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ABSTRACT

Ankaferd Blood Stopper (ABS) is a new promisinglldmemostatic agent. Although there are many egidi
showing its mechanism of haemostasis, histologindl biochemical effects of ABS have not been studidetail.
Aim of this study was to evaluate the effects isf tmew generation local haemostatic agent on ararftreated
rats focusing on short term soft tissue healing.sy&temically warfarin treated (warfarin group) adi@ none
treated Wistar — Albino rats (control group) werelected for the trial. Rats in warfarin group weteated
intraperitonally 0,1 mg/kg warfarin and rats in dool group were given 1ml/kg saline 3 days earti® surgical
procedure and continued until sacrification. Alltsehad incisions on dorsal dermal tissue which wapglied ABS
or no haemostatic agent (NHAA) before suturing. @ieach group are sacrified on day 4, and the othevere
sacrified on day 8. Prothrombin time (PT) in bloesdmples, collagen rate and histological evaluationskin
samples were determined. NHAA tissue samples’gerilaate decreased [p=0,008] but the collagen rateABS
administrated tissue samples remained unchanged,g5¥] from day 4 to 8 in the control group.Both \B
administrated tissue samples’ [p=0,026] and NHAgstie samples’ [p=0,005] histologic total damagersoealues
decreased from day 4 to 8 in warfarin group, butreaof ABS administrated tissues were significamitijher than
NHAA tissues in warfarin group at the eight day (p806]. ABS seems to have a negative effect on short @ftm s
tissue healing histologically under warfarin treant.
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INTRODUCTION

The aim of oral anticoagulant therapy is to redblo®d coagulability to an optimal therapeutic ramgthin which
the patient is provided some degree of protecttomfthromboembolic events. This is achieved atdbst of a
minor risk of spontaneous bleeding [1]. In thepasthas been suggested that anticoagulanttreatrbent
stoppedorreducedfor several days before a surgitelention. Surgical interventions canbe perfatrive patients
treated withoral anticoagulants without interruptar diminution of the medication [2].

Warfarin is one of the coumarin group of drugs @ngrescribed for various conditions. It blocks fhemation of
prothrombin and factors I, VII, IX, and X, whichreainvolved in both the extrinsic and common coatjoh
pathways, and prevents the metabolism of vitamitoKts active form that is needed for the synthedishese
factors. The activity of warfarin is expressed las tnternational Normalised Ratio (INR),which is thtandard
introduced by the World Health Organization 20 geago. It is a prothrombin ratio obtained by dinglithe
prothrombin time by the laboratory control prothtmmtime [3,4].

Ankaferd Blood Stopper®&ABS) (Ankaferd Health Products Ltd., Istanbul, Key) is a standardized unique
combined medicinal plant extract, which has begr@ged in the management of postsurgery dentabivigeand
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external hemorrhage in Turkey [5]. The basic medmrof action of ABS is through the formation ofcapsulated
protein network providing focal points for vitalyghrocytes to aggregate on. The ABS induced proteiwork
formation involves blood cells, particularly erybleytes, without affecting the physiological indival coagulation
systems. ABS is a standardized extract from thevwdhg plants: Thymus vulgaris, Glycyrrhiza glabiditis
vinifera, Alpinia officinarum and Urtica dioica [&,

The importance of the collagen structure for thergjth and function of the skin is widely recogdigé]. Most
studies on wound healing and scar formation addi#estion to qualitative aspects of the structirénis protein

[8].

According to our knowledge, there is no study teriture that evaluates collagen rate of ABS trbade tissues
under warfarin regimen in short term soft tissualing. Our results will help to have an idea about thalaldity
of this local haemostatic agent on short term saftiishealing in warfarin treated surgery patients.

MATERIALS AND METHODS

Animals and Treatment

We operated totally 24 Wistar-albino rats and 1#hem were systemically warfarin treated as thefavan group
and the other untreated 12 rats were the contoal All 24 experimental animals were male andewar 280-560

g of weight range. Experimental animals were olgifrom Department of Experimental Animals Unipd&eli
University, (Kocaeli, Turkey) and surgeries and tpperative care have been also performed in this @
experimental protocols were approved by Animal Carmel Use Ethical Committee of Marmara University
(date:15.12.2009; number:16/3-2009).

Control group of rats were injected 1ml/kg salingaperitonally for 3 days before surgery, stoppadhe day of
surgery and continued from postoperatively first datil the day of sacrification. Six of 12 ratsthe control group
have been sacrified 4 days after surgery and @tfmave been sacrified on the 8th day after surg&arfarin group
has been injected 0,1 mg/kg warfarin intraperitynfr 3 days before surgery, stopped on the dasuofery and
continued from postoperatively first day until tHay of sacrification. Six of 12 (warfarin group)tséhave been
sacrified 4 days after surgery and other 6 have Iseerified on the 8th day after surge®acrification procedure
has been performed using high dose anesthetics.

After asepthic and antisephtic conditions were \aathi experimental animals were anesthesized wittmgtkg
Ketamin (Ketalar 500 mg enjektabl 1 flakon, Pfidtaclari LtdSti, Istanbul, Turkiye) and 10mg/kgylazine
(Rompun® Bayer HealthCare, Leverkusen, Germany)btoation. One of the rats in control group died doea
complication of the anesthetic and study was coragdleith a number of 23 rats.

As soon as shaving the dorsal skins, incisiong@weade on all 23 rats. Incisions were 2 cm lordyZom far from
each other and perpendicular to the head-tail tiinecOn the day of surgery 2x20 rsized tissue samples were
taken from the margin of the wound for furtherdiiemical and histological tests. One of the woulmals been
sutured without any haemostatic agent and lefetd haturally. The other wound has been appliedl fhRof ABS
before suturing. This protocol has been followethhin the control and warfarin groups.

On the day of sacrification, the whole dorsal skicluding the healing wound area has been totadbysed. Two
different wound healing areas (ABS-nonhaemostdttin)e been separeted from each other and prepearéhef
biochemical evaluation. Biochemical tests were qrened atDepartment of Biochemistry, Faculty of Dentistry,
Marmara University (Istanbul, Turkey).

Immediately after sacrification, 2 ml of intracad blood sample was taken from all experimentanals and
centrifuged at 2000 rpm for 5 minutes to gain blgadsma for PT tests. PT tests were determined iineD
Norwest Veterinary Laboratories (Ankara,Turkey).

Determination of Collagen Rate

The collagen rate was measured according on theogigiublished by Lopez De Leon and Rojkind [9], abhis
based on selective binding of the dyes Sirius RetlFeast Green FCF to collagen and noncollagenompapents,
respectively. Tissue samples were cut with a réade, immediately fixed in 10% formalin then saegplvere
embedded in paraffin, and sections, approximatslyrh thick were obtained. Both dyes used were elueedlity
and simultaneously by using 0.1 N NaOH-methandl, (¥/v). Finally, the absorbances at 540 and 605were
used to determine the amount of collagen and protespectively.
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Histological evaluation

For histological evaluation, skin tissue samplesewtixed in 10% formaldehyde and processed routirfet
embedding in paraffin wax. After dehydration inastending series of ethyl alcohol, tissue sampés wleared in
toluene. Paraffin wax-embedded skin sections 5—6 thiock were stained with Gomori’s one step tricheom
histopathological evaluation, and examined undédight microscopic sections were observed and pi@tphed
with digital camera (Olympus C-5060, Tokyo, Japanjler a photomicroscope (Olympus BX51, Tokyo, Japan
Microscopic scoring was done by experienced higists, who were unaware of the treatments receiyethe
animals. Epithelial and hair follicular degenevati dermal edema and inflammation, collagen denaitd
vasocongestion were evaluated for the skin tisQoeres for each criterion are given as 0, nonenild; 2,
moderate, 3, severe. Maximum score was 12. At feastnicroscopic areas were examined to score spebimen.

Statistical analysis

All statistical analysis was performed using SPS0 (Statistical Package for the Social Sciencesfjware

program. Results were expressed as ntestandard deviation. Student t test used for coisarnf the quantitive
datas that does achieve two independent group’anparic test assumptions. Mann-Whitney U test ufeed
comparison of the quantitive datas that does nbiese two independent group’s paramethric testrapsons. P
values less than 0.05 were considered statisticagipificant. Kruskal Wallis test used for comparisof the

guantitive data that does not achieve three oemodependent group’s parametric test assumptions.

RESULTS

Biochemical Results

Prothrombin Time Comparison

PT values were analyzed on the fourth and eighyls.da the control group no change was observeeTirvalues
on days 4 and 8; however, in the warfarin group, R values significantly increased on day 8 whempared to
day 4 [p=0,005]. The PT values of the warfarin gravere significantly longer than the control grcagth on the
fourth and on the eighth days [p=0,014, p=0,000df]e 1].

Table 1: The PT comparison on the % and 8th day$

Control group Warfarin group P
(n:11) (n:12)
PT(sn)
Day 4 11,14 + 31 16,07 * 2,4 0,014
Day 8 10,62 + 3.3 26,25 * 5,7 0,0001
P 0,788 0,005

Abbreviations: PT: prothrombin time; S.D.: Standdbdviation
@Values presented as mean +SD; values of P < .0% vegarded as significant;
Student t test

Comparison of the Collagen Rate of Tissue Samples Taken During Surgical Procedure Before any Hemostatic
Agent Administration in the Control and the Warfarin Groups
No significant difference has been noted betweemgtbups [p>0,05][Table 2].

Table 2: The Collagen Rate of the Control and the \&ffarin Groups’ Tissue Samples Taken During SurgichProcedure Before
Hemostatic Agent Administration (Day 0)2

Control group Warfarin group

(n:11) (n:12)

Mean + S.D. Mean + S.D. P
Collagen rate 0,04 + 0,01 0,06 + 0,021 0,092

Abbreviations: SD: standard deviation
#Values presented as mean + SD; values of P < .08 vegarded as significant;
Student t test

Collagen rate comparison of tissue samples after heamostatic agent implementation on the 4th day
Collagen rate values of NHAA tissues are signiftgahigher than ABS administrated tissues in cdmgroup at the
fourth day [p=0,008].

Collagen rate values of ABS administrated tissuessignificantly higher than NHAA tissues in waifagroup
[p=0,032],

When the control and warfarin groups are comparethe fourth day, no significant difference hasrbeeted in

the collagen rate values of ABS administrated &ss{p=0,819]. Collagen rate values of NHAA tissuee
significantly higher in control group than warfagroup [p=0,0001][Table 3].
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Table 3: Collagen RateComparison of Tissue Samplédter Heamostatic Agent Administration on the 4thDay.?

Control Group (n=6) Warfarin Group (n=6)
Mean. + S.D. Mean. + S.D. P
Collagen rate ABS 0,1 + 0,011 0,1 + 0,019 0,819
NHAA 0,12 + 0,008 0,08 * 0,012 0,0001*
p 0,008* 0,032*

Abbreviations: S.D.: standard deviation; ABS: ArkdfBlood Stopper; NHAA: Non Haemostatic Agent Adstéred
@Values presented as mean + SD; values of P < .08 vegjarded as significant;
Student t Test

Collagen rate comparison of tissue samples after heamostatic agent implementation on the 8th day
No significant difference has been noted betweergtibups on the eighth day[p>0,05][Table 4].

Table 4: Collagen RateComparison of Tissue Samplédter Heamostatic Agent Administration on the 8thDay.?

Control Group (n=5) Warfarin Group (n=6)
Mean. + S.D. Mean. + S.D. P
Collagen rate  ABS 0,08 * 0,026 0,09 * 0,021 0,551
NHAA 0,09 + 0,017 0,08 * 0,023 0,220

p 0,52 0,216
Abbreviations: S.D.: standard deviation; ABS: ArkdfBlood Stopper; NHAA: Non Haemostatic Agent Aisteéred
#Values presented as mean + SD; values of P < .08 vegarded as significant;
Student t Test

Comparison of Collagen Rate of Tissue Samples Taken on Days 0, 4, and 8

Both ABS administrated and NHAA tissue sampleslagen rate values increased from day 0 to 4 [p=1,0ihd
p=0,0001 respectively], and the collagen rate ofAMHissue samples decreased [p=0,008] but ABS adinitted
tissue samples remained unchanged [p=0,257] fron¥da 8 in the control group. On the other hamdwarfarin
group, ABS administrated tissue samples’ collagate values increased [p=0,001] but NHAA tissue dasip
collagen rate remained unchanged [p=0,085] from@#y 4. The collagen rates of ABS administrated BRHAA
tissue samples did not change [p=0,491, p=1,0] lag4 to 8[Table 5].

Table 5: The Collagen rate values of tissue sampléaken on days 0, 4, and 8

DayO Day 4 Day 8
Collagen Rate + Mean. + S.D. Mean. = S.D.
Control Group  ABS 0,1 + 0,011 0,08 + 0,026
NHAA 0.04 = 0.0%¢ 0,12 £ 0,008 0,09 £ 0,017
Warfain Group ABS 0,1 + 0,019 0,09 + 0,021
NHAA 0,06 + 0,02%¢ 0,08 + 0,012 0,08 + 0,023

Abbreviations: S.D.: standard deviation;SOD: Sup#ile Dismutase; ABS: Ankaferd Blood Stopper; NHXNé&n Haemostatic Agent
Administered
#Values presented as mean + SD; values of P < €¥g wegarded as significant; Kruskal Wallis tegyyd®nt t Test, Mann Whitney U test
PTissue samples taken in the day 0, has been estréiwim the wound zone that would be implementédnei haemostatic agent, before
applying ABS were set.
°In control group, significantly different from NHAd®y 4 [p=0,0001]; NHAA day 8 [p=0,0001]; ABS dayjpt0,0001]; ABS day 8 [p=0,015]
4In control group, significantly different from NHAdRy 8 [p=0,008]
In warfarin group, significantly different from NH2day 4 [p=0,045]; NHAA day 8 [p=0,041]; ABS dayjpt0,001]; ABS day 8 [p=0,009]

Histological Results

The histological evaluation of skin tissue sampéd®n on control rats at day Oshowed quite regepétermis and
dermis with collagen fibers and hair follicles. &ft4 days of wound healing, control rats showedktleipidermis,
granulation tissue and severe inflammatory ceiltiation and vascular congestion in dermis regiésfter 8 days of
wound healing, control rats showed thick epidermranulation tissue and moderate inflammatory iodltration
with vascular congestion in dermis region. Aftedays, control rats treated with ABS showed thipidermis,
moderate inflammatory cell infiltration, vasculangestion and collagen fibers in dermis. After §deontrol rats
treated with ABS showed mild degeneration in epidsr moderate vascular congestion, inflammatoryt cel
infiltration, the region filled with newly formedotlagen fibers became thinner in dermis. Hair &dis were present
near the wound healing region[Figure 1].

The histological evaluation of skin tissue sampdd®n on warfarin treated control rats at day Ov&tbdegenerated
epidermis and dermis with collagen fibers. Afteddys of wound healing, warfarin treated rats slbweck
epidermis, moderate inflammatory cell infiltratiomasocongestion and moderate increase in colldigpens in
dermis. After 8 days of wound healing, warfariratesl rats showed thin epidermis, mild increasdageh fibers,
inflammatory cell infiltration and vasocongesitam dermis region. After 4 days, warfarin and ABSatesl rats
showed moderated degeneration in epidermis, sexsm@ular congestion, moderate inflammatory celltiafion
and moderately increased collagen fibers in deriiter 8 days, warfain and ABS treated rats showegllar
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thinner epidermis, moderate vasocongestion, inflatony cell infiltration and moderated increasedcailagen
fibers in dermis. Hair follicles were present ntfe wound healing region[Figure 2].
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Figure 1. The histological evaluation of skin tisset samples taken on control rats at day 0
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Figure 2. The histological evaluation of skin tissel samples taken on warfarin treated control rats atlay 0

Comparison of the Histologic Total Damage Score Values of Tissue Samples Taken During Surgical Procedure
Before any Hemostatic Agent Administration in the Control and the Warfarin Groups
No significant difference has been noted betweemgtbups [p>0,05][Table 6].

Table 6: The Histological Total Damage Scores of ¢hControl and the Warfarin Groups’ Tissue Samples &ken During Surgical
Procedure Before Hemostatic Agent Administration (Ry 0)2

Control group Warfarin group

(n:11) (n:12)

Mean + S.D. Mean + S.D. P
Scores 1,09 + 1,44 0,81 + 1,33 0,655

Histologic Total Damage Score Values comparison of tissue samples after heamostatic agent implementation on
the 4th day

Histologic Total Damage Score valuesof NHAA tissaes significantly higher than ABS administrateskties in
control group at the fourth day [p=0,026][Table 7].

Table 7: Histological Total Damage scores Compais of Tissue Samples After Heamostatic Agent Admistration on the 4th Day?

Control Group (n=6) Warfarin Group (n=6)
Mean. + S.D. Mean. + S.D. P
Scores ABS 8,5 + 2,14 10,66 + 1,79 0,88
NHAA 11,16 + 1,46 8,83 + 2,4 0,123
0,026* 0,242

p
Mann Whitney U

Histologic Total Damage Score Values comparison of tissue samples after heamostatic agent implementation on
the 8th day

Histologic Total Damage Score valuesof ABS admiatstd tissues are significantly higher than NHAgsties in
warfarin group at the eight day [p=0,006][Table 8].
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When the control and warfarin groups are comparedhe eight day, Histologic Total Damage Score @slof
NHAA tissues are significantly higher in controbgp than warfarin group [p=0,001][Table 8].

Table 8: Histological Total Damage scores Compais of Tissue Samples After Heamostatic Agent Admistration on the 8th Day?

Control Group (n=5) Warfarin Group (n=6)
Mean. + S.D. Mean. + S.D. P
Scores ABS 10 + 1,78 8 * 1 0,093
NHAA 9,8 * 1,6 4,5 + 1,25 0,001*

p 0,872 0,006*
Student t test, Mann Whitney U test

Comparison of Histologic Total Damage Score Values of Tissue Samples Taken on Days 0, 4, and 8

Both ABS administrated and NHAA tissue samplestdiggyic total damage score values increased froyOd@ 4
[p=0,001 and p=0,001 respectively], and both NHAgsue samples [p=0,146] and ABS administrated eissu
samples [p=0,289] remained from day 4 to 8 indbmtrol group. On the other hand, in warfarin groogth ABS
administrated tissue samples’ and NHAA tissue sasilistologic total damage score values increfised day 0

to 4 [p=0,001 and p=0,001 respectively], and boBSAadministrated tissue samples’ [p=0,026] and NH&8ue
samples’ [p=0,005] histologic total damage scoleesmdecreased from day 4 to 8 [Table 9].

Table 9: The Histological Total Damage scores ofssue samples taken on days 0, 4, and"8.

DayO Day 4 Day 8
Scores * Mean. + S.D. Mean. + S.D.
Control Group ABS 8,5 * 2,14 10 * 1,78
NHAA 1,09 + 1,44* 11,16 + 1,46 9,8 + 1,6
Warfarin Group ABS 10,66 + 1,79%* 8 + 1
NHAA 0,81 * 1,33* 8,83 + 2, 4prrix 4,5 + 1,25
*in control group, signifcantly different than ABi&y 4, ABS day 8, NHAA day 4 and NHAA day 8 [p3D,=0,001, p=0,001, p=0,001
respectively].
** in warfarin group, signifcantly different thanBS day 4, ABS day 8, NHAA day 4 and NHAA day 8,140 p=0,001, p=0,001, p=0,001
respectively].

*** in warfarin group, significantly higher than BS day 8 [p=0,026]
**** in warfarin group, significantly higher thatNHAA day 8 [p=0,005]

DISCUSSION

Most often and emergency care needed complicatiosuigery is bleeding. It becomes difficult to &k the
haemostasis with some patient groups under antitaaig therapy without any positive pressure to #nea,
suturation or local haemostatic agents [10-13].ré&fuee local haemostatic agents are usually predeto control
bleeding, their affect on healing and the reactibthe healing tissue to these materials shoulnl ladsinvestigated.

Tissue repair and wound healing are complex presemt involve inflammation, fibroplasia, neovdadaation,
wound contraction, and resurfacing of the woundedefvith epithelium[14]. The cascade of eventststaith
activation of the procoagulant pathway and recreittof inflammatory cells and is followed by a phad cellular
proliferation and tissue repair/resolution of thpiry[15].

Collagen, which is beneficial for endoepidermal vgito to promote healing, is a major functional eséldular
matrix protein of the dermal layer of the skin [16]

Parameters of epithelial and hair follicular degration, dermal edema and inflammation, collagemsitg and

vasocongestion have been suggested as evaluatamgtars to discuss the healing potential in mangiass [16-

18]. We scored all these parameters to be the glmausing substances to the wound healing, agutiged by
the evaluation of these substances by present¢ewf in the timeline of healing cascade. Wound hgatomprises
four primary stages that occur in a sequentialads®f overlapping process. During the proliferatiase, which
is the third phase, fibroblasts migrate from therauding connective tissue, proliferate and begirsynthesise a
framework of ground substances, fibronectin andaeellular matrices such as collagen, elastin atajrins. In the
remodelling phase, which is the fourth phase, n@awages and fibroblasts increase their release ltHgemase,
resulting in the breakdown of excess collagen. &foee this was a reason to why we evaluated arathet

importance to the collagen change from day 4 to&layd we naturally expected a decrease of collaggnand

collagen deposit from day 4 to day 8. We suggestdthgen deposit to be a damage causing substanteei
histological examinations within this manner [19].

In the proliferation phase, macrophages releaseemuns growth factors responsible for angiogeneBisic
fibroblast growth factor and vascular endotheli@vgh factor are responsible for the synthesisenf wessels [19].

206



Serta¢ Aktop et al Int J Med Res Health Sci. 2016, 5(5):200-209

Therefore, vasocongestion of the tissue is expettiedecrease from day to day in the period of healalso
counted as a damage causing paramether either.

In the literature most of the studies performedeikperimental haemoragic diathesis model investdydahe
haemostatic potential and the healing potentigbofie haemostatic agents clinically or histolodygi@0-24].

To our knowledge, the effects of ABS that is usegdocal hemostatic agent in surgery, on sofuéidsealing has
been investigated before, but not ever under aagiglant therapy. Therefore, the aim of this studys wihe
investigate the effects of ABS on collagen rataugaland histologic assessment in order to evaltaftential
effects in early stage soft tissue healing in wanfreated rats.

In our study, warfarin was administered to anin@ls mg/kg once daily intraperitonally for 3 day®fdre the
surgery, until the day of killing. According to oarperience, intraperitonal way was found to lmase effective
way of administering warfarin when compared to @@age [25]. The dose of warfarin was confirmedhey PT
tests performed on the day of killing in our stya$]. Our study was different from the studies apiCet al [26]
since in our experimental model, warfarin-treatats,rwas kept alive after surgical procedures.

In our study, effect of warfarin treatment on cg#a rate and histological total damage scores netraignificant
in the tissue samples taken on day 0. NHAA sampleéagen rate values have shown higher [p=0,0660d] total
damage scores have not shown any difference inalaroup than warfarin group. We think warfarieatment is
an individual negative effect in soft tissue heglin

Huri et al. applied haemostatic agents appliedhéoetxcision areas and noted no significant diffeeean the effects
of celox and ABS on haemosthasis in 40 Wistar watis partial nephrectomy. They suggested ABS asftettive
agent as other haemostatics, showed no fibrodigsawh or calcification and better histopatholobieaults[27].

Isler SC et al. studied effects of ABS on earlydbealing in a seven days of time and concludedAB& to cause
decreased inflammation and necrosis and incressednne formation [28]. Bulut E et al. evaluated #ifects of
Ankaferd Blood Stopper (ABS) and routine antibigitophylaxis (AP) on early healing of bone defentdiabetic
rats and they discovered no significant differeimceew bone formation was found between AP and AB&tment
in diabetic rats [29].

Kose R et al. were the researchers that also studBS under an anticoagulant therapy. Their workhwi
heparinized rats showed the positive efficiencABS on experimental model of haemoragic diatheX§. [

Abacioglu et al.’s study was about comparisorhefABS and chitosan on hemostasis in an experimexttenodel
with femoral artery bleeding and ABS and chitoshovged similar results on bleeding control. They timed that
further research should be continued with systgmiohealty experimental models [31].

Satar compared ABS and oxidized cellulose in expental injury in rats. They detected a shorter diteg time of
ABS. In their study, liver sections from ABS groulisplayed more favorable histopathological changéh
minimal signs of inflammation when compared withdized cellulose group on day 7 and day 14 [32].

Akalin et al. showed higher collagen depositioares and lesser inflammatory scores in histologgsalmination
in ABS groups on the rat skin defect models. Tlheofdlast proliferation scores were higher in AB®uy on
14"day [16]. Unlike our study, Akalin et al. have resaluated the changes of inflammatory or healimgnotive
parameters of the tissues on consecutive timeval®er We think the effect of ABS could be judgedtéeby
evaluating and comparing the resulting data dutfiregfollowing time periods. Akalin et al. sugges#BS to be
used safely on full thickness wounds.

In our study, an increase in collagen rate and tdanage scores from day O to 4 in all groups wastarally
expected situation. When the collagen rate valuere evaluated on day 4, NHAA samples were highan tABS
administred samples in control group [p=0,008]; &®&5 administrated samples were higher than NHA#REas
in warfarin group [p=0,032], as just the opposi{dm the other hand, collagen rate values of ABS auhtnated
samples did not differ in control and warfarin gosteither, which means collagen rate values of MWrsamples
were higher in control group than warfarin groupQ001]. With the help of this data, we think ABS®ffect on
haemosthasis promotes healing indirectly on dayhle NHAA wounds struggle with haemostatic damagased
by warfarin treatment. In control group, althougie tollagen rate values of NHAA was significantlgher than
ABS administrated tissues [p=0,008], NHAA histolali total damage scores were also higher than ABS
administrated tissues [p=0,026] on day 4. So wekti®iBS administration might weaken the inflammattissue
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response and but also collagen deposit on daydritrol group.

Under warfarin treatment, histological total damagere of NHAA and ABS administrated samples weré n
significantly different on day 4 but, ABS adminatied samples were significantly higher than NHAAnpkes
[p=0,006] on day 8. We think ABS administration miated the tissue with its haemostatic effect armivgld an
even tissue damage with NHAA samples on day 4dntlay 8, ABS administrated samples’ damage scoees
higher than NHAA samples at the end.

Yice et al.’s investigation results demonstrate ABS was a safe medicine and did not exert anwatieg effects

on wound healing. Their work on the rabbit skinisian model evaluated the wound healing on dayk05and 30
and they did not noted any fibroblast proliferateomd matrix production on day 5, until it was ddy They also
noted the appearance of the fibriller collagen ag 80. According to their exhibited data of theimr; collagen
deposit of the tissues increased until day 10 dmeakdown and a change to fibriller structurehef tollagen tissue
was occurred from day 10 to 30 [17]. In our studifferently which was in rats, biochemical collagete values of
ABS administrated group remained; while NHAA gralgcreased significantly different from day 4 taA8e think
that this decrease in NHAA group is a sign of theakdown of excess collagen and a change of collagébriller
structures. ABS administrated group’s biochemiaallagen rate values, which has remained from dap 48,
showed us a delay of breakdown of collagen and delay in tissue healing. In the warfarin groupthbgroups’
biochemical collagen rate values remained from 4lag 8, which ensured us to think that warfariratneent has
inhibited the advantage of NHAA group on healingeile were no significant differences in the higyatal total
damage score comparison of groups in the controumgrboth ABS administered and NHAA groups’ scores
remained from day 4 to 8. In warfarin group, botB3\ administered and NHAA groups’ scores decreased
significantly from day 4 to 8, but ABS administrdtgroup’s scores were higher than NHAA group atehd of
day 8. Even though another study of Aktop et ahicl evaluates CAT and SOD activities under wanfargéated
rats, has given promotive results of ABS on sasue healing [33]; in this study we think ABS adistiration
causes more damage to tissue under warfarin treatmthin these parameters. And also, Aydin BKalethave not
get favorable results after application of ABS endon healing in rats histologically [18].

CONCLUSION

Warfarin treatment has an individual negative dffat soft tissue healing. When the interrelatibrealagen rate
and histological inflammation changes in the sifsue healing in tissues are evaluated in healthwarfarin
treated rats, ABS administration might be consideas a negative actor on healing at systemic levélealthy
animals, and at inflammatory level in warfarin tezhanimals.
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