligo;

e Evaluate the balance between pro-oxidant and antioxidant enzyme
systems agents in two comparative therapeutic methods;

e Emphasizing some serious arguments for or against the effectiveness
of local applications of phenytoin in repigmentation of vitiligo lesions
and comparative assessment of the effectiveness of local
photochemotherapy (PUVA).

GENERAL METHODOLOGY
The project emphases 2 different research pathways:
e Experimental study
e Clinical research study
Study type: interventional experimental study
Targeted population: patients diagnosed with vitiligo, addressing the Dermatology

Clinic service, with no local or systemic treatment at the time of the survey for the
disorder.

STUDY 1. FUNCTIONAL GENOMIC STUDY OF APOPTOSIS IN VITILIGO

Introduction

In recent years, microarray technology was used to analyze gene expression
patterns in a variety of skin diseases and is useful for designing individualized
approaches to treat various skin disorders. The process of apoptosis is a distinctive
pathway of cell death differentiated from necrosis by morphology and mechanism
and plays a crucial role in cellular homeostasis.

Working hypothesis. Objectives
The functional genomics study follows the identifications and the study of genes
involved in the cell signalling pathways that activate or respectively inhibit the
mechanisms implied in vitiligo lesion development.
Objectives:
4. Transcriptomic tissue difference evaluation in vitiligo versus normal
tissue for identifying genes involved in this pathology;
5. Assessment of altered pathways and molecular mechanisms involved in
vitiligo etiopathogenesis;
6. Assessment of apoptotic process in vitiligo.



Materials and methods

Biological material

For functional genomics study, based on microarray analysis, we used biological
tissue samples from 8 patients diagnosed with vitiligo. Two different skin biopsies
were harvested from each patient, a fragment of the depigmented areas and another
one from normal unaffected skin areas.

Microarray technology

For this study we used Agilent (Whole Human Genome) technology, that is capable
to provide reliable and accurate information upon the entire cellular transcriptome.

Results
Total RNA extraction and purification
RNA extractions used Tri Reagent® (Sigma-Aldrich) thechnology and followys the
classic protocol described by Chomczynski et al.
Qualitative evaluation and quantification of total RNA
RNA quantification required nanotechnology techniques according international
microarray study protocols.
Quality control threshold was set for 285/185>1.7 and RIN >8 respectively.
After the concentration of each sample was properly evaluated, all RNAs were
diluted with RNA-ase free water for a final concentration of 50 ng/pl.
Qualitative and quantitative analyses revealed specific electroferograme sites of
good suitable RNA for undergoing studies.
Microarray probes (reporters) syntesis

Microarray probe synthesis is based upon a complementary DNA chain
(cDNA), of messenger RNA followed by hybridisation and fluorochrome labelling
(Cy 3 or Cy5) of a short segment of cRNA of the coding DNA.
Microarray probe hybridisation

Hybridisation required 825 ng of each specific probe for microarray analysis
Acquisition and image processing

The collection of microscopic DNA spots attached to a solid surface were
detected and quantified by detection of fluorophore labelled targets to determine
relative abundance of nucleic acid sequences in the target.
Bioinformatics analysis of the microarray obtained data
Text files obtained from the numerical colorimetric conversion of the data were
used for further analysis. Analysis algorithm followed some steps: importing and
normalizing data suppression controls marked spots filtering, summarizing
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sequences, estimating missing values, differential analysis and generate a list of
differently expressed genes.

The functional analysis of the gene expression

The functional genomics study identified 163 genes, with a different expression in
the affected depigmented skin tissue, compared to pigmented nonaffected skin, with
a total of 57 overexpresed genes and 106 downregulated gene.

The functional analysis for the analysed gene package used IPA computer soft
programme. A number of 5 genes were therefore identified (DCT, TYR, RYP, SOX 10,
MSH-R) to inactivate the canonical pathway implied in the pigmentation signalling
and melanocytes development.

Apoptotic regulation in vitiligo

The assessment of apoptotic mechanisms was based on the analysis of 26 genes all
evaluated in the functional microarray analysis. Our data highlighted a decreased
value bellow 2.171 for the apoptotic mechanism in vitiligo compared to normal
unaffected skin, with an adjusted p value of 4.35E-02.

Thus, the data obtained show a deficiency of the indirect pathways of the apoptotic
mechanisms that do not include BCL2 family but other melanocyte-specific genes.
So, our survey data show a weak involvement of BCLZ / Bax pathway.

Discussions

The vast majority of genes identified as being specific for vitiligo showed a lack of
function, characterized by a underexpression of the vitiligo isolated transcript
compared with that of similar genes in normal skin. Some of the downregulated
genes involved in the synthesis of melanin (DCT, MC1R, OCA2, PMEL, Sox9, TYR,
TYRP1), storage of melanin and L-tyrosine hydroxylation (TYR), melanin
metabolism (TYRP1), melanocytes growth (MC1R) phosphatidylserine transport
(MLAN) or epithelial cell development (Sox9, SOX10).

Also, most of the genes belonging to the BCL2 family with a anti-apoptotic activity:
Bcl-2, Bcl-x, Bel-XL, Bcl-XS, Bcl-w or pro-apoptotic activity: Bax, Bak, Bid, Bad, Bim,
Bik, Blk, Puma, with no statistically significant altered levels of expression.

Conclusions

The results of the study confirm the hypothesis that melanocytes originated from
vitiligo affected skin lesions have an significant altered gene expression compared to
normal pigmented nonafffected skin melanocytes.



STUDY 2. THE EFFECT OF PHENYTOIN ON IN VITRO MELANOCYTES
PROLIFERATION

Introduction

Phenytoin (5, 5-diphenylhydantoin) is an effective and commonly prescribed
anticonvulsant agent, used both local and systemic treatment of certain
dermatological disorders.

Working hypothesis. Objectives

Previously published reports suggest the hypothesis that phenytoin may be a
reliable option in the treatment of vitiligo, given the known immunomodulatory
activity of facial pigmentation side effects observed during treatment of neurological
conditions. The objective of this study is to evaluate the effect of phenytoin on
normal human melanocyte cultures and asses the substance cytotoxic effects using
colorimetric methods.

Materials and methods

e Human normal in vitro melanocyte cultures - a specific melanocyte
cell lineage was acquired and grown in a special melanocyte culture.

e Morphology - the morphological aspect of the melanocytes was
observed and documented by microscopic examination.

e Cell proliferation - was assessed using chemosensitivity or
colorimetric methods to determine the number of viable dividing
(proliferating) cells

Results

Statistical analysis shows that at low concentrations (0.1 mg/ml and 0.5 mg/
ml) phenytoin stimulates growth and cell proliferation in the melanocytes cultures,
viability was higher than that obtained for controls (melanocytes in culture). Slight
increased phenytoin concentrations increase viability of melanocytes but later at
higher values, the increase in the concentration of phenytoin shows a decrease in
viability by 0001, with each administrated unit.

Discussions

This agent has a multitude of effects that make it potentially useful in the
treatment of vitiligo, being postulated particularly because of the suppressant effect
on cell-mediated immunity.



Conclusion

Although in the present there is no universal panacea for vitiligo, topical
applications of phenytoin, which has inhibitory effects on cell-mediated immunity
and has the ability to stimulate melanocytes at low concentrations, may be effective
in treating this condition.

STUDY 3. IN VITRO EVALUATION OF PHENYTOIN RELEASE

Introduction
Currently, more or less permanent beneficial alternative therapeutic results are
tested for vitiligo, in order to find the optimal method of treatment.

Working hypothesis

Assuming that phenytoin may be a viable option in the treatment of vitiligo, the
objective of this study is to select the topical phenytoin products that give the better
and faster results for specific use in subsequent trials.

Materials and methods
We prepared different topical phenytoin products: gel, hydrophilic creams and
moisturisers aiming at the selection of these formulas in selecting the one that
properly releases phenytoin.
In vitro assessment of phenytoin release

Using a cell consisting diffusions of a donor and a receiver, each a membrane-
based cellulose acetate compartment. The amount of diffused phenytoin was then
assessed by determining sample absorption at 220 nm.

Results

The graphic analysis revealed that the release of phenytoin increases
progressively from the first hour, the values obtained being 47.25% for gel, 14.54%
for hydrophilic cream and 1.25% for ointment, eight hours after application.
Analysis shows that phenytoin gel releases the active product significantly faster
than hydrophilic cream and ointment.

Discussions
This study shows that the gel is a suitable vehicle for topical preparation with
phenytoin, resulting in a significantly higher in vitro release and faster than other



transporter studied, so therefore gel products will be selected for further clinical
studies.

Conclusions

Knowing that low concentrations of phenytoin stimulates growth and cell
proliferation in melanocyte cultures, the present study shows that based gel
Carbopol 940 has the best ability in vitro release of phenytoin, which is useful for
incorporation into a topical product.

STUDY 4. COMPARATIVE EVALUATION OF PRO-OXIDANT AND ANTI-OXIDANT
MARKERS AFTER TOPICAL PHENYTOIN AND LOCAL PHOTOCHEMOTHERAPY
TREATMENT IN VITILIGO

Introduction

Oxidative stress is defined by oxidative damage of the cell and therefore entire
body caused by ROS. It is associated with a disruption between pro-oxidantive/anti-
oxidantive balance in favour of the first component. Theory of oxidative stress in
vitiligo melanocytes implies an increased intrinsic sensitivity to
oxidative stress secondary to toxic intermediates of melanin precursors, or from

other sources.

Working hypothesis. Objectives

Assuming the involvement of oxidative stress in vitiligo etiopathogenesis, I
tried to evaluate the extent of this possible pathogenetic mechanism in determining
the balance between pro-oxidant agents and antioxidant systems in the application
of two therapeutic methods considered to reduce antioxidant components and also
augment the oxidant levels, respectively topical PUVA therapy and local therapy
with phenytoin

Materials and methods

Patients were included in the study to assess the oxidative stress markers in
two different therapeutic methods, topical therapy with phenytoin gel 2% (group I)
and local photochemotherapy (Psoralen and UVA - group II). Patients underwent
skin biopsy of depigmented lesions both before and after three months alone to
assess pro-oxidative/anti-oxidative balance. All measures were based upon
malondialdehyde (MDA) and hydrogen donors (DH) indicators.

Results



The evaluation of these two therapeutic study methods show that both lead to
a reduction in the level of oxidants and MDA respectively and also increase the level
of antioxidants at the end of the treatment, namely DH. If antioxidative levels
increases in 80% of cases for both of the applied therapeutic methods, the
oxidantive level is observed to be superior in case of topical therapy with phenytoin,
which causes a reduction in MDA levels in 90% of patients, while PUVA therapy
reduces oxidative levels in only 70% of patients. Despite the obvious inverse
correlation between levels of MDA and DH respectively for both types of treatment,
MDA and DH correlations differences depending on the type PUVA therapy vs.
phenytoin were not significantly different. These correlations are statistically
insignificant, attributable to the fact that we evaluated a small sample of only 20
cases.

Discussions

MDA, as the final product of lipid peroxidation, and is currently accepted as a
specific indicator of oxidative stress. DH capacity as an antioxidant marker signifies
the skin's defence capacity of patients with vitiligo. This is the first study assessing
comparative levels of MDA and DH tissue under the influence of two therapeutic
methods, topical applications of local phenytoin and PUVA local therapy.

Conclusions

Vitiligo affected skin to topical phenytoin exposure reduces lipid peroxidation
processes in the skin tissue, processes evaluated through MDA skin levels, similar to
the therapeutic method known as local PUVA therapy. The same therapeutic method
stimulates the skin protective antioxidant systems in this case through DH capacity.

STUDY 5. COMPARATIVE CLINICAL STUDY OF PHENYTOIN AND LOCAL PUVA
THERAPY IN VITILIGO

Introduction

So far, none of the known therapeutic methods has not demonstrated full
efficacy in the treatment of vitiligo, studies revealing that partially favourable
results can be obtained using both medical and surgical methods.

Working hypothesis. Objectives

This study aims to evaluate the effectiveness of topical applications of phenytoin,
assuming that this agent has effects that make it potentially useful in the treatment
of vitiligo. Efficacy will be assessed versus local photochemotherapy (PUVA), proved



to be effective in repigmentation of vitiligo lesions in order to better subsequent
therapeutic decisions in patients suffering from vitiligo.

Materials and methods
A prospective case-control study was designed to assess the effectiveness of these
two therapeutic methods. 20 eligible patients were randomly assigned in groups of
from 1:1 to either topical treatment with phenytoin (group 1) or local
photochemotherapy (Psoralen and UVA - group II). Therapy lasted 3 months.
Evaluation of therapeutic response is achieved in three ways:
a. Primary evaluation results: percentage of repigmentation in terms of
patient perspective;
b. Secondary assessment of results: percentage of repigmentation of
lesions treated in terms of doctor / perspective and observation;
c. Tertiary evaluation: the existence of adverse effects of therapy.

Results

In terms of primary evaluation results, the percentage of repigmentation from the
patient's perspective reveals a satisfactory result in 30% of cases, both in group I
and in group II, while the percentage of patients who reported they were
moderately satisfied of this therapeutic method is slightly higher in the group of
topical therapy with phenytoin (50%) compared with the group exposed PUVA
therapy (40%).

In terms of secondary assessment results as a percentage of repigmentation of
lesions treated in terms of doctor / observation and perspective, there is a discrete
superiority of topical phenytoin therapy in 30% of cases resulting in repigmentation
at the rate of 75-100% of the treated surface, unlike local PUVA therapy where the
same percentage of repigmentation was achieved only in 20% of cases.

Discussions

Phenytoin (5,5-diphenylhydantoin), an anticonvulsant agent used both
coetaneous and systemically in the treatment of certain skin disorders may be
helpful in treating vitiligo. On the other hand, photochemotherapy is a method
known to be effective in repigmentation of vitiligo lesions, a variety of agents being
tested to establish effective photochemotherapy protocols.

Conclusions
In terms of the current clinical trial, topical applications of phenytoin proves to
be an easy and effective method of treatment, comparable in terms of effectiveness



to other therapeutic methods established and proven to be effective.
Repigmentation evaluation after phenytoin therapy, both from the patient's
perspective and from the perspective of the doctor, shows a satisfactory result in a
significantly higher percentage of superiority than for local PUVA therapy, although
not statistically significant, opens new perspectives regarding treatment of vitiligo.

STUDY 6. QUALITY OF LIFE IN VITILIGO PATIENTS

Introduction

Vitiligo is a skin pigmentation disorder with a major impact on quality of life,
affecting appearance often causing devastating psychological consequences. Current
published data show that a causal relationship exists between stress and the onset
of this disease.

Working hypothesis. Objectives

The objectives of the study are to assess the nature and extent of social and
psychological difficulties associated to vitiligo and identifies relevant clinical
determinants of quality of life.

Materials and methods

We assessed the nature and extent of social and psychological difficulties associated
to vitiligo and their impact on compliance and response to treatment using the
Dermatology Quality of Life Index (Dermatology Life Quality Index - DLQI)
psychometrically validated in Romanian version of the DLQI questionnaire, was
therefore applied to 40 patients included in the study.

Results

DLQI scores ranged from 0 to 21, mean * standard deviation was 8.17 + 3.88,
showing a moderate effect of the disease on quality of life. It highlights the
correlation as significant in terms of quality of life, and affected skin surface
distribution of vitiligo lesions. An extended skin surface and a peripheral
distribution in the exposed areas, significantly influences the quality of social
relations and their aesthetic perception of skin disorder.

Discussions
In recent years special attention was paid to the psychological effects of various skin
disorders and quality of life of these patients. The average performance obtained



from this study is higher than that obtained by Finlay and Khan in the 1994 study
(7.3) and Kent and Al-Abadie in 1996 (4.82), but lower than that
obtained by Parsad in 2003 (10.67)

Conclusions

Vitiligo significantly influence the quality of life without affecting morbidity
and mortality so that from clinical perspective, assessing the quality of life should
not be routinely excluded from clinical variables.

GENERAL CONCLUSIONS

¢ Functional genomics analysis, applied to the entire transcriptome, using
assessment levels by reacting microarray gene expression identified 163 genes
differently expressed in normal tissue from depigmented skin pigment, of which 57
genes were overexpressed and 106 genes downregulated. Also, the data obtained
show a deficiency of apoptosis mechanism, revealing a weak involvement of
BCL/Bax pathway.

e Atlow concentrations (0.1 - 0.5 mg / ml) phenytoin stimulates the growth
and proliferation of melanocytes in vitro, highlighting the ability to stimulate
melanocyte and therefore to be effective in treating this condition.

e Carbopol 940 gel based has the best in vitro ability to release of phenytoin,
which is useful for incorporation into a topical product.

¢ In terms of assessing oxidative stress balance in the two therapeutic
methods, the exposure of the affected by vitiligo skin to topical phenytoin reduces
lipid peroxidation processes in the skin tissue and stimulate antioxidant protective
systems.

e In terms of the clinical trial, topical applications of phenytoin prove to be an
easy and effective method of treatment, comparable in terms of effectiveness to
other therapeutic methods established and proven to be effective in medical studies,
in this particular case photocemotherapy.

e Vitiligo significantly influences the quality of life of patients with
concomitant impairment of daily activities, interpersonal relations and professional
activity.

ORIGINAL ELEMENTS OF THE THESIS

In this paper I attempted an overall assessment of vitiligo, little known disease until
now. So far, there are not completed in vitro studies showing the effect of phenytoin
on melanocytes. The present study on normal human melanocytes has highlighted



melanocyte stimulating growth and proliferation at low concentrations of
phenytoin, the first experimental study of its kind published to date.

Both clinical trial comparing topical therapy with phenytoin and local
photochemotherapy and balance assessment of oxidative stress secondary to
therapeutic application of the two methods, are currently the first of its kind,
according to the literature, representing a starting point for future studies.
Functional genomics innovation study is to evaluate the entire transcriptome of
vitiligo cell samples compared with normal tissue, a process with an important
approach for a better understanding of the molecular mechanisms involved in
vitilgo etiphategenesis and also validates the characteristic phenotype in vitiligo.



