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The method of bacteriological inoculation of wound discharge into aerobic and optional anaerobic microflora
was used. Statistical processing of the study results was performed using Statistica v.6.1 software package (Statsoft
Inc., USA).

Results and discussion. 1t has been found out that the structure of wound infection is dominated by gram-
positive microorganisms of staphylococcus genus - 64.0% (48 patients). Non-fermentative gram-negative bacteria
were detected in every fifth case - 20.0% (15 people), gram-negative bacteria of Escherichia coli group - in 9.3%
of the cases (7 patients). There was not detected any flora growth in 5 (6.7%) cases. Significant differences were
determined between the microflora of wounds with different etiology. According to the results of the study of
the sensitivity of the microflora of wound secretion to antibacterial drugs it was established that staphylococci
were most susceptible to the pharmacological groups of aminoglycosides (33.3%), glycopeptides (31.3); gram-
negative bacteria of the group of Escherichia coli - to cephalosporins (42.9%) and antimicrobial agents (57.1%); non-
fermentative gram-negative bacteria - to aminoglycosides (66.7%), cephalosporins (40.0%).

The use of adequate antibiotic therapy in complex treatment of chronic wounds led to positive results (wound
closure) in 36 (48.0%) patients. In other cases (52.0%) a significant reduction in the area of the wound surface and
the formation of marginal epithelialization of the wound were achieved.

Conclusions. 1. Significant differences between the microflora of chronic wounds with different etiology have
been found out (p <0.05). 2. Gram-positive microorganisms have been most susceptible to amikacin and vancomycin.
Gram-negative bacteria of Escherichia coli group are the most sensitive to phosphomycin and cefoperazone. And
gram-negative bacteria are sensitive to amikacin (tobromycin) and also cefoperazone. 3. The best treatment results
were obtained in wounds without bacterial contamination as well as in staphylococcal contamination of wounds
(p <0.05 compared with that in Escherichia coli group (criterion x2). 4. There wasn’t determined any significant
dependence of treatment results on the etiological factor of wound formation (x2 = 1,68, p> 0,05), indicating that all

the wounds healed approximately equally in complex treatment with adequate antibacterial therapy.
Key words: chronic wounds, different etiology, microflora, antibiotic therapy.
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CTPYKTYPHI TA METABONITHI AEPUBATU BE3KNTITUHHUX EKCTPAKTIB
BIFIDOBACTERIUM BIFIDUM | LACTOBACILLUS REUTERI
!OepxxaBHa yctaHoBa «lHCTUTYT mikpobionorii Ta imyHonorii
im. I. . MeuHunkoBa HauioHanbHOI akagemii MegUYHUX HayK YKpaiHu» (M. XapkKiB)
2IHcTUTYT Nnpobnem Kpiobionorii i KpiomeguunHu HAH YKpaiHu (m. XapkiB)

3B’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-A0CAIA-
HUMKU pobotamu. [ocnigkeHHa € dparmeHTom HAP
nabopaTopii NPodiNaKTUKM KpananHHUX iHbeKuin Y
«IMI HAMH» «MikpobionoriuHa xapakTepuCcT1Ka HOBMX
CTPYKTYPHO-METaboNiTHUX KOMMIEKCIB NaKTo- Ta bidiao-
npobioTukie», No geprkaBHoOT peecTpauii 0119U100686.

Bcryn. [po6ioTnyHum wTtamam Bifidobacterium
bifidum Ta Lactobacillus reuteri npuTamaHHi KOPWUCHI
BNACTMBOCTI, LLLO CNPUAIOTb 3MiLLHEHHIO 340POB’A Nt0AN-
HU [1,2]. BinblwicTb KopUcHUX edeKTiB NPobioTHKIB 3y-
MOB/IEHA A€ IXHIX CTPYKTYPHUX KOMMOHEHTIB i NPOAYK-
TiB meTabonismy [3,4]. Lli pi3Hi 3a ximiuHOO Npupoaoto
Ta MOXOAKEHHAM PEYOBMHM i CNOYKMU 34aTHI BNIMBaTH
Ha eKCNpecito CTPYKTYPHUX | PEryNATOPHUX FeHiB AK Npo-
KapiOTUYHMX, TaK i eyKapiOTUYHUX KNITUH, KOOPAMHYBa-
T MiXKMIKpPOBOHY KOMYHiKal,ito i B3aemogito mikpoopra-
Hi3miB 3 opraHiamom xasdiHa. MpoayKTn metabonismy
H6aKTepii 3a3B1Yall OTPMMYIOTb MPU KYJbTUBYBAHHI Npo-
OYUEHTa Yy piaKomMy MNOXMBHOMY cepefoBuuli. CTpyk-
TYPHi KOMMNOHEHTU 6GaKTepii MOXKyTb OYyTU OTpUMaHI
LUNSIXOM 3aCTOCYBaHHA BiAoMmUx cnocobis AesiHTerpadii:
XiMIYHUX, MeXaHIYHUX, pepMeHTATUBHUX, Di3UYHMX Ta
KombiHoBaHuX [5,6,7]. PyMHIBHI YMHHWMKM, WO Bigpis-
HAKTbCA 33 MPUPOAOHO Ta IHTEHCUBHICTIO, BUK/MKAOTb
pi3Hi 32 MexaHi3MOM i IMOUHOM NOLWKOAKEHHA KNITUH.
Tomy OTpMMaHi pisHMMM cnocobamu aesiHTerpaTtu Big-
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pi3HATLCA 33 CKNagoM. OCTaHHIM BM3HAYa€E XapakTep
6ionorivHOT aKTUBHOCTI Ta METY 3aCTOCYBaHHS.

Bigomo, o 6akTepii 6inblu CTiMKi 40 3aMOPOXKYBaH-
HA-BiATaBaHHA, HiXK eyKapioTUYHI KNiTUHW. Ona ix edek-
TUBHOI AeCTPYKLi, AK NpaBu/o, HeobxiaHe baraTopaso-
BE 3aMOpPOXKYBaAHHA-BIATABaHHA (TEPMOLMKAOBAHHA),
abo Moro NOeAHaHHA 3 iHWWMMKM MeTodaMu AesiHTerpa-
uii (MmexaHiuHMM nogpibHeHHAM abo y/bTPa3BYKOBOH
06po6KoI0). B pe3ynbTaTi TepMOLMKAOBAHHA Y NO3aKi-
TUHHOMY CEPEeA0BULL OMMHAOTLCA HE /NLIE MOBEPXHEBI
Ta BHYTPILUHbOK/ITUHHI CTPYKTYPW 3pYMHOBAHMUX KNITUH,
a " npoayKtn metaboniamy 6akTepii, wo nigaanvca
BMN/AMBY XONOAOBOro, AerigpartauiiHoro, perigpaTtauiii-
HOro, OCMOTUYHOIO BMAiB LWOKY. MpoaykTn nepebyao-
BAHOTO 3a LWOKOBMM TUNOM MeTaboniamy € NOTYKHUMMU
perynaTopamu }XUTTEBO BAXK/IMBUX NPOLLECIB B KAITUHAX
[8]. MonepeaHiMmM goCNiAKEHHAMM BCTAHOB/IEHA BUCO-
Ka 6ionoriyHa akTMBHicTb inbTpaTie AesiHTerpartis B.
bifidum Ta L. reuteri, OTPUMaHNX TEPMOLMKAIOBAHHAM, i
KYZbTYp NPOBIOTUYHMX BaKTepii, Oaep KaHUX NPU Ky/b-
TUBYBAHHI y Ae3siHTerpatax BAacHuX KnituH [9,10]. Ana
PO3yMiHHA MexaHi3My 6ionoriyHoT aKTMBHOCTI HeobXxia-
He BMBYEHHA BioximiuHoro ckiaay.

Merta po6oTtn — focnigntn bioximiuHuit cknag 6es-
KNTUHHUX EKCTPaKTIB 3 OTPMMAHUX TEPMOLMKIIOBAH-
HAM AesiHTerpartis Ta KyabTyp B. bifidum i L. reuteri, wo
KY/IbTUBYBANNCA Y Ae3iHTerpatax BNACHUX KNITUH.
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Tabnuusa 1 — BioximiuHMi cknag 6e3KNITMHHUX eKCTPAKTIB

2005 [14]. BM3HayeHHsA MacoBOl YacTKu

. ’
£ KomnoHeHT, BMicT KOMNOHEHTIB Yy 6€3KNITUHHMX eKCTpaKTax HITPOreHy 3a MeT?'C"OM K'enbpans Ta 06"'
c oanHML (M +0) YMC/IEHHA MACOBOI YaCTKU CMPOro npoTei-
2| sumipiosarna L ML B MB HY 3 BUKOPUCTaHHAM 610Ky MiHepanisauii
1 |pH 543+0,1 | 412+0,06 | 522+0,08 | 4,39+0,12 | ' "EPErOHkN 3 BOAAHOIO NapoIo 3AIMCHIO-
Ba/IN y BiAMNOBIAHOCTI 4O MiXKAEpPKaBHOrO
2 MonouyHa M/ 28,0+ 2,6 57,2+2,6 33,17+ 2,0 51,0+ 1,7 CTaH,EI,.apTy ISO 5983-1: 2005 [15] )
kncnora, mvi/n Bci eKcnepMMeHTV NpoBoAMAW Tpudi.
Fniepon- KoxkeH 3pa3oK TecTyBa/M B TPbOX MO-
3 | Teixoesa 305,2+1,7 309,2+1,8 312,4+1,7 | 324,214 BTOpax. Bu3Hauanu cepegHi 3HaYeHHs
KucaoTta, MKr/mn AN
OTPMMAHUX MOKa3HUKIB 3i CTaHAAPTHUMM
4 | PwbiTon-Teiixoesa 30,3+ 1,6 15,5+0,9 21,2+0,8 | 271+0,9 | BiAXuneHHAmn. OTpuMaHi AaHi nigaasa-
KuC/I0Ta, MKI/MA NN CTaTUCTWUYHIN 06pobLi 3a JONOMOroto
5 | AHK, Hr/mn 1,345 + 0,06 | 0,2475 + 0,002 |1,255 + 0,007|1,28 + 0,004| NporpamHoro 3abesneuyeHHsa Excel 2010
Microsoft, CLUA). 3HauywicTb pi3sHWUL
6 | PHK, Hr/mn 2680+ 0,007 400+0,005 |1362+0,009 <20 ( . ! ) yu P 4
Mi* OTPUMAHWMM NOKA3HMKAaMK BU3HaYa-
7 | Binok, mkr/mn 920+ 60 1910 £ 75 860 + 70 1735+ 71 | nu 3a Kputepiem CTbrogeHTa 3 NONPaBKOO

O6’eKT i meToau pgocnipgKeHHsA. 1A NpUroTyBaHHA
6€e3KNITUHHUX eKCTPaKTIB BUKOPUCTOBYBAIM NpPo6ioTny-
Hi wtamu B. bifidum 3 npenapaty «bidpiaymbakTepuH»
(TOB «BiBo-AKTMBY», YKpaiHa) Ta L. reuteri DSM 17938 3
npenapaTy «biolaa» (BioGaia Production AB, LLiseu,is).

MeToaMKa OTPMMaHHA Ae3iHTerpatiB Ta KyabTyp
npobioTMyHMX 6GaKTepiit AOKNaQHO oOnucaHa paHiwe
[10]. OocnigxKyBanu GioxiMiuHUI CKNad 4YOTUPBLOX Be3-
KNITUHHUX eKCTPaKTiB: L — oTpumaHuit 3 pinbTpoBaHoro
pesiHterparty L. reuteri; ML — oTpumaHuii 3 ¢pinbtposa-
HOI KynbTypw L. reuteri, WO Ky/NbTUBYBaNaca y B1aCHOMY
nesiHTerparti; B — ogeprkaHuit 3 ¢inbTpoBaHOro AesiH-
Terpaty B. bifidum; MB — ogepaHuit 3 dpinbrposaHoi
KynbTypu B. bifidum aHanoriyHo cnocoby oTpuMmaHHA
eKcTpakty ML

MokasHMKKM pH 6e3KNITUHHMX eKCTPaKTiB BM3Haua-
n 3a gonomorot pH-metpa- minisonstmetpa pH-410
(«<HNK® AKBWU/IOH», P®). KoHUeHTpauilo MOAo4YHOI
KMCNOTM BU3HAYaIN E€H3UMATUYHO-KONOPUMETPUYHUM
MeTOA0M 3 BUKOPUCTAHHAM Habopy peareHTiB ANs BU-
3HAYeHHA KiNbKOCTI nakTaty y bionoriyHmx pigmHax
«Jlaktat-01-Bitan» (TOB «Bitan giarHoctuka», P®) 3ria-
HO iHCTPYKL|i BUpoBHMKa Ta cnekTpodoTomeTpa PV125-
1 B. BMicT TEMXOEBUX KUC/NIOT BU3HA4YaAn 33 METOAOM,
onucaHum Baddiley Ta Davison [11]. KoHugeHTpauito
BuAiNeHunx 3i 3paskis HK ta PHK BM3Hauyanu Ha dpatoo-
pumeTpi Qubit® 3.0 Fluorometer («Invitrogen» Thermo
Fisher Scientific) 3 BMKopucTaHHAM Habopy peareHTiB
Qubit™ dsDNA HS Assay Kit Ta Qubit™ RNA HS Assay
Kit («Invitrogen» Thermo Fisher Scientific, USA) 3rigHo
NPOTOKO/iB BUPOOHUKA. KOHLEeHTpaujto b6iska B 3paskax
BMMIiptoBanu 3a metogom Lowry [12]. [locniaskeHHA mo-
NIEeKYNAPHO-MacoBOro po3noainy nentuaHux dpakuin
6Ee3KNITMHHMX EKCTPAKTIB NPOBOAWMAM 33 A0MOMOIOH
BUCOKOE(DEKTUBHOI  refib-MPOHMKHOI  XxpomaTorpadii
3rigHo 3 meTogumKoto, onucaHoto C.€. ManbyeHko [13].
BmicT aMiHOKMC/IOT BU3Ha4Ya M MeToA0M iOHOOBMiIHHOT
KONOHKOBOI XpomaTtorpadii Ha aBTOMaTUYHOMY amiHO-
KMCNOTHOMY aHanizatopi AAA 339M («MikpoTexHa»,
Yexin) 3rigHO MixaeprkaBHoro ctaHgapty ISO 13903:

Tabnuua 2 — Cknag 6inKOBOro KOMMNOHEHTY
6e3KNITMHHUX eKCTPaKTIB

BoHdeppoHi. BiamiHHOCTI Mix oTpUMaHu-
MW MOKAa3HUKaMM BBaXann CTaTUCTUYHO
3Havywmmm npm P < 0,05.

Pe3ynbTatv AocnipKeHHa Ta ix obroBopeHHs. fK
BMAHO 3 NpeAcTaBneHnx y Tabnuui 1 faHux, NOKa3HMKK
pH ekctpakTtiB ML Ta MB 6ynM 3Ha4YHO HUKUYMMMU, HiXK
eKcTpakKrTie L Ta B. OTKe, B NpoLeci KyIbTUBYBAHHA Npo-
BGiOTMYHNX MIKPOOpPraHiamiB y AesiHTerpatax BAaCHMX
KNITUH BiABYyBanocA HAKOMUUYEHHS KUC/IMX MPOAYKTIB
meTabonizmy. Lle niaTBepamam pesynsbtati BUMipOBaH-
HA KOHLLEHTPaLii MOMOYHOI KMCAOTU: BMICT NaKTaTy B
eKcTpakTi ML BUABUBCA y 2 pa3un BULLMM, HiXK Y EKCTPAKTI
L, a B ekcTpakTi MB —y 1,5 pa3u BULLMM, HiXK Y EKCTPaKTI
B (Tabn. 1). HM3bKi noKa3HMKKM pH Ta BigHOCHO BMCOKMUIA
BMICT MOIOYHOT KUCNOTU CBIAYATL NPO NOTEHLMHY Npo-
TUMIKPOOHY aKTUBHICTb BE3KNITUHHMX EKCTPAKTIB, 0CO-
6avBo ML Ta MB.

LocnigrkeHi 6e3KNITUHHI eKCTPaKTM TaKoX MicTUan
3HAUHY KiNbKiCTb TelxoeBuUx Kucnot (Tabn. 1), cepepg
AKMX NepeBarkaB MMiLepon-TeMxXoeEBUN KOMMOHEHT. Bigo-
MO, LLLO TEMXOEBI KNCNOTU € OAHUMM 3 OCHOBHUX CTPYK-
TYPHUX KOMMOHEHTIB KAITUHHOI CTIHKWM MOJIOYHOKMNCNX
6akTepii i BigirpatoTb Baxkansy ¢isionoriyHy ponb y B3a-
EMOZi MiKPOOPraHi3miB 3 OpraHiamom xassiHa Ta 34aTHi
MOAYNOBATU iIMYHHY BiANOBIAb.

KoHueHTpauia OHK y Bcix AocniaKeHUx eKcTpakTax
BMABM/IACA 3HAYHO HUXKYOIK 33 AOCTaTHIO ANA CTUMY-
nauii npoAyKuii UMTOKIHIB iIMyHHUMK KniTuHamu (Taba.
1). Ane cnig 3a3Hau4MTK, WO HaBiTb 3a TaKOi HU3bKOI
KOHLLEHTpPALIi MOX/AMBA peaniszauia iMmyHOTPONHOI Aii
OHK yepe3 moaynauito epekTy iHWKUX aepuBaTiB Npo-
6i0TUYHUX KAITUH. ML eKCTpakT MaB 3HAYHO HUNKUUIA
Bmict IHK, Hix pewTa ekcTpakTiB. MoX/MBa npuymHa
TaKoi pisHULi — pepmeHTaTUBHMI rigponis JHK nig yac
KYNbTUBYBaHHA NakTobakTepii. HykneasHa akTUBHICTb
Mor1a ByTU NPUYMHOK TaKOXK BIAHOCHO HW3bKOI KOH-
ueHTpauii PHK y ekcTpakTax, OTPUMaAHUX LWAAXOM Ky/b-
TMBYBAHHSA GaKTepilt y AesiHTerpatax (ekcTpaktm ML i
MB) (Ta6n. 1).

HaliBuwwmin BMicT 6iNKOBOro KOMMOHEHTY crniocTepi-
raBca y ekctpaktax ML i MB, wo cBigyunno npo Hapoc-
TaHHA 6iomacu NpPob6ioTUKIB B NpoLECi Ky/NbTUBYBaHHA
y AesiHTerpartax BAacHUX KAiTWH (Tabn. 1). binku, wo
MIiCTATbCA B AOCNIAKEHUX OE3KNITUHHUX EKCTpaKTax,
notpebytoTb NoganbLoi ineHTUIKaLI.

AKICHMI Ta KiNbKiCHMI cKNag, 6iIKOBOro KOMMOHEHTY
6E3KNITUHHUX EKCTPAKTIB XapaKTepu3yBaBCA 3HAYHUM
nepeBaXKaHHAM HU3bKOMONERYNAPHUX dpakuin (Tabn.

. |MonekynapHa maca,[BiGHOCHW BMIiCT dppakLiin, %
DPpakuia
fa L ML B MB
Binku >12 3,1 2,7 4,8 2,8
Nentnamn <12 96,9 | 97,3 | 95,2 | 97,2
146
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2). BiaHocHMIA BMicT nentuais (M.m. < 12 k[a) 6ys
He 3HAYHO BULLMM y eKCTpaKTax ML i MB, Hix y eKc-

Tabnuusa 3 — Bmict amiHOKUCAOT Ta a30Ty
B 6e3KNITUHHUX eKCTpaKTax

TpakTtax LiB. KoMMoHeHTH, BMiCT KOMMOHEHTIB
BMiCT aMiHOKMUCNOT BMABMBCA 3HauYHO Bulmm | N2 OAVHUL BUMIpY L ML B MB
y EKCTp'aKTa.X M'L Ta MB, HixX y eKCTpaKTaX L 1a B. 1 |3aranbHi amiHokucnotu, mr/100 mr | 0,477 (2,296 | 0,550 | 1,30
3 HUX BiNbHi amiHOKNUCNIOTH CKnadamm BiA 10 % A0 | 3 | Binbhi aminokucnotn, mr/100 mr | 0,098 (0,346 (0,056 | 0,13
20,5 %. Hansuwuit Bmict a6MiH0KV|cn0T Yy eKCTpakTi [ 3 | as07, % 0,082 0,381(0,096 | 0,218
ML moke cBigunMTn npo 6inblly NPOAYKTUBHICTb
.,'u' . P . y pody . 4 | A30T Hebinkosui, % 0,021 (0,069 0,017 | 0,031
NlaKTObaKTepin nopiBHAHO 3 GidigobakTepiamm 3a

06paHuX YMOB A0CAiAXKeHHA. KoHLeHTpauis a3oTy
Oyna TeX 3Ha4YHO BULLOHK Y eKcTpakTax ML Ta MB nopis-
HAHO 3 eKcTpakTamu L Ta B (Ta6a. 3). Mpu ubomy 3HauHY
YaCTUHY a30Ty CKNafaB b6iNKoBMIA a3oT.

BucHOBKU. BinKOBI KOMMOHEHTM npeacTaBneHi ne-
peBa*KHO NenTUAamMM 3 MONEKYNAPHOK Macok MeHLIe
12 k[a. BmicT 6inKOBMX KOMMOHEHTIB B EKCTPaKTax 3
KYNbTYp NPOBIOTUKIB 3HAYHO BULLMI, HiXK Y EKCTPaKTax

BMCOKA KOHLEHTpPALLiA MOJIOYHOI KUCAOTU CBigYaTb Npo
NOTEHLiNHY MPOTUMIKPOOHY aKTUBHICTb, @ HasABHICTb
TEMXOEBUX TA HYKNEIHOBUX KMCAOT — NPO MOTEHLiHY
iIMYHOTPOMHY aKTUBHICTb JOCNIAMKEHUX €KCTPAKTIB.
MepcnekTuBM noganblnx AocnigxeHb. OTpUMaHi
pe3ynbTaTh CNOHYKaloTb A0 NOAA/bLIOro NornmMbaeHo-
ro BUBYEHHSA HioxiMmiuHOro ckiagy Ta iMyHob6ioNoriYHMX
BNACTUBOCTEN BE3KNITUHHUX eKCTpakTiB B. bifidum i L.

3 AesiHTerpaTiB. HU3bKi nokasHuku pH (4,12 — 5,43) Ta  reuteri.
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CTPYKTYPHI TA METABONITHI AEPUBATU BE3KNITUHHUX EKCTPAKTIB BIFIDOBACTERIUM BIFIDUM |
LACTOBACILLUS REUTERI

KHuw O. B., Maxomos O. B., NMoropina M. C.

Pe3stome. [locnigxKeHo 6e3KNITUHHI eKCTPAKTU, OTPMMaHI LWAAXOM Ae3iHTerpau,ii 6akTepiit NpobioTMYHUX WTamiB
Lactobacillus reuteri i Bifidobacterium bifidum abo wnaxom KynbTMBYBaHHSA BiAMNOBiAHMX GaKTepilt y AesiHTerpa-
Tax BNACHUX KNITUH. BCTaHOBMEHO, WO 6iNKOBI KOMMNOHEHTM B €KCTPAKTax NpeacTaB/eHi NnepesarkHo nenTuaamm 3
MONIEKYNAPHOI Macoto MeHwe 12 k[a. CKnag 6inkoBMX KOMMOHEHTIB B €KCTPAKTax BUABMBCA Pi3HUM. BusHaueHi
KOHUEHTpPAL,l TEMXOEBMX, HYKNEITHOBUX Ta MOJIOYHOT KMCNOT, HU3bKi NOKasHWKKM pH (4,12 — 5,43) cBigumaun npo no-
TEHUiNHY NPOTUMIKPOBHY Ta iIMyHOTPOMHY aKTUBHICTb EKCTPAKTIB.

KntouoBi cnoBa: 6e3KNITUHHI eKCTPaKTH, BiNKKM, NenTuam, TEMX0EBI KUCAOTU, MONOYHA KncaoTa, AHK, PHK.

CTPYKTYPHbIE U METABOJ/IUTHBIE AEPUBATbI BECKNNETOYHbIX 9KCTPAKTOB BIFIDOBACTERIUM BIFIDUM U
LACTOBACILLUS REUTERI

KHbiw O. B., Maxomos O. B., Moropenaa M. C.

Pe3tome. NccnenoBaHbl 6ECKNETOUYHbBIE SKCTPAKTLI, NOMYYEHHbIE MyTEM Ae3nHTerpaumm 6aktepuii npobuoTu-
YyecKkux wWrammos Lactobacillus reuteri v Bifidobacterium bifidum wnn nytem KynbTMBMPOBAHUSA COOTBETCTBYHOLLMX
b6aKTepuli B gesuHTerpatax cobCcTBEHHbIX KNETOK. YCTAaHOBMEHO, YTO BE/IKOBble KOMMOHEHTbI B 3KCTPaAKTax npesa-
CTaB/IeHbl MPEUMYLLLECTBEHHO NENTUAAMM C MONEKYNAPHOM Maccol meHee 12 k[la. CocTaB 6e/1KOBbIX KOMNOHEHTOB
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KNIHIYHA TA EKCNEPUMEHTAJIbHA MEOWULIMHA

B 9KCTPaKTax OKasascsa pasHbiM. OnpeneneHHble KOHLEHTPAUUKN TEMXOEBbIX, HYKAEUHOBbIX U MOJIOYHOWM KUCNOT,
HU3KMe nokasatenu pH (4,12 — 5,43) cBMAETENLCTBOBA/IN O NOTEHLMANbHOM NPOTUBOMUKPOOHOM M MMMYHOTPOM-
HOWM aKTUBHOCTM 3KCTPAKTOB.

KntoueBble cnoBa: 6eckieTouHble 3KCTPaKTbl, 6e/KK, NeENTUAbI, TEUXOEBbLIE KMCNOTbI, MONOYHasA KucnoTa, OHK,
PHK.

STRUCTURAL AND METABOLIC DERIVATIVES OF BIFIDOBACTERIUM BIFIDUM AND LACTOBACILLUS REUTERI
CELL-FREE EXTRACTS

Knysh O. V., Pakhomov O. V., Pogorila M. S.

Abstract. Probiotic strains of Bifidobacterium bifidum and Lactobacillus reuteri have beneficial properties that
contribute to the promotion of human health. Most of the beneficial effects of probiotics are due to the action of
their structural components and metabolic products. Bacterial metabolic products are usually obtained by cultivat-
ing the producer in a liquid nutrient medium. Structural components of bacteria can be obtained by applying various
methods of disintegration: chemical, mechanical, enzymatic, physical and combined. Use of different in nature and
intensity of destructive factors causes different in mechanism and depth of cell damage. Therefore, disintegrates ob-
tained by various ways have different composition. This determines their various biological activity and purpose of
application. It is known that bacteria are more resistant to freezing-thawing than eukaryotic cells. For their destruc-
tion, repeated freezing-thawing (thermal cycling) or combination with other disintegration methods is necessary.
Preliminary studies have established the high biological activity of filtrates of B. bifidum and L. reuteri disintegrates,
obtained by thermal cycling, and culture filtrates of these probiotics, cultured in disintegrates of their own cells.

The aim of the study was to investigate the biochemical composition of cell-free extracts obtained from disinte-
grates and cultures of B. bifidum and L. reuteri cultured in their own disintegrates.

Methods. Cell-free extracts were obtained by disintegration of L. reuteri and B. bifidum probiotic strains (L and
B extracts) or by cultivation of these strains in their own disintegrates (ML and MB extracts). The pH values of
the extracts, the content of protein, lactic, teichoic and amino acids, RNA and DNA were determined. The mass
fraction of nitrogen by the Kjeldahl method was determined and the mass fraction of crude protein was calculated.
Molecular weight distribution of peptide fractions of cell-free extracts was performed using high-performance gel
permeation chromatography.

Results. The pH values of the ML and MB extracts were significantly lower than the corresponding values of the
L and B extracts. This indicated that during the cultivation of probiotic microorganisms in their own disintegrates,
an accumulation of acidic metabolic products was occurred. The results of measuring the concentration of lactic
acid confirmed this: the lactate content in ML extract was 2 times higher than in L extract, and in MB extract 1.5
times higher than in B extract. All investigated cell-free extracts contained a significant amount of teichoic acids
and a small amount of nucleic acids. The content of protein, peptides, amino acids and nitrogen in ML and MB
extracts was significantly higher than in L and B extracts. ML extract was superior to the rest of these extracts in the
guantitative content of proteins, peptides, nitrogen and free amino acids. The highest amino acid content in the ML
extract indicate d a higher productivity of lactobacilli compared to bifidobacteria in the selected study conditions.

Conclusion. The protein components in the extracts are predominantly peptides with a molecular weight of less
than 12 kDa. The content of protein components in extracts from cultures of probiotics is higher than in extracts
from disintegrates. Teichoic, nucleic and lactic acids, low pH values (4,12 — 5,43) point to a potential antimicrobial
and immunotropic activity of investigated extracts.

Key words: cell-free extracts, proteins, peptides, teichoic acids, lactic acid, DNA, RNA.
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MU3IMEHEHUE HEKOTOPbIX BUOXUMUYECKUX U UMMYHOTOTMYECKUX

NOKA3ATENEN NPU XPOHUYECKOM 3ABONIEBAHUU NMOYEK Y BOJIbHbIX
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AsepbaiigKaHckuii MeauuuHckuii YHuBepcuteT (r. baky, AsepbaiigyKaH)
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CBA3b Ny6/AMKauMmM c NNAHOBbIMM Hay4yHO-UCCNe-
[OBaTeNbCKUMM paboTtamu. [aHHaa paboTta asnsetca
bparmeHTOM BbINOMHAEMOM AMCCepPTaLMM Ha COMUCKa-
HWe yyeHoOW cTeneHu gokTopa ¢unocodum no meam-
UMHe «HeKkoTopble NaTobMoxMmmnyeckme CBOMCTBa Npu
anabeTtnuyeckoi HedponaTUmy.

BctynneHne. OpHuMM M3 Haubonee pacnpocTtpa-
HEHHbIX OC/IOXHEHWUIN y 6oNbHbIX caxapHbiM gnabeTom
ABNSAETCA XpOHMYeckoe 3aboneBaHue noyek (X3MM). Co-
rMacHo cTaTUCTUKe nocnegHux net, 15-40% nauneHTOB

¢ MA 2 tuna nmetot X3M [1,2]. B uenom, CA Asnsetca
O04HOW M3 Hanbosiee OCTPbIX COLMANBHBIX U MeaULMH-
CKMX npobnem COBpPEMEHHOM MeAMUMHbI M3-3a K-
POKOro pacnpoCTPpaHeHUA 3SHAOKPUHONOTMYECKMX 3a-
60M1€BaHUIA U TAXKECTU KAMHUYECKUX OCNOMKHEHWUN. Mo
AaHHbIM BceMMpHOM opraHu3aummn 34paBoOXpPaHeHMs,
B HacTosALlee BpeMs B MMpe HacunTbiBaeTca okono 415
MUNNMOHOB cnyyaes CL, n oxuaaetca, uto K 2040 roay
3Ta undpa gocturHeTr 642 MUANMOHOB. bbicTpo pacty-
wan 6onesHb CO3naeT couuasbHble U MegULUHCKUE
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