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MAKPOCKOIII9HA OLNIHKA THHAMIKH PAHOBOI'O ITPOLECY IIPU JIIKYBAHHI
IH®IKOBAHHUX PAH Y II]YPIB I3 3ACTOCYBAHHAM IMYHOMOIY/IATOPA
«bJIIACTOMYHLI»

O.C. Ximiu, B.II. Payyxic, C./]. Ximiu, B.I. ITiemopax, M.I. Kpueonoc

Binnuyekuii nayionanerui meouynuil ynisepcumem im. M.1. Iupozoea, m. Binnuys, Yxpaina

Knrwwuoesi cnosa: panu, Pe3rome. Bioomo, wjo panu ma ix yCKAaOHeHH s 3a82c0u myp0y8aio Io0Cmeo, aoice
inghikosami panu, wypu, 8i0 PI3HOMAHIMHUX NOPAHEHb 3A8XHCOU cuHyI0 bazamo awdeu. I xoua 6 Haw uac
MIKpOOpeawnizmu, 61aCmMoMyHin,  iHQIKOBAHI Ma CHIlHI paHu Mpanifmvca No6cloOU, d HAYKOBI OOCASHEHH: 8
IMYHOMOOYAAMOP, JKYBAHMI PAH € 3HAYHUMU, 6CE HC MAKU JIKYBANHA MAKUX PAH € NOKU WO CKAAOHUM
0eKAMEemMOKCUH, aHMUCeNmMuKy, i oarekum 6i0 O0ockonarocmi. Pasom 3 mum nowyk Hosux cnocobie niKyeanmsi
NKYBAHHS PaH. inghikosanux pan € aKmyairbHuM NUMAHHAM CbO200EHHSI.

Mema oocnidsycenna — npogecmu MAKPOCKONIYHY OYIHKY OUHAMIKU DAHOB020
bykosuncoruti meouunuti npoyecy ma  oyiHumu  eeKmuGHiCmb  3ACMOCY8AHMS  IMYHOMOOYIAMOpA
sicnuk. 2024. T. 28, Ne 2 (110).  «b6racmomyniny npu nikyéanmi inhikoganux pan y wypis.

C. 70-77. Mamepian i memoou. Excnepumenmainvre 00CRIONCEHHST NPOBOOUNIOCH 8 YMOBAX
8isapito BIHHUYbK020 HAYIOHAILHO20 MeduyHo20 YHieepcumemy im. M.I. Ilupozcosa.
DOI: 10.24061/2413- s excnepumenmanvroi pobomu 63amo 65 wypis, macoio mina 180-200 2, 3 skux
0737.28.2.110.2024.11 cgpopmosano n’sme epyn no 10 meapun ma epyny Ne 7 (n’smo wypis), sxi ne 6yau
3a0isHl 8 excnepumenmi, ajie 8 HUX Npo8oOUECs 3a0ip Kpo8i i OHU NPAKMUYHO
E-mail: s-khimich@ukr.net cnyeysanu sk epyna cnocmepedicennsi. Ycim meapunam |-V epyn na nouwamxy

NnpoBOOUNU «KEMAMIHOBUL HAPKO3Y», WIAXOM 6HYMPIUHbOM 9308020 68€0€HHS
Kemaminy 3 po3paxyuky 15 me/ke macu mina wypa. I1io napkosom pobunu panu
1,5%1,5 cm y miocnonamrogii oinanyi. Ilicns yvoeo 6 panu meapunam ycix epyn
yeoounu 0,2 mn mikpobnoi cymiwi S. Aureus ma P. Aureginosa. | epyny meapun
nivum e nikyeanu; |l epyny meapun 3 2-co Onsa niKysanu wnsiaxom 0OHOKPAMHO20
y8eoenHs HympiuHbo- M 13080 0,12 me oracmomyniny, Wl epyny meapun nixysanu
wiAxom micyegoeo zacmocysanns y pany 0,12 me aacmomyniny; \V epyny meapun
JIKY8anu winsixom micyesozo 3acmocysanns 0,02% oexamemoxcuny ([IKM),; \V epyny
meapun AiKysanu wasixom micyegoeo zacmocysanns 0,02% JIKM y xombinayii 3
onacmomyninom,; meapunam V| epynu Ha nowamxy excnepumenmy y800unu
sHympiwnbom 3060 0,12 me, a nomim wWOOEHHO MICYE8O 3ACMOCOB8Y8ANIU
xkombinayio 0,02% JIKM ma 6aacmomyniny. 3 1-20 no 14-ii Oui nposoounu nazisio
3a meapunamu, 200yéanus, sumiprosanns T° mina, pomodpixcayis cmany pamu 3
NOOANLUUM AHATIZ0M, BUBHANACH NOBEOIHKA MBAPUH, NPOBOOUBCA 3A0ip KPOSBI.
Pesynomamu. [louunarouu 3 nepuioeo OHs i 0o 14-20, niowa pau 3meHULY8aIACH 8
yCix epynax, xoua wypu 81-ui epyni ynpoooeoic nepuiux n’sasmu OHie nouysanu ceboe
3HauHO cipwie, Hidc meapunu iHwux epyn. ILle nposenanocs 2inoounamicro,
SHUMCEHHAM peakyii Ha 36YKU ma ceimio, a MaKoxc 3HuNMcenHam anemumy. Pazom 3
Mmum, Yy meapun inux epyn anemum 0y8 Xopouwum, a nogeodiHka wypie y Kiimkax -
aKmueHa.

3a gizyanvrumu oyinKaMU MOACHA OTUMU BUCHOBKY: KOHMAMIHAYIS paHU MIKPOOHOIO
cymiwuio 8 00 ’emi 0,2 mn, wo exmouana S. Aureus ma P. Aureginosa (0osa 108
KYO/mn) sussunacey adexeammoio, ockiibku OYi0 OOCASHYMO HAAGHICb SHIUHO-
iHhexyilino2o npoyecy, a penapamueni npoyecu y meapur 1-i epynu 6ynu naveipui
3 ycix iHwux. Pazom 3 mum, Haeimb o0O0HOKpamHe Y6elenHs OAACMOMYHLLY
GHYMPIWHbOM 13080 0AN0 NOUMUGHUL Pe3yibmam, aoddce pana weuoule
oyUCMUNACY i Kpawe 3axcusana, Hixe y meapun 1-i epynu. Micyege suxopucmanus
OACMOMYHINY NPUBUOUWIUTIO OYUUEHHSA PAH MA Penapamueri npoyecu NOPieHAHO
3 1-10 ma 2-10 epynoto ma He NOCMYNAOYUCh 30 YUMU NOKAZHUKAMU )Y MEAPUH, Oe
suxopucmosysasgcs minoku J[KM (4-ma epyna). [{o moeo sic na 14-u denv y meapun
3-i' epynu pana noemicmio 3avxcuia, a 8 wypie 4-i — 3ANUMUIUCL 3ATUWKU
Hesageputenoi penapayii. Halikpawi maxpockoniuni dauni ompumanu y meapun 5-i
ma 6-i epynu, de noyunaroyu eice 3 10-20 OHs, 3adCUBNEHHS PAHU HADIUICATOCH 00
Kinys. Ha 14-11 Oens y wypis yux epyn panu nosHiCMIO 3axiCUuiu, enimenizyeaiucs ma
AKMUBHO NOYAIU NOKPUBAMUCH 80JIOCHUM HOKPUBOM.

Bucnosok. FBnacmomynin mae nosumusHuil GnAUE HA PAHOBUL Npoyec, Wo
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NpOAGIAEMbCA OLNbUL UWBUOWUM OUUWEHHAM PAHU, NPOMU3ANATLHUM eheKmom ma
CKOPOYEHHAM MPUsanocmi penapamuenozo npoyecy. Ipuuomy kpawi pe3yromamu
BUABTIAIOMbCSL NPU OOHOYACHOMY 8UKOPUCMAHHT OracmomyHiny 3 JIKM.

MACROSCOPIC ASSESSMENT OF THE DYNAMICS OF THE WOUND PROCESS IN THE
TREATMENT OF INFECTED WOUNDS IN RATS USING THE IMMUNOMODULATOR
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Resume. It is known that wounds and their complications have always bothered
humanity because many people have always died from various wounds. Although,
nowadays, infected and purulent wounds are found everywhere, and scientific
achievements in the treatment of wounds are significant, still the treatment of such
wounds is still difficult and far from perfect. At the same time, the search for new
ways of treating infected wounds is an urgent issue today.

Aim. To carry out a macroscopic assessment of the dynamics of the wound process
and to evaluate the effectiveness of the use of the immunomodulator "Blastomunil™
in the treatment of infected wounds in rats.

Material and methods. The experimental study was conducted in the conditions of
the vivarium of the Vinnytsya National Medical University named after M.I. Pirogov.
For the experimental work, 65 rats with a body weight of 180-200 g were taken, from
which 6 groups of 10 animals each and group No. 7 (5 rats) were formed, which were
not involved in the experiment, but blood was taken from them and they practically
served as an observation group. All animals of groups I-VI were initially subjected
to "ketamine anesthesia™ by intramuscular injection of ketamine at the rate of 15
mg/kg of rat body weight. Under anesthesia, wounds of 1.5*1.5 cm were made in the
interscapular area. After that, 0.2 ml of a microbial mixture of S. Aureus and P.
Aureginosa was injected into the wounds of animals of all groups. The first group of
animals was not treated; The 11 group of animals was treated from the 2nd day by a
single intramuscular injection of 0.12 mg of Blastomunil; 111 group of animals was
treated by local application of 0.12 mg Blastomunil to the wound; IV group of
animals was treated by local application of 0.02% Decamethoxine (DCM); V group
of animals was treated by local application of 0.02% DCM in combination with
Blastomunil; animals of group VI at the beginning of the experiment were injected
intramuscularly with 0.12 mg, and then a combination of 0.02% DCM and
Blastomunil was applied daily locally. From the 1st to the 14th day, the animals
were monitored, fed, body TO measured, the condition of the wound was
photographed with subsequent analysis, the animals' behavior was studied, and
blood was taken.

Results. Starting from the first day, the area of the wounds decreased from the first
day to the 14th in all groups, although the rats in the first group felt significantly
worse during the first five days than the animals in the other groups. This was
manifested by hypodynamia, a decrease in response to sounds and light, as well as a
decrease in appetite. At the same time, in animals of other groups, the appetite was
good, and the behavior of the rats in the cages was active.

Based on visual assessments, the following can be concluded. Contamination of the
wound with a microbial mixture in a volume of 0.2 ml, which included S. Aureus and
P. Aureginosa (dose 108 CFU/ml) was adequate, since the presence of a purulent-
infectious process was achieved, and the reparative processes in animals of group 1
were the worst of all others. At the same time, even a single injection of Blastomunil
intramuscularly gave a positive result, because the wound cleared faster and healed
better than in the animals of group 1. Local use of Blastomunil accelerated wound
healing and reparative processes compared to groups 1 and 2 and not inferior to
these indicators in animals where only DCM was used (group 4). In addition, on the
14th day, the wound was completely healed in the animals of the 3rd group, and in
the rats of the 4th, the remains of incomplete repair remained. The best macroscopic
data were obtained in animals of groups 5 and 6, where wound healing was nearing
completion starting from the 10th day. On the 14th day, the wounds in the rats of
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these groups completely healed, epithelized and actively began to be covered with

hair.

Conclusion. Blastomunil has a positive effect on the wound process, which is
manifested by faster wound cleaning, anti-inflammatory effect and reduction of the
duration of the reparative process. Moreover, the best results are found when
Blastomunil is used simultaneously with DCM.

Beryn. Ha croropniniHiil eHb paHOBHE HpoOIEC Ta
JKyBaHHS paH J00pe BUBUCHUI, OJJHAK XPOHIYHI paHH BCE
K TaKk{d BIUIMBAIOTh Ha SKICTh KUTTA Maibke 2,5%
3aranpHOTO HaceneHHs Cnonydenux lllTatiB, a mikyBaHHA
paH Mae 3HAYHWH CKOHOMIYHHWH BIUINB Ha OXOPOHY
snopos’st [1]. I3 mkepen mitepaTyp BiZOMO, IO paHH
32)KMBAIOTh PI3HUMHM IPOLECAMH, TAKUMH SIK KOaryJIsmis,
3amajyeHHs, CHHTE3 1 BIJKJIaJICHHS MAaTPHUKCY, aHTIOTCHE3,
¢idponasis, enitenizarnis, CKOpOYEHHS Ta
pemonemoBanHs. OjHaK IMOBTOpHA TpaBMa, a TaKOX
ilIeMist Ta IpueAHAHHS 1HQEKiT TPU3BOANTH A0 MEPEXOTY
IpoIieciB y xpoHiuHuit ctan [2]. Kpim Toro, roctpa Ta it
XpOHIYHA paHOBa iH(QEKIIis CTana CEpHO3HUM TATapeM s
OXOPOHH 3JI0pPOB’S B YCbOMY CBiTi, IO MPU3BOJHUTH IO
BHCOKO{ 3aXBOPIOBAHOCTI Ta CMEPTHOCTI. | X0ua OCHOBHHH
MeXaHi3M iHQeKiil OyB MIMPOKO MOCHTIHKCHAH BUYCHUMH i
OUThII MEHII CTAaHTAPTHE JIKyBaHHSI paH PETyISIPHO

BUKOPUCTOBYETBCS B 3arajlbHil MpaKTHLi, cTparerii
JIIarHOCTUKW ~ Ta  JIIKyBaHHS  paHOBHUX  iH(eKuin
3aJIUIIAIOTECS  BEJIUKOK IIPOOJIEMOI0  uepe3  MOsBY

KOJIOHI3a1lii OiOTUIIBKH, CIIOBUIBHEHOTO 3arO€HHS paH Ta
PO3BUTKY PE3UCTEHTHOCTI MiKpoopraHizmis o JikiB [3].
[TpuBepTae yBary i Te, 0 Ha piBeHb 1H(IKOBAHOCTI paH
Ta X JIKyBaHHS LIMPOKHUI BIUIUB Ma€ iMyHHa cuctema abo
3aCTOCYBaHHS IMyHOMOXYJSATOpiB. OjHAaK OJHOCTAHHOI
JYMKH IIOAO BIUIMBY IMyHOMOXIYJISITOpPIB Ha pPaHOBHH
Ipollec Ha JaHUK 4yac He crocrepiraerscs. OmHi aBTOpH
BBA)XAIOTh, 1[0 CHHTETUYHI MOJIYJISITOPH MaJIO BIUTUBAIOTh
Ha 3aroeHHs pad [4]. Iumn Jpkepena cBimg4ath 1po
e(eKTHUBHICTh 3aCTOCYBAaHHS IMYHOMOXYJISATOPIB IpH
ONMIKOBMX  paHax Ta MNP0  3HA4yHE  IOCHJICHHS
NPOTHU3aNajlbHUX peakiiil B iHpikoBaHMX 1 HEIH(IKOBaHUX
XipypriuHux paHax [5,6].

HeBuznauenicthb Taxoi IYMKH BIZTHOCHO
IMYHOCTHMYJISILIIT TpU JIIKYBaHHI paH CIIOHyKaja Hac 10
MPOBEJICHHS EKCIIEPUMEHTAIBHOTO JIOCIIKEHHS! 1010
JOLITBHOCTI MICIIEBOTO 3aCTOCYBaHHS IMYHOMOAYJISITOpA
«bmactoMmyHID» U151 TIKyBaHHS iHQIKOBAaHHUX paH.

MeTa [gOCHiXKEHHSI — TIPOBECTH MAaKpPOCKOIIYHY
OLIIHKY e(EeKTUBHOCTI 3aCTOCYBaHHS IMYHOMOZYJISITOpA
«brmactoMmyHUD» TIpH JiKyBaHHI iHQIKOBAaHMX Ta THIHHUX
paH y mrypis.

Martepian i meroau. ExcnepuMeHTanbHy YacTHHY
poOoTH Ha TBapWHAX NMPOBOAWIH Y BiBapito BiHHHIIBKOTO
HAIlOHAJIFHOTO MEIWYHOro yHiBepcuTery iM. M.L
[Muporosa. [ns mporo Oyim cTBOpeHi yci HEOOXimHI
yMoBH. SIK iH}iKyrounii areHT, Ha kKadeapi Mikpoobiomorii
BHMY im. M.L. Iluporosa Oyna 3arotoBiieHa MiKpoOHa
cyMmim, mo Bkmouana S.Aureus Tta P.Aureginosa.
HaykoBa pobora moromxena 3 Komiterom 3 OioeTnku
BHMY im. M.I. Iluporosa (Butar 3 mporokomy Ne 3
3acimanHss Kowmitety 3 Oioetuku BHMY im. M.L
IMuporoga, Bix 3 kBiTHs 2023p.).
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Sk antucentuk BuxopuctoByBanu 0,02% pozunH
nexametokcuny (JJKM), a sik iMyHOMOZYIATOp - CydacHUi
NPUPOAHAN IMYHOMOIYNSATOP, BUAUICHHA 3 KIITHH
MostouHokuciux Gakrepiii (Lactobacilus deibrueckii sp.
Bulgaricus) mix HasBoro «bracromyHin, 3 peectpaniiinum
mocBiqaeHHsM Ne UA/0610/01/01, BupoOumurBa IIpAT
«biodapma», m. KuiB. BuxopucroByBanmu iforo y nBox
BapianTax. Crioyatky y (iakoH 01acTOMYHITYy 100aBIIsIId
2 wmix ¢isionoriusoro pozumny NaCl, skuii moTIM
BUKOPHUCTOBYBaJIN JUIsl BHYTPIIIHbOM SI30BUX 1H’€KIIH.
Takoxx roTyBanmu cymim, BuKopucToBytoun 0,6 wr
omacromyHiny ta 8 mu po3unny 0,02% nekaMeTOKCHHY,
110 Bianosijgano koHueHTpauii 0,075 mr GnacromyHiny B 1
M1 0,02% po3dnHy NeKaMETOKCHHY.

Jis mocimkeHHs Oyiu BiniOpaHi Ol IIypH 907I0BIYOT
CTaTi PENMpOAYKTHBHOTO BIKYy B KUIBKOCTI 65 0COOWH,
Macoto Tima 180-200 r. Jlns mpoBeaeHHs poboth
c(hOpPMOBAHO IIICTh AOCIIAHUIBKHX Iy, 1o 10 TBapuH y
KOXHiH, Ta 5 TBapuH (VI rpyna) — rpyma crocrepexeHHsI.
TBapuHaMm rpynu CHOCTEPEKEHHs HE MPOBOJAMIIN HISKHX
ONepaTHBHUX BTPYYaHb Ta JIKyBaJbHUX 3aXOMIB. Y IHX
TBapuH TUIBKU Oyna B3sTa KPOB i3 XBOCTOBOI BEHM LIS
J1a00paTOPHUX JOCTIIKEHb (7151 BCTAHOBJICHHS HOPMH), &
TAaKOX BOHM BHKOPUCTaHI SIK €TaJOH CTOCOBHO
MTOBEIIHKOBHX PEAKIIiH Ta BUMipIOBAHHS TO Tina.

VYcim tBapuHam |-V rpyn Ha MoYaTKy eKCIIEPUMEHTY
TOTYBaJll OIepamiiHe IMoJie B MDKIIOMATKOBIM MiNSHII
pOo3MipoM OM3bKO 2%2 CM Ta BUKOHYBAIH 1X MapKyBaHHS.
[Ticnst 1mporo TBapuHAM NPOBOAWIM HPEMEIUKAIII0
JIMMEZIPOJIOM 3 pO3paxyHKy 1,5 Mr Ha kr/macu Tina Ta
aminazuny 0,02 mr/kr, siki YBOIWIN BHYTPIIIHBOM S30BO.
Hapko3 mnpoBOIWIM UIISXOM  BHYTPIIIHBOM S30BOTO
BBEJICHHA KeTaMiHy 3 pO3paxyHKy 15 Mr/kr macu Tina
mypa. [Ticnst BBejeHHs KeTaMiHy, B cepeiHboMy uepe3 10
XBWIMH, TBAPUHM 3aCHHAIM 1 HE pearyBalil Ha 30BHIIIHI
nonapaszauku. CoH TpoaoBxkyBaBcsi mnpotsarom 40-60 xB.
Ilin wHapko3om TBapuH (ikcyBamu 3a KIHIIBKA Ha
poOOYOMY CTOIII JUIA MiJTOTOBKH OMEPAIiITHOTO TOJS Ta
HaHECEHHS €TAJIOHHUX PaHOBHX MOBEPXOHb. [licis mporo
Ha IIKipi poonny po3miTKy MaiOyTHboi panu (1,5%1,5 cm),
(ikcyBaNM IIKIpy Ta BUpI3AIM MIKIPY 3 IPUIETIUMHU
TKaHWHAMU 10 (aciiii.

TBapuHaM ycix rpyIl Miciisi OepaTuBHOTO BTPYYaHHs B
ningHKy pasnd yBomwin 0,2 mu MikpoOHOI cymimmi, 1o
BKJIrouana S. Aureus Tta P. Aureginosa ta BUTpUMYBanu
nepiox ouikyBanHs 30 c. [lanuii mepiox odikyBaHHS OyB
HeoOXimHMIA JUIs 3amobiraHHs BUMHUBaHHS MiKpoOHOT
cyMimi i3 paHM T KpoBOTeuero Ta 3a0e3neueHHs
PO3IIOBCIOKEHHS JaHOi cyMimni 1o miomi panu. | rpymy
TBapuH (KOHTpOIb) He JikyBamy; || rpymy TBapun 3 2-ro
JHA JIKyBaJM IUIAXOM  OJHOKPAaTHOTO  YBEICHHS
BHyTpimHbOM 130B0 0,12 Mr Omactomywnimy; Il rpymy
TBapUH JIIKyBaJli IUIIXOM MICIIEBOTO 3aCTOCYBaHHS Y
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pany 0,12 Mr GracToMyHiy 3 HakJIaJ@aHHSAM CTEPUIIBHOI
MapieBoi 1o’ s3ku; 1V Tpymy TBapuH JKyBald IIISIXOM
MiciieBoro 3actocyBaHHsA 0,02% KM 3 HakmagaHHIM
CTepIIIbHOI MapJIeBOi OB’ SI3KK; V TPYILy TBApHH JTiKyBaJH
nusixoM  MicmeBoro  3actocyBamHa  0,02% KM vy
KOMOiHaIil 3 OJIACTOMYHIJIOM i TakoX 3 HaKJIaJaHHIM
cTepwibHOI MapyieBoi ToB’si3ku; VI rpymy TBapuH
JIKyBaJIu LIISIXOM OJTHOKPaTHOTO YBEICHHS
BHYTPIilIHBOM ’s130B0 0,12 Mr 0;acTOMyHiTy Ha IOYaTKy
EKCIIEPUMEHTY 3 MOJAJIbIIUM LIOJCHHUM MiCLEBUM
nikyBanHsM kom0OiHatii 0,02% JKM Tta 6macTomyHiny Ta
HaKJIQIAHHSAM CTEPUIILHOT MapJIeBoi OB’ SI3KH.

YTpomoBX €KCHEPHMEHTY INOJCHHO IPOBOIHINCH
BINOBiOHI  JIKyBaJbHI  TI€pPeB’s3KH,  (iKCyBaIHCh
MTOBEIIHKOBI peaKIlii TBapWH, BUMipIOBaIaCh TeMIEpaTypa
Tima. Pe3ynpraTé 3aHOCHINMCH Yy BIAMOBiMHI TaOmumi Ta
MIPOTOKOJIH.

Pe3yabTaTn [ocaigkeHHsi Ta iX O0OroBOpeHHs.
YIpomoBK yChOro eKCIIEPUMEHTY 3a TBapuHAMHU
3MIMCHIOBAJIOCH ~ HAJIE)KHE  CIOCTEPEXKEHHS,  3aBJASKU
pPO3pOOJICHOMY HaMH  alropUTMY JOCIHIIKSHHS, IO
IPYHTYETbCS Ha paliOHAJbHUX CaHITAPHO-TITi€HIYHUX,
MEJIMKO-TIPABOBUX Ta OIOCTHMYHMX MNpPHUHIMIAX. AJDKe
JIOCTOBIPHI Pe3yJIbTaTH MPOBEACHHS CKCICPUMEHTAIBHOT
poboti Moram OyTH OTpPHMAaHI TUTBKH 3aBASKH TiTHIM
yMOBaM YTPHUMaHHS TBapWH 3 BIJIOBIIHIM Xap4yBaHHIM
Ta MMPOBEJICHHIO 0e300IICHHX JIIKYyBaTBFHIX 3aXO0/iB, a yCIiX
XipypriyHux BTpy4aHb — IiJ 3HeOoNeHHsIM. He3Bakaroun
Ha Te, IO yTPUMaHHSA Ta XapdyBaHHS TBapuH B YCIX
rpymnax OyJio OJlHaKOBE, HAMH BiJJ3HAYEHO, LI0 Y TBapHH |
rpyny Ha TpoTsa3i mepummx 3-7 aHIB OyB MOTiprieHHN
anerut. TBapuHU L€l rpynHu B 1eH 4ac He 3’iainu BCboro
KOpMY, 3MEHIITYBaJIOCh B)KUBAHHSI BOJIH,  IEPECYBaHHS M0
KIiTKax Oyiu oavHUYHUMH. PearyBaHHS Ha CBITIO OYJI0
yacTkoBUM. CIliJi 3a3HaYMTH, LIO LIYpU B YCIX IHIIMX
rpymax OyJM IOCUTh aKTHBHHMH, 3’ 11aJI yBECh Xap4OBHI
palioH, aKTHBHO pearyBajld Ha CBITJIO Ta IIOCTIHHO
IepecyBallNCh y MeXax KITKH. Taka cuTyarlist cBiIUUTh
Ipo Te, LOI0 B HENIKOBAHUX TBApHH, CKOpIll 3a BCe,
BUHUKAJA IHTOKCHKAIif, sKa 1 MpU3BOAWIA IO
BHIIICBKA3aHUX ITOBEIIHKOBUX peakmiid. IloBemiHKOBI
peakuii tBapun y II-VI rpymax mnpaktuyHO Oynu
onHakoBUMH. Lle, y CBOIO Yepry, CBIIYHUTH PO Te, IO Pi3HI
crnocoOu JTIKyBaHHS HE CTBOPIOBAIN HE3PYYHOCTEH I
TBapwH, Ta HE MPOSBILIINCH OONBOBIMH BIAIYTTSAMH 1 HE
MIPUTHIYYBAJIHN IX IICHXOMOTOpHI peakiii. Ckopim 3a Bce
MOXKHa BiJI3HAYUTH TO3UTHBHICTH JIKyBaJbHHUX 3aXO0JiB

(puc. 1).
[Ticns HaneceHHs paHu Ta ii iHQiKyBaHHS y 1-it neHb
CIOCTEPEKEHHS  TPOBEJIM  MaKpOCKOINIYHY  OLIHKY

paHoBoro mpouecy. Ha puc. 2 npencraBieHo IO 0JHOMY
3HIMKY 3 KOXHOI I'pyIy TBapHH, Ha SIKHX BHJHO, IO CTaH
paHM y BCiX Tpymax NpaKTUYHO OJHAKOBHH: TKaHUHH
POKEBO-YEPBOHOTO KONBOPY, 3 HAOPSIKOM Ta THIHHUM
3araneHHsM.

[Ticia MakpocKoMii HOYaIUCh JIIKyBaIbHI 3aX01H (KpiM
[ rpynu TBapuH) Ta AMHAMIYHE CIIOCTEPEKESHHS Ha MPOT3i
HacTymHuX 14 nHiB.

Ha 3-if neHp cHoocTepexeHHs OTPUMAIM Taky
MaKpOCKOIIIYHYy KapTuHy (puc. 3).

Puc. 1. Maxpockoniuna oyinka nogedinku wypa

Sk BunHO 13 ¢oro (puc. 3), pana y tBapuH | rpymu
NpUIHsIa THIWHMHA XapakTep, 3 BEJMKOK KiTbKICTIO
THiffHOTO BMicTy. Y 2-# Tpymi THiifHe 3amalieHHS TexX
CIOCTEpIraeThCs, X04a MEHII BHpakeHe Hik y I rpymi. ¥
3-1i TpyIi TaKOX CIOCTEPIracThCs aHAIOTIYHA KapTHHA 3
MOTIEPETHROI0 TPYIOI0, X04Ya THIHHOTO BMICTY B paHi
3HAYHO MCHINE HiXK y TOMEpenHiX OBOX Tpymax. Y 4-i
TpyTi paHa BCE-TaKW 3 THIHHHUM BMICTOM, XO4Ya MOYHHAE
OYMIIATUCh TA YACTKOBO IOKPUBATHCH CTPYIIOM. Y TBapHH
5-i Ta 6-1 rpyn paHM Jem0 3MEHIIMJINCh Y PO3MIpi,
AKTHBHO MOYaJI OYUIIATHCH Ta IIOKPUBATUCH CTPYIIOM.

Ha 7-ii neHp crioctepeskeHHs MaKpOCKOITIiYHA KapTHHA
3MIHMJIACK 1€ CYTTeBIIe (puc. 4).

Sk BuAHO 3 pucyHka 4, paHa y TBapuHU 1-1 rpynu
MPaKTUYHO HE 3MEHINWIACH y PO3Mipi, HOCHTH THIIHO-
HEKpPOTHYHHUIA Xapaktep. Y TBapuH 2-3-1 Tpymu paHa
3MEHIIMIACh Yy  pO3Mipi, OYHCTHIACh, 3amalieHHS
3MEHIIWIOCH. Y 4-# TpyIIi paHa I1e OiIbIle 3MEHIITUIIACh Y
pO3Mipi, OYHCTHIACh Ta MOKPHIACH CTpyIoM. Y 5-6-i
rpymnax pesyibTar Halikpaiuii (0cobauBo B 5-i rpymi), ae
paHa MOBHICTIO OYMIIEHA, Ma€ HEBEJMWKI IUIOIIi, BKPHTA
CTPYIIOM Ta aKTUBHO EMITENI3YE.

Ha 10-# neHp criocTepe)keHHs 3MIHU TaKOX Bi0OYJINCH
(puc. 5).

Sk BuHO 3 pucyHKa 5, y 1-i rpymi pana Tijbku Ha 10-
W IeHb OYMCTHIIACh, 3MEHIINIIACH Y PO3MIpi Ta BKPUIIACH
cTpymnoM. Y 2-i rpyni — paHa 9ucTa. 3HAYHO 3MEHIIIACh
y po3Mmipi, Oe3 3amaneHHs, akTUBHO enitenizye. LlikaBo, mo
panu Ha 10-it nenp y 3-if 1 4-if rpymax npakTH4HO
OJTHAKOBHMI MaroTh BUIJIA. BoHu wmcrti, Oe3 3amaneHHs.
Taka curyamiss MOXe CBIIYATH IIPO Te€, IO MicleBe
3aCTOCYBaHHSI  ONacTOMyHUTy  Mae  HE  TIJIbKH
npoTuMikpoOHy mifo sk y KM, a TakoX aKkTUBHY
pemaparuBHy. llle kpamuii pe3ynpTaT CocTepiraeMo B 5-
i Ta 6-# rpynax, ae paHd IPaKTUIHO 3aXKHUIIH.

IlikaBo, mo came Ha 14-ii JeHb CHOCTEPEKECHHS
OTpHUMalMl TOW pe3yJbTaT, SIKUH BKazye Ha e(eKTHBHICTh
3acTocyBaHHs OmacTomyHiny (puc.6).

Sk BugHO 3 pucyHKa 6, paHa y TBapuHHU l-i rpynu
MOBHICTIO HE 3aKWia. 3INIIUBCA AE(PEKT, IO BKPUTHH
cTpynoM. Y 2-if rpyni paHa MeHIa, HiX y 1-i rpymi, 6e3
neprdoxanbHOro 3ananeHss. Y 4-i rpyIi paHa npakTHIHO
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Puc. 2. Buenso pan na neputy 006y nicaa ix ingixysanns. Iepwa yugpa — nomep epynu. [pyea yugppa — Homep
ocobunu. Tpems yugpa — OeHv cnocmepedicenHs
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Puc. 3. Buensio pan na mpemio 000y nicias ix ingixysanns. Iepwa yugpa — nomep epynu. [pyea yugppa — Homep
ocobunu. Tpems yugpa — OeHv cnocmepedicenHs

74


http://e-bmv.bsmu.edu.ua/

BykoBUHCHKHIA MeuaHui BicHUK. 2024. T. 28, Ne 2 (110) ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

Original research

A P
L L7

oot

| < 617
||||||||||H||||||||||||| v) T -

e il
|||||||||||u||||n| i it | '

Puc. 4. Buensio pan Ha coomy 000y nicas ix ingixyeanns. Ilepwa yugpa — nomep epynu. [pyea yuppa — nomep
ocobunu. Tpems yughpa — 0env cnocmepesicenis
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Puc. 5. Buensio pawn na decamy 006y nicas ix ingixysanns. Ilepwia yugpa — Homep epynu. [pyea yugppa — nHomep
ocobunu. Tpems yugpa — OeHv cnocmepedicenHs
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Puc. 6. Buensio pan na vomupnadysimy 006y nicis ix ingixyeanns. Ilepuwa yugpa — nomep epynu. /lpyea yugppa —
Homep ocobunu. Tpems yugpa — densv cnocmepesicerHs

3aKHJIa, JIe 3THIINIIACh He3HaYHa 1i acTHHa, 1110 € B IpOoIIeci
emitemnizarii. ¥ 3-,5-1 Ta 6-if rpynax paHd MOBHICTIO 3aKIITA
Ta eritenizyBanuch. L{ikaBo, 0 B IMX K€ TBapHUH aKTHBHO
TI04YaB BiJJHOBJIIOBATHCH BOJIOCSHHIT TIOKPHB.

TakuM YHHOM, 32 Bi3yaJIbHUMHU OI[IHKAMH MOXKHA JIHTH
BHUCHOBKY: KOHTaMiHallisi paHH MIKpOOHOIO CyMIILIIIIO B
00’emi 0,2 mu, mro BrIrouana S. Aureus ta P. Aureginosa
(mo3a 108 KYO/mi) BusBHIAch aJeKBaTHOK, OCKUIBKH
OyJio  JOCSATHYTO  HAasBHICTh  THIHHO-1H(EKIIHHOTO
IIpOLIECy, a pernapaTHBHi MPOLECcH y TBapuH 1-1 rpynu Oymnn
Haripmi 3 ycix iHmmx. Pa3oM 3 THM, HaBiTh OJTHOKpaTHE
yBeleHHS OJIaCTOMYHINTy — BHYTPIiITHBOM SI30BO  JTAJIO
TIO3UTHBHUI Pe3yJIbTaT, a/lKe paHa IIBUIIE OYUCTHIIACH 1
Kpalle 3axuBajia, HDK y TBapuH 1-1 rpymu. Micnese
BUKOPHUCTAaHHS OJIACTOMYHUTy NPUIIBUALIMIO OYWILEHHS
paH Ta pemapaTHUBHI MPOLECH MOPIBHAHO 3 1-f0 Ta 2-10
IPYIIOI0 Ta HE MOCTYNAIOYHCh 32 MMM NOKa3HHUKAMHU Y
TBapwH, ¢ BUKOpHUCTOBYBaBcs Tibku JJKM (4-Tta rpyna).
Ho Toro x Ha 14-if mewp y TBapuH 3-i rpymm paHa

MOBHICTIO 32)KWJIa, a ¥ IIYpiB 4-1 — 3aIUIIIINCH 3aJIMIIKA
He3aBepIneHoi pemapanii. Halikpami MakpocKoIivHi gaHi
OTPUMAITH Yy TBapHH 5-1 Ta 6-1 IpyI, /e MOYHHAIOYH BXKE 3
10-ro mHS 32)KHUBIICHHA PaHU HAOMMKAIOCh MO KiHIH. Ha
14-ii neHp y WIypiB LUX TPYIN PaHU MOBHICTIO 3aXKUIIH,

SmiTeni3yBalUCh Ta AKTUBHO I[IOYAJM MOKPUBATHCh
BOJIOCSIHAM TIOKPHBOM.
BucHoBok. Otxe, BpaxOBYIOYH BHIICHABE/ICHE,

OUYEBMHO 3aBJSKH IMYHOCTHMYJIIOBAJIbHOMY e(deKTy,
MOXHA CKa3aTH, 0 0JIACTOMYHILJI Ma€ O3UTHBHUH BIUIUB
Ha PaHOBUIl MPOLEC, 10 MPOSBIAETHCS OUIBII MIBUAIIAM
OUMIICHHSIM paHH, IPOTH3ANaIbLHUM e(deKToM Ta
CKOPOYEHHSM TPHBAJIOCTI PENApaTUBHOTO  IPOLECY.
IMpuaoMy  kpami  pe3ynbTaTH  BUSIBISIOTBCS — IPHU
0JTHOYAaCHOMY BHKOpHCTaHHI OnactromyHiny 3 JJKM.

IlepciekTHBH MOAAJBIIMX AOCTiMKeHb. OTpuMaHi
JaHI ~ CNOHYKalOTh A0  MOJAIBIIAX  JOCIiIKEHBb
e(eKTHBHOCT] 3aCTOCYBaHHS OJACTOMYHUTy B KIIHIYHHX
yMOBax.
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