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BHUBYEHHS BIOJIOT'TYHOI a1i
AYTOULITAMIB AEPOKOKIB i )
HA MOJIEJISIX CTA®LUIOKOKOBOI IHOEKIII

3 «/Ininponempogcoxa meouuna akademis MO3 Ykpainuy

Kagedpa mikpobionoeii, gipyconoeii, imynonozii ma enioemionoii

nn. Cobopua, 4, Tninpo, 49000, Ykpaina

SE «Dnipropetrovsk medical academy of Health Ministry of Ukrainey
Department of microbiology, virology, immunology and epidemiology

Soborna Sq., 4, Dnipro, 49000, Ukraine
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KuntouoBi ciioBa: aeporoku, anmazonicmuuna 0isi, Mooenv cmaghinokokosoi inghexyii
Key words: aerococcus, antagonistic action, model of staphylococcus infection

Pedepat. U3yueHne OGmosiornyeckoro AeiicTBHS ayTOIITAMMOB a’POKOKKOB Ha MOJeNsiX CTa(UI0KOKKOBOI
nHpexuun. Crenanckuii I.A., Kpemenuyuknii I'.H., Komeasi U.I1. B pabome npedcmasnenvr oannvie 06 uccie-
008AHUY AHMAZOHUCIIUYECKO20 GIUAHUSL AVIMOUMAMMOB AIPOKOKKO8 HA IKCNEPUMEHMANbHBIX MOOensiX UH@pexyui,
BbI3GAHHBIX CMAPUIOKOKKAMU. [Isl Uccned08anusi aHmMazoHUCMUYecKo20 Oeucmaus aymouwmamMmmos aspoKoKKO8 HA
cmagunokokku 6uLIa NPUMEHeHa MoOelb XPOHUYECKOU CMAQUIOKOKKOBOU UHpeKyul Ha OenblX Mblulax U KpOIUKAX.
Ilpu cmagunokokko8ou >KcnepumMenmanvHoOl UHGEKYUU anmacoHUCMuYecKkoe Oelcmeue a’pOKOKKO8 6 OMHOULeHUU
CMAaQUIOKOKKO8 NPOBEPEHO NPU NOOKOICHOM 86e0eHUU Ha benbix Mbiuiax. belna usyyena vlocusaemMocs aspoKOKKO8
noo0 Kooicell. Aymoumammpl a’3pOKOKKO8, 86e0eHHble N0 KOXCY K CMAMUIOKOKKAM 3a 5 uacos u uwepes 3 uaca nocine
68e0eHUsl NOCICOHUX, OKA3bI8AIOM AHMALOHUCMUYECKOe Oelicmeue U Npensmcmeyiom pazeumuro uH@uIbmpamad.
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Ananocuunvie pe3ynomamul OblIU NOIYYEHbL U NPU 86OCHUU AYMOUMAMMO8 AIPOKOKKO8 8 YEeHMP 3apadceHus yepes 5
munym, 5 munym u 3uaca, 1 u 5 uacog nocne 3apasicenus. A3poKokku, gedeHHvie yepez 24 u 48 uacos, ykopavusanu
CpoKU nposiglieHuss OONe3HU NO CPAGHEHUI0 C KOHMPOIbHOU epynnoti mviuiell. Jlevebnoe Oelicmsue aymoumammos
A9POKOKKO8 NPOBEPEHO U HA IKCNEPUMEHMANbHOU MOOENU 0X4CO208 U PaH, UHPUYUPOSAHHBIX CcMAPuioKokkom. Y
JHCUBOMHBIX, KOMOPLIM PAHY 00pabamvl8any aymoutmamMmami a3poKoKKO8, KOIUYeCme0 Namo2eHHbIX CMAaQuioKoKKos
oviio 6 10 paz menvute, uem 6 xowmponvnou epynne. Ilo nawum HAOMOOEHUAM, AYMOULMAMMbL AIPOKOKKO8 He
npOABNANU pa3opadcaujezo 0elcmseus Npu HaAHeCeHUU UX Ha NOBEPXHOCHb PaHbl, CHOCOOCMBOBANIU ee 3aNCUBTEHUIO,
PE3KO CHUICANU NPOYEHM NOCe8d CMAPUIOKOKKOB8 8bl0ENCHUT U3 PAH.

Abstract. Study of biological action of aerococcus autosymbionts on the model of staphylococcal infection.
Stepanskyi D.O., Kremenchutskyi G.M., Koshova L.P. The paper presents data on the study of the antagonistic effect
of aerococcus autosymbionts in experimental models of infections caused by staphylococci. To study the antagonistic
action of aerococcus autosymbiont on staphylococcus, a model of chronic staphylococcal infection in white mice and
rabbits was used. In staphylococcal experimental infection, aerococcus antagonistic action against staphylococcus was
tested by subcutaneous injection on white mice. Aerococci survival under the skin was studied. Aerococcus
autosymbionts introduced under the skin to staphylococcus in 5 hours and 3 hours after administration of the latter
cause antagonist effect and inhibit the development of infiltrates. Similar results were obtained when introducing
aerococcus autosymbionts in the focus of infection in 5 minutes, 5 minutes and 3 hours, 1 and 5 hours after infection.
Aerococci introduced after 24 and 48 hours shortened terms of disease manifestations as compared to the control group
of mice. The therapeutic effect of aerococcus autosymbionts was tested on the experimental model of burns and wounds
infected with staphylococcus. In animals with wounds treated with aerococcus autostrains the number of pathogenic
staphylococci was 10 times less than in the control group. According to our observations aerococcus autosymbionts
showed no irritant effect when applied on the wound surface, helped its healing, sharply reduced the percentage of

staphylococcus inoculation from wound secretions.

[lomMpeHHs pPEe3UCTEeHTHUX 1O AaHTUOIOTHKIB
HITaMiB MATOTEeHHUX 1 YMOBHO - MATOTEHHUX MIKpPO-
OpraHi3MiB CTaJl0 CEpHO3HOIO KIIIHIYHOK MpodIie-
Moto. JlocnimKeHHsI CIeKTpa Pe3UCTEeHTHOCTI roci-
TaJIbHUX 1UTaMiB MIKPOOPraHi3MiB, 8 TAKOXK BIUIUBY
aHTUOIOTHKIB Ha BIPYJEHTHICTb 1 CTPYKTYpY iX Mo-
MyJsLid, TOTIoMOXe po3poOuTH edeKTHBHI 3axoau
00pOTHOM 3 TX PO3MOBCIOIKEHHSIM.

I'HiliHO-3amabHI 3aXBOPIOBAHHS WIKIpH, CIIK30-
BUX 1 M'IKMX TKaHWUH TOCIAaloTh OAHE 3 TepIInX
MICIb Y CTPYKTYpi BHYTPINIHBOJIIKAPHAHUX iH(EK-
uiii [2, 3], yckiaaHeHb Michs TpaBM i XipypriuHuX
BTpy4YaHs [4, 5].

JlocnimkeHHs, MPOBe/eHI in Vitro, OKa3anu, 1o
ayTOoLITaAMK aepOKOKIB 3/1aTHI NMPUTHIYYBATH in Vitro
Ha LIJIBHUX 1 PIAKUX MOXKMBHUX CepeloBULLIAX LIH-
POKMI CHEKTp YMOBHO-NATOT€HHUX 1 MaTOT€HHUX
OakTepiii, 3MiHIOKOYH TX OI10JIOTIYHI BIaCTUBOCTI MPH
noBTOpHUX KoHTakTax [l]. OpHak pe3ynabTaT
B3aeMOAii MK MiKpoopraHismMamy in vitro i B mpu-
POIHHUX YMOBaX MOXYTb MaTW PsA iCTOTHUX BiIMiH-
HOCTeM, 3yMOBJIEHUX BKJIFOUEHHSIM Y MPOLEC B3aEMOi1
BHYTPILIHBOTO CEPEOBHUILA MAKPOOPTaHi3My.

Mertoto pocnmigkeHHs Oy/no BHMBYEHHS aHTaro-
HICTUYHOTO BIUIMBY ayTOIUTaMiB AaepOKOKiB Ha
EKCTIePUMEHTANILHUX MOJeNaX iH(eKiild, BHKIHU-
KaHUX cTaiIOKOKaMH.

MATEPIAJIM TA METOAU AOCJIIAKEHb

Jns BuBueHHs crielr]idHOT aKTUBHOCTI a€POKOKIB
Oynu BuKOpUCTaHi mtamu Aerococcus viridans, Bui-
JIeHi 3 MUTIAJIUH, KaTy Ta WKIPH 310POBOT JIIOAWHU.

17/ Tom XX11/ 2

Jns BunpoOyBaHHS aHTaroHICTHYHOI Aii ayTo-
mITaMiB  aepOKOKiB Ha cradilokokn Oyia 3acTo-
COBaHa MOJIeJIb XPOHIUHOT cTadiIoOKOKOBOI iH(eKIiT
Ha OUTMX MuIIax [6].

3a 3 roauMHu 10 3apa)keHHs B Mullei, Baroto 18-
19 rpam, 3a JOMOMOro JACMIJSATOpa BUAAISIIN
uiepcte Ha ofgHomy Ooui. IlloBkoBYy Xipypriuny
HUTKY JOBKWHOIO 2 CM MOMilIaau B cycnensiro (1
MIIpA/MIT)  cTaHAapTHOro mmraMmy Stapylococcus
aureus 209, orpumanoro 3 myseto JepxxkasHoro H/II
CTaHJapTH3allii Ta KOHTPOJIIO MEIUYHHX Oioyoriv-
Hux npenaparie iM. JI.A. TapaceBuua, Ha 30 XBUIMH
npu 37°C, a motiM 3a JOMNOMOrOK0  XipypriuHoi
FOJIKK BBOJAWIM Til MWIKipy Tichas MNpOBeISHHS
MiCIIeBOI aHecTe3Il Tak, o0 TaM 3aJIMIIABCS KiHelb
HUTKU 3aBIOBXKKM | cM. Micusg npokony wWIKipu
3aKJICIOBAJIN KOJIOJIIEM.

Uitko BUpakeHI CHUMMTOMH MICUEBOro 3ama-
neHHsa (rimepeMisi, HaOpsK TKAaHWH, YLIUIbHEHHS
LIKIpW, HASBHICTb FHOIO MPHU PO3THHI) PO3BUBAIUCDH
y muineii Ha 2-3 poOy micns 3apaykeHHs 1 30epira-
sics ipotsrom 10-13 nHiB.

BuBUeHHSI aepOKOKIB, 10 BHWXKWIM i LIKIPOIO,
MPOBOAMIIM 33 Takol MeToaukoro. LIloBKOBY HUTKY
JOBKHHOIO 2 CM MOMILLIa/IM B cycneHsito (4 mipa/min)
JN000BOT KYJIBTYpH aepokokiB Ha 30 XBUIWH mpu
37OC, MOTIM BBOJIWJIM MiJ| HIKipYy OiTMM MHIIIAM TaK,
o0 TaM 3aJIMINABCS BiJPI30K HUTKU JTOBXKHHOK B
1 cm. Yepe3 pi3Hi TepMiHM MuuIel MPUCHILISIN
edipoM, BUTATYBAJIM HUTKY Micis HaApi3y LIKipH,
noMilanu B 1 MJ CTEPUJILHOrO 130TOHIYHOTO PO3-
YUHY XJIOPWAY HATPiI0 i peTehbHO CTPYIIyBAIH.
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3MHB y pIi3HUX PO3BEJCHHIX 3aciBajid B KUIBKOCTI
0,1 mn wnatenem Ha MIIA @i enekTuUBHE cepeo-
Buiie: MIIA 3 0,01% XiMi4YHO YHCTOTO MEPOKCUILY
BOJHIO. Jlomanuii 10 cepenoBHILA MEPOKCHIT BOIHIO
3aTPUMY€ 3POCTaHHs CYMyTHbOT ()JiopH i J03BOJISE
YiTKO IU(epeHLit0OBaTH TUIIOBI KOJIOHIT a8POKOKIB.

BuBYeHHS 31aTHOCTI ayTOLITaMiB a6POKOKIB, 10
BI)KMBAIOTh 1 PO3MHOXKYIOTBCS MiJ IIKIpOW, Ta
3[IATHICTh YMHWTU aHTArOHICTUYHY Jit0 Ha crtadi-
JIOKOKH TMPOBOJIMIIN 32 TAKOIO METOAMKOIO.

g uporo 90 Ginvm Muiam OyJia BBeJeHA Mij-
HIKIpHO MiHIMalbHa iH}iKYIOUa J03a cTadijgokoka i
B pi3HI TEpPMiHU - KyJbTYpU aepokokiB (2 mipa
KIIITUH Ha ofHe BBenaeHHs). [IpoBoawmiiock crocte-
peXeHHs 3a 4YacOM BHHMKHEHHS MiCLIEBHX CHMITO-
MiB XBOPOOHU i IHTEHCUBHICTIO TX PO3BUTKY.

JlikyBanbHa Aisi ayToluTamiB aepoKOKiB MNepeBi-
peHa i Ha eKcliepUMEHTaIbHIN MOoJelli OMiKiB i paH,
iHdikoBaHux cradiokokom. JIas 1pOro TBapuHaM
MPOBOAMIIM 3arajbHy aHECTE3il0 TIONEHTAIOM HATPIlO,
TpaBMYBAIW JIeTIOBaHY MKIipy B 12 KPOIHKIB (OMIK i
ckapuikauist) i paHbOBY MOBEPXHIO iH(]iKyBaH Bipy-
JIEHTHOIO KYJIbTYPOIO 30JI0THCTOrO CTa(iloKOKa.

[icThoM OCiIHUM TBapHHaM iH(IKOBaHY paHy
00poOsK ayTOINTAMAMH aePOKOKIB, PO3UHHEHUMHU
y ¢izioNorivHOMYy PO34MHI XJIOpUAY HATpilo, uepes
30 XBWJIMH TiCJ]isi HAHECEHHs TPaBMH 1 3apa)KeHHs
cTadiIOKOKOM, a TOTIM 4 pa3u Ha 00y MPOTAroM
TrKHsA. KOHTpOnbHUM KposnkaM (4ucioM 6) paHu B

Ti % TEPMiHH OOpPOOJSNIN CTEpUIBHUM (i3iooriu-
HUM PO3YMHOM XJIOpWAY Hatpito. PeectpyBanu yac
MOSIBU 1 3HUKHEHHSI MiCLIEBUX CHUMITOMIB 3arajieH-
HSI, & TAKOXK CTYMiHb X BHUPAXKEHOCTI. 3JifiCHIOBaIN
OaKTepioNnoriYHMii KOHTPOJb BMIiNIEHb paHU Ha
KUTbKICHUN BMICT Y HbOMY CTa()iJIOKOKIB.

Jns cTaTUCTUYHOTO aHanizy BHKOPHCTOBYBAaIU
nakeT MpUKIagHUX nporpam Statisticav6.1®. Kinb-
KICHI O3HAaKM TMpPEJCTaBJICHI Y BUIIIAI CepeaHBOTrO
3HAauUeHHs Ta WOro craHmaptHol noxuOku (M=£m).
JInis mopiBHSHHS CepeAHiX BEJTMYMH 3aCTOCOBYBAJIM
kputepiii  CthlofieHTa (t), BIIHOCHUX BEJWYWH —
kputepiit Xi-kpagpar ITipcona (y°). CraTmcTHuHO
3HAYYIUMH BBaXkau BimMiHHOCTI ipu p < 0,05.

PE3YJIbTATHU TA iX OBTOBOPEHHS

[leBHuii iHTEepec mpejcTaBiisia JWHAMIKA PO3-
MHOKEHHSI cTadiloKOKiB mia wikipoto. ToMmy rpymi
OiMx MulIel BBOAWIM MIiHIMaIbHY /03y, UIO
iH}ikye cTadinokoKiB, 1 Bipa3y K micis 3apayKeH-
HS, a TIOTIM Yepe3 MeBHi MPOMDKKHU 4acy, Haapizaiu
HIKipy, BWUTATAIM HWUTKY 1 Ha Hid BH3HAYalIH
KIJTBKICTh JKUTTE3IATHUX MIKPOOHUX KIITHH CTa-
¢inokokis. Ha puc.] HaBeneHi oTpuMaHi 1aHi.

Sk BUIHO 3 HaBEJCHUX JaHUX, CTA(pITOKOKH MpH
BBEJICHHI iX MiJ] WIKipy 3 KOXHHUM JHEM BCe iH-
TEHCHUBHIIIE PO3MHOXYIOTBCS 1 CHOPHUAIOTH Ha-
POCTaHHIO MiCLIEBUX MPOSBIB XBOPOOH.

3000000

2500000

Cepeans KiJIbKicTh
cTadiJIOKOKIB

2000000

1500000

1000000

500000

3 roauun 6 roann

9 roauu 24 ropguHu 48 rogun 72 roxuHu

Yac nmicisa indikyBanns

Puc. 1. lunamika po3MHOeHHs1 cTadiToKOKIB Mg IIKipow 6inux muei

IMpu cradinokokoBili ekcrnepuMeHTaNIbHIN iH-
(dexuii aHTaroHiCTU4HY [il0 aepOKOKiB LIOAO CTa-

(bIJOKOKIB TepeBIipeHO TiUNbKM MPH  MiAUIKIPHOMY
BBeJleHHI. ToMy mepel MOCTaHOBKOK OCHOBHOTO
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JOCHIy HeoOXiiHO OyJ0 BUBYMTH BHKHMBAHICTh
aepOKOKIB MiJ| WKiporo. 3 1€ MeTOr OyJIH MOCTaB-
JIEH1 IOCI1 32 BULIEHABEIECHOIO METOIUKOIO.

V tabmuni 1 HaBeneHi oTpvMaHi pe3ysbTaTH. 3
naHux Ttadauui | BUOHO, 10 YaCTHHA BBEAECHUX Mij

HIKipy aepoKOKiB y mepii 3-9 roauH BiaMuUpae, He
NPUCTOCOBYIOYHMCh /IO OJKUTTS B  HE3BUYAWHHX
yMoBax. BwkuBaroTe Jsmine HaWOuUTeIn - CTiliKi
0coOWHM, SIKi HaBiTh B YMOBaX BIJJHOCHO CYBOpPOTO
aHaepo0io3y 34aTHI IHTEHCUBHO PO3MHOXKYBATHCA.

Tabrnuysa 1

JAnHamika po3MHOKEeHHS ayTomTaMiB Aerococcus viridans
NpH MTYYHOMY BBe/IeHHi iX nmij mkipy 0itumM mumam; n = 20

Topunu nmicjs

CepeaHs KijIbKicTh BHSIBJIGHHX MiKPOOHHX KJIITHH 32/1€2KHO Bil TepMiHIiB J0C/Ii/IzkeHHSl HA cepeOBHIIAX:

M'sicO - MeNTOHHUIi arap

M'sico - mentonnuii arap 3 0,01% H,0,

BBEJICHHSI A€POKOKiB

Mtm Mzm
0 31002+1652 143041405
3 8041+123 5891+103
6 81061202 938426
9 1134612442 1245+306
18 2211743103 110371503
24 47185+143 20055+582
48 210245+1213 783041651

Hactynuum ertanom poGOoTH Oy/no BHUBUYEHHS
BW)KMBAHHSI 1 PO3MHOMKEHHS Mif WKIiPOIO aepOKOKiB
Ta 3/[aTHOCTI YWHWUTH AaHTAaroHICTHYHY Jil0 Ha
cTadQiToKOKH.

Hns uporo 90 Oinum mumiam Oyna BBeJeHa
MiAWKIPHO MiHIManbHa iHdiKyloua J03a cTa-
(inoKoKa i B pi3Hi TEPMiHH - KYJbTYPH a€pOKOKIB (2
MJIpJ KJIITHH Ha onHe BBejaeHHs). [IpoBonmuiock
CIIOCTePEe)KEHHs 32 4acOM IMOSBU MICLIEBUX CHMIITO-
MiB XBOpOOM I IHTEHCUBHICTIO IX PO3BHTKY.
OTpumaHi 1aHi HaBezeHi B TaOIUIl 2.

Sk BUOHO 3 HaBeNeHWX Yy TaOmWmi 2 MaHWX,
ayToLITaMH aepOKOKIB, 110 OyJaM BBeAEHI MiJ WIKipy
JI0 cTaiIOKOKIB 32 5 rOJuH i yepe3 3 rouHU Ticis
BBEJICHHS OCTaHHIX, YMHATh AHTArOHICTUUHY MitO i
MEPEMIKOKAIOTE PO3BUTKY 1H(INBTpaTy. AHaIO-
FiYHI pe3ysibTaTH OTPHMaHi TMPU BBEACHHI ayTo-
LITaMIB a€POKOKIB B OCEPENOK 3apaKE€HHS uepes 5
XBWIHMH, 5 XBWIMH 1 3 romvnau, 1 1 5 rogus micis
3apakeHHsA. AepoKOKH, BBeleHI yepe3 24 i 48 ro-
IWH, CKOpOUYyBaJd TEPMiHH MpPOSBY XBOPOOH
MOPIiBHSAHO 3 KOHTPOJIBHOIO TPYINOK MHIIEH, SKUM

17/ Tom XX11/ 2

aHTaronictu He BBoawnucs. [lounnatoun 3 3-4 nus,
MiCLeBUH MpoLec y HUX MOMITHO 3racaB, Y TOH 4ac
SK y KOHTPOJbHHUX TBapuH iH}imbTpar OYyB UITKO
BUpakeHHH e Ha § 100y criocTepeskeHHs .

3a BciMa JaHMMM aepPOKOKH SIBHO HaJaBasid 3a-
XUCHUI edekr. [Ing miaTBep/KeHHS 3po0JeHOro
BUCHOBKY OyJIO MOCTaBJIEHO HACTYIHY Cepilo eKc-
nepuMeHTiB Ha 50 01X MUIIAX, B AKUX ayTOLUTaAMU
ACPOKOKIB 3aCTOCYBAIM 3 JIIKyBaJbHOIO METOIO,
BBOJIIYM 1X B OpraHi3mM TBapHH Y PI3HUX KUTbKOCTIX
Yy MOMEHT HaWOuIbll  OYpXJIMBOTO  PO3BHUTKY
3amajgeHds. 3 €0 METOK I AThOM TpymnaM Oijux
mutniel (mo 10 ocoOMH y KOXHIli), B SKUX BKe
PO3BUHYBCS FHIHHHK, BBOAWIIM Pi3Hi 103U a€POKOKIB:
1,25%10% ; 0,25%10° ; 0,5%10” ; 1,0¥10° Ta 2,0%10°.
1le 10 mume#t cxiaay KOHTPOJIbHY TPYITY.

CucTeMaTUYHO 3[iHCHIOBAJIM CIIOCTEPEKEHHS 3a
CTYNEHEM MpPOSBY MICIIEBUX CHUMIITOMIB 3anajieHHs
(Tabun. 3 i puc. 2) i KOXKeH JieHb y JIeKiTbKOX TBApUH
3 MeTol OaKTepioNoriYHOro KOHTPOJIO poduiu
nociB BUAieHb 3 TrHidHMKa Ha 10% MonouHo-
COJIbOBUIA arap [uis BUSIBJIEHHS CTa(iIOKOKIB.
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Tabnuysa 2

Po3BuTOK Mic1IeBOr0 3a11a/ILHOTO NIPoIlecy B OLIMX MHIIEH 3a/1eKHO BiJl Yacy
Ta KOMOiHAIIT BBeIeHHN cTA(]iT0OKOKIB Ta ayTOMTAMIB A€POKOKIB Ii/I MKipy

AYTOLITAMH 2€POKOKIB, Kists IlosiBa Ta iHTEHCHBHiCTHL PO3BHTKY 3anajieHHs (100a):
siki Oy/iH BBe/IeHi "
; . MHLei
niIlKipHO 1 2 3 4 5 6 7 8 9 10 11
Jlo BBeeHHS1
cTadinokoxy
a)3as 10 - - - - - - - - - - -
0) 3a 5 Ta yepe3 10
3 roHHH micas
Iicas BBeAeHHs
cTadiIoKoKY yepes:
a) 5 XBHJINH 10 - - - - - - - - - - -
0) 5 XBHJIHH Ta 3 roAUHI 10 - - - - - - - - - - -
B) 1 u 5 roaun 15 - - - - - - - - - - -
r) 24 roaMHu 10 4+ +++ ++ ++ ++ ++ + + - - -
1) 48 roauHu 10 ++++ ++++ +++ +++ ++ ++ + - - - -
KonTpoabHi TBapuHN 15 ++++ -+ ++++ ++++ +H++ ++++ ++++ +H++ +++ o+ -
[TpumMiTKH: - -CUMITOMH 3aNAICHHS BiACYTHI; + - JIeAb MOMiTHA rinepeMis; ++ - Jierka rinepemist i Habpsik Mo Xoxy HUTKH; +H - Tpu

PO3THHI - 0araTo rHOKO ; Pi3KHit HAOPAK i rimepemist; +H+ -rinepemist i HaOPsK MOMIMPEHi HA BEMMKY AUISHKY IIKIPH, IPU PO3THHI - 6araTo THO0.

3 HaBeAeHUX y Tabnuui 3 Ta Ha PUCYHKY 2 JaHUX  npeAcTaBieHa (otorpadis MULLeH, IKUM y AUISTHKY
BHJIHO, 110 OJHOPA30BE BBEICHHS aePOKOKIB y Kilb-  103pigoro rHiiinnka seommmu 2,0'10° nosu mik-
kocTi 1 1 2 mupn ocoOuH y 16 BUMaakax crpusid pPoOOHUX TiJl, HA pUC. 3 - ACPOKOKH HE BBOAMIM
3HUKHEHHIO YCIX CHMITOMIB 3anajeHHs B mepiii 2 (KOHTpOJIbHA rpyna).
no0u Bia mouatky ix 3actocyBaHHs. Ha pucyHky 2

Tabrnuysa 3

AO0CO/IIOTHA KVIBKICTH TBAPHH, Y SIKHX MOBHICTIO 3HUKJIM CHMIITOMH 3aNaJIeHHS, 32J1€5KHO
Bi/l /1034 yBe/leHHX KJIITHH ayTOMITAMIB aepPOKOKIB i Yacy Bill MOMEHTY iX BBe/IeHHSI

Hac nics BECACHHHA KinbkicTh yBeAeHUX KJIITHH ayTOMITAMIB 2€POKOKIB:
ayrowrramis Beboro
A€POKOKIB, TBapHH

1062 2:10° 1-10° 0,5-10° 0,25°10° 125-10°

1 4 2 6

2 4 6 1 11

3 1 1

4 2 2

5 3 3

6 2 2

7 2 2 4

8 6 2 8

9 5 8 13

Oisbe 9 0

Bceboro TBapun 10 10 10 10 10 50
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Puc. 2. Jliss ayromramis y Kiabkocti 2,010° kaitun
Y A0CJiIHOI rpyNH TBapHH, 4 106a CMOCTEPeKeHHs

Ha migcraBi pe3ynbpTaTiB MOCTaBIEHUX EKCIle-
PUMEHTIB, MOXKHa 3pOOWTH BHCHOBOK, IO ayTO-
ITAMH A€POKOKIB, BBEJCHI MiJUIKIPHO B OCEPEIOK
YpaXeHHs, PO3MHOXYIOYHCHh TaMm, Oynu 34aTHi
HaJaTy JIIKYBaJbHUN e(deKT, MOCTiHHO BUIUISIOUN
MPOAYKTH MeTaboji3My, B TOMY YHUCIi i MEepOKCUA
BOJIHIO, B KUUTBKOCTSIX JOCTATHIX JJIs 3aXMCHOT Aii.

JlikyBanbHa Adisi ayTolITaMiB aepoKOKiB mepe-
BipeHa i Ha eKcrepuMeHTalbHId Mojesl OMmiKiB i
paH, iH¢ikoBaHUX cTadinokokom. J[ns 1mporo Tpas-
MYBaJM JIeNiIbOBaHy 1IKipy B 12 kponukiB (omik i
ckapudikallis) i paHbOBY MOBEPXHIO iH(piKyBanu Bi-
PYJICHTHOIO KYJIbTYPOIO 30JI0TUCTOrO cTadiIoKoKa.

Puc. 3. PanboBa noBepxHsi y TBApHH
3 KOHTPOJIbLHOT ITpynH, 4 106a cnocTepe:KeHHsl

LlictboM mocnigHUM TBapuHaM iHQiKOBaHY paHy
00poOJIsIM ayToLITAMAMM a€POKOKIB, PO3YMHEHUMHU
y (izionoriYHOMY pO34MHI XJIOpUAY HaTpito, uepe3
30 XBUJMH TIiCJIsl HAHECEHHS TPaBMH 1 3apaskeHHS
cTadisoKOKOM, a TIOTIM 4 pa3u Ha A00y MPOTITOM
TokH. KOHTpOonbHMM KposnkaMm (uuciioM 6) paHu B
Ti ) TEpMiHM OOpPOONANM cTepUnbHUM Qi3iooriu-
HUM PO3YMHOM XJIOpHUAy Hatpito. PeectpyBanm wac
MOSIBM | 3HUKHEHHS MiCLEBHUX CHMITOMIB 3aralieH-
HSl, @ TAKOX CTYMiHb iX BUpaxkeHoCTi (puc. 4). 3nii-
CHIOBaJIM OaKTEpiONOriuyHMI KOHTPOJIb BUIIEHb PaHU
Ha KUTbKICHUI BMICT Y HhOMY cTa(iIoOKOKiB (Tabm. 4).

8
g 7
2z
g
S 6 - —
i= — —
< = —
= 5 —] — — —]
S 4 — — — —
7 — — — —
g — — — —
.E 3 - E — E —
= = = =
T 2 - — — — —
= — — — —
P — — — —
=3 — — — —
bt 1 — — — —
o0 — — — —
| — —] — —

0 a — — — —

5 6 7 8

Tepminu pocimpkenns (106a)

E Aepokoku BBOAMIHKCH 1 pa3 Ha 100y

B Aepokoxu BBOAMIKCH 3-4 pa3a Ha 100y

M Aepoxoku He BBOAMIUCH

Puc. 4. [lis aepokoKiB Ha iIHTEeHCUBHICTb 3aNaJIeHHS
NpH eKcrepuMeHTaIbHOMY iH(piKYBaHHI oMKy WIKipH KPOJMKIB
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K/ITHIYHA ME/TUITHHA

Sk BumHO 3 rpadika Ha PUCYHKY 4, Y KOHTPOJIb-
HUX TBAapHH JI0 KiHLS MepLIoi J00W COCTepeKeHHS
Oyau pi3KO BHUpPaXKEHI CHUMITOMHU 3amajieHHs. Y
MOJIOBMHU TBapvH paHa HarHoinaci. Cumnromu
3afajieHHs. MOYMHAM 3HUKaTH 10 5-6 AHA micns
3apaykeHHs. Panu pyOutoBanucs.

VYV rpyni TBapWH, SKUM BBOJIWIM ayTOIITAMH
AePOKOKIB, TAKOXK 3'ABJISUIUCS CUMITOMH 3amalieHHS
JI0 KiHISA TMepuioi JoOW TICis 3apakeHHS, ajie
3HUKAJIM BOHM WIBU/IIE — HA 2-3 O€Hb. |HTEHCHUB-
HICTb iX MPOsBIB TaKOk OyJia MEHILIOIO MOPIBHIHO 3
KOHTPOJIEHOIO TPYIIOI0 TBAPHH.

Tabrnuysa 4

Lg cepennboi KibKkocTi cTadiIoKOKIB, BUABJIEHUX Y BH/IiJIEHHSIX
3 MOBEPXHI paH y KPOJIHUKIB 3a/IeKHO Bil YMOB T0CJIiay

. . Tepminu 1ociTKeHHs Mic/sl HAHeceHHsI paH  (100a):
. KinbkicTs
YMmoBHu jociiay
TBapHH
1 2 3 4 5 6 7 8

Aepokoku BBoAWINCH 1 pa3 Ha 100y (Foctin) 4 5,6 6,3 53 54 55 4.8 4,9 38
AepOKOKH BBOAMJIHCH 3-4 pa3u Ha 100y (rocutix) 2 6,0 59 58 54 5,0 5,1 5,1 4,2
A€pOKOKH He BBOAH/IMCH (KOHTPO/Ib) 6 6,3 6,9 6,5 6,1 6,1 59 53 4,8

3 nmaHWX, HaBeIEHWX y TabMuIl S, BUOHO, IO Y
TBapHH, SKUM PaHy oOpOOJISIIN ayTollITaMaMH aepo-
KOKIB, KiJIbKiCTb MaTOreHHUX CTa(iIOKOKiB Oyja B
10 pasiB MEHIIIOW, HK Y KOHTPOJBHINM rpymi. 3a Ha-
LIMMHU CMIOCTEPEIKESHHSIMH ayTOIITAMHU aepPOKOKIB He
BUSIBJISUTY TIOJIPA3HIOKOYOT 1iT TIPY HAaHEeCEeHHI 1X Ha I1o-
BEPXHIO PaHM, CIIPUSIIH 1T 3ar0EHHIO, PI3KO 3HMIKYBAJIU
BIICOTOK BUCIBaHHsI CTA(iJIOKOKIB 3 BU/IIJICHb PaH.

BUCHOBKH

l. YactuHa BBeAeHMX MiJ LIKIpY aepPOKOKIB Yy
nepii 3-9 roauH BiAMHUpae, HEe MPUCTOCOBYIOUYHCH
JI0 J)KUTTS B He3BMUYAWHHMX yMOBax. BwkuBaloTh nu-
e HalGIIbII CTiKMKI OCOOWHM, SIKi HABITh B YMOBaX
BiJTHOCHO CYyBOPOTO aHaepo0io3y 37aTHi iIHTEHCHBHO
PO3MHOXYBaTHCA.

2. AyrTomtaMy aepoKOKiB, 110 Oy/M BBEJICHI Mif
HIKIpy 710 cTaijIOKOKIB 3a 5 roJiH 1 yepe3 3 roAMHU

TICHsT BBEIGHHSI OCTaHHIX, YAHATh aHTarOHICTUYHY
Jit0 1 MepelKkomKaloTh PO3BUTKY iHDiIbTpary.
Aepoxoku, BBelieHI yepe3 24 i 48 romuH, ckopo-
YyBaJIM TEPMiHU TPOSABY XBOPOOW TMOPIBHAHO 3
KOHTPOJIBHOIO IPYTOI0 MULIEH.

3. OpnHopa3oBe BBEAECHHS aepOKOKIB Yy KiJIbKOCTI
1 12 mupn ocobuH y 16 BUMagkax Cpusio 3HHK-
HEHHIO YCiX CHUMNTOMIB 3amalieHHs B mnepiii 2 1o0u
BiJI MOYATKY 1X 3aCTOCYBaHHSI.

4. 'V TBapuH, SIKUM paHy OOpoOJsiIM ayTollTa-
MaMH aepOKOKiB, KiJIbKICTh MAaTOreHHHX cTadilIOKOKIB
Oyna B 10 pa3iB MEHIIIOK, HIXK y KOHTPOIIBHIH TpyTi.

5. AyromTaMM aepoKoKiB He BHSBISUTM TIOJ-
pasHIo0uoi Oil Mpy HaHeCceHHi iX Ha TOBEPXHIO
paHu, CHpUsUIM 11 3arOEHHIO, PI3KO 3HWXKYBaIH
BiJICOTOK BUCIBaHHS cTa(iIOKOKIB 3 BUJIIJICHb PaH.
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