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Intraduction

Sigm wouires provide a significant chalienge
o the madical spsiem as wall a5 a significant socetal
nhurden in the Linded Siaws and around thea workd
Wiounds have an impact on nearly 2.5% of ha US
poguiation’s quakty of lile. They also oast maore
than 535 bdlicn sach year in tha Unibad Stales and
ooninbuies significanily o hoalth-care costs [1) [2]-
Skin wounds thal have baen affectad by 80 undakying
Uinags, such as vasculepatny or diabekes, fraguently e
i heal, resalling i parsisiont wleers, o fullfhicknass
wawnds 3], [4].

The problem with fuBlhickness womnds &
thal tha poposed struciunas are frequandy dysvascular
and biackad Waund cleauns mast ooour in Byars and
takae 8 long time |5] Optimal hdl-thecsness wound
managamant requires ecugh knawiladge of wound
healing princeples and pracioss [8]. The wound haaling
pracass can be drdded mbo numerzus slages, induding
diract hamestasls, acute flemiation, prolifesation,
and maturation. The sevelopment of new blood vessals,

COMLUEIOA: Topkal aimbmimios of aphropoliin could conms o opmason ol VEGF, ESF, and
epi sl il Zanoe | i s farTmasteny o orofiera e pnasss

Enown as anglegencsss, 15 a critlcad achon associated
with the profferabive stage [2)

Levi-Monlalcni and Cohen  foured  Growsth
faciors beginning m 1,500 and agreed thal growth
laciors play a significant function In Ecreasing
tha process of lissue wound healing [T] Masoular
mndothalal growsh tactaor (WEGF ) and epidermal growth
tacior (EGF) are bwo groawth factors thed ane swangly
ausonated wih tha anglogensss process (B VEGF
promeotes anglegenesss, andothedsl call probaraton,
and vasoulegenesss, EGF warks mainly o sbmulale the
graasth of epihalal cells alonyg Be wound ares as well
o gt Rbrabdasls and smoodh mosche celbs [3], (10}

In recent years, & growth factoribatis undamgong
increasing reseah & ey lthropoetn. Ervinapaialin = a
g lpcang roasin hiormna ne thalcanstiemd ale angicgenass[11].
Waricus Sledies have been conducled bo prove that the
acrminesirrion of arythronsistinn acmbarales e spead of
wisund g [12], [130, [14] In 2010, Harned e al fourd
#hat topical endhraaciotn reakmerl guadeugioe tho speed
atwaird ropairn dabalic rets with ful-thlckiress wounds
and reduced cell apoploss [15) Tegecal enythmogaoietn
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admerishebon hag bean faund o promaota wound healing
bry nicremsing sien regenanaton ang Incusng granaation
b cavalopmant fhrough neovescutanzaton [16]. |17
Huswwier, saverad of [hase rials ane st mited 30 dinkotes
choamstances, and ng definitive shudy on ful-ghideness
winds has bean conducted,

As o result, the puerposs of this sludy was
ta demarsirabs fhe effect af topical eryhropoastin
adminizbration on full-thickness wounds of Wisier rsls an
the levels ol VEGF and EGF, as weall a5 epithabalizatsan
during the woind haaling phase.

Materials and Methods

Thes sty had bae appemves from the Elhcs
Commilee of Or. Sosfomo General fcademic Hospitad
Surabaya, Indonasia. This was an experimaral study
with a randamzed posidast only conbrod group dasign.
Tharty-six whita rats (Ratles novangices) wara randoméy
atmigned intd two groups  pqually.  Fulldhickness
wounds with a size of 2 cm wemne oeabad on the bachs
of each while rat. Mo beabnent was sdminisbared in he
firsl proup &= & condrol growp, and lopical snchropomslin
was apglied n bhe seond groups as a breatment
group. Eech wound from bolh grouns was coveded
willh vpdrecobaid tressing 8o ped-wownd management
and rensparent dressing (Figures 1 and 2] In ihés
shudy, with eflectve opical doses varying from 00—
B0 Aime (151, (53], [19]. Enghropnietin was appsed
topacaly b woands 8t 100 I ar scand D05 md (1
crop| {Figure 2). Tha rats wil be authenlzed on day
3 and dey & post-surgery. The other réna ratg from
each group wens examinad cn day 3 {the inflamenatony
phese] and the other nine mits from gach group an
day & (tha prolfesation phase), The expressson bveds
of WEGF, EGF, and microscoplc eplihllatization rete
v gammanod. Viaslance squality data will ke analyzed
shatisticaky ising SPSS 21 weh vl at p = 00017
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Results

Thie lewel of VEGF axpressian in fha irealment
group on day 3 ncreased 2018 limes companed o the
gont rowp 8nd on day B incessed o 265 times
Compared 1o he conired growp, Thera wasa significance
I the laved of VEGF baheeen rats without and with
lopical eryfheopoietn §p < 00D, Tabke 1) From
Emmnohistochamical sLalning, Il can be sean st the
armount of VEGF sgpasrs o ba highes in e treatment
group {Figure 3].

Tabig 11 Loval of VEGF among growps Trees Imegsd Softwars
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Figorw 50 lemuieoftisoatimsa shinrg br vasoly addafhobal
grow(h facioe of anch gim. JTA) condol day 3 (18] confrol iy &
AR Irmmiment cay 3 8§20 dmatoend gy G

The bavel of EGF axpression in tha treatrment
group was Sgnificanty incrapsed on day 3, increasing
.84 s compansd o e contnol group, and oo day §,
moreased ta 4 B4 times companed to e comtnol grou,
There was a significant difference in the evel of EGF
botwpen rats wihaut and wih pcal endhropoislin
{p<00T; Table 23 From imeeanohestocnemics
slaining, 1 can De sean B3t the amount of EGF appaars
o e haghear in e Medtment group (Figuee 4]
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Epithefiafization rade in tha realment group on
day Jincreasad 1.3 imes compared to the cantral group
and on cay & inceeased up to 762 Smas compared 12
P conbol! groaup,

Fipure 4: fmmunobisraohemical Sl i aeciaimal QA fasar
e ik e, [TAY ool oy 3, [P B el day 8 24 i ool
iy 3 amd {255 ik iy 8

Thera was a significant diflerence in tha epithakakzabion
rabe betweon rats without and with toplzal enthropohetin
ip = 0009 Tabée 3) From Imenunohissochemicad
sipining, it was saen that the egithollafizaticn rde
sqpmepd ¥ ncrease mora in the eatment group
{Figure 5)

Discussion

Topical  enythmgoebn wes chosen s lhe
traatment i this stiady, bacaess ite e of the varoos
nica-surgleal tharapeutic madalites curmently avadable,
which means thal it has bean shown o have & good
effect cn wound healing. Wil dishngushes this sludy
fraem the praviows studie s is et (his sy =g bopical
aryhropoetin for acule wound haaing k= e first aludy
n indonesia 0 be conducted. The sxgressan el
al WEGF, EGF and epilkslisioalicn wem chosan as
the mrseanch parameiers Decause these parametess
are considared. bo best desonbo the wound hoaling
ProGEsE,

Tebda 1 Epitn e alrabion rals smodng Orops
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Ervihropodalin is an angiopenc agend thed
mduces emdothelia calls o milces. The aclivatan,
migralion, end peoffarabon of erndoihalial cells, a8 well
as The malwalion of cell pnctans and the swreanding
Daserment membrana, all cantibee o he devalopmeant
of new funchonal capdlary structures. VEGF infuences
each of fhese phases [14], Henoe, mdrmcly, giving
endtmpain can irigoer the emerggace of VEGF
Increased levaks of VEGF and EGF n tha ireabmend
greup on day @ {ropresentng the beginning of tha
prodiferative phaso). In addibon o achvaling cols,
stimailabas e ancpogenasis snd endathel|a cel proldenstion
and peays & wial role in vesoulegenesis. Epdhalal
calls grow along the wourd aras, as wall a3 agalnst
foroblasts and smooth muscs cells [H]. Pissslsts
and mecraphages redeass VECQF In responsa 12 lissus
mfry @arly In wourd healing, Furbemmornes, hyposia
caused by metabalic dysfunclion is & significant indwesr
al VEGF relesss imle he wound meosnvironsms.
Another  chinical igd Sound ihal WVEGF  promates
re-apithelaization of disbes foal wicars Dy Mcreasing
Blood veasal devesnpmant [21], [22]

Erythropaiedin rceplol can alsa imflusnca
ami polvale maciophages. EGF B a growth facar
thal s produced by plaelals, macropheages, and
manocylas [23, [24]. Hence, ndrachy, tha addition
af ergihropaieiin fa @Mme wound can IncreseEs [ha
lormation of EGF, EGF began i 6 produced by
plaielets =nce the begirming of the miammalary
phasa (hamostasis)|, as avidensad by an incroass
in EGF lovals of more $han 2 times on day 3, whioh
was produced by macrophages. Pladelols in this
phass sddivate macrophapges |0 stard producing oibar
growih faciors [25]. This phasa owvedaps with fhe
profferabive phase and |5 charactedzed by increased
production of VEGF an day 3 and B, The bavels wens
not significart on the 47 day, This is because the
waound 1hat has unidergone apihicial closure or the
waund on tha subject Indizaies hat the poolifaratie
phasa has begun and the merodeling phasa has
begun [23], [26]
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Epdtalalizatbon theough the wound marngin
ooours aarly in the infammstony phase and rapicly at
thi mnd B the proifarative phasa [37]. Thali avidencaed
by the significand diffaranca in e number of calls par
fedd of view on deys 3 and G, where on day 6 showsd
proferafan. The phaze has begun o and and the
remodetng phese has tegun to progress, as refacted
by an increase af up o ¥ limes compared o e
conbrol, The ncrease in epshosakzing actvity on day
G ndcaled (hat topically administersd enyiropoastin
stimudalid spiibalial mictic acthty in ihe wourd ama
Re-gpilhefisizalion B regarded &5 & Ray Ccomgonent
of wolnd Maading. 0 I8 crilicsl el epilheRalizamomn
ooours 85 8000 A Tessibla after besue injury Bad
eqithalial disruption. The keratinacytas Dagin migrateng
indy the deled afler arownd 24 b This ooows &% a
regult of diffarert inberacsars babusen oolls ard e
eodracmBular matrie, as wall as vadous graowth fasiors
and cytakinas [18].

F il -t hacken p oy i b v msr oo ceficullins:
in e waund healing prooess. The wound  healng
process ikat must be i layers causes tha process o
take longer. Combined with scme problams (hal may be
encownigrad during the wound healing process, such
g6 the poasiblity of nfection and ihe sppoeranco of
pus babween the bayers, 50, speedag up the process of
closing the wound is are sefuticn [11 [6] 5] Fram the
results of thes study, |t can be seen thal the addition of
By hiropomlin for B days can sooeledale (he process of
Ful-thickness @iRind haaling in mls Brough ihe poosss
of incgeasing growth fachors such as WEGF and EGF
which ara coresalad with wownd epithaEalzamon

Conclusion

Lavels of VEGF, EGF, and aepithefiakzalion in
ful:thicknass walnds of rabe gewan bopécal snygShropomtin
Incraasad mana tha nfifibes without enyihoposetin, Thass
reaxills indicate that lopical appication of enghroposatin
caEn Accekaraia the walno healng procass, aspecialy
i full-thichmess wounds, This study ta tha first shudy to
g opial aryihropoietin a8 a resimant modalbty for
soute fuil-ihéckness wound healing in Indanesia. This
pasitive resull can be o new hape lar patsonis and
medicel gersarme! in scoeleraling the wound healng
process sooas o raduce mofbichty dues Lo full-thickness
WERING s,
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