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acid hialuronic (HA)tratament local, arsura grad 2b, cicatrice hipertrofica, cicatrice cheloid3,
colagen (COL) tip ILfactor de crestere asemandtor insulinei - 1 (IGF-1)) inflamatie, fibroza,
vascularizatie

INTRODUCERE

Vindecarea plagilor este un subiect indelung analizat in literatura de specialitate. Desi
fiziologia vindecarii plagilor nu pare sa mai aiba secrete, in practica, tratamentul cicatricilor
patologice ramane In continuare o sarcind dificild pentru clinician. Cicatricile retractile,
hipertrofice si cheloide, sunt adesesa intalnite in sfera ORL. Noi metode de tratament al acestor
cicatrici sunt publicate constant, dar nici o metoda individuala nu asigura in totalitate un rezultat
ideal, si anume, obtinerea unei cicatrici suple care sa nu produca deficit functional sau estetic.
Astfel, se dovedeste cd o abordare axata pe preventia acestor cicatrici este mai eficienta decat
alternativa concentrata pe tratamentul lor, o data ce sunt clinic manifeste.

In acest sens, lucrarea de fatd investigheazi diferite metode de interventie terapeutici
precoce, inca din stadiul de vindecare al plagilor, care au ca obiectiv obtinerea de cicatrici cat mai
suple, fara tendinta la hipertrofie.

Una din cele mai dezbatute probleme privind cicatrizarea in sfera ORL este reprezentata de
cicatricea cheloida de la nivel auricular, motiv pentru care intreaga atentie a fost acordata
tratamentului plagilor de la nivelul urechilor.

Tentativa de a aplica local hormoni anabolizanti a pornit de la bine cunoscutele efecte pe
care acestia le au In vindecarea arsurilor In administrare sistemica. Dar orice administrare
sistemici este impovirati de anumite efecte adverse mai mult sau mai putin grave. In speranta ci
putem reduce sau chiar aboli aceste efecte adverse ale hormonilor anabolizanti pe de o parte si de



a beneficia de efectele benefice asupra vindecarii plagilor, ne-am propus o abordare noua si
anume aplicarea locala, la nivelul plagilor.

CONTRIBUTIA PERSONALA

Ipoteza de lucru

Lucrarea de fata isi propune investigarea unor noi metode de tratament local a plagilor de la
nivel auricular, care sa permita o vindecare mai rapida cu cicatrici minime. O atentie deosebita s-a
acordat celor doi hormoni anabolizanti: rGH, respectiv OXA, a caror efecte favorabile asupra
procesului de vindecare a plagilor sunt bine cunoscute In administrare sistemica. Orice
administrare sistemicad atrage dupa sine si efecte adverse, mai mult sau mai putin grave. Astfel,
aplicarea lor locald ar putea reprezenta o varianta de scurtcircuitare a acestor efecte nedorite,
stimuland totodatd procesul de vindecare a plagilor.

In vederea cresterii eficacititii acestora in aplicare locald, acesti hormoni au fost
incorporati In biomateriale transportoare precum HA si COL tip 1.

Astfel, obiectivele principale ale lucrarii au fost: dezvoltarea unui model experimental de
plaga cu tendinta la cicatrizare vicioasa, identificarea efectelor aplicarii topice de rGH pe plagi
arse grad 2b la nivelul pavilionului auricular la iepure, folosind HA, respectiv COL tip 1 ca
biotransportor, identificarea efectelor aplicarii topice de OXA pe pldgi arse grad 2b la nivelul
pavilionului auricular la iepure, folosind HA, respectiv COL tip 1 ca biotransportor, precum si
monitorizarea posibilelor efecte sistemice ale aplicarii locale a celor doi hormoni.

Adaptarea modelului experimental la studiu

Ipoteza de lucru. Scopul acestui experiment a fost acela de obtine o arsura grad 2b la
nivelul fetei ventrale a pavilionului auricular la iepure, ca si model de plaga cu tendintad la
vindecare vicioasa.

Material si metoda. S-au folosit 5 iepuri rasa Noua Zeelandd. Toate manoperele s-au
realizat in anestezie generald. La nivelul pavilionului auricular s-au produs plagi arse folosind un
instrument din cupru, cu o greutate de 85 de grame. Instrumentul s-a incalzit, prin imersie in apa
la temperatura de fierbere. Temperatura acestuia a fost masurata cu un termometru cu infrarosu.
Instrumentul a fost aplicat perpendicular pe fata ventrala a pavilionului auricular al iepurelui si s-
a cronometrat timpul de contact. S-au testat temperaturi ale instrumentului pornind de la 43°
pana la 54° Celsius, cu timp de contact intre 3 si 7 secunde. Plagile obtinute au fost pansate. Dupa
3 zile s-au recoltat biopsii din zonele arse pentru examenul histopatologic, in vederea determinarii
profunzimii arsurii.

Rezultate. Arsura de grad IIb, la nivelul pavilionului auricular a fost obtinuta in urma unui
timp de contact de 6 secunde, cu instrumentul de cupru la temperatura de 50° Celsius. Examinarea
histopatologica a evidentiat afectarea arhitecturii normale a tegumentului de la nivelul urechii,
cuprinzand in profunzime inclusiv dermul reticular.

Concluzii. Obtinerea unei arsuri gradul 2b la nivelul fetei ventrale a urechii la iepurele rasa
Noua Zeelanda a fost posibila folosind un instrument de ardere din cupru la o temperatura de
50°C, in urma unui contact cu tegumentul de 6 secunde.

Metodologie comuna studii 1-4

Studiile s-au realizat pe iepuri rasa Noua Zeelanda, masculi. Toate manoperele s-au realizat
in anestezie generald. S-au recoltat 2 ml singe venos de la fiecare animal in vederea
determinarii urmatorilor parametrii: glicemie, bilirubina totald, bilirubina directa, ASAT, ALAT,



proteine totale, albumina. in cazul experimentelor in care a fost aplicat rGH, s-a determinat, in
plus IGF-1.

Pe fata ventrala a fiecarei urechi s-a produs cate o arsura tip 2b, cu ajutorul instrumentului
din cupru. Fiecare iepure prezintd o plaga martor si o plaga de studiu. La toti iepurii, urechea
stinga a fost considerata control, iar urechea dreapta- studiu. Pe urechea stanga, de control, s-a
aplicat un gel contindnd doar biomaterialul (HA sau COL1, in functie de experiment), iar pe
urechea dreapta un gel contindnd biomaterialul (acelasi ca pentru urechea stanga) si un hormon
anabolizant (rGH sau OXA, in functie de experiment). Peste s-a aplicat pansamentul semi-ocluziv.

Pansamentul s-a schimbat tot a doua zi, in anestezie generald, timp de 2 saptamani. La
finalul celor doua saptamani, noi probe de sange venos s-au recoltat de la fiecare animal de
experientd. In siptidmana a zecea s-au recoltat biopsii excizionale de la nivelul cicatricilor pentru
examen histopatologic si imunohistochimic.

Astfel s-a evaluat semicantitativ raspunsul inflamator, depunerea de colagen, celularitatea
fibroblastica si vascularizatia. S-au realizat masuratori ale epidermului si dermului. S-a realizat
examenul imunohistochimic, utilizand anticorpi anti-alfa-actind musculara neteda, anti-colagen I
si anti-colagen III .

Studiul 1. Efectele aplicarii topice de rGH, folosind HA ca

biotransportor

Ipoteza de lucru. intr-o incercare de a gribii vindecarea plagilor si de a obtine cicatrici
minime, am produs arsuri gradul 2b la iepuri, la nivelul urechilor si s-au testat efectele aplicarii
locale de rGH, folosind HA ca biotransportor.

Material si metoda.Pentru acest studiu a fost folosit un grup de 15 iepuri rasa Noua
Zeelanda. Doua arsuri de gradul 2b au fost produse, cite una pe fata ventrala a fiecarei urechi. Pe
urechea stanga a fiecarui iepure, considerata martor, s-a aplicat gelul de HA, iar pe urechea
dreaptd, considerata studiu, s-a aplicat gelul alcdtuit din HA si rGH. Concentratia principiului activ
a fost astfel stabilita, incat, dupa aplicare doza de rGH sa fie de 0,50 mg/m?2.

Rezultate. Valorile glicemiei, IGF-1 nu au variat semnificativ dupa administrarea de rGH
locala. S-au inregistrat diferente semnificatice intre cele doua parti anatomice (urechea dreapta
fata de urechea stingd) in ceea ce priveste celularitatea fibroblastica, depunerea de colagen
(p(0,03)<0,05) si vascularizatia (p(0,01)<0,05), dar si inflamatia (p(0,01)<0,05). S-au inregistrat
diferente semnificative in ceea ce priveste grosimea dermului intre partea de studiu ( dreapta) si
partea de control (stanga).

Cuantificarea semicantitativa a expresiei a-SMA, a relevat o expresie mai intensa pe partea
de studiu unde s-a aplicat topic rGH. Pe ambele parti anatomice, intensitatea expresiei colagenului
tip III a fost mai mare In dermul papilar, in timp ce expresia colagenului tip I a fost mai mare in
dermul reticular. In ceea ce priveste distributia fibrelor de colagen, nu s-au sesizat diferente
importante intre cele doua parti antomice.

Concluzii. rGH aplicat pe plagi arse la nivelul pavilionului auricular, a avut efecte benefice
asupra procesului de vindecare. Vindecarea a fost mai completd pe partea de studiu unde s-a
aplicat combinatia de rGH si HA.

Studiul 2. Efectele aplicarii topice de OXA, folosind HA ca

biotransportor

Ipoteza de lucru. Intr-o incercare de a preveni formarea de cicatrici hipetrofice, efectele
aplicarii locale ale OXA, folosind HA ca biotransportor au fost testate. Ca ipoteza de studiu am
considerat ca OXA poate influenta inflamatia, colagenul, depunerea de fibroblasti,



neovascularizatia, expresia a-SMA, asa ca l-am testat pe arsuri gradul 2b (profund) realizate pe
urechi la iepuri.

Material si metode. S-a folosit un lot alcatuit din 10 iepuri. Pe urechea dreapta a fiecarui
iepure (studiu) s-a aplicat un gel de HA si OXA, iar pe urechea stanga (control), numai gelul de HA.
Concentratia de OXA a fost astfel stabilitd, incat, dupa aplicarea gelului, acesta sa fie de 2,4mg/m?2.

Rezultate. Patrusprezece plagi au fost studiate: sapte apartinand grupului de control si
sapte grupului de studiu. 6 cicatrici de pe partea de control au prezentat aspect hipertrofic si o
cicatrice de pe partea de studiu. Inflamatia, depunerea de colagen si fibroblasti, precum si
vascularizatia au fost mai intens exprimate pe partea stanga de control, acolo unde si numarul de
cicatrici hipertrofice din punct de vedere clinic a fost mai mare. S-a constatat o grosime mai mare
a epidermului si a dermului de pe partea stanga, de control. Orientarea fibrelor de colagen a fost
paraleld cu suprafata cutanatda pe partea de studiu, spre deosebire de partea de control unde
orientarea acestora a fost pe mai multe planuri. Pe partea dreaptd, de studiu, numarul
miofibroblastilor activati a fost mult redus comparativ cu partea contralaterala.

Concluzii. Administrarea topica a OXA folosind HA ca biotrasportor a redus aparitia
cicatricilor hipertrofice. Nu s-au Inregistrat efecte adverse sistemice.

Studiul 3. Efectele aplicarii topice de rGH, folosind COL tip I ca

biotransportor

Ipoteza de lucru. In acest studiu, intr-o incercare de a gribii vindecarea pligilor si de a
obtine cicatrici minime, am produs arsuri gradul 2b la iepuri, la nivelul urechilor si s-au testat
efectele aplicarii locale de rGH, folosind colagenul tip 1 ca biomaterial transportor.

Material si metode. Au fost folositi 15 iepuri rasa Noua Zeelanda. Pe urechea stanga a
fiecarui iepure, consideratd martor, s-a aplicat gelul de colagen tip 1, iar pe urechea dreapts,
considerata studiu, s-a aplicat gelul alcatuit din colagen tip 1 si rGH.

Rezultate. In majoritatea cazurilor, pligile au fost uscate (10 pe partea stanga si 12 pe
partea dreaptd), acoperite de o crustd/escara. Crustele nu au fost indepartate mecanic, s-au
autodelimitat. Nu au rezultat modificari ale valorilor glicemiei si IGF-1 dupa aplicarea topica de
rGH. Nu s-au inregistrat diferente semnificative intre urechea dreapta si cea stanga in ceea ce
priveste inflamatia, fibroza si vascularizatia. in sectiunile provenite de pe partea dreapti numarul
miofibroblastilor activati a fost mai redus fata de partea stanga.

Concluzii. Aplicarea locala de gel de rGH si COL tip 1 nu a influentat semnificativ procesul
de vindecare a plagilor, si nu e dus la metabolizarea sistemica a rGH.

Studiul 4. Efectele aplicarii topice de OXA, folosind COL tip I ca

biotransportor
Ipoteza de lucru. Intr-o incercare de a gribi vindecarea plagilor si de a obtine cicatrici
minime, s-au testat efectele aplicarii locale de OXA, folosind COL tip 1 ca biomaterial transportor.

Material si metode. Un lot format din 10 iepuri rasa Noua Zeelanda a fost folosit. Pe
urechea stanga a fiecarui iepure s-a aplicat gelul de colagen tip 1, iar pe urechea dreaptad gelul
alcatuit din colagen tip 1 si OXA.

Rezultate. Nu s-au inregistrat diferente semnificativ statistice intre partea de studiu si cea
de control la acest lot In ceea ce priveste inflamatia, fibroza si vascularizatia. Nu s-au Inregistrat
diferente semnificative de grosime ale epidermului (p(0,37)>0,05), respectiv ale dermului
(p(0,21)>0,05) intre grupul de control si cel de studiu. Rezultatele privind natura si orientarea
fibrelor de colagen au fost identice intre partea de studiu si cea de control.



Concluzii. Aplicarea topica a OXA, folosind COL tip 1 ca biomaterial transportor nu a
influentat procesul de vindecare a plagilor.

Studiul 5. Efectele aplicarii topice a biotransportorilor asupra
vindecarii plagilor

Ipoteza de lucru. Acidul hialuronic, respectiv colagenul tip I, aplicate topic, intervin in
procesul de vindecare a plagilor, influentand aspectul final al cicatricii.

Material si metode. S-au folosit doua grupuri a cate 5 iepuri, rasa Noua Zeelanda, cate un
grup pentru fiecare biomaterial transportor. Urechea martor a fost pansata cu tul vazelinat, iar
urechea de studiu cu biomaterialul transportor. Pansamentele s-au schimbat tot a doua zi timp de
2 siptimani. in siptimana a zecea s-au recoltat biopsii pentru examen histopatologic si
imunohistochimic. Din punct de vedere statistic, analiza datelor nu s-a rezumat la cele doua
grupuri anterior mentionate, ci s-a extins la toate studiile.

Rezultate

Grupul 1- testarea HA. S-a observat un proces inflamator mai redus acolo unde s-a aplicat
gelul de HA 1,2% 1n comparatie cu zonele netratate (p<0,05). Depunerea de colagen si celularitate
fibroblastica a fost usor mai bine reprezentata la nivelul biopsiilor recoltate de pe partea de
studiu, iar neovascularizatia a fost mai redusa comparativ cu zona netratat. La examenul IHC, a-
SMA a fost mai intens reprezentatd dupa aplicarea gelului de HA 1,2% In comparatie cu partea
netratata.

Grupul 2- testarea COL tip1. In cazul COL tip 1 s-a inregistrat o reducere a infiltratului
inflamator, cu o intensificare a depunerii de colagen,celularitate fibroblastica si a vascularizatiei
pe parte de studiu unde s-a aplicat ddelul de COL tip 1. S-a inregistrat o intensificare a expresiei a-
SMA la nivelul zonelor netratate In comparatiei cu zonele tratate cu gelul de COL tip 1.

Concluzii. In acest studiu a fost evidentiat inci o dati, efectul benefic al utiliz[riii locale de
geluri de HA, respectiv COL tip 1, asupra procesului de vindecare a plagilor.

Lucrarea de fata reprezintd un pas inainte in cercetarea privind vindecarea plagilor atat la
nivel national cat si international.

Pana In prezent nu exista alte studii publicate in literatura de specialitate care evalueze
efectele aplicarii topice de rGH sau OXA folosind HA sau COL tip 1 ca biotransportor asupra
procesului de vindecare a plagilor.
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INTRODUCTION

Wound healing is an extensively debated subject in the medical literature. Although the
physiology of wound healing seems to have no secrets, in medical practice pathological scars
treatment remains a difficult task for the physician.
Retractile scars, hypertrophic and keloid are often encountered in ENT. New methods of
treatment are constantly published, but no single method does not fully an ideal result, namely,
obtaining fine scars, with no functional or aesthetic deficit. Thus, it appears that an approach
based on the prevention of these scars is more effective than focusing on their treatment
alternative, once they are clinically prezent.

The present research is focused on investigation of different early therapeutic methods,
starting with the early stage of wound healing, aiming to obtain fine scars without tendency to
hypertrophy.

One of the most debated scarring issues in ENT is the ear keloid, which is why the whole
attention was paid to the treatment of ear wounds.

The attempt to apply locally anabolic hormones has it’s origins from the well-known effects that
they have in healing burns, when administered systemically. But any systemic administration of a drug
is burdened with certain side effects less or more seriuos. In an attempt to reduce or even abolish these
side effects and to use the beneficial effects on the wound healing, a new approach is proposed — topical
use of these hormones on the wounds.

PERSONAL CONTRIBUTIONS

This paper aims to investigate new methods of local treatment of ear wounds, enabling
faster healing with minimal scarring. Particular attention was given two anabolic hormones: rGH
respectively OXA. Their favorable effects on wound healing are well known in systemic
administration. But any systemic administration is followed by more or less seriuos side effects.
Thus, their topical application could be a good way to bypassthe undesirable effects while
stimulating wound healing process.

In order to increase their effectiveness in topical administration, these hormones were
incorporated into biomaterials such as HA and COL type L.

Thus, the main objectives of this work were: to develop an experimental model of wound
with tendency to vicious scarring, identifying the effects of topical application of rGH on deep
dermal burn wounds on ears in rabbits using HA, respectively COL type 1 as biomaterial,
identification of topical effects of OXA in deep dermal burn wounds on rabbit’s ear using HA,
respectively COL type 1 as carrier biomaterial, as well as monitoring possible systemic effects of
topical application of the two hormones.

Adapting the experimental model to study

Working hypothesis. The purpose of this study was to get a deep dermal (2" b degree)
burn to the ventral surface of the rabbit’s ear, as a model of wound healing prone to vicious.

Material and methods. Five New Zealand rabbits were used. All the procedures were
performed under general anesthesia. On each ear, burn wounds were inflicted using an 85 grams
instrument made of copper. The instrument was heated by immersion in boiling water. Its
temperature was measured with an infrared thermometer. The tool was applied perpendicular to
the ventral side of the ear and contact time was measured. Temperatures from 43 ° to 54 ° C, with
a contact time between 3 and 7 seconds were tested. The wounds were dressed. Three days later



biopsies were harvested histopathological examination in order to determine the depth of the
burn.

Results. Deep dermal burns on the ventral sides of the ear were obtained with the
instrument heated at 50 ° Celsius and a contact time with the skin of 6 seconds. Histopathological
examination revealed damage of the normal skin architecture, including the reticular dermis.

Conclusions. A deep dermal burn on the ventral side of the ear in New Zealand rabbit was
possible using a copper instrument heated at 50 ° C, and a contact time with the skin of 6 seconds.

Common methodology for studies 1-4

New Zeeland rabbits, males, were used for these studies. All the procedures were performed
under general anesthesia. A sample of 2ml venous blood was taken from each animal in order to
determine the following parameters: glucose, total bilirubin, direct bilirubin, AST, ALT, total
protein, albumin. In those studies where topical rGH was applied, it was determined, in addition
IGF-1.

On the ventral side of each ear a deep dermal burn was inflicted, using the copper
instrument. Each rabbit had a study wound and a control wound. For all rabbits, left ear was
considered control and the right ear -study. On the left ear, considered control, a gel containing
only the biomaterial (HA or COL1, depending on the experiment) was applied, while, on the right
ear (considered the study side) a gel containing biomaterial (same as for the left ear) and an
anabolic hormone (rGH or OXA, depending on the experiment) was used. The wounds were then
protected by semi-oclusive dressings. The dressing was changed every other day, under general
anesthesia, for 2 weeks. At the end of two weeks, venous blood samples were collected from each
animal. In the tenth week, excisional biopsies were harvested for histopathology and
immunohistochemistry exams.

It was assessed semiquantitatively the inflammatory response, fibroblast cellularity and
collagen deposition, and vascularity. The epidermis and dermis were also measured. The
immunohistochemistry exam was performed using anti-alpha smooth muscle actin, and anti-
collagen I, anti collagen III antibodies.

Study no. 1. The effects of topical applied rGH, using HA as biomaterial

Working hypothesis. In an attempt to speed the wound healing process and to obtain
minimal scarring, deep dermal (2b degree) burns were inflicted on rabbits ears and the effects of
topical applied rGH using HA as biomaterial were tested.

Material and methods. For this study a group of 15 New Zealand rabbits was used. Two 2nd
b degree burns (deep dermal) were inflicted- one on the ventral side of each ear. On the left ear of
each rabbit, considered as control, the HA gel was applied, while, on the right ear, considered as
study, a gel containing the rGH and HA was used.The concentration of rGH was established as 0.50
mg / m2.

Results. Blood glucose and IGF-1 did not vary significantly after topical administration of
rGH. Significant differences were encountered between the two body parts (right ear-left ear)
regarding fibroblast cellularity and collagen deposition (p (0.03) <0.05), vascularization (p (0.01)
<0.05), and inflammation (p (0.01) <0.05).

There were significant differences regarding the thickness of the dermis between the study
(right) and the control (left) sides.



The semiquantitative quantification of a-SMA expression revealed a more intense expression
on the study side, where the rGH was applied. On both sides type III collagen expression intensity
was higher in the papillary dermis, while type I collagen expression was higher in the reticular
dermis. Regarding the distribution of collagen fibers, no significant differences were noticed
between the two sides.

Conclusions. rGH applied on burned wounds, had beneficial effects on the healing process.
The healing was complete on the study side where the rGH and HA were applied.

Study no. 2. The effects of topical applied OXA, using HA as biomaterial

Working hypothesis. In an attempt to prevent hypertrophic scar, the effects of topical 0XA,
using HA as biomaterial were tested. As study hypothesis OXA was considered to influence
inflammation, collagen deposition, neovascularization, a-SMA expression, so OXA was tested on
deep dermal burns.

Material and methods. A group of ten rabbits was used. On the study (right) ear of each
rabbit OXA and HA were applied, while on the control (left) ear only the HA gel. The OXA
concentration was 2,4mg/m?2.

Results. Fourteen wounds were studied: seven in the control group and seven in the study
group. Six scars on the control side and only one on the study side appeared to be hypertrophic.
Inflammations, deposition of collagen and fibroblasts, as well as vascularization were more
intense expressed on the control side, where the number of the hypertrophic scars was clinically
higher. A greater thickness, of both the epidermis and the dermis, was encountered on the control
side.

The collagen fibers were oriented parallel to the skin surface on the study side, and on
several levels on the control side.

On the study side, less activated myofibroblasts were encountered.

Conclusions. Topical administration of oxandrolone using hyaluronic acid as biomaterial
leaded to a better healing and prevented hypertrophic scar formation. No systemic side effects
were reported.

Study no. 3. The effects of topical applied rGH, using COL type I as
biomaterial

Working hypothesis. In an attempt to speed the wound healing process and to obtain
minimal scarring, the effects of topical applied rGH using COL type I as biomaterial were tested.

Material and methods. 15 rabbits were used in this study. On the left ear (control), Col type
[ was applied. On the right ear (study)- rGH with Col type I was tested.

Results. In most of the cases, the wounds were covered by a dry eschar. The eschars were
not mechanically removed, they were self-delimiting. Blood glucose and IGF-1 did not vary after
topical administration of rGH.

There were no significant differences between right and left ear in terms of inflammation,
fibrosis and vascularization. On the right side, the number of myofibroblasts was reduced
compared with the other side.



Conclusions. Topically applied rGH and COL Type 1 did not significantly affect the healing
process of the wounds and no side effects were encountered.

Study no. 4. The effects of topical applied OXA, using COL type I as
biomaterial

Working hypothesis. In an attempt to speed the wound healing process and to obtain fine
scars, the effects of topical 0XA were tested, using COL type I as biomaterial.

Material and methods. A group of 10 New Zealand rabbits was used. On the left ear of each
rabbit collagen type 1 was applied, on the right ear -Col type [ and OXA.

Results. There were no statistically significant differences between the study and the control
for this group in terms of inflammation, fibrosis and  vascularization.
No significant differences in the thickness of the epidermis (p (0.37) >0,05) and the dermis (p
(0.21) >0,05) between the control group and the study group were reported.

Results concerning the nature and orientation of the collagen fibers were identical between
the study and the control.

Conclusions. Topical use of OXA using Col type I as biomaterial did not affect the wound
healing process.

Study no. 5. The effects of topical applied biomaterials on wound
healing

Working hypothesis. Hyaluronic acid or collagen type I, applied topically, may interfere
with the wound healing and to influence the final appearance of the scar.

Material and methods. Two groups of five New Zealand rabbits were used, one group for
each biomaterial. The control ear was dressed witth Vaseline gauze and the study ear with the
biomaterial. The dressings were changed every other day for 2 weeks. On the tenth week, biopsies
were harvested for histopathological and immunohistochemical examination. In terms of
statistical analysis, the study was not limited to the two aforementioned groups, it was expanded
to all studies.

Results. Group no. 1- testing HA. It has been observed a reduced inflammatory process
where HA gel 1.2% was applied, compared to the untreated zones (p<0,05).
Collagen deposition and fibroblast cellularity was slightly better represented in the biopsies
harvested from the study part, and neovascularization was lower compared to the untreated.
Regarding the IHC examination, a-SMA was heavily represented after application of HA gel
compared to the untreated.

Group no. 2- testing COL type 1. In this case, reduction of the inflammatory process, with
increased collagen deposition, fibroblast cellularity and vascularity were seen on the study side,
where COL type I was applied. There has been an increase in a-SMA expression in the untreated
areas compared with the treated areas with COL type 1 gel.

Conclusions. In this study was highlighted once again the effects of HA, respectively COL
type 1, on the wound healing process.



This work represents an important step forward in the national and international
research on wound healing.

So far, there are no studies published in the medical literature that evaluate the effects
of topical application of rGH or OXA using HA or COL type 1 as biomaterial on the wound healing
process.



