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XITO3AH: TPOTUMIKPOBHA AKTUBHICTb TA
ITEPCIIEKTNBU BIOMEJUYHOI'O
BUKOPUCTAHHA

Cyxoay0 J1.B.

Y «IHcTUTYyT MiKpoGiosorii Ta iMyHoutorii im.
I.I.MeununkoBa HAMHY»,
61057, Byn. Ilymkincbka,14, Xapkis, Ykpaina

Ha migcraBi ormisgy omy61ikoBaHMX —HAyKOBUX
JOCIIiIKeHb BUTIKae MOXK/IUBICTB 3aCTOCYBaHHSA
TIPUPOAHOTO HETOKCHYHOTO, 6iozerpazyrouoro
romicaxapuly ~ XiTo3aHy y  SIKOCTi  eq)eKTHBHOTO
MPOTUMIKPOOHOTO ~ KOMTIOHEHTY i 6GiomMeguuHOro
BUKODUCTaHHs.  XiTO3aH  TMpOSIBASIE  TIPOTMMIKPOOHY
aKTHBHICTh 1100 INMPOKOTO KOla TIpaMHeraTMBHUX Ta
rPaMIIO3UTUBHUX [1aTOreHHUX MIKpOOpraHi3MiB,
BK/TIOUAlOUM TpubOW. 3[aTHICTb XiTO3aHy YTBOPIOBATH
XeJlaTHi KOMILIEKCH 3 MeTasiaMd Ta 3B’sidyBaruca 3 JHK
poOuUTb MOro TMEepCreKTMBHUM B TeHHiA iH)XeHepii.
IIpuposHa 3patHiCTE  XiTO3aHy [0  re/leyTBOPEHHs
3aCTOCOBAHA  TIPM  BUIOTOB/IGHHI  I'eMOCTaTUYHOIO
nipeniapaty "Llesnokc", eeKTUBHOrO B yMOBaX BiliCHKOBUX
omepauiii i 3yNUMHKM  apTepianbHOi  KpoBoTeui
Ge3rnocepeiHLO Ha TI0J1i 60O TIPU TTOPAHEHHSIX.

Kmouvosi cnoea: xiTo3aH, rpamM-HeraTusHi, Ipam-
TO3UTHBHI MiKPOOPraHi3MH, MPOTUMIKPOOHA aKTHBHICTb.

B  ocranHi  JgecaTwmiTTs = Cephio3HYy  yBary
JOC/IIJHUKIB  TpUBEpPTAa€  BUKODUCTaHHS  MPUPOAHUX
MPOTUMIKPOOHUX 3aco0iB 3aMiCTh 3BUYHUX 3 TPUUUHU
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LIBU/IKOTO TMOSB/IEHHS Pe3UCTeHTHOCTI psAAY MaTOreHHUX
MiKpoopraHi3miB fo aHTHOioTHKIB. XiTo3aH (CS) € oqHuM 3
MPUPOJHUX HETOKCMYHWX, 3[aTHUX [0 Oiojerpazariii
rosricaxapuziiB, SIKWil IIMPOKO 3aCTOCOBYHOTH B SIKOCTI
AHTUMIiKpOOHOTO KOMIMOHeHTy. CS HajeXwuTh [0 Tpynu
KoroJliMepiB  I/IFOKO3aMiHy Ta Horo N-alleTH/IbOBaHOTO
aHasory N-anetun-D-miroKo3aMiny 3 pisHUM
CMiBBi/JHOIIEHHAM MK IMMM JBOMa JIaHKaMH. Voro
OTPUMYIOTh IIIIXOM [IealleTH/IIOBAaHHS XITHHY - Hal6imbin
NIOLIMPEHOr0 B IPUPOZAL MIC/sA Lie/r0/I03U I10Jlicaxapuay,
SIKWU TIPUCYTHIN B €K30CKeJIeTOHI KoMaX, pakomofibHuX Ta
rpubax [1]. 3aBasiKu PO3BHUTKY (epMEHTaTHUBHOI TeXHOJOTIi
KylbTUBYBaHHS ~ rpuOiB  3abe3meuye  anbTepHATHBHE
JDKepeslo OTPUMaHHS XiTo3aHy. XiTHMH cKiaafgae go 45 %
BMICTy K/IITUHHOI CTiHKUA A. niger ta M. rouxii i 5o 20 %
BMIiCTy K/IITUHHOI CTiHKU P. notatum [2]. B 3anekHOCTi Bif,
JoKepesia Ta mipoliecy orpumanHsi, CS Mae MoneKy/asipHy
macy Big 1,0 1o 5x10° Da, cTyninb geanetwmosadns (DD)
Bify 30 % 1o 95 % [3]. BenuunHa 3apsify Ha IOBepXHi
MaKpOMOJIEKy/IM BU3HA4Ya€ThCs KiNBbKICTIO TMPOTOHOBaHUX
aMmiHOrpyI, sika, B CBOIO uepry, 3ajexuTs Bif DD. Came
KaTiOHHa BJACTUBICTh XiTO3aHy J/IeKUTb B OCHOBI HOro
crieriyHUX IPOTUMIKPOOHMX B/IaCTHBOCTEH.

IcTopia BHBuUeHHs XiTO3aHY MOYMHAETbCS 3 IXX
cToniTTsA, Konu B 1859 poui BiKpWIM [JealleTU/IbOBaHY
¢opmy xituHy. IIporsirom ocraHHix 20 pokiB 6araro
HAyKOBUX pODIT MPUCBSYEHO XiTO3aHY Ta MOMK/IUBOCTSIM
HOro BUKODUCTaHHS B pi3HMX Oiomeauunux cdepax sk
MIPUPOJHOTO TIPOTUMIKPOOHOTO KOMMOHeHTY [4, 5]. XiTo3aH
Mae TpU TUNU peakliMHuX (YHKLiOHaIbHUX TPYIl: aMiHO
rpynny B mo3uuii C-2 B KOXHIA [JealleTW/IbOBaHIN
CTPYKTYpHill OAMHHL, a TakoX MEepBUHHY Ta BTOPUHHY
rigpokcuneHi rpynu B C-6 ta C-3 mosuLisx BiATIOBiJHO
(puc.) [6].

and x>50% — chitin

and y>50% —> chitosan

Puc. CtpykTypHa ¢dopmyna xiTuny(x) Ta xirosany (y)

OsHaueHe 00yMOB/TIO€ HOTO 3[aTHICTh /10 YTBOPEHHS
HOBUX TiIpodinbHUX MiKapCchKUX (JOPM Ha OCHOBI BiZloMHX
TperapariB, a TaKO)K yTBOPEHHSI CUCTeM [JOCTaBKH JIKiB 3
NIPOJIOHIOBaHUM IX BUBIJIbHEHHsM. XiTO3aH € yHIKalbHUM
copbeHTOM, caMe 3aBOSKH COPOL[iHUM BIaCTUBOCTAM
MOX/IMBE MOr0 IIOEAHAHHS 3 adHTubioTHKamu [7],
nporeiHaMM Ta 3acTOCYBaHHS B [KOCTI CTUMY/ATOpa
akTUBHOCTI (ibpobnactiB [8], cTumynsTopa ocTeoreHesy

[9]. OcobmiBoi yBarm  3ac/iyroBye  HETOKCHMUHUH
remMoctatuuHui mnpernapar "llesokc", BUrOTOBAeHWM Ha
OCHOBi XiTo3aHy. BiH € edeKTHBHUM IpU 3aCTOCYBaHHi B
yMOBaxX BiICBKOBHX oOrmepaljiil A 3yNWHKW apTrepiaabHOI
KpOBOTeui Ha 11071 60f0 1py 1opaHeHHsIX. 3BepTaHHs KPOBi
TIPH 3aCTOCYBaHHI L[bOTO Mperapary BiJOyBaeTbCs 3HAUYHO
LIBY/LLIe TIOPIiBHSHO 3 IHIIMMM [periapaTamMu 3aBlsKU
TIPUPOJHINA 3[ATHOCTI XiTO3aHy [0 Te/ieyTBOPeHHsS Ta
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crelLiaibHil Horo o6po6iii, fKa IiICUITIOE 1F0 BTIAaCTUBICTb.
"Lenokc" BUMyCKaeTbcs y (GoOpMi IUIACTMHOK 3 BHCOKO
PO3BMHEHOIO MOPUCTO0 MOBEPXHEL0, SIKi 3[jaTHi MOIVIMHATU
KpPOB TIpH KOHTaKTi 3 Heto [10, 11].

[TpoTMiKpOOHi BIAaCTMBOCTI XiTO3aHy 3a/eXaTb Bi
psany ¢akropiB. Po3misizaioTh  fgeKinbKa —MeXaHi3miB
NMpOTUMIKpoOHOi fii  xiTo3aHy [12]. Tak, B oOCHOBI
MPOTUTPUOKOBOI  AKTMBHOCTI  XiTO3aHy JIEKUTb e(eKT
TIpUTHIUEHHS MpOLieCcy YTBOPEHHs Ta MPOPOCTaHHS CIIOp
[13].  Ocob6nuBicTs  aHTHOakTepia/bHOI  AKTUBHOCTI
XiTO3aHy 100 TpaMHeraTMBHUX Ta [IPaMIO3UTUBHUX
GakTepiii mossira€ B BiAMIHHOCTSIX  TMOBEPXHEBUX
XapaKTepUCTHK OakTepianbHUX KiiTuH [14, 15, 16].

Bigomo, 1110 30BHillIHS MeMOpaHa TpaMHeraTMBHUX
GakTepiii Bkrouae jinonosicaxapugu (JIIIC), 3aBAsKU
yoMy ix TOBepxHd € TigpodinbHOI, a aHioHHI
¢dyHKIioHambHI Tpynu (KapOokcuibHi Ta ¢ocdarHi), sKi
BXOJSITh no CKJI1agy JIMiTHAX KOMITOHEHTIB,
e/IeKTPOCTaTUYHO 3B’s3aHi 3 iOHaMM  /IBOBa/IeHTHHX
MeTariB, 10 Hazae crabdimpHOCTi JITIC mapy 30BHIIIHBOI
MemOpaHu.  3B’A3yBaHHA IUX iOHIB 3  TaKUMH
XeJIaTOyTBOPIOIOUMMM areHTaMH, SIK XiTO3aH, NPU3BOAUTH
oo gecrabimizanil 30BHIIIHBOI MeMOpaHu B pe3ynbrari
BuBiibHeHHs JITIC-Mosiekys i 3arubesti KTiTUHY, TOMY i 1iek
MpOLIeC TOB’sA3yI0Th 3 MPOTUMIKPOOHOIO [i€l0 XiTO3aHy
[17]. KniTvHHA CTiHKa TPamMITO3UTUBHUX OakTepiil BKIrOUae
MeNTUAOITKAHA Ta JHIOTeHX0€BYy KUCIOTY, docdarHi
aHiOHHI TpynM fKOI BiANOBiZAaOTH 3a cTabinbHICTH
30BHIIIHBOTO APy OakTepiasbHOI KMTHHU. TIpy LIbOMY
JinoTefixoeBa KUC/I0Ta 3abe3nedyye MOJEKY/ISIPHUI 3B'SI30K
MDK XiTO3aHOM Ta KIITUHHOIO CTiHKOIO 3 II0Za/IbLIUM
MopyLIeHHsIM  QyHKLUili MemOpanu [18]. THui aBtopu
BBaKalOTh, 1110 MOJIEKY/IM XiTO3aHy npueanyrorecs 1o JHK
MiKpOOHUX KJTITHH Ta MPUTHIUY0Th cuHTe3 ix PHK [19].

3HayHa porb B aHTHOaKTepiasbHIA aKTHMBHOCTI
Ha/Ie)KUTh  (i3WKO-XiMiUHMM  B/IaCTMBOCTSM  XiTO3aHY,
BKJTIOYAIOUM HOTO KaTiOHHY CTPYKTYDY, MOJIEKY/ISIDHY Macy,
CTYIIiHb JlealleTU/IFOBaHHS, KOHLIeHTpallito, pH,
XeJIaTOyTBOpIOOUi  BiiacTuBOCTi [20]. 3maTHiCTE XiTO3aHY
YTBOPIOBaTH Xe/1aTHi KOMILJIEKCH 3 iOHaMU MeTaJliB LLIMPOKO
HaBe/leHi B HayKoBiil sitepatypi [21, 22, 23], BoHH 4acTo
BUKODHCTOBYIOThCSI [JIs1 OUMILIEHHS PiJKUX CepefoBULL Bif
MeTasliB B MeAULIMHI Ta TPOMHCIOBOCTI.

B MegunMHI 3aCTOCOBYIOTH KOMITJIEKCH XiTO3aH-
cpibno, B T.U. B CK/IaJi 3aXMCHUX TIOKPUTTIB Ha MeTaleBUX
IMIUIaHTaTax B CTOMATOJIOTII Ta oOpTomnefii 3 MeToro
3MeHIIIeHHs] DU3WKYy TicisornepaniiiHux  iHdekiiitHux
ycknagHeHs [24]. IIpoTumMikpoOHa akTHBHICTE i0HIB cpibma
IIOZ0 TpaMHeraTVMBHUX Ta TPaMIIO3UTUBHUX OakKTepii
nocuTb Bimoma [25, 26]. 3okpema, aHTHOakTepianbHa
aKTUBHICTb 0iOKOMITO3UTHOTO Marepiasy TOKDUTTS Ha
MeTajleBUX iMIJIaHTaTaXx Ha OCHOBI TCiJpOKCHUAIaTUTY,
cpibna, Ta xiTo3aHy byna OCTTipKeHa
CHeKTPO(OTOMETPUUHUM METOZIOM LUISIXOM BH3HAYeHHs
OINTUYHOI I'YCTUHU KY/bTYpasbHOI cycreHsii wtamy E. coli
ATCC 25922, B IKOMY 3HaxOAWIHCA JOC/iIKyBaHI 3pa3ku
[27]. B OCHOBI MEeTOly  3aCTOCOBaHO BUMip
CBIT/IONOIVIMHAIOUNX (abcopbuitinmx) B/IaCTUBOCTEN
KMTUHHUX KyieTyp. ONTUuHy TycTHHY OakrepiambHOi
cycrieH3ii Bu3Hauae e(eKT CBIiTIOpPO3CitOBaHHS, fKe €
TIPOTIOPLIiHMM ~ KOHLIeHTpalii K/ITHH B  CepefOBHUILI.
BumiproBaHHS ONTUYHOI T'YCTUHM NPOBOJWIN uepe3 2, 4,
24 Ta 48 roguH. Byno BH3HaueHO, 110 XiTO3aH Ta iOHHU

cpibra B ckaaAi  marepiany — TOKPUTTS,  UHHSITh
bakTepiocTaTUuHy [it0 B TOPIBHAHHI 3 KOHTPOJILHUM
3pa3kOM  —  TiJ[pOKCHanaTUTHUM  TOKpUTTSIM  6e3
MpOTUMIKpOOHMX  f06aBok.  Haiibinbi  edeKTUBHUM
BUSIBUIOCh TPbOXKOMIIOHEHTHe TIOKPUTTSI Ha OCHOBI
rifpokcuanaruTy, cpibsa Ta XiTo3aHy 3a paxyHOK
CUHEpriiHOi TPOTUMIKPOOHOI Aii KOMIUIEKCYy —XiTO3aH-
cpibno. Iloka3aHo, 10 HA TOYATKy eKCIIepUMeHTY
KOHIIeHTparlis Mikpobuux kmitud (C, KYO/mn) 6yna
opHakoBoto i ii morapudm (log C) gopiBHIOBaB 7, a uepes
48 rtomuH log C KOHTpONLHOTO 3pa3Ka, 3pa3ka 3
[l0/laBaHHsAM iOHIB cpibsia, 3paska 3 A0JaBaHHAM XiTO3aHY
Ta TPHOXKOMITOHEHTHOTO 3pa3Ka 3 [0flaBaHHsAM cpibna Ta
xiTo3aHy cranoeum 8,2, 7,8, 7,7 ta 4,8 BignosigHo [27].
MOXTMBUM TIOSICHEHHSIM Takoro egeKTy € Tiepepo3Mofii
MO3UTUBHOTO 3apsiy i0HiB cpibia MiXX aToMaMHU-ZOHOPaMU
GyHKLiOHaNBHUX TPYIN XiTO3aHy, B pe3yJabrari dYoro
BiZIOyBa€eTbCsl Jle/ioKasisallisi eeKTPOHHOI TyCTUHM IO
XeJlaTHOMY KiJIbLIFO, 1[0, B CBOIO Uepry, NpU3BOAUTH [0
30i/bIIeHHs IibHOCTI JlimigHOTO 11apy OakrepianbHOI
MeMOpaHU Ta TIopyLLeHHst MeTabos1i3My KTiTHHU [28].

B wHaykoBifi pob6oti [29] gocifkeHO —BIUIMB
HaHOCTPYKTYPOBaHOIO 6iomarepiany Ha OCHOBI
ri[poOKCHAnaTuTy 3 BMICTOM XiTO3aHy Ta ioHiB cpibsa Ha
ripotiec aaresii mikpooprai3miB E. coli ATCC 25922 Ta S.
aureus ATCC 25923 ujozo ¢opmasniHi3oBaHUX epUTPOLIUTIB
KpoBi JitoAuHU. B skocTi koHTpomo OyB  obpaHwmii
rifpokcuanarut 6e3 0[aBaHHs MPOTUMIKPOOHMX 3acobiB.
3a pe3ysbTaTaMu eKCrlepUMeHTY BUSIBU/IOCH, 1110 A0JaBaHHS
ioHiB cpibna 3HMWKye iHAekc aare3uBHOcTi E. coli ATCC
25922 Ha 17 %, a xiTo3aHy — Ha 29 % B NOpIBHfHHI 3
KOHTDOJIbHUM 3pasKoM. IHjekc azareswBHOCTI S. aureus
ATCC 25923 mif ai€ro ioHiB cpibsa 3mMeHIIyeTbCs Ha 13 %,
a mig BIUMBOM XiTo3aHy — Ha 22 %. [29]. Tlorpi6Ho

3BEPHYTH  yBary, [0 TMPOTUMIKpOOHa  AKTUBHICTh
0iOKOMITO3UTHOTO Marepiaay 3 BMICTOM XiTO3aHy € MpSIMO
MPOMOPLIIOHAZILHOK ~ KOHLIeHTpaLii  XiTo3aHy, a [pu

He3HauHuX KoHIeHTpauisax (10,0 i 20,0 r/m) xiTo3aH cripusie
nipostidepatii ocreobnactis [30].

Bigomo, 1m0 pigke (BojHe) cepefoBUllle €
HeoOXiJHUM [|/I1 aKTHUBHOI [il MPOTUMIKPOOHUX 3acobiB,
TOMy TifpodobHicTh uM TigpodinbHicTE € Mipow iX
AHTUMIKPOOHOI aKTMBHOCTi. XiTO3aH PO3UMHSETHCS TiTbKU
npu 3HaueHHi pH Hwkde 3a 6,5, 1m0 niMiTye ioro
3aCTOCYBAHHS SIK TTPOTUMIKPOOHOT0 3aco0y. Hepo3uuHHiCTh
XiTO3aHy y BOJl O3Hayae, L0 MIKMOJIEKY/ISIDHI B3aEMOZIT B
MaKpOMOJIeKY/Ii IlepeBUILYI0Th B3aeMOZIl B cuctemi «CS —
MOJIEKYIM BOZAW». TOMy 4acTO 3aCTOCOBYHOTH XIMIUHY
Mopudikario XiTo3aHOBUX jaHIoriB. Tak, B pe3ysbrari
xiMiuHOI B3aeMofiii Mi’K XiTO3aHOM Ta [IVIIUAL/IaMOHIM
XJI0PUZIOM YTBOPIOETHCS N-[1-rizpokcu-3-
(TpuMeTHIaMOHIN) TIpomis] XiTo3aH XJjopuj, SKANH Mae
YeTBEPTUHHI aMiHOTpynH, iMoOinmi3oBaHi B XiTO3aHOBMIA
JIAHLIFOT, 11J0 3HA4YHO 30i/IblIly€ PO3UMHHICTH OCTAaHHLOTO Y
Bozi. KpiMm Toro, moaudikoBaHuii TakKuM UMHOM XiTO3aH
MIPOSIB/ISIE Ti/IBUIIEHY KaTiOHHY [ifo, Mae Oioaare3wBHi
BIIaCTUBOCTi, TIOCUJIEHWH TIPOHUKaOUMi edeKT, BHUCOKY

edekTuBHiCTH TIpOTH OakTepili Ta TrpubiE HaBiTh B
HeUTpalbHUX YMOBax. MiHimanbHa iHribyroua
koHrenTparis (MIK) mozpudikoBaHoro xitozany B

TIOpiBHSIHHI 3 HemMoAW(}IiKOBaHUM 3MEHIIYETbCS B 2 pasu
mogo P. gingivalis Ta B 10 pasiB mjogo P. intermedia, A.
actinomycetemcomitans, S. mutans , $IKi HajaeXaTb [0
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JIOMiHAaHTHUX OaKTepiaJbHUX ILITaMiB POTOBOI MOPOKHUHU
[31]. CuHTe30BaHi MOXiJjHi HU3bKOMOEKY/ISIPHOTO XiTO3aHY
3 BMICTOM TaJakTO3d Ta MAaHHO3M, IPUEJHAHUX [0
nosiiMepy depe3 IOro amiHOTPYIH, XapaKTepU3yBasKCh
KpaIL[O}0 PO3UYMHHICTIO Ta MiJBUIEHOI0 NMPOTUMIKPOOHOIO
Jieto mozo B. subtilis [32]. Peakuis ankinyBaHHS XiTO3aHy
B mnosunii C-2 3 aucaxapujamu (/1akTo3a, MasbTo3a)
e(eKTUBHO TIiJBUIIYE He TilbLKM PO3UMHHICTb XiTO3aHY
[33], a i anTHOaKTepiabHy AKTUBHICTH TAKWUX ITOXiJHUX
xiTo3aHy mipu 3HaueHHsix pH Big 50 g0 7,5 [34].
MogndikoBaHi amMiHOETH/IOBUMU TpyraMH XiTO3aHH 3
PI3HOIO MOJIEKY/IIPHOI0 MAacOK TOKasaau 3HA4YHO BHIY
MPOTUMIKPOOHY  aKTHUBHICTh  I1I0[I0 TPAaMHETraTUBHOIO
mramy E. coli mopiBHSHO 3 XiTO3aHOM, IIpHU LIbOMY
3HaueHHd MIK 3anexano $K Bif MoekynspHOI Macu
xiTo3aHy, Tak i 3HaueHHs pH po3umHy. Haiibinbiny
MPOTUMIKPOOHY  aKTHMBHICTb  TPOSIBJSIM  XiTO3aHW 3
MOJIEKY/ISIPHOI0 Macoro, Oisbioro 27 kDa, 3anexHicTb Bif
pH 6yna ckiagHo, ane onTHMasbHe 3HaueHHs CK/afaso

6,5 [35].
TakuM uWHOM, i3 HaBeJleHMX BiJOMOCTell W00
MPOTUMIKPOOHUX  BJIACTUBOCTEH  XiTO3aHYy  MOXK/IMBO

CTBep/KYBaTH MPO MepCHeKTUBHICTb 3aCTOCYBAHHS JaHOTO
noslicaxapuzy y SIKOCTi eeKTHBHOrO MPOTUMIKPOGHOrO
3aco0y. 3ac/IyTOBy€E TaKOXK Ha yBary 3aCTOCYyBaHHs XiTO3aHY
B KoMOiHarii 3 Ti/IpoKcHanaTuT-cpibo
aHTUOAKTepialbHUMM ~ TIOKPUTTAMH,  YTBODEHUMHM  Ha
MOBEPXHI MeJWYHUX IMILIAHTaTiB 3 BUKOPUCTAHHSM
OiomiMeTHyHUX TexHosorii [36]. Xito3aH Mae 3HAUHWUKA
MoTeHIlian /il BUKOPUCTAHHS  HWoro B cKiagi
KOMITO3UL[IMHUX biomarepiaip 3 HEeoOXiTHUMH
B/IaCTUBOCTSAMHU (TIOPUCTICTIO, CTymeHeM Oiogerpajariii) B
MpakTUUHiIA ~ MeAWLIMHi, 30KpeMa, [Jii  KiCTKOBOI
pereHepanii.  3acayroBye Ha  yBary  lle  OAUWH
TepCreKTUBHUIN HarpsMOK, MOB'si3aHuM i3 3patHicTio CS
3B’s3yBarucs 3 monekynamu JHK [37, 38], mo mae 3mory
orpumyBatu Giomarepianu, MpUZATHI /sl 3aCTOCYBaHHS B
reHHil imkeHepii. [jns moBHoro i Oinbin edeKTUBHOrO
BHUKOPUCTaHHS YHiKaJbHUX BJIACTUBOCTeH XiTO3aHy Ta MOro
MOXiTHMX B HAHOMEAWIMHI HeoOXimHi momganblimi rIMOOoKi
Hioro 1oC/iKeHHS.
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CHITOSAN: ANTIBACTERIAL ACTIVITY AND
PERSPECTIVES OF THE BIOMEDICAL
APPLICATION

Sukhodub L.B.

In the last decades, serious attention is attracted by the use
of natural antimicrobial drugs instead of the usual ones
because of pathogens resistance to antibiotics. Chitosan
(CS) is widely used as an antimicrobial agent owing to its
high biodegradability, nontoxicity and antimicrobial
properties. CS is a cationic polysaccharide obtained by
partial deacetylation of chitin, the major component of
crustacean shells. In last time cultivation of fungi provides
an alternative source of the CS obtaining: Chitin makes up
45 % of the A. niger and M. rouxii cell wall content and up
to 20 % of the P. notatum cell wall content In contrast to
other polymers, chitosan is a hydrophilic polymer with
positive charge and has three types of functional groups:
amino group at position C-2 in each deacetylated structural
unit, as well as primary and secondary hydroxyl groups at
C-6 and C-3 positions respectively. This causes its ability to
form new hydrofilic medicals on the basis of known drugs,
as well as the formation of drug release systems. CS is
unique adsorbent and it is possible to combine it with
another drugs. The natural ability of CS for gelation is used
in the preparation of the hemostatic agent "Celox", that is
effective for preventing fatalities when arterial bleeding
occurs on the battlefield. The clotting of "Celox" occurs
much faster than other hemostatic agents. Antimicrobial
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activity of chitosan against many Gram-positive and Gram-
negative bacteria, filamentous fungi and yeasts has been
widely demonstrated in the scientific literature. There are
some reported mechanisms for antibacterial activity:
positively charged due to NH;" groups Chitosan interact
with negatively charged functional groups at the cell
surface and compromise the cell wall or outer membrane.
In the case of Gram-positive bacteria, lipoteichoic acid
could provide a molecular linkage for chitosan at the cell
surface, allowing it to disturb membrane functions.
Lipopolysaccharides in the Gram-negative bacteria outer
membrane are held together by electrostatic interactions
with divalent metals. This cations may compete with CS,
that also disturb the cell functions. Some authors reported
that CS binds to DNA and inhibits RNA synthesis.
Significant role in antibacterial activity belongs to the
physical and chemical properties of Chitosan, including its
cationic structure, molecular weight, degree of the
deacetylation, concentration. Owing to the high content of
amino and carboxyl groups, Chitosan can form chelate
complexes with metals. Silver (Ag) ion antimicrobial
activity against Gram-negative and Gram-positive bacteria
is well known. Complexes Chitosan-Silver are used in
medicine for example as part of the protective coatings on
metal implants in dentistry and orthopedics in order to
reduce the risk of postoperative infection. The antibacterial
activity of the Silver-Chitosan-doped hydroxyapatite (HA)
coating was examined using spectrophotometry by
measuring the optical density of the culture medium E.coli
ATCC 25922 containing the experimental samples. After 48
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hours immersion of the substrate in medium, concentration
of microbial cells (C, CFU/ml) was decreased from log 7 to
log 4,8, what is evidence of the coating antibacterial
activity.It was studied the ability of the biomaterials based
on HA with Chitosan and Silver content to influence the
adhesive properties of E. coli ATCC 25922 and S. aureus
ATCC 25923. It was proved that under Ag+ ions action,
added to the coating material, the adhesive index for E.coli
decreases in relation to formalinized ram erythrocytes on 17
% as compared to control sample (pure HA) and the
adhesive index for S. aureus — on 13 %. Also was found
that chitosan as a component of bioactive coating decreases
the adhesive index E. coli on 29 %, and those for S. aureus
on 22 %.Thus, from this short overview follows the
conclusion that CS can be used in medicine as a very
perspective antimicrobial agent. Also, application CS in
combination with HA-Ag coatings on medical metal
implants, using biomimetic technology should be taken to
the attention. CS has a great potential for its using as a
component of the composite biomaterial with all necessary
properties (porosity, biodegradation, nontoxicity) in
nanomedicine, particular for bone regeneration and
stomatology. Once more direction is connected with a
property of CS to bind with DNA, RNA and that open the
possibility to create novel materials for gene therapy. But
for more effective using all CS and its derivatives
properties in practical medicine it’s necessary to perform
further deeper investigations.

Keywords: Chitosan, Gram-negative, Gram-positive
microorganisms, antimicrobial activity.



