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Background. Thermal wound is one of the most common types of injuries that
provoke damages of skin. According to WHO, even in peacetime the share of burns ranges
from 5,6 to 10 % and ranks the third in the general structure of traumatism. The primary goal
in the management of burns is to achieve rapid healing with optimal functional and aesthetic
results. In recent years, a large number of research groups are dedicated to producing a new
and improved wound dressing by synthesizing and modifying biocompatible materials. In
particular, efforts are focused on the use of biologically derived materials such as, chitin and
its derivatives, chitosan, which are biodegradable, nontoxic, antimicrobial and hydrating
agents. Due to these properties, they show good biocompatibility and positive effects on
wound healing.

Aim. The aim of our research was to evaluate effectiveness of chitosan coatings
application to treat burnsusingplanimetricindices.

Materials and methods.Chitosan (Mw 700 kDa and deacetylated80-90%) was
purchased from the Institute of Applied Physics of National Academy of Sciences of Ukraine.
Effectiveness of chitosan films was evaluated using a rat model of the thermal damaged skin.
We used the rats that aged 9 months weighting 200-250 g, which were kept in a vivarium of
the Medical Institute of Sumy State University. The animals were divided into two groups:
group 1 (control) and group 2(experimental). Thermal wounds of a depth of I11b degree were
created on the dorsal aspect of the thoracolumbar region of the rats. The wound was covered
with an equal size of chitosan membrane and cotton gauge as a comparison in group 2.
Similarly, control wounds were covered with sterile gauze without the test material. The
dressings were changed every 24 h. Planimetric analyses of the affected areas were performed
by the “SEO Image lab 2.0” program (Sumy, Ukraine) considering the total affected area
(sm?); the relative areas of dead tissue, granulation tissue and epithelization (%). We
measured them on 1st, 3rd, 7th, 14th and 21st days after the burn modelling. | determined the
rate of burn healing according to certain criteria: average rate of affected area reduction (sm?)
per day; reduction in burn area (%) per day.

Results.On day 1 after chitosan application, the total affected area and the relative
areas of dead tissue of the experimental groupwere not significantly differentfrom those inthe
control group.On day, 3 we observed the relative areas of dead tissuedecreased to
39,28+0,77%. Thus, the total affected area was significantly lower than in controls by 17,9%
(p<0,05). On day 7 the growth of granulation tissue was more active. The relative areas of
granulation tissue was greater by 16,8% (p<0,05)and epithelization was increased by31,2%
(p<0,05) compared with the controls. On day 14, we noticed the typical signs of progressive
epithelialization of the wound defect, there was a complete desquamation of the crust. The
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relative area of the total affected was area significantly lower by 41,5% (p<0,05). Granulation
and connective tissue were more common regarding the corresponding periods. After 21 days,
occurred complete epithelization of the defectin both experimental and control
groups.However, average rate of affected area reduction per day and reduction in burn area
per day were increased by 20,2% (p<0,05) and 41,5% (p<0,05), respectively.

Conclusion. Chitosan membrans prevented from repeated infections protecting the
burn areas from exogenous factors. Moreover, it was applied easily on the affected areas to
protect newly formed epithelium. Healing process speeded up during the inflammatory phase
as both burn cleaning and granulation tissue formation enhanced. Moreover, gripping of the
burn edges occurred during the proliferation and remodeling phases. Due to these results |
may claim that period of healing process with rate of epithelization has decreased by 1,9 day.

MOP®OJIOI'TYHI 3MIHHU B IOIIEPEKOBOMY BIJALJII XPEBTA
KPOJIIB 31 3MOJAEJIbOBAHOIO JET'EHEPALIECIO MIZKXPEBLHIEBOI'O IUCKA

beneyc JI.M., Jlesuun O.A.

HY «IHctutyT narosnorii xpedta Ta cyriodis iM. Curenka HAMH VYkpainny,
M. XapKiB
JIaboparopis Mopdoorii cnoay4Hoi TKaHUHH, 3aB. 1a0. — npod. H.B. [Jenyx

JlerenepaTrBHI 3aXBOPIOBAHHSI IONEPEKOBOro BIAUTY XpeOTa HaOyBaloTh Jenall
OUIBIIO] TMOIIMPEHOCTI B YCbOMY CBITI, B TIM uucii, ¥ B VYkpaini. He3axkaroum Ha
norinubaeHy yBary JOCHIJHUKIB 0 1i€i mpoOyiieMu, MUTAaHHSA NATOreHe3y Ta €(PEeKTUBHOCTI
JKYBaHHS OCTEOXOHIPO3Y IIe JAJIEKE Bl JOBEPIICHOCTI.

Po3poOka HOBHMX Ta BJOCKOHAJEHHS ICHYIOUMX METOJIB JIIKYBaHHS MONEPEKOBOIO
OCTEOXOHJIp03y MNOTpedye EeKCHepUMEHTAIbHOI0 TECTyBaHHS Ha TBapuHax. [l 1poro
HEOOXI1JJTHO CTBOPUTH aJIeKBaTHY MOJIENb JIeTreHepallii MikxpeO1eBoro AUcKa.

OnHuM 3 HaWmpuIATHIIMX O0’€KTIB JUId BHUKOHAHHS olepauid Ha XpeOTi €
Kpoui.O0beM pyxiB y MOMEPEKOBOMY B XpeOTa Ta pe3ysbTaTh CIIOHIWIOE3a Y KPOJIiB
nmoAiOHI 10 THX, 1[0 MAlOTh MICIe y JIOAUHU. Mojenb nereHepailii Mi>XKXpeOIieBoro JUcka y
KkpomiB 3ampornonyBaB Kroeber (2002) 3acTtocyBaBIIM OCHOBY KOMIIpECi0. Y TBapuH
criocTepirajacsi Je30praHi3allisi CTPYKTYpH BOJIOKHHCTOTO KUTBIlS, 301TBIIEHHS HIIJIBHOCTI
3aru0Iux KIITHH y XPAILIOBIM 3aMHUKaNbHIA TUIACTHHI, Ti1alliHi3alis BOJOKHHUCTOTO KUIbIIA,
(bopMyBaHHS 130T€HHUX TPy 3 MeTaraszieo Gpidpo6acTonoiOHUX KIIITHH B XOHAPOLIUTH.

A. b. Illextep (2009) po3poOuB MyHKIITHY MOJAENH OCTEOXOHAPO3Y MOMEPEKOBOTO
BIITy XpeOTa y KpOJdiB IIISAXOM MPOKOJIOBAHHS BEHTPAJBHOIO BIJUIUTY BOJOKHHUCTOTO
KUTbLS MDKXpeOleBux AuckiB Ha piBHI L1 — L6. ¥V myHKTOBaHHX MDKXpPEOLEBUX UCKaX
criocTepirajgacss JECTPYKIsl TIadiHOBOTO Xpsllla 3aMHKaJbHOI IUIACTUHKH, HEKpPO3
JIparjucToro sjpa Ta Horo 3amimieHHs (iOpO3HUM XpAIeM, PO3BUTOK octeodiTiB. B
CYMDKHUX MDKXPEOLEBUX TMCKaxX BUSBJICHI MOMIPHI JUCTPOGIYHI 3MIHU APAriucToro sjpa.
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