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AHHoTayuA. Macc-CneKTPOMETPUYECKOEe CEKBEHMPOBaHIE NENTUAOB B cOCTaBe JlaeHHEeKa yKasasio Ha Halnume B CoCTaBe npenapara 5 nenTuaos, 6uonory-
YecKas akTUBHOCTb KOTOPbIX MOXKeT 06yClaBnvBaTh aHTOaKTepUanbHble CBONCTBA Npenapata. Havbonee 3HaUMMbIM pe3ynbTaToM HaCTOALLEro UCCIefOBaHNsA
ABNAETCA HaXOXAeHVe B cocTaBe JlaeHHeKa dparmeHTa aHTMbaKTepumanbHoro nentuaa KatenuuuaunHa (LL-37), BaxHoro ButammnH-D-3aBrcumoro dpaktopa
BPOXAEHHOrO MMMYHWTETa. [ipyrne nentuabl JlaeHHeKa Cnoco6CTBYIOT CHUKEHUIO U3ObITOYHOTO BOCMANEHNSA NOCPEACTBOM MHIMOUPOBAHNA aKTUBHOCTU
6enka NF-kB, onocpepytoero spdpektol DHO-a.
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CPlacenta peptides: antibacterial effects
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Abstract. Mass spectrometric sequencing of peptides in Laennec indicated the presence of 5 peptides in the drug, the biological activity of which may

determine the antibacterial properties of the drug. The most significant result of this study is the presence in Laennec of a fragment of the antibacterial
peptide cathelicidin (LL-37), an important vitamin D-dependent factor of innate immunity. Other Laennec peptides help reduce excess inflammation by

inhibiting the activity of the NF-kB protein, which mediates the effects of TNF-a.
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BeepeHme / Introduction

Tuaponuzatel wianeHThl yenoBeka (I'TIY) ycreniHo
WCTOJIB3YIOTCS ISl YCKOPEHUSI 3aXKUBJICHMST paH, MOJAep-
JKaHMSI COCTOSIHUS KOXXM U €€ MPUAATKOB, Tepanu CUH-
JIpoMa XpOHUUYECKOH yCTaIoCTH, JIeUeHUsT 3a001eBaHU I
MEeYEeHU, aJUIEPIUY U aTOMMYECKOTO IepMaThUTa, a TaKxke
MpHY JeYEeHUHN 3a00JIeBaHUI KEHCKON PEepPOAYKTUBHOM
coepsnl [1—3]. Onucansl apdextol I'TIY a1 moBBILLIEHUS
UMMyHUTETA [4], Tepanuu ricopuasa |3, 6], paccesHHOTO
ckJiepo3sa [7, 8], peBMaTOMAHOTO apTpUTa U APYTMX 3a00-
JIeBaHUM, aCCOLIMMPOBAHHBIX C MOBBIILIEHHBIM YPOBHEM
XPOHMYECKOI'O BOCITAJICHMSI.

BaxxHbiMu aciekTamMu ASMCTBMS perapaToB Ha OC-
HOBE SIBJISIIOTCSI AHMUOAKMepUaibHble I AHMUBUDPYCHbBLE
ceoiicmea I'TIH. B yacTHOCTH, aHAINU3 MENTHIHOIO COCTaBa
npernapara JlaeHHeK MO3BOJIMII BbIACIUTh 14 TIeNTHUIO0B,
XapaKTepHU3YIOIIMXCS MOTEHIIMAIbHBIM IPOTUBOBUPYCHBIM
JIEVCTBMEM Ha BCEX CTAAUSIX KU3HEHHOIO 1IMKJIa BUPYCOB:
TOPMOXXEHUE aKTUBALIMK BUPYCOB (MHTMOMpOBaHUE OeJiKa
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HCFCI1), nurubupoBaHue cavsiHUsI BAPYCHOM 000J0UKH
C TuIa3MaTu4ecKoil MeMOpaHoi Ha cTaiuu UHMULIMPOBa-
HUsI BUDYCOM KJIETKM-X03siMHA (MHTMOMpoBaHue OeJika
CD4), penukanuio Bupyca (MHruoupoBaHue Oeyika
CTBP1) u ap. [9].

MnMeromuyiics KIMHUYECKUIA OMBIT MOKAa3bIBAET, YTO
I'TIY, Bxomsimmii B cocTtaB npenapara JIaeHHEK, TakKe
MOXET MPOSIBJSATh aHTUOAKTepUaibHble cBolcTBa. [1pe-
napat JlaeHHeK (YyHUKaJbHasi TEXHOJOTHS TTOJTyYeHUsI
cootBercTByomero I'TIY paspadorana komnanueit Japan
Bioproducts Ltd) pa3pemén k npumenenuio ¢ 2003 roga
B KQUeCTBE rernaTrornpoTeKTOPHOTO U UMMYHOMOIYJIUPY -
o111eTo cpeacTBa. AHTHOaKTepraibHOe AeiicTBue JlaeH-
HeKa MOXET CYIIECTBEHHO JOIMOIHSITh APYrue acreKThbl
¢apMakoJioruy rnpernapara u SIBISITbCSI OAHUM U3 (ak-
TOPOB, CITOCOOCTBYIOIIUM YCKOPEHHOMY 32KUBJIEHUIO
rnoBpexaeHuii Kkoxu. B HacTos1ielt pabore BblaeaeHbI
nenTuabl B coctaBe JlaeHHeKa, KOToOpble 00yCIaBIMBalOT
aHTUOaKTepuaabHOE JeCTBUE Mpernapara.
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AHanus nenTugHoro cocrtaBa JlaeHHeKa
nocpencTBom de novo macc-CneKTpoMeTprnUYecKkoro
cekBeHupoBaHus / Analysis of Laennec peptide
composition by de novo mass spectrometric sequencing

Hacrostee nccenoBanme MpoBOIMIOCH B TPH STarla:
(I) de novo cexBenupoBanue nentunoB JlaenHeka, (I1)
aHaM3 QYHKIMOHAIBHBIX B3aMMOCBSI3€i IS YCTAHOB-
JIEHUS TIETITUAOB, KOTOPHIE MOTYT ITOTEHITUAIBHO BIUSIThH
Ha aHTUOaKTepruanbHblii UMMyHUTET, (I11) akxcnepTHEBII
aHaJIM3 TIENTUIOB, KOTOPBIE UMEIOT 00OCHOBAaHHBIE MOJIE-
KYJIIpHbIe MeXaHU3Mbl aHTUOAKTEPUATLHOTO AeCTBUS. B
pe3yabraTe IPOBEICHMS de noVvo ceKéeHUupo8arusi C NCTIONb-
30BaHUEM Pa3pabOTAHHOTO HAMU KOMILIEKCa ITporpaMm
DNVSEQP cTaio Bo3M0OXXHBIM OmpeneieHue aMIHOKKUC-
JIOTHBIX MOocJiegoBaTeabHOCTEN 0KOJI0 5200 MeNTUIHBIX
(dparmenToB B cocrtase JlaenHeka (1. e. 6osee 50 % Bcex
nentunoB JlaeHHeKa) 1 MX MIeHTU(UKALIUS C UCIIOIb30-
BanueM 0a3bl naHHbIX UNIPROT [10]. I1poBeneHue sxc-
nepmHo20 aHAAU3A TIO3BOJIVIIO BBIICINUTD S TIENTHUIOB (Ta0.
1), 1J11 KOTOPBIX MOT'YT OBITH 000CHOBAHBI MOJICKYISIPHBIE
MEXaHU3MBI NX aHTUOAKTEPUATLHOTO IeCTBHSI.

ITenrruner AYLSSPL, SNPLAL, GLATLVE B cocTaBe
JlaenHeka, comepxXallne CaiThl CBI3bIBAHMS C KNHA30M
IKKB u ¢ 6enkom NF-kB, 6ynyt uneubuposams axmug-
HOCMb NPOBOCNANUMENBHO20 MPAHCKPUNUUOHHO20 (hakmopa
NF-kB. Mexanu3m coOCTBEHHO aHTUOAKTEepUaJIbHOTO
nerictBus JlaeHHEeKa cBsI3aH, 110 BCeit BUIUMOCTH, C Ha-
ImureM B cocTaBe npemnaparta nentuna FALPLGDE,
KOTOPBIH TTPEICTaBIISIET COOOH MENTUA-MUMETHK aHTHOAK-
tepuanbHoro nentuga FALL-39 [11], B coctaB KoTOporo
BXOIUT 00JIce M3BECTHBIN aHTUOAKTepUATbHBIN TTETITUL
LL-37 (xatenuuuouH, octatku 134-170) [12].

UHrn6umuposaHmne ¢paktopa BocnaneHusa NF-kB /
Inhibition of the inflammatory factor NF-kB

MonekynspHble MeXaHU3MBbl OCYIIIECTBICHUS 1po-
MUBOBOCNANUMENbHBIX IPDeKN06 NenMUOHbIX NPenapamos
(Cepxk-08) 00yciioBI€HBI 0COOEHHOCTSIMU UX TTETITU -
HOTo cocTaBa. YHUKaJIbHOI 0COOEHHOCThIO JlaeHHeKa
SIBISIETCS BXOXKIeHME B ero cocTaB nenTuaoB AYLSSPL,
SNPLAL u ap., cnocoOHBIX MHTMOMPOBATh aKTUBHOCTh
NF-kB — ocHOBHOIro MeauaTopa IpoOBOCIAIUTEILHOTO
nevicteusg @HO-a. Tentunb Jlaehneka AYLSSPL (coot-
BercTByeT octatkaM AYLSSPL 373-379 6enka IKBKG),
SNPLAL (SSPLAL 376-381 6enka IKBKG) u HaiineHHbIIA
Hamu paHee nentua LFSPLAL (LSSPLAL 375-381 Genka
IKBKG) [5] aBIs110TCSI TApre THBIMU TTENTHAAMU (hepMeHTa
IKK-B (kuHa3a nnruburopa ¢akropa NF-kB). IKK-B
AKTUBHMPYET IPOBOCITAIUTEIbHBIN TPAHCKPUITIIMOHHBIH
¢axkrop NF-kB, KOHTpOIMpPYIOLINA 9KCIIPECCHUIO TEHOB
MMMYHHOTO OTBeTa, aloITo3a U KJICTOYHOTO IIMKJIA.
Hapymenue perynsuuu NF-kB BoI3biBaeT BocnajeHue,
ayTOMMMYHHBIE 3a00JIeBaHNSI, a TAKKE PA3BUTHE OITYXO0-
JIeBbIX 3a00neBaHuil. NF-kB aktuBupyercs LeJbIM psiioM
CTUMYJIOB, BKJIIOUasl IUTOKMHEI (Takne Kak @HO-o 1
uHTepJIeKWH 1) 1 pakTophl cTpecca (Takue Kak peak-
TUBHBIE (POPMBI KMCI0POIA WIHN YABTPADUOIET).

B umnromazme kietku NF-kB HaxoaouTcs B HEaKTUB-
HOM COCTOSTHUU B KOMITJIEKCE C MHTHOUTOPHBIM OSJIIKOM
IkB. Ctumynupytoiumii areHT aktupusupyeT IKK-f, ko-
topas pochopummpyet IkB, yTo mpuBOAUT K Aerpagaliin
IkB na nipoteacome. B pesynbrare, mpoBOCIaJIUTEIbHBIA
¢dakTop NF-kB BrICBOOOXIAaETCSI, TPAHCIOLUMPYETCS B
SIIPO ¥ aKTUBUPYET TPAHCKPUIIIINIO KOHTPOJIUPYEMBIX
UM TIPOBOCTIAJIMTEIbHBIX TeHOB [13, 14]. MHruouTopsl

Tabauya 1

IlenTuap! ans KOTOPBIX CYIIECTBYIOT 000CHOBaHHbIE MOJICKYJIAPHbIC MEXAHU3MbI UX aHTI/I6aKTepHaJﬂ>HOI‘0 JeCTBUS

Table 1

Peptides for which there are substantiated molecular mechanisms of their antibacterial action

MM ﬂlgg;l;:f:a q)g:;ﬁ;“ T'en Benok AHHOTAIMSA NENTHIA, TAPreTHBIA 0EJIOK menTuaa
FVGTLQY Nuru6
417.2 | FVGTLEY 15901 8% IKBKB N F_}l‘(g‘_ Kﬁ‘f};’; o Ocratok ceput-181 dochopunupyercs TBK1
598.3 | AYLSSPL A;%%S%L IKBKG | OCHOPHOM MOIYIAITOD | Ocrarok cepin-376 dochopimmpyercst IKKB
577.8 SNPLAL %%61)-%2% IKBKG OCHOBHISII;I:_I\:(%WHQTOP Ocratok cepuH-376 dochopmmmpyercs IKKB
478.2 GLATLVE GLDTLVE BCL10 KJ'[CTE)‘IHLIﬁ 0esIoK Mopudunkaums octatka 78G->R nipuBomur
78-84 neiikemMun-10 K ycrpaHeHmio aktvBaimy NF-kB
763.4 | FALPLGDF FALLGDF CAMP AHTUMUKPOOHBII AHTHnOakTepuanbHblii ierntun FALL-39,
132-138 MEeNTUI KaTeTULUINH ¢dparMeHT KaTeIuIIuaAnHa
Ilpumeuanue: MM, MosieKyJIsipHasl Macca renrtuaa (r/Moib).
Note: MW, peptide molecular weight (g/mol).
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kuHa3b! IKK- m3ygatoTcs Kak moTeHIaabHbIe CPeICTBa
UTSI JIEYCHUST BOCITATTUTEIBHBIX 3a00JIeBaHMH (HAIIpUMeED,
OCTE0apTPUT) 1 OITyXOJIEBBIX 3a001eBaHmii [15].
Ilentun LFSPLAL, HaiineHHBIN B cOcTaBe Mpemna-
pata JlaeHHEK, COOTBETCTBYeT aMUHOKHUCIOTHOM MO~
cienoBarenbHOCTH LSSPLAL 375-381 6enmka IKBKG, B
kortopoit kuHaza IKK-f ¢pochopunmpyer ocraTok ser-376
(LSSPLAL) [16]. OnHako B Ioc/Ie10BaTeIbHOCTH MENTHAA
JlacHHEKa B COOTBETCTBYIOIIEH ITO3UITNN CEPUH 3aMEHEH
Ha ¢perunananuH (LFSPLAL), moatoMy qaHHBIIA TIEITHI
C BBICOKOI BEPOSITHOCTBIO SIBIISIETCS CTICITM(PUUSCKIM
nHTHOMTOpOoM KiHa3el IKK-f (puc. 1). UHTnOupoBaHme

Puc. 1. [IpocTpancTBeHHas cTpykTypa KuHa3bsl IKK-f
(PDB 4KIK)
Fig. 1. Spatial structure of IKK-f3 kinase (PDB 4KIK)

Tpumeuanus: TlokazaHa MOBEPXHOCTh AKTUBHOIO caiita (BbIIEIeHA CH-
HUM), yyacTBYollast B cBsA3bIBaHUM Tentuaa JlJaenHeka « LFSPLAL», un-
rubupyromiero IKK-f.

Notes: Shown is the active site surface (in blue) involved in the binding of
Laennec's peptide “LFSPLAL’, which inhibits IKK-f.

aktTuBHOCTH IKK-B mentumom LFSPLAL 6ynmet mpuBo-
IATH K MHAKTUBAIIYM MTPOBOCTIAJIUTEILHOTO (haKTopa
NF-kB u, ciemoBaTtebHO, K CHIKEHUIO YPOBHS XpOHU-
YeCKOTO BOCTIAJICHHS 1 TIOBBIIICHUIO COXPAHHOCTH KIIETOK
Pa3TMYHBIX TKAHEH.

AHTVMUKPOGHDbIN NenTug KateneuuauH (LL-37) /
Antimicrobial peptide catelecidin (LL-37)

Tlentunel JlaeHHeKa, MTHTUOUPYS TTPOBOCTIATUTEIbHBIN
dakTop NF-kB, crmocoOGCTBYIOT yCUJIEHUIO aHTUOAKTE -
puanbHbIX 3PdekToB nentuaa FALPLGDE, kotopsrit
COOTBETCTBYET (DparMeHTy aHMUMUKPOOHO20 nenmuoa
LL-37 (kameauyuodun, puc. 2). AHTUMUKDPOOHBIE TIETITUIBI
(AMITI) BcTpanBaroTCs B IMTOILIa3MaTUYECKYI0 MEMOpPaHyY
OaxkTepuii ¥, MPUBOIS K 00pa30BaHUIO MOP, HAPYIIAIOT
LIEJIOCTHOCTD OaKTepuaabHBIX KJIeTOK. Kpome Toro, AMII
ABISIOTCS 3¢ OEKTOPHBIMU MOJIEKYJIaMU BPOXIEHHOMN
MMMYHHOM CUCTEMBbI KOXXU. PaHbI U CyKpOBHLIa CofepKaT
3HAYUTEJbHOE KOJIMYECTBO AaHTUMUKPOOHBIX JAeheHCH -
HoBbix nentuaoB HNP-1, HNP-2 u HNP-3, nu3zounma
U TIeNTUIHBIX aHTUOMoTuKOB LL-37/FALL-39, obecne-
YUBAIOIIMX aHTUOAKTEPUANIBHYIO 3aILUTY, BAXKHYIO IS
3axKuBIeHUs paH [17].
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Puc. 2. Crpykrypa nentuga JlaenHeka FALPLGDF (cge-
pudecKasi MOZIEJIb), BXOSIIETO B COCTaB aHTUMUKPOOHOTO
nentuaa karegeuuauHa (LL-37)

Fig. 2. Structure of the Laennec peptide FALPLGDF
(spherical model), which is part of the antimicrobial peptide
cathelecidin (LL-37)

IIpumeuanue: Mogaenb Ha ocHoBe PDB ¢aitna 2FBU.
Note: Model based on PDB file 2FBU.

AMII npeacTaBisioT co00ii aKTUBHOCTD IIPOTUB ILIH-
POKOTO CTIEKTpa TPAMITOJIOKUTETEHBIX M TPAMOTPUTIATEb-
HBIX OaKTepuii, a TaKXKe HEKOTOPBIX TPMOOB, TTapa3uTOB
1 3apak€HHBIX BUPYCOB. HecKobKO BOCTIaTUTETLHBIX
KOXXHBIX 3a00JIeBaHII, BKITIOYasT TICOPHA3, AaTOTTMIECKUIA
NIEPMAaTHUT, BYJIbrapHBIE YTPU M po3allea, XapaKTePU3yIOT-
¢ HapyleHHoM akcnpeccueit AMII (mmoBbiieHa mpu
TIcoprase Win po3arier 1 IIOHMXKEeHBI TIPU aTOITMIeCKOM
nepmarute) [18].

buonornueckue appexter AMII kateanuuanHa
mocTtaTouHO cloxkHBbI. ITpu 3ampoce «cathelicidin OR
LL-37» B 0a3e maHHBIX OMOMEIUIIMHCKIX ITyOJIMKALIi1
PUBMED 65110 Haiimeno 2711 ccouiok. IToaTtomy, B
paMKax MPOBeIeHMST HACTOSIIETO MCCICTOBAHNS MBI
OCYIIECTBUIN KOMITBIOTEPU30BAaHHBIN aHAIN3 TaHHOTO
MaccHBa ITyOJIMKAIINI ¢ MCTIOJIb30BAaHNEM COBPEMEHHBIX
METOIIOB KOMITBIOTEPHOTO OOyUeHMUSI, pa3BUBACMBIX B
paMKax anrebpandecKoro Imoaxoaa K paciio3HaBaHUIO
[19—22]. B KauecTBe KOHTPOJIbHOI BEIOOPKY MyOaMKALIUiT
ncnojb3oBaauch 2700 ciaydaiiHO BEIOpaHHBIX ITyOJIMKALIMI
M3 HaliIeHHEBIX 110 3arpocy «antibacterial NOT cathelicidin
NOT LL-37» B 6a3ze panusix PUBMED. B pesynsrate
MIPOBEAEHHOTO aHaaM3a TeKCToB 2711 mybnukanuii Oblia
TToJTyJeHa KapTa TepPMUHOB 1 0TOOpaHbI Hanboee MHHOp-
MaTHUBHEIC TEPMUHBI, OITMCHIBAIONTIE (hapMaKOJOTHIECKIEe
3 deKkTh KaTenuuanHa (Tadir. 2).

HMHATepecHOlT 0COOEHHOCTHIO TTOJIYIEHHOTO CIIH -
cka Hambojee MHPOPMATUBHBIX KIIOUYEBBIX CIIOB
(Tabi. 2) aBisercs npeobiagaHue KIIYEeBBIX CJIOB,
onuchBapIMX (apmMakogornueckue 3¢pPeKThl Ka-
tenenuarHa (1) oTHOCSIIMECs, MPeXIe BCEro, K dep-
mamoanoeuu («<DERMATOLOGY», «DERMATITIS»,
«SKIN», «<KKERATINOCYTES»), (2) kak MonyJsi-
IO NpPouecco8 80CNAAeHUs NPU YHACMUU YUMOKUHO8
(«INFLAMMATION», <sMACROPHAGES», «<TOLL-
LIKE», «IL-8», «IL-1BETA», <TUMOR NECROSIS
FACTOR», «IL-10», «NF-KAPPAB»). danpHeimmii
aHaJIN3 KITIOYEBBIX CJIOB C ITOCIICIYIONINM aHATN30M PYy-
Opukanum uccienoBaHuii mo auarnodam MKBb-10 mo-
3BOJIWJT BBIICTTUTH OCOOEHHOCTH CTPYKTYPBI KOMOPOUI-
HBIX MATOJIOTUI, pacCMaTPUBAEMBIX B ITyOIUKAIIASIX IO
KareleuunuHy (tadi. 3).
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Tabauya 2

KioueBbie cjioBa, 10CTOBEPHO ACCOUMMPOBAHHbIE €
tapmaxosnornyeckumu 3¢ dexramMmu KareaenuaIuHa

Tabauya 3

KomopOuanbie naToJiorud, J0CTOBEPHO ACCOLMUUPOBAHHBIE C
MyOIMKAMAMH [0 KaTeJlemuInHy (M0 pe3yJibTaTaM aHAIu3a

Tuble 2 BbIOOpPKH 2711 myGamKammii)
Keywords significantly associated with the pharmacological effects Table 3
of catelecidin Comorbid pathologies significantly associated with publications on
catelecidin (based on the results of analysis of a sample of 2711
KioueBoe c10B0 (aHr.) vl v2 Dy o publications)
ANTIMICROBIAL
PEPTIDES 0,582 10,003 | 1574,5 | 3 N1 | N2 | Kon MKB-10 0.0
CATHELICIDIN 0,543 | 0,000 | 1471 6 73 0 L71 Po3aiiea 1217,02
LL-37 0,492 | 0,000 | 1335 9 1331 0 ESS Henocrarounocts ButamuHa D 893,72
PHARMACOLOGY 0,402 | 0,160 | 591,39 | 30 110 | 1 L40 Ilcopuas 283,89
INNATE IMMUNE 0,176 | 0,011 | 459,76 | 43 204 | 8 120 ATONMYECKUIN JEPMATUT 30,36
GENE EXPRESSION 0,158 | 0,011 | 411,51 | 49 107 | 5 | L2l CeGopeiiHblii iepMaTut 25,43
INFLAMMATION 0,142 | 0,028 | 327,98 | 77 37 | 5 | )45 S Actva 24,67
VITAMIN D 0,110 | 0,002 | 294,94 | 94 | | 366 23 | D71 | o oo neimpomon | 1540
DERMATOLOGY 0,108 | 0,008 | 281,17 | 102 139 | 15 | 123 AJutepruyecKuii KOHTaKTHBIN 13.54
EPITHELIAL CELLS 0,102 | 0,006 | 266,99 | 107 5 ACPMATIL .
48 | 12 | 130 a30MOTOPHBIN U aJUIepruYecKuii 6.20
NEUTROPHILS 0,098 | 0,008 | 252,32 | 118 PUHUT >
BETA-DEFENSINS 0,089 | 0,000 | 241 |127| | 481 88 | N73 ﬂpy;gifﬁ;;ﬂg‘gzﬁffg‘;rggg?"“ 5,76
CYTOKINES 0,094 | 0,014 | 230,05 | 137 467 | 138 | 190 | Arpoduueckue NopakeHUs: KOXHU 5,23
ANTI-INFECTIVE AGENTS | 0,088 | 0,015 | 209,92 | 153 482 | 145 | R | CPIMb M Apyrue HecmeLMuyeckue | 5 |5
LPS 0,076 | 0,009 | 192,24 | 176 ConbE BACHTEAE
> > > Jlpyrue 601e3HU KOXU U MOAKOKHON
MACROPHAGES 0,069 | 0,002 | 184,87 | 185 483 | 150 | L98 | kieryatku, He KiaccupuIMpoBaHHbie | 5,02
INFLAMMATION 0,064 | 0,004 | 167,52 | 203 i B IPyrux pyopuKax
pyrue mopaxkeHust KOXu 1 MOAKOX-
IMMUNOMODULATORY 0,063 | 0,007 | 159,43 | 218 483 | 150 | L99 |Hoit kieTyaTKu Tipy OONe3HsIX, Kiaccu- | 5,02
KERATINOCYTES 0,060 | 0,003 | 159,09 | 219 (uLIMPOBaHHBIX B APYTUX PyOpUKaX
TOLL-LIKE 0,056 | 0,000 | 152,5 |229 511 1110 | Ne1 BocnanurenbHble 001€3HU MOJIOYHOM 5.00
XKee3bl ’
IL-8 0,053 | 0,005 | 135,39 | 267 490 | 99 | N4l BocnanurenbHble 001€3HU MpeacTa- 4.90
THE SKIN 0,052 | 0,011 | 117,53 | 318 TEJIbHOM XKeJie3bl ’
PEPTIDES BIOSYNTHESIS 0,041 | 0,000 | 111,5 | 340 484 1153 | L76 HocieonepalnoHHbIe OCTOXHEHUs! 4.88
CO CTOPOHBI KOXHU U I€PMbI >
IL-1BETA 0,038 | 0,006 | 92,51 | 415 115 ] 40 | BI8 XpOHUYECKUIT BUPYCHBI renaTur 4,13
AIRWAY 0,036 | 0,004 | 91,01 | 423 115 | 40 | BI9 BupycHblit renaTuT HEYyTOUHEHHbII 4,13
PSEUDOMONAS 106 | 31 | B07 BupycHble 60poaaBKu 4,06
AERUGINOSA 0,035 | 0,011 | 67,27 | 642 o1l 47 | 110 U, BbI3BAHHbI UAEHTU(DULIUPO- 3.80
DERMATITIS 0,024 | 0,000 66 656 BaHHbBIM BUPYCOM I'pUIINa ’
125 | 53 | J11 Tpurm, BUpyc He MAEHTU(PULIMPOBAH 3,61
TUMOR NECROSIS FACTOR | 0,029 | 0,006 | 65,18 | 664 533 | 147 | K75 | Jdpyrue BocrianurenbHble Gose3Hu miedeHu | 3,25
IL-10 0,025 | 0,003 | 63,8 | 682 2389|858 | Z16 Pe3UCTeHTHOCTb K AHTMOUOTUKAM 3,24
NF-KAPPAB 0,025 | 0,006 = 5431 | 838 125 | 46 | A40 CTpenTOKOKKOBAsI CENTUIIEMMST 2,75
BupycHast uHdexuus, xapakrepu-
Ipumenanus: v1, v2 — 4acTOThl BCTPEYaEMOCTH KIJIIOYEBOTO CJIOBA B 1360 688 | B09 3yrolasics MOpaXXCHNEM KOXU 1 2,15
BbIOOpKe abcTpakToB K1 (abcTpakThl 110 UCCIEAyeMOlt TeMe, T. €. KaTe- CIM3UCTBIX 0DOJIOYEK, HEYTOUHEHHAs
JIeUManH) 1 B BblOOpKe abctpakToB K2 (KoHTposibHas BbIOOpKa ab- 12881 605 | R65 Cunzpom cucremHoro 1,84
cTpakToB); D, — OLEHKA 3HAaYeHUs] MH(DOPMATHBHOCTH KIIOUEBOTO BOCHAINTE/ILHOIO OTBETA
cioBa 15l paziauuenust Bbioopok K1 u K2; oo — paHr uHdopmaTusHO- 1202 771 | LO8 Hpyrue MecTHble IU/IH(l)eKHI/H/I KOXH M | ¢
cti (MOPSIAKOBBIA HOMEP KJIKOYEBOIO CJIOBA NP yIOPSAAOYEHUH BCEX [OIKOXXKHOU KJIETYATKU ’
KJIIOYEBbIX CJIOB M0 3HaYeHUsIM D,,,). TIOPSNOK KITIOYEBBIX CJIOB — T10 1lpumenanus: le, YUCJIO UCCIENOBAHUI MO KaTteneuuanHy; N2, yucio
YOBIBAHMIO 3HAYCHMI OLEHKM HHBOPMATHBHOCTH D, . uccrenosanuii B kourtpose; O.101., oTHOLIEHHE IAHCOB (KaTeleLUINH
Notes: v1, v2 — frequency of occurrence of the keyword in the sample of 10 CPABHCHMIO C KOHTPONEeM). [Iartospl yrnopsaoueHst 1o YObIBAHMIO
abstracts K1 (abstracts on the topic under study, i. e. cathelecidin) and in Séijﬁé;ﬁ;dﬁz iﬁg:gg(;z’négf;;"E/g;:g‘;;ﬁ”;zjgiﬁ::::bieggﬁig
the sample of abstracts K2 (control sample of abstracts), Dinf — GbUTI CTATHCTHYECKH 10CTOBEpHbIMHI (P < | 0_'1 5 110 KpHTEPHIO X2)
assessment of the information content of the keyword for distinguishing Notes: N1 b £ studi p telecidin: N2 P b p ¢ 7% d.' .
les K1 and K2; oo — rank of information content (ordinal number ofes: N 1, UMBET O SUCALES Of cateiecidin, 2, nummber of SHCes
samp > X X control; OR, odds ratio (cathelicidin compared with control). Diagnoses
of the keyword \fvhe'n ordering 2'111 keywords by Dmf'values)- The order of are ordered in descending order of O.Sh., i. e. from diagnoses more typical
the keywords is n descending order of the information content of cathelecidin dysregulation to less typical diagnoses. All described
assessment values Dinf. differences were statistically significant (P < 10-15 by 2 criterion).
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3aboseBaHusl, aCCOLIMUPOBAHHbIE C HAPYLIEHUSIMU
oOMeHa KaTeJielIMIHa, BKJIIOYAIOT pa3inyHbIe MaToJ0Tun
koxu (LO8 dpyrue MecTHbIe MH(MEKLIMN KOXU 1 TTOIKOX-
Hoii kietyaTku, .76 [1ocneornepalliOHHBIE OCIOKHEHUS
CO CTOPOHBI KOXM U AepMbl, LIS JIpyrue 60j1e3HU KOXHU
U TIOJKOXHOW KJIeTYaTKU, He KiacCU(ULMPOBAHHbIE B
IpyTux pyopHMKax 1 1p., puc. 3A), a TaKKe BHEKOXHBIE
TTaTOJIOTHH, aCCOLIMMPOBaHHBIE ¢ BocmasieHreM (Z16 Pe3n-
CTEHTHOCTb K aHTHOMOTHKaM, R65 CMHIPOM CHCTEMHOTO
BocnayiuTesibHOTo 0TBeTa, K75 JIpyrue BocnajiuTe/bHbIe
0o0Jie3HU TIeYeHU U Ap., puc. 3b).

B nenom, AMII katemnimanH sIBIsIETCI HEOTheMIIe-
MBIM KOMITOHEHTOM BUTAMHWH-D-3aBUCUMOT0 BPOXKIEHHO-
o aHTUMUKPOOHOTO UMMYHHUTeTa. KaTeaniuanHbl npo-
JQYUMPYIOTCS MHOTUMU Pa3IMYHbIMU KJIeTKaMU, BKJIIOUast
Makpodaru, HeHTpodUIbl, MOHOLIUTI, ¥ SMUTETUATbHbBIE
KJeTku. O6paboTKa MOHOLIMTOB B KYJbType MOCpe/-
CTBOM OMOJIOTUYECKU aKTUBHOU (hopMbl BUTaMuHa D

1400

(1,25-murunpoxcuButaMuH-D3) 10303aBUCUMO MTOBHIIIAET
akcnpeccuio MPHK u Oenka karenunnnuHa B 48...140
pa3 [23]. B kIMHHWYECKOM HCClieIOBAaHUM TIallMeHTOB B
OT/eJIeHUSIX UHTEHCUBHOM Tepanuu Obljla yCTaHOBJIEHA
KOppeJsums MeX1y KOHIEeHTpalue 25-ruipoKCUBU-
TamuHa D B m1a3Me KpoBU C YPOBHSIMU KaTeIWIIMAMHA
[24]. ITpuHUMas BbICOKYIO PacrpOCTPaHHEHOCTD Jie-
¢unmra BuramuHa D y poccusn [25, 26], sButamun D
MOXET SIBJISITbCS BecbMa 3(P(PEKTUBHBIM CUHEPTUCTOM,
YCUJIMBAIOILIMM aHTHOaKTepuaibHoe neiictBre JlaeHHeka.

Bax#o nmomuepkHyTh, 4YTO aHTUOAKTEpHUAIbHbBIE (-
(eKThbl KaTeIUILIUAMHA OTHIONb HE OTPAaHUYEHBI TOJIHKO
paspyliieHueM OakTepualbHbIX CTeHOK. Kartenuuuaua
MPOSIBJISIET CJIOXKHbIE UMMYHOMOIYJIUpYIole (hyHKIIUH,
BaXKHbIE JIJIs1 3a>KUBJICHUSI paH: COOCTBEHHO aHTHUOAKTe-
pUaIbHBIN 2 hEKT, MOLYISALIMS KCIPECCUUN PAa3IMUYHBIX
ouToKuHOB 1 Ap. Ilentun LL-37 ycuauBaeT mpom-
depanuio HecreunpruiecKn akKTUBUpoBaHHBIX CD4+
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Puc. 3. [TaTomornu, 10CTOBEpHO acCOLIMUPOBAaHHBIE ¢ 3 deKTaMu KaTeaeuanHa. A) I1aTonorun KoXHBIX TOKPOBOB. b)

[Maronoruum npyrux cucteM opraHoB

Fig. 3. Pathologies significantly associated with the effects of catelecidin. A) Pathologies of the skin. B) Pathologies of other

organ systems
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A H. pylori 108 CFU
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Puc. 4. Bmusinue LL-37 na 6uoriénky H. pylori SS1 B kynsrype
Fig. 4. Effect of LL-37 on H. pylori SS1 biofilm in culture

[Ipumeuanus: (4A) Penpe3eHTaTUBHbIE U300paXkeHUsI IEMOHCTPUPYIOT 0Opa3oBaHKe OMOTUIEHKM, MPOKPAIIEHHOM Mmocpe-
cTBOM 3es1€HoTr0 (hiryopeciieHTHOro Kpacutens. H.pylori (108 KOE) nHKyOupoBanu B TeueHNe B TeueHue 72 4, 3aTeM Oho-
MIEHKM MOJIBEPTaIMCh pa3inuHbIM 103aM LL-37 B reueHue 48 yacos. YeenuueHue x340; (4B) KonuuecTBeHHast olieHKa pa3-
Mepa KosoHuit. KonmnuecTBo OMOIICHOK OlLIeHMBAIOCh 1o cBeTonomtonieHuto (0D590). Jo6asneHue LL-37 no3o3aBucumo
yMeHbllIan10 oopazoBaHue ouoruieHku H.pylori. ** p = 0,01; *** p = 0,001 o cpaBHEHUIO C KOHTPOJIEM.

Notes: (4A) Representative images show biofilm formation stained with green fluorescent dye. H. pylori (108 CFU) was incubated
for 72 hours, then the biofilms were exposed to various doses of LL-37 for 48 hours. Magnification x340. (4B) Quantification of
colony size. The amount of biofilms was assessed by light absorption (OD590). The addition of LL-37 dose-dependently reduced
H. pylori biofilm formation. ** p = 0.01; *** p = 0.001 compared to control.

T-mumdpouutoB [27], pe3ko cHmkaeT ypoBHU MPHK u
MpoBoOCHAIUTeIbHBIX IuTOKMHOB UJI-6, NJI-8, UJI-10,
(bakTop Hekposa onyxodeit-o. (PHO-a) [28], yBenmmuuBaet
aKcIpeccuio B-uHTepdepoHa B KepatuHouuTax [29]. [Nemn-
tua LL-37 pacrno3HaéTcsl HECKOJIbKMMM peLienTopaMmu 1
MOXET CTaOMIM3MPOBATh I MOIYJIMPOBATH CUTHAIBHYIO
CUTHAJIM3alMIO TOJUI-MOAOOHBIX PEeLIENTOPOB, 3alllUIIATh
OT CTPENTOKOKKOBOW MH(MEKLNN, BO3OYAUTENEH THEBMO-
Humn 1 MmeHuHruTa [30]. KatenuuuanH Takke y4acTBYeT
B ycwieHun VDR-3aBHCMMOTO MMMYHHBIN OTBET TTPO-
TUB JIEUIIIMaHUATBLHOTO TTapa3uTa IMTOCPEACTBOM TOJII-
nomo0HbIx peuentopoB TLR2 [31].

VYpoBHU KatenenuarHa B Buae nentuga LL37 3Haun-
TEJIBHO TOBBIIIIEHBI TIPH TICOPHUA3e, po3aliey 1 JTJOKAIN3Y-
€TCSI B KepaTUHOIIMTAX, ICHAPUTHBIX KIETKAX U APYTUX
neiikounTax [32]. [ToBbllIeHHASI 9KCIIPECCUsI KAaTeINLIM-
IWHOB B OYarax BOCITAJICHUSI MOXKET OBITH Pe3yJIETaTOM
aKTUBALIMU BPOXKIEHHON aHTMOAKTE PUATBHOIN CUCTEMBI

No 4. 2023

3alIUTHI, T. K. 0aKTepUaIbHBIM KOMITOHEHT UTPAeT BaXKHYIO
pPOJIb B TTATOTEHE3¢ U TTPOTPECCUN STUX 3a00JIEBaHMUIA.

Poszayea — XpoHUYECKOE BOCITATTUTETHHOE COCTOSTHHE
KOXM, Jallle BCEro mopaxkaroliee KOXy JuIla, 1 4acTo
TIpUHUMAOIIIeecsd 3a akKHe, 9K3eMy WK ajuiepruio. [1a-
TOMDU3NOJIOTHS po3alien He BITOJTHE SICHA; BOBMOXKHBIMU
(bakTOpamMu SBJITIOTCS aHOMAJTUH B JINILIEBBIX KPOBEHOCHBIX
cocynax, CBETIIBIH LIBET KOXU, NEHCTBIE MUKPOCKOITHYE-
CKUX KJIEIIel 1 00CeMeHEeHE KOXM OaKTepusiMU (IIpexae
Bcero, Helicobacter pylori) [33]. IloBblllIeHHE YPOBHEH
KaTeJIeuaHa OyIeT CIrocoOCTBOBATh SIMMUHAIINN OaK-
TepUaTbHON MHQPEKIIUH.

Ilcopuas — XpoHNYIECKOE BOCTIAIUTEIbHOE 3a00JIeBa-
HHE KOXH, KOTOPOE MOXKET ITPOBOIIUPYETCS U YCYTYOIIsI-
eTcs criennpuIecKUMH TTaTOTeHaMM, BKJTIoYast 0aKTepuu
(Corynebacterium, Propionibacterium, Staphylococcus,
Streptococcus pyogenes, S. aureus), BUPYCHI (4eaoBede-
CKMi TaMMJIOMaBUPYC M DHIOTEHHBIE PETPOBUPYCHI)
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u rpubKoBbie nHbekunn (Malassezia and Candida albicans)
[34]. OuyeBugHO, 4YTO aHTMOAKTEpHUAIbHASI AKTUBHOCTD
KaTenenuarHa OyIeT BaskHa 1 IS Tepalliy TIcCoprasa.
Karenenmmanna nMeeT pernaioiiee 3HaAYCHUE IS 3a-
IIUTH OT Pa3TMYHBIX BUIOB MUKPOOHON MHMEKIINN U,
B 9aCTHOCTH, OT MHGeKun H. pylori, KoTopast IBISeTCS
MIPUYMHOM He TOJTBKO TaCTPHUTA, HO M po3allet, U IPYTUX
TaTOJIOTH, CBSI3aHHBIX C M30BITOYHBIM BOCITAJICHUEM.
B akcniepuMeHTe, Aeey reHa KaTeTUITUANHA Y MBI
MPUBOAMIN K O0JIee CMIIbHOM KoJloHu3auuu H. pylori, mo-
BBITIIEHUIO SKCITPECCUN TTPOBOCTIATATEILHBIX IIMTOKMHOB
WJI-6, NJI-1P 1 x 601ee HU3KOM SKCITPECCUH TTPOTUBOBOC-
nanuteabHoro uutokuHa MJI-10 B cnusucToit o6osiouke
XKenynka nipy uHekauu H. pylori. O6paboTKa KIeTOK
KaTeJULUINHOM 3HAYUTEJIbHO yMeHbIIaaa UHGEKIINIo
H. pylori u cBs13aHHOE ¢ 9TUM BocnaneHue (puc. 4) [35].
ITpucyrcTBue B cocTaBe JlacHHeKa KaTeIUIIMINHA 1
nenTtuaoB, nHrnoupylomux ¢pakrop NF-kB nmo3Boser
MpOoGMIAKTUPOBATH BO3MOXHEBIE ITPOBOCTIATUTETLHEBIC
a¢hdeKTh KaTenuuuanHa [36]. B 3aBUcuMMOCTH OT KOH-
LIEHTPAINH TTETITUIA ¥ OT HAJTMIMS IPYTUX JINTAHIOB, Ka-
TETUIUAMHBI MOTYT TTPOSIBIISITH TPOTUBOBOCTIAIUTETLHBIC
¥ MOTEeHLIMAIBLHO MPOBOCHaIUTeaAbHbBIEe 3¢ deKTH [37].
Hampumep, akTUBaImsT TYIHBIX KJIETOK MO TEHCTBUEM
LL-37 MmognduumpyeTcs TurangaMu TOJUI-TTIOO00HOTO
peuentopa TLR2, koTophie mepekaovyaoT QyHKINN
TYYHBIX KJIETOK YeJIoBeKa C aJlIepTUUeCKIX PeakInii Ha

BPOXIEHHBI UMMYHHBIN oTBeT [38]. IloaToMmy, Tpu Ha-
JIMYUUY TeX WY UHBIX JIMTAaHAOB, TTPOBOLIMPYIOLINX BOCTIA-
JIEHME C yJacTheM KarejenuanHa, nHruoupoBanre NF-kB
nentumamu JlaecaHeka AYLSSPL, SNPLAL, GLATLVE
OyZIeT MPOSIBISITh ITPOTUBOBOCITAJIUTEIbHBIN CUHEPTU3M
¢ adppekTaMy eNTUIHOTO (hparMeHTa KaTeIeIUINHA.

3aknioyeHue / Conclusion

st moBbIIeHUST 3POEKTUBHOCTU U 6€30MaCHOCTU
aHTUOAKTEPUAIbHOM TEPaIy BasKHO HE TOJBKO IIUTOTOK-
CHUYECKOE JCHCTBYE TOTO UM MHOTO TIpernapara Ha 6akTe-
pUU, HO U YCUJIEHHE UMMYHHBIX MEXaHU3MOB aHTUOAKTE -
pUanbHOM 3alIUTHl opraHn3Ma. KateneuunauH, parMeHT
KOTOpOro ObLT HaliaeH B cocTaBe JlaeHHeKa, SIBISIETCS
OIHUM U3 (PAKTOPOB BPOKAEHHOIO aHTUOAKTEPHUATIHLHOTO
MMMYHHTETa. Macc-CreKTpoOMEeTpUUECKOe CEKBEHUPOBa-
HUe MEeNTUI0B B cocTaBe JlacHHeKa yKa3aja0 Ha HaJlnuue
B COCTaBe Ipernapara ¢pparmMeHTa aHTUOAKTepUaJIbHOIO
nentuaa KareaununuHa (LL-37), BaXXHOTO BUTAMUH-
D-3aBucumoro ¢akropa BpoxXIEHHOIO MMMYHHUTETA U
MENTHUI0B, CIIOCOOCTBYIOIINX CHMXKEHUIO U30BITOYHOI'O
BOCHAJIEHUS TOCPEACTBOM MHTMOUPOBAaHUSI aKTUBHOCTHU
oenxka NF-kB. HalineHHble 0COO€HHOCTU HNENTUIHOIO
cocTtaBa mnpernapara JlJaeHHeKa T03BOJISIIOT 000CHOBATh
MOJIEKYJISIPHBIE MEXaHU3MbI BO3/IICTBUSI TIperapara Ha
OakTepuaabHbIe KOJOHUM KOXHBIX ITIOKPOBOB.
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