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Momusayus u yenv: AHTHOAKTEpUATTEHASI PE3UCTCHTHOCTD NIPEACTABIISIET COOOH yrpo3y
U OOLECTBEHHOTO 3APAaBOOXPAHEHHs, 110 MOJCYeTaM KOMaHIbl MOJ PYKOBOJACTBOM
O’Neil k 2050 rogy cMepTHOCTH JOCTUTHET 10 10 MITH YenoBeK B rojl, a (UHAHCOBHIE
MOoTepH NpuUBeayT K yObiTKaM Oosiee 100 TpaH nosuiapos [1]. CoBpeMEHHBIE TEXHOJIOTHI
AHTHOAKTEPHATIBHON TEpaNiK pearn3yeTcs 3a CUeT HECKOIBKO I'PYII aHTUOMOTHKOB, K
OOJIBLIMHCTBY M3 KOTOPBIX YK€ C(OpPMHPOBanIach PE3UCTEHTHOCTh. lIOMCK HOBBIX
aHTHOAKTEepPHAJIbHBIX CPENCTB, K KOTOPHIM elle He c()OPMHUPOBANACH PE3UCTEHTHOCTD,
spisgeTcss 3((EKTUBHBIM pEIIEHUEM JaHHOM mpoOnembl. Ha ceromusiiHuii JeHb
CHUHTETHUYECKHE AHTUMHMKPOOHBIC MNENTUAOMHMETHKH NPEACTAaBIISIOT HHTEpPEC H3-3a
OTCYTCTBHSI CTIEHUPUUECKOH MHUKPOOHOW MHUIIEHH, a, CJIEJ0BATEeNIbHO, HWKE PHUCK
pasBUTHsL PE3UCTEHTHOCTH K HUM. Llenmbio paboThl OBUIO ONpENeNuTh MapameTphl
aHTHOAKTepHALHOW U MPOTUBOTPUOKOBOI aKTHBHOCTEM, a TAKXKE JIETATHOE N3YIEeHUE
OCTPO TOKCHYHOCTH HHHOBAIIMOHHOTO nentuaoMumeTrka (KAMII-1).

Memoowvr u aneopummer: KAMII-1 cocTouT M3 oOcTaTka apruHAHA, TpHUITO(haHa
MOJTU(PHUIMPOBAHHOTO TPET-OYTHIBHBIMH TPYNIaMH, W €Ile OJHOTO apruHHHA C
(heHdTHIAMUTHON TpyIoi. MonekynsipHas Macca nentuja cocrasiser 788 JlanpToH.
s TecTUpOBaHUSI TPOTUBOMUKPOOHOW aKTUBHOCTH UCIIOJIb30BAIUCH TECT-KYIbTYPHI
aTTECTAIlMOHHBIX IITAaMMOB OakTepuidi W TpuOOB. [IpuMeHsIICS MeToll CepHiHBIX
pazBeaenniit KAMII-1 B xuakod nurtatenbHOW cpene. B KkpaTHbIM psia pa3BedeHUi
BEIIEeCTBa J00aBIsUTH B3BECh MHOKYJIIOMA TECTUPYeMO# KynbTyphl. [locne nakyOaunn
JIeajii BbICEB Ha IUIOTHYIO MHUTATENbHYIO cpeny ¢ mocnemyroumm nojacuerom KOE.
HaumMensbiuas 1o3a BemecTsa, NPy KOTOPOH HAOJIOAANIOCH MTOJTHOE MOAABIEHUE POCTa
KyJIBTYpbl OaKkTepuii, CuUuTajach MUHHMAaJIbHOM WMHIHOMpYIOUIEH KOHIEHTpaluen
(MHK). B xaxnmoil wuccienyeMoil rpymnme Mo pe3yiabTaTaM IOBTOPHBIX OIIBITOB
paccUMTBHIBAIM CpPeAHMH TMOKa3aTelb W CTaHAapTHyro omuoky. IlomyueHHbIe
pe3yibTaThl 00padaThHIBAIMCH C WCIOJIB30BAaHUEM IAaKeTa CTaTUCTUYECKUX IPOrpamMm
Biostatistics. B uccinemoBanusx in vitro MUK usydaeMoro BerecTsa Jjsi TECT-IIITAMMOB
He mnpesbiman 100 Mr/a, YTO COMIACHO METOIUYECKHM PEKOMEHIAIMSIM 10
JOKJIMHUYECKHM HCCIICAOBAaHUAM JICKAPCTBEHHBIX BEIIECTB, XapaKTEPU3YEeT €ro
MEPCIIEKTUBHBIM TIPOTHBOMUKPOOHBIM cpencTBOM [2]. B nmanbHeltieM onpeesinch
MapaMeTpsl OCTPOI TOKCHYHOCTH MOCIIE OHOKPATHOTO BBEJICHHS B PETPOOPOUTATHHBIHN
CHHYC M €XEIHEBHOTO HaOJIOJCHUS 3a JKUBOTHBIMH B TeueHue 14 nHeil.
Hcnonp3oBasincy 6ecopoHbIe MOJI0BO3pETble MbIKM 000oux moioB. Ilepsas rpynmna
MbIIIeH  OblJTa TIONydyeHa W BHIpAllleHa B  KOHBEHI[MOHANBHBIX  YCIOBHUSX
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(n = 40), a BTOpas rpynmna meimeid — B ycnoBusix SPF-uBapus (N = 48). ['nmaBHoi
OTIMYUTEIBHON OCOOEHHOCTHIO SIBIISUIOCH HATTMUUE MUKPOOHMOMa y KOHBEHIIMOHATBHBIX
MBIIIEH C [ENbI0 HM3YYCHHS DPa3NH4ydil B pe3yiabTaTax MEXAy HECTePHIIbBHBIMA U
CTEpUIIFHBIMU UCIIBITYEMBIMH, cojiepxartuecs B ycinoBusax SPF-suBapus. B mepByro u
BTOPYIO TPYMIBI ObUTH BKIHOYEHBI MbIK JIMHUU CD-1 00OMX TOJOB C BHEIIHUMHU
XOPOIIIMMH TIOKa3aTeIIMI dKCTephepa M BECOBOM amara3one ot 25-35 r. JKuBoTHbIE
COZIEpPKaINCh B CTAHJAPTHBIX YCIOBUSX yXOHa CO CBOOOIHBIM JOCTYIIOM K IHIIE U
Bozie. J{i1st u3y4eHust ocTpoil TOKCHYHOCTH UcCIe yeMol CyOCTaHIIMI METOIOM ITPOOUT-
anammsa 1o B.b. TIpo30poBckOMy BBICUMTHIBATIHCH JieTaibHbIC 10361 LD1g, LDsg, LDgg
mpu momMomm Tporpammel StatPlus. PactBop KAMII-1 ObI1 M3roTOBICH B pa3HBIX
KOHIeHTparusax oT 7,0—10 MI/Kr u BBOJIWIIM )KUBOTHBIM M3 pacyeTra 1 Mki Ha 1 T Beca.
[TaBIIMM KHBOTHBIM HMPOBOJWIN HEKPOCKOIIMYECKOE MUCCIIET0BAHUE, A 110 IMPOLIECTBUU
14 nmHEe#l BBDKMBINIHME >KMBOTHBIE IOJBEPrajCh 3BTAHA3WU MPH TIOMOIIN 3aKUCH
yIIepoia W Jajnee OCYHIECTBISUIOCh MaKpPOCKOIMHMYECKOEe HCCIEAOBAaHUE BHYTPEHHUX
OpraHoB.

Pesynomamer:  TlomydeHHble paHHBIE JeMOHCTpupyroT, uro KAMII-1 obGmagaet
AHTUMHUKPOOHOH 1 POTHBOTPUOKOBOM aKTUBHOCTHIO, UTO 0TOOpakeHo B Taba. 1. MUK
KAMII-1 menbme pomyctumoro mpeaena B 100 mr/m (100 Mxr/mi) Ha H3y4eHHBIX
aTTECTOBAHHBIX TECT-KYJIbTypax: S. aureus, B. cereus, Corynebacterium hoffimani K22,
E. coli 6omee uem B 14 pas; nus P. aerugenosa, C. tropicalis PY23, C. krusei PY22, C.
albicans NCTC 885-653 mpumepno B 2 pasa; mis C. glabrata KY22, C. parapsilosis
KY23 B 13 paza. CunenosarenbHo, KAMII-1 sBaserca mnepcrneKTUBHOMN
(apmaneBTHUECKass CyOCTaHIMEed aHTHOAKTEPHUAILHOTO W MPOTHBOTPHOKOBOTO
JIEUCTBHUSL.

Ta6auua 1. MuanmansHo nHrnoupyronwme konnenTpaimu KAMII-1 Ha TecT-KynbTypax

Wuoxkymom 103 MUK, MKr/mi
S. aureus 6.67 £ 1.67
B. cereus 6.67 £ 1.67
E. coli 8.33 £ 1.67
P. aerugenosa 60.0 +20.82
Corynebacterium hoffmani K22 5.56 £0.63
C. glabrata KY?22 80.0 +12.08
C. tropicalis PY23 40.0 +4.08
C. krusei PY?22 40.0 £3.34
C. parapsilosis KY?23 80.0 +10.22
C. albicans NCTC 885-653 40.0 +£5.58

IIpyn wncnosnp3oBaHMM KOHUEHTpauun 7.0 MI/KI HE perucTpupoBajach ruOenb
JKUBOTHBIX. Tokcrnueckuit 3 peKT rccie yeMoro BelecTsa Ha0moaancs B Juana3oHe
103 ot 7.5 mo 10 mr/kr. B cpenHeM cMepTh KUBOTHOTO HACTYIIANa B TCUCHHUE NIEPBOM
MUHYTHI II0OCJIE€ BBEACHUS. Pe3ynbTaThl 110 KOJINYECTBY MABIINX M BBDKUBIIIHNX )KMBOTHBIX
B HCCJIElyE€MBIX IpyMIax NpeACTaBIeHO B Tad. 2.

B konnentpanusx ot 7.5 go 10 mr/kr Tokcndeckuit apdext ucciaeayemon cyoctaHIun
Yy KaXJIOTO UBOTHOTO TMPOSBISUICS CXOKeW CHMITOMATHKOW: 3aMeJIEHHE PEeaKIHH,
YYalleHHOE JIbIXaHWE, OTCYTCTBHE PEaKIUH Ha 3BYKOBBIC pa3fpa)KUTEIH, OTKa3 OT
KOpMa M €7pbl, KIOHMYECKHE CyIOoporu. B ngaHHOM 1uama3oHe 103 y HEKOTOPBIX
KMUBOTHBIX HAOJFOJIANOCh BOCCTAHOBJICHHE BHUTANBHBIX (GyHKIUi. [Ipu BozjeicTBUM
KAMII-1 He ObIIO 3aUKCHPOBAHO PA3IMYUM B CHUMIITOMax MEXAYy CaMKaMH U
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camuamMu. Pe3ynbTaThl MO BBISIBICHHBIM JIETAIBHBIM J03aM HCCIIEAyeMOil cyOCTaHIIH
npeacTaBieHsl B Ta0I. 3.

Ta6auua 2. Pe3ynpTaTsl HCCIEAOBAHUS MBIIIEH 1OciIe BHYTpUBEHHOTO BBeaeHNst KAMII-1

KoHBeHIIMOHATBHBIE MBIIITH Mpimin SPF-ctaTyca
Jo3a, Mr/kr
BBDKMBIIILE MaBIIILe BBIKHBIIHE MaBIINe
7.0 5 0 6 0
7.5 5 0 5 1
8.0 4 1 5 1
8.5 4 1 4 2
9.0 3 2 3 3
9.5 2 3 2 4
10.0 0 5 0 6

Ta6auna 3. [TapameTpsl 0OCTPOM TOKCUYHOCTH IIOCIIE OJHOKPATHOIO BHYTPUBEHHOI'O BBEICHUS
KAMII-1 y mbimeit

I'pymmna >KUBOTHBIX LD1o, MI/kr LDso, Mr/kr LDgo, Mr/kr
KoHBeHIMOHAIBHBIE 7.86 9.09 10.32
MBIIIH

Mpim SPF-craryca 7.48 8.88 10.28

IIpr BCkpbITUHM HE OBUIM BBISBIECHBI MAaKpOCKOIHMYECKHE H3MEHEHHUS BHYTPEHHUX
OpraHoB (JIeTKHe, CepAlLe, IE4YeHb, TOJOBHOW MO3r, CEJIEC3€HKA, KHUILEYHUK). Y
HCCIIETyEeMBIX JKUBOTHBIX, TIOJIBEPTHYTHIX 3BTaHA3UH, HE HAOJIOIaJI0Ch CYIIECTBEHHBIX
BU3YaJbHBIX OTJMYUA BHYTPEHHUX OPTaHOB OT HMHTAKTHBIX MbIlIel. J(nama3oHbl
JETANBHBIX 103 U pacdeTHble A03b1 LDi1o, LDsp, LDgo mpu m3yueHnn Ha KHUBOTHBIX C
Hammuue Mukpodmopsr um  SPF-craryca ¢daktudeckm coBmamaroT. Pazmmums
HaOJIONaNNCh JIMIIb B HE3HAYHTEIILHOM KOJMYECTBE NABIIUX JKMBOTHBIX, YTO
OOBSICHACTCS Pa3HBIM YHUCIOM TMOJONBITHRIX B 00oux rpynmnax. CiemoBaTenbHo,
HaJIM4YMe MUKPOOMOMa HE CKa3bIBAE€TCSl HA Pe3yibTaTax OCTPOH TOKCHYHOCTH, YTO B
MOCJEYIONIeM TMO3BOJUT HM3YUUTh CYOXPOHHYECKYIO, XPOHHUUYECKYIO TOKCHYHOCTH B
CTaHJAPTHBIX YCIIOBHSX BHBapHs. MOXKHO MPEAINOJ0KHTh, YTO THOENh KUBOTHBIX B
SKCHEPUMEHTEe HacTymaja OT UUPKYJSTOPHOTO IIOKa, CIPOBOLIMPOBAHHBIN
MNENTUAOMUMETHKOM TIPU B3aMMOJICHCTBUU C PELENTOPHBIM aIapaToM SHIOTEIHS.
Buigoowi: Takum obpazom, KAMII-1 MoxeT paccMaTpuBaThCsi Kak MEpCIEKTUBHAS
NPOTUBOMHMKpPOOHast ¢apmareBTuueckasi cyOctanuus. JlaHHOe 0OCTOATENBCTBO
MOATBEP)KAACTCS HAJMYMEM MHHUMAJIbHON HMHIHOMpYIOLed KOHLEHTpaluuen s
HIMPOKOTO CIEKTPa aTTECTOBAHHBIX IITAMMOB, KOTOpas He mpeBbimaet 6onee 100 mr/i.
[Tpu ncnionpzoBannu KAMII-1 HabmtogaeTcs 103a3aBUCUMBIN JeTabHBIH 3 dexT. [Ipu
OTHOKPaTHOM BHYTPMBEHHOM BBeJleHMM B jauana3zone p03 7.5-10.0 wr/kr
pPETUCTPUPYETCSI  OCTPOTOKCHUYECKOE JACWCTBHE JaHHOW CyOCTaHIIMH, KOTOpPOE
HPOSIBISIIOCH THOEIbIO KMUBOTHBIX, MOJTyJIeTalbHas 103a 8.88 mr/kr, LD1o (7.48 mr/kr),
LDgo (10.28 mr/kr).

Qunancuposanue. VlccinenoBaHue BBITIOTHEHO 1O TeME TOCYAapCTBEHHOTO 3aJaHHA
Ne FWNR-2024-0005.
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Motivation and Aim: Antibacterial resistance is a threat to public health; according to the
estimation of the team led by O'Neil, by 2050, mortality will reach up to 10 million
people per year, and financial losses will lead to losses of more than $100 trillion [1].
Modern technologies of antibiotic therapy are implemented at the expense of several
groups of antibiotics, to most of which resistance has already been formed. The search
for new antibacterial agents to which resistance has not yet formed is an effective
solution to this problem. Today, synthetic antimicrobial peptidomimetics are of interest
due to the lack of a specific microbial target, and, therefore, lower risk of resistance
development to them. The aim of this work was to determine the parameters of
antibacterial and antifungal activities, as well as a detailed study of acute toxicity of an
innovative peptidomimetic (SAMP-1).

Methods and Algorithms: SAMP-1 consists of an arginine residue, tryptophan modified
with tert-butyl groups, and arginine with a phenethylamide group. The molecular mass
of the peptide is 788 Dalton. Test cultures of certification strains of bacteria and fungi
were used to test antimicrobial activity. The method of serial dilutions of SAMP-1 in
liquid nutrient medium was used. A suspension of inoculum of the daily culture was
added to a series of twofold dilutions of the substance. After incubation, sowing was
performed on a dense nutrient medium with subsequent counting of CFU. The lowest
dose of the substance at which complete inhibition of bacterial culture growth was
observed was considered the minimum inhibitory concentration (MIC). In each study
group, the mean and standard error were calculated based on the results of repeated
experiments. The obtained results were processed using Biostatistics statistical software
package. In "in vitro" studies, the MIC of the studied substance for test strains did not
exceed 100 mg/l, which, according to the guidelines for preclinical studies of
substances/substances, characterizes it as a promising antimicrobial agent. Acute
toxicity parameters were further determined after a single injection into the retroorbital
sinus and daily observation of the animals for 14 days. Mongrel mature mice of both
sexes were used. The first group of mice were obtained and grown under conventional
conditions (n = 40) and the second group of mice was grown under SPF-vivarium
conditions (n = 48). The main distinguishing feature was the presence of the microbiome
in conventional mice in order to examine differences in outcomes between non-sterile
and sterile subjects maintained under SPF-vivarium conditions. The first and second
groups included CD-1-line mice of both sexes with external good exterior parameters
and weight range from 25-35 g. The animals were kept under standard care conditions
with free access to food and water. To study the acute toxicity of the investigated
substance, lethal doses LD1o, LDso, LDgo Were calculated using the StatPlus software by
the probit analysis method according to V.B. Prozorovsky. SAMP-1 solution was made
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in different concentrations from 7.0-10 mg/kg and administered to animals at the rate of
1 ul per 1 gram of weight. The fallen animals were necroscopically examined and after
14 days, the surviving animals were euthanized using carbon dioxide and further
macroscopic examination of internal organs was carried out.

Results: The obtained data demonstrate that SAMP-1 has antimicrobial and antifungal
activity, which is shown in Table 1. MIC of SAMP-1 is less than the permissible limit
of 100 mg/l (100 pg/ml) on the studied certified test-cultures: S. aureus, B. cereus,
Corynebacterium hoffmani K22, E. coli more than 14 times; for P. aerugenosa,
C. tropicalis PY23, C. krusei PY22, C. albicans NCTC 885-653 approximately 2 times;
for C. glabrata KY22, C. parapsilosis KY23 1.3 times. Consequently, SAMP-1 is a
promising pharmaceutical substance of antibacterial and antifungal action.

Table 1. Minimally inhibitory concentrations of SAMP-1 on test cultures

Inoculum 10? MIC, pg/ml
S. aureus 6.67 £ 1.67
B. cereus 6.67 £ 1.67
E. coli 8.33 £ 1.67
P. aerugenosa 60.0 +20.82
Corynebacterium hoffmani K22 5.56 +0.63
C. glabrata KY?22 80.0 +12.08
C. tropicalis PY23 40.0 +£4.08
C. krusei PY22 40.0 £3.34
C. parapsilosis KY?23 80.0 +£10.22
C. albicans NCTC 885-653 40.0 +5.58

No death of animals was registered at the concentration of 7.0 mg/kg. Toxic effect of the
investigated substance was observed in the dose range from 7.5 to 10 mg/kg. On average,
animal death occurred within the first minute after administration. The results of the
number of fallen and survived animals in the studied groups are presented in Table 2.

Table 2. Results of mice after intravenous administration of SAMP-1

Dose, mg/kg Conventional mice SPF-status mice
survived deceased survived deceased

7.0 5 0 6 0
7.5 5 0 5 1
8.0 4 1 5 1
8.5 4 1 4 2
9.0 3 2 3 3
9.5 2 3 2 4
10.0 0 5 0 6

In concentrations from 7.5 to 10 mg/kg toxic effect of the tested substance in each animal
was manifested by similar symptoms: slowed reaction, rapid breathing, lack of reaction
to sound stimuli, refusal of feed and food, clonic convulsions. In this dose range, some
animals showed recovery of vital functions. No differences in symptoms between
females and males were recorded during exposure to SAMP-1. The results for the
detected lethal doses of the tested substance are presented in Table 3.
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Table 3. Parameters of acute toxicity after a single intravenous injection of SAMP-1 in mice

Animal group LD1o, mg/kg LDso, mg/kg LDgo, mg/kg
Conventional mice 7.86 9.09 10.32
SPF-status mice 7.48 8.88 10.28

No macroscopic changes of internal organs (lungs, heart, liver, brain, spleen, intestine)
were detected at autopsy. No significant visual differences of internal organs from intact
mice were observed in euthanized animals under study. The ranges of lethal doses and
calculated doses LD1o, LDso, LDgo when studied on animals with the presence of
microflora and SPF status actually matched. Differences were observed only in the minor
number of dead animals, which is explained by the different number of subjects in both
groups. Consequently, the presence of microbiome does not affect the results of acute
toxicity, which in the future will allow to study subchronic, chronic toxicity under
standard vivarium conditions.

It can be assumed that the death of animals in the experiment was due to circulatory
shock provoked by the peptidomimetic in interaction with the receptor apparatus of the
endothelium.

Conclusion: Thus, SAMP-1 can be considered as a promising antimicrobial
pharmaceutical substance. This fact is confirmed by the presence of the minimum
inhibitory concentration for a wide range of certified strains, which does not exceed more
than 100 mg/L. A dose-dependent lethal effect is observed when using SAMP-1. At a
single intravenous injection in the dose range of 7.5-10.0 mg/kg the acutely toxic effect
of this substance is registered, which was manifested by death of animals, semi-lethal
dose 8.88 mg/kg, LD1o (7.48 mg/kg), LDgo (10.28 mg/kg).

Funding: The research was carried out under the subject of the state assignment
No. FWNR-2024-0005.
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