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HEOOCTATOYHOCTb BUTAMUHA D Y AETEA PAHHEIO BO3PACTA.
PEANIUU CETOOHALWIHEIO AHA
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B ctaTbe npepncTtaBneH 0630p nuTepaTypbl, NOCBAWEHHbIA KAMHUMYECKUM acnekTaM OLEeHKM HeAOoCTaTOYHOCTM BUTaMUHa D
y [eTeil paHHero Bo3pacta no KoHueHTpauum 25(0H)D (ruppokcukanbumdepona) B cbiBopoTke KpoBu. 0630p 3HAKOMUT
CneunanucToB negmMaTpuyeckoro npoduns C peanbHbiM MONOXEHWEM BELLei B OLEHKE KJMHMYECKOW 3HAYMMOCTM AMarHo-
CTUKM cTaTyca BMTamuHa D, ee cBA3M C npoBeaeHUEM MPODUNAKTUKU AePULMUTHOrO paxuTta, NyTen KOppekuuu u Bbibopa
[03bl Kanbumdepona. Ong npodunakTukm LedUUUTHOro paxuta exenHeBHas nosa 400 ME sutamuua D ans geteit paHHero
BO3pacTa 3d@dekTMBHa M He3onacHa. bonee BbiCOKME [OTALMOHHbIE [03bl KasbUuMdepona He Nokasanu CBOK BbICOKYH 3¢-
deKTUBHOCTb. Kpome TOro, OHu MOTeHUManbHO MOTYT NPUBECTM K TOKCUYECKOMY YPOBHIO MeTabonnToB BUTaMuMHa D B kpoBwu.
Mpn ncnonb3oBaHuMu H6onee HU3KMX CYTOYHbIX 003 (MeHee 400 ME) apekBaTHbIM npodunakTuyecknini sdbdekT MoxeT 6bITb
He OOCTUrHYT. YPOBEHb LMPKYIMPYIOLEro B CbiIBOPOTKE TMAPOKCMKanbUMdepona, XxapakTepusylowero cTaTtyc ButamMmuHa D
B OpraHu3Me, He peKOMeHAyeTcs onpenensaTb npu pyTMHHOM ob6cnefoBaHWMM M B KayecTBe CTaHAApTa NpW AMArHoCTUKe
AepUUMTHOro paxuTa y AeTeit paHHero BospacTa. Kanbumdepon obnafaet MHOrOCTOPOHHWMU 3ddekTamMmu, MOAYAUPYET He
TONbKO (HOCHOPHO-KaNbLMEBDIMN OOMEH, HO BAMSIET U HA ApPYyrne CUCTeMbl U (PYHKLMM OpPraHu3Ma, B YACTHOCTU OHTOreHes
M UMMYHHYIO cucTeMmy. o faHHbIM 3apybexxHoi nuTepaTypbl, BCe AeTU FPyAHOro BO3pacTa LO/KHbI MOAy4vaTb BUTaMMH D
ANS NpodUNAKTUKM paxuTa HauMHas C MecsiYHoro Bo3pacTta. Haubonee HageXHO 3TO AOKa3aHO ANg AeTel, OTHOCAWMXCS
K rpynnam pucka. HactostenbHO pekoMeHAyeTcs yHuBepcanbHas nobaska BuTamMuHa D po 12-mecsyHoro Bo3pacTa LeTsM,
HaXOASLMMCSA Ha TPYSHOM MM CMELLAHHOM BCKapMAuBaHuW. B Bo3pacTe cTapwe 12 Mec. pekOMeHA0BaHO AOMNOMHUTENbHOE
HasHayeHue BuMTamMuHa D peTam u3 rpynn pucka.

Kniouesble cnoBa: paHHuit Bo3pacT; ButamuH D; 25(0H)D (rnopokcukanbundepon); 4edUUUTHBIA paxuT; npodunakTmKa.

VITAMIN D DEFICIENCY IN YOUNG CHILDREN. THE REALITIES OF TODAY
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The article presents a review of the literature on the clinical aspects of assessing vitamin D deficiency in young chil-
dren by the concentration of 25(0OH)D (hydroxycalciferol) in blood serum. The purpose of the review was to familiarize
pediatric specialists with the real state of affairs in assessing the clinical significance of diagnosing vitamin D status,
its relationship with the prevention of deficient rickets, ways of correcting and choosing the dose of calciferol. A daily
dose of 400 IU of vitamin D for young children is effective and safe in preventing deficient rickets. Higher subsidized
doses of calciferol have not been shown to be more effective. In addition, they can potentially lead to toxic levels of
vitamin D metabolites in the blood. When using lower daily doses (less than 400 IU), an adequate prophylactic effect
may not be achieved. Determination of the level of circulating serum hydroxycalciferol, which characterizes the status
of vitamin D in the body, is not recommended for routine examination and as a standard for diagnosing deficient
rickets in young children. Calciferol has multilateral effects, modulates not only phosphorus-calcium metabolism, but
also affects other systems and functions of the body, in particular, ontogenesis and the immune system. According
to foreign literature, all infants should receive vitamin D for the prevention of rickets, treatment from the age of one
month. This is most reliably identified for children, probably at risk. Convincing data indicating a positive protective
effect on diabetes mellitus D on unforeseen pathology, for example, the frequency of exclusion of pneumonia, infec-
tious diarrhea, atopic dermatitis in infancy, has not yet been obtained.

Keywords: early age; vitamin D; 25(0H)D (hydroxycalciferol); deficiency rickets; prevention.
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B mocnenHue rompl B MHpE 3HAUUTEIBHO IIOBBI-
CHJICSI MHTEpEeC K M3yueHHto BuTamuHa D (kambimde-
podia), ero MHOTOIPaHHOH PO B OOECIICUCHUHN KH3-
HeJesITeNbHOCTH oprann3Ma. OCoOEHHO 3TO KOCHYIOCH
U3y4eHUs1 00ECIICUCHHOCTH JAETCKOTO OPraHU3Ma 3TUM
BUTAMHHOM M HEOOXOJMMOCTH KOPPEKIUH CTaryca
Kanpludeposa MpH ero HeA0CTaTouHoCTH. EcTecTBeH-
HO, YTO TaKO€ TMOBBIIIEHHOE BHUMAaHHUE 3aTPOHYIIO
W paHHUI JETCKUH BO3pacT. JTO CBS3aHO C IPOBO-
JUMbIMM BO MHOTHMX CTPaHaX AaKTUBHBIMH MEPOIPH-
ATUSIMH, HANPaBICHHBIMA Ha NPOQHIAKTHKY, Ipe-
K€ BCEro, Je(PUIMTHOTO paxuTa B STOW BO3PACTHOMN
rpymnmne. Takasi 3auHTEPECOBAHHOCTb B CYIICCTBEH-
HOW CTENEHM CBs3aHa C TOSBHUBILICHCA HE TaKk JaBHO
HPAaKTHYECKOH BO3MOXHOCTbIO OOBEKTHBHO OLICHU-
Barb O00ECIICUEHHOCTh OpTaHM3Ma KalbIH(eporaMu
MyTEeM OIpeeNieHNs] KOHLEHTPAIlUd €ro MeTa0oinuTa
25(OH)D (ruapoxcukanbuudepona D, u D), mupky-
JMPYIOLIETO B CHIBOPOTKE KpoBU. He HMcKItoueHo, uTo
WHTEpeC K MaHHOW TpoOiieMe B OINpeaelieHHOW Mepe
MOIOTPEBACTCSI KOPIIOPAIMSIMU, TIPOU3BOSIIUMHE Tpe-
naparbl BuTamuHa D.

Jlanubiii 0030p 3HAKOMUT CIICLUAIMCTOB IIEANATPH-
YEeCKOro npoQuist ¢ pealbHbIM IOJIOKEHHWEM Bellen
Ha CETOJHSIIHHUN JIEHb B MUPE M B OTEUECTBEHHOM
37paBOOXPAHCHUU MO OICHKE KIMHWYECKOW 3Ha4H-
MOCTH JIMAarHOCTUKM CTaTyca BUTamMuHa D mo wmup-
KyJIupyrolieMy B KpoBu pebeHka ypoBHo 25(OH)D
U IIyTeH KOPPEKLUH B CIy4asX HEAOCTATOYHOCTHU 3TO-
ro craryca. B xadectBe mpumepa KIMHUYECKOTO TPO-
SBJICHUSI HEJOCTATOYHOCTH BUTamMuHa D BbIOpaH 1e-
(UIMTHBIA paxuT. DTO CBS3aHO C TEM, YTO, HECMOTPS
Ha MHOXXECTBO IyOJIMKALNH, HOCBAIIEHHBIX LINPOKOMY
CIEKTPYy OWMOJIOTUYECKONH aKTUBHOCTH KalbIu(epo-
JIOB, BIMSIONIMX Ha pa3iuuHble QYHKIHUU OpraHU3Ma,
B TOM 4uclie pebeHKa (MMMYHHUTET, IPOLECCHl OHTO-
reHe3a M 1p.), YOCAUTENbHBIX HAy4YHBIX ITOJITBEPIK-
JICHWUM, C TIO3WUIMHA JOKa3aTeIbHOM MEIUIIMHEI, CBSI3H
neunura BUTamMuHa D C Apyroil He paxuTHYecKou
Marojoruedl 10 HACTOSIIEro BpeMeHH HeT. Bmecre
C TeM HEKOTOpbIe KIMHHYECKHE ACIHEKTHI CBSI3H CTa-
Tyca BUTaMHHa D ¢ paxuToM 10 HACTOSILIEro BpeMe-
HUA OCTalOTCA CIIOPHBIMHU. Psiji yCTOSIBIIMXCS MHEHHH,
0COOCHHO OBITYIONIMX B OTEUYCCTBCHHOW TEIHATPUU
NPUMEHUTENFHO K 3TOM MaTojoruu, BoOOIIe HE HMe-
eT HayuHoro obOocHoBauus. B 0030pe paccMoTpeHbI
U HEKOTOpbIE acleKThl BO3MOKHOIO BIMSIHMA Ipodu-
JAKTUYEeCKHX JI03 BUTaMHHA D Ha mporecchl pocra
pebenka, ero 3a00eBa€MOCTb PSIIOM MH(EKIIMOHHBIX
U HenH(EKIMOHHBIX 3a00JICBaHUH.

B mopbope myOmukarnuii ans o030pa HaMu uc-
MOJIb30BaHa CTAaHAAPTHAsl CTpATerusl MOUCKA B Haydy-
HBIX DJJEeKTpOHHBIX 0a3zax: Medline, GoogleScholar
(«Axamemust Google») u eLibrary.ru. Ilouck u or-

00p JHMTEpaTypHBIX HMCTOYHUKOB, COOTBETCTBYIOIINX
L€JIM, TPOBOJMJIM TAaK)KE€ Ha cailTax OpraHu3alui,
YUPEKACHUH, COOOLIECTB, yUYacTBYIOIINX B pa3padoT-
Ke PEKOMEHJIAINi, aHaTU3UPYIOMINX TEKYIYI JIUTe-
parypy ¥ COCTaBISIONIMX CHCTEMaTndecKkue 0030pHl,
B YaCTHOCTH, B JOCTymHOH (OTKpbITOM) wactu Ko-
KpeliHOBcKoW Oubmuorekn. OTOMpaIy TPEexae BCEro
Ka4eCTBEHHBIC KIIMHUYECKUE UCCIICIOBaHUS, 110 CBOE-
My METOIMYECKOMY YPOBHIO OTBEYAIOIHE COBPEMEH-
HBIM TpPeOOBaHUSAM M KPHUTEPHSIM JIOKa3aTEIbHOCTH
MOJIYYeHHBIX pe3ynbTatoB [2]. [IpuoputeT oTmaBamm
OTJENIbHBIM PaHAOMHU3UPOBAaHHBIM KIMHUYECKUM HC-
neitanusM (PKU), pesynpratam cucremarndeckux o0-
30pOB, METaaHAIN30B, MyomuKansIM KokpelHOBCKOTO
coTpynHuuecTa. HameMy ananmusy monBepriiuch Tak-
K€ COBPEMEHHBbIE HAI[MOHAJbHbIE M MEXHAIMOHAJb-
HbIE€ KIIMHUYECKHE PEKOMEHAINU, CTPYKTypa KOTOPBIX
OTBEYaJla COBPEMEHHBIM TPEOOBAHUSAM J0Ka3aTEIbHOM
MEWIIAHBI.

Kinnnyeckue acnekTbl OLEHKH CTATyca BUTA-
mMuHa D B paHHeM jJeTcTBe

[losiBieHME BO3MOXXHOCTH OIPEAENATH YPOBHH
25(OH)D B CBIBOPOTKE KpOBH CO3[aJ0 TMpPERIo-
CBUIKM JUIsl HCIIOJIb30BaHMS OIEHKHM CTaTyca BH-
TamuHa D B opraHusme W B MOMYNSIUU MO KOH-
[EHTpaIlii 3TOT0 MeTa0oNMTa Ha MpakTUKe. ITO
MPUBEIO K TOSBICHUIO MHOXXECTBA MPEIJIOKCHIH
0 KOPPEKIIMU COAepKaHus BUTaMuHa D B opra-
HHM3ME, B TOM 4YHUCIIE Yy JETel paHHEro Bo3pacra,
OCHOBAaHHBIX TOJBKO Ha IIOKa3aTelsiX HEeIOCTaToY-
HOTO colepkaHus IupKymupytomero 25(OH)D.
B OonpmuHCTBE CitydaeB TakWe COBETHI B JajibHEH-
IeM He HaIlIi TOATBepKAeHus npoeneHHbiMu PKU.
Kpowme Toro, snuieMnonornyeckue uccieIoBatms mo-
Ka3aJId MUPOKYI0 paCpOCTPAHEHHOCTh TaKUX OTKIIO-
HEHWH BO BCEX BO3PACTHBIX TPYINIAaX B Pa3TUIHBIX
MOMYJISANHASIX MUPA, KAK B SKOHOMHUYCCKUX Pa3BUTHIX,
TaKk U B Pa3BUBAIOIINXCSA CTPaHaX, KaK B CEBEPHBIX,
TaKk ¥ B Tpomuyeckux peruonax [4, 10, 25, 28, 32].
HecmoTps Ha 04eBHIHYIO CBS3b, 10 HACTOAIIETO Bpe-
MEHHU JI0Ka3aTelbCcTB a0CONIOTHON JT0303aBUCHUMOM
peaKkiuu W3MEHEHUS CHIBOPOTOYHON KOHIICHTPAITMH
25(OH)D ot npuema npenapaToB BUTaMHUHA HE TOTY-
yeHo [31]. Conmepxanne 25(OH)D o0OycnoBieHo Kak
WCXOJIHBIM YPOBHEM ATOTO MPENIIECTBEHHUKA aKTHB-
Horo MerabomuTa D, Tak U 10301 BBOAUMOTO IIpema-
paTa, KOJTM4eCTBOM BhIpaOaThIBa€MOT0 KOHEYHOTO aK-
THBHOTO SHOreHHOro Merabonura — 1,25(0OH),D,,
JieMorpau4eCcKUMU 0COOSHHOCTSIMU M PSJIOM JIPYTHX
¢dakropos [25, 30, 31, 33, 34]. Kpome Toro, 3Ha4CHUS
ATOTO MeTaboNHTa 3aBHCST OT METO/a OIpeeeHus,
CE30HHOCTH, XapakTrepa (OHOBOTO 3a00JICBAHUS H Te-
panuu, mory4yaeMoi 1o ero moBojay, 0COOCHHO B CITy-
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gasx MambadbcopOnuu. B COOTBETCTBHHM ¢ peKOMEH-
JAIUSAMU 110 OTpeNeJICHUIO0 YPOBHS STOr0 BEIIEeCTBa,
eciu peOCHOK MoJTydal TOT WK WHOU npenapar D uiu
noABeprajics o0Iy4eHHUIO YIbTpadruoaeToM, TO OLEeH-
Ky cTaTyca BUTaMHHA D ciefyeT mpoBOIUTE HE paHee
TPEX MECSAILEB I0CJIe OTMEHBI TAKUX BO3JIECHCTBUIL.
Takum oOpa3oM, QapmMakoKnHETHKa BUTaMUHA D
W ero IoKa3aTeld B KPOBU 3aBUCAT OT MHOTHX
(hakTOpOB, BIMAIIUX Ha abcopOIMIo, pacmpese-
JieHne, MeTabolM3M W BBIBEIEHHE, a TaKkKe OT IIy-
TE€d MOCTYIUIEHHsI 3TOro BUTaMuHa. IIokazaHo, 4TO
BCE II€PEUHCIICHHbIE 3BEHbS KHHETHUKH SBISIOTCS
B 3HAYUTEIBHON CTENEHM TIEHETUYECKH JEeTepMU-
HUpOBaHHbIMU mpoueccamu [1, 8, 10, 12, 31, 38].
CriBopotouHast koHnenTparusa 25(OH)D, umes mHo-
roakTopHyI0 (TIOJUTEHHYI0) TIPUPOLLY, HE BCET/ia Tec-
HO aCCOLMHUPYETCS C BO3HUKHOBEHHEM JAe(HUIUTHO-
ro paxuta. Kpaitne Baxxno nonumarsb, uro 25(OH)D
HE CHHOHMM H HE Mapkep (HU3NOIOTHYECKOM
¢GyHkuKM BUTaMHHA D, MOCKOJBKY OH HE SIBIISICT-
csl OCHOBHOW akTWBHOH (opmoii BurammHa D [7].
B omHoM u3 0030pOB NPOAEMOHCTPUPOBAHO OTCYT-
CTBHE 3HAYMMOM KOPPEIAIUU MEXKIy ChIBOPOTOYHBIM
ypoBHeM 25(OH)D u koHIEHTpamueli KOHEYHOTO Me-
Tabonmra Butamuna D — 1,25(OH),D [31]. Hepenxo,
B ciydasx HU3Koro coaepskanus 25(OH)D B opranuzme
pebenka 3a00JeBaHNEe HE pa3BUBACTCS U, HAOOOPOT, J0-
CTaTOYHOE COZIep’KaHHMe 3TOTO METaboIuTa B PSJe CIy-
YaeB He TPETSITCTBYET Pa3BUTHIO AC(PUITUTHOTO PAXUTA,
0COOCHHO y HEJOHOIICHHBIX jaereit [7, 28]. M3BecTHO,
YTO OCHOBHOW TPHYMHOW pPa3BUTHUS JNEPHLUUTHOTO pa-
XHTa y TPEXICBPEMEHHO POXICHHBIX JETEH SIBIACTCS
nepunuT Kanbiws, Gocdopa W MarHus, a He KaJbld-
(hepoma. B 3T0if cBsI3M B HACTOsIIIEE BpeMs HE peKOMEH-
JyeTcsl pyTUHHO OMPENeIATh M0Ka3aTeb KOHIIEHTPAIlH
25(OH)D mipu oOcnenoBanuu aereit u, Tem Oojee, mpu
JIMarHOCTHKe nedurmTHoro paxura [27, 28].
JlmmtenbHOE BpeMs TMPOMOIDKANACh  JIUCKYCCHS
[0 PaH’)XKHPOBAaHUIO CTaTryca BHUTaMuHa D B opraHus-
Me peOeHKa 10 YPOBHIO CBIBOPOTOYHOM KOHILIEHTPAIIUU
25(OH)D [27]. Tem He MeHee B MOCIIEAHEE BPeMs 110 Ta-
KOMY pacrpeesieHHI0 BeIpadoTaHo cornacue [27, 28].
CornacHO KOHCEHCYCY, OOECIIEYeHHOCTh OpraHu3Ma
pebeHka KanmpludepoliaMH CUYHUTACTCS JOCTATOYHOM,
ecmu cymmapHas konuenrpauus 25(OH)D (D, u D,)
coctasiseT Oonee 50 umons/n (20 ur/mi). Yposens 30—
50 amonw/it (12-20 Hr/miT) CBUAETENBCTBYET O HEIOCTa-
TOYHOCTH KaJbIM(EPOIIOB B OPTaHU3ME, a TIPH CONlepKa-
uun 25(OH)D B ceiBopotke Hinke 30 HMous/it (12 Hr/min)
KOHCTarupyercss JeguuuT 3Toro BuUTaMuHA. KOHILEH-
Tpauuo, npepblmaronyo 250 amons/n (100 Hr/mi),
pacleHNBaIOT KaK M30BITOYHYIO, 4 €CIIM OHa COIPOBO-
JKIAETCSl TUIEpKaJIblIMEMUEH, TMIIEPKAIbLAYpUEH MpU
YTHETEHUH MaparropMOHa, JWArHOCTUPYIOT HHTOKCH-

kanuto Kajprudeporaom. Takum obpaszoM, Oazupysch
Ha TIPEJICTABICHHBIX COBPEMEHHBIX IaHHBIX, MOYKHO
KOHCTaTHpOBaTh, 4YTO ONpEAeNeHHEe KOHIEHTpPaluN
nupKyaupytomero B ceiBoporke 25(OH)D u ee Tpak-
TOBKa L€JIECO00pa3Hbl, MPEXAE BCEro Uil OLIEHKU
cTaryca BHUTamMMHa D y WHOWBHAA W B TOMYJSIUH,
HO HE JUIsl WHIUBHIYalbHOTO BBIOOpa MpOQHIaKTH-
YeCKOM 103l KanbLudepoaa U, TeM Ooinee, A qua-
THOCTHKH PaxHTa.

Bonpocam, NoCBALIEHHBIM HEIOCTATOUHOCTH BUTA-
muHa D, ee mpoduiakTuke U JEUCHHIO, €CIU CYIUTh
no MyOmuKanusaM, B HACTOAIIEE BpEMs B MHUpE Yylie-
asiercst OonplIoe BHUMaHuE. DTO OOYCIOBJICHO, Kak
y’K€ YHNOMHHAJIOCh, YCTaHOBJICHHEM MHOTO(YHKLNO-
HAJBLHOW POJTH KAITBITHU(PEPOTIOB B KUZHEACATEITHHOCTH
OpraHu3Ma, C OJIHOM CTOPOHBI, U BO3MOKHOCTBIO Jia-
00paToOpHO OLEHWBATh MHIAMBHUIYAIbHBIA CTaTyC 3TOTO
BUTaMHHA — C apyroi. Ilokazano, uro Butamuu D,
MMOMHMO TOMEOCTaza Kaiblusl B (ocdaToB, HEOOXO-
JUM JIJIS1 Pa3BUTHA CKEJETa, YCIENIHON JeATeTbHOCTH
aKTHBUPOBaHHbIX B- m T-muMdonnToB, BBIPaOOTKH
WHCYJINHA, CEKPELUH THUPEOTPOIHOI0 TOPMOHA M CO-
KpauieHuil muokapaa [41]. OqHako 3aKOHOMEPHO, YTO
OCHOBHO€ MECTO B TaKuUX IyOJIMKALUSIX OTBOAUTCS
Je(QUIMTHOMY paxHTy, Kak MaToJOrHH, Hamboiee
TECHO aCCOIMMPOBAHHOW C HEJOCTAaTKOM KasbIude-
pona B paHHeMm nercrtBe. Hemocrarox Butammua D
y MJaJCHLEB TPAAULUOHHO OOBSICHAETCS HU3KUM
ero conep’kaHueM B TPYJHOM MOJIOKE M €CTEeCTBEH-
HOM OTpaHMYEHHOCTHIO COJTHEUHOTO oOmydeHus [23].
B mocnennee BpeMsi HEKOTOpbIC ITyONUKAalMK yKa-
3bIBAIOT Ha POCT PErUcTpauud ASHUIUTHOIO paxuTa
y IeTel naxe B 3KOHOMUYECKHM DPa3BUTBHIX CTpaHax,
B dacTHocTH B BemukoOpurtanmu, Kamame m CIIA
[24, 40, 42, 43, 45]. OnpeneneHHbI BKJIaA B 3TO
SIBIGHUE BHOCST MUTpAllMOHHBIE TOTOKHM CceMel
C TEMHBIM IIBETOM KOXH, HanOoiee MHOABEP>KEHHBIX
neunuty BUTaMuHAa D B YCIOBHSIX OTpaHHYECHHOMN
HMHCOJISIIINU.

OnuTeT «Je(QUUUTHBIIN» TpUILET HAa CMEHY OIpe-
JENCHUI0 «BUTaMUH D-ne(UUUTHBIIN B CBSI3H C TEM,
YTO, KaK yXE YINOMHHAJOCh, CYLIECTBEHHYIO DOJIb
B BO3HHKHOBEHHHW paxnWTa WIpaloT HE TOIBKO nedu-
IUT BUTaMuHa D, HO M HEZOCTAaTOUHOE MOCTYIICHHE
kanpLus, ¢pocdopa u maruusa [6, 28, 40].

HaunOonee ynomuHaemble BOIPOCH B COBPEMEHHBIX
myOIuKanusax, MOCBAIIEHHBIX PAHHEMY BO3PAaCTY, Cie-
JyIolIHe: Kakas Jo3a BuTamuHa D Oonee s dexTus-
Ha u Oe3omacHa Uil NPOPUIAKTUKU paxuTa U APYTHX
3a00JIeBaHUI y JIeTel paHHEro Bo3pacra? 10 KaKoro
BO3pacTa ACTIM IeJiecoo0pa3Ho MPUHUMATE C MPOQH-
JAKTHYECKOH IeNbIo mpenaparsl ButamuHa D? [lowcku
OTBETOB Ha 3TU BOMPOCHI IPEJCTaBIECHbl B JAHHOM
o03ope.
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IMpodunakTuka HEZOCTATOYHOCTH BUTaAMUHA D
B paHHeM JeTcTBe. Bb160p 103bI

[Tpu BBIOOPE MCTOYHUKOB, MOCBSILECHHBIX JTaHHOMY
BOIIPOCY, MBI OTIABaJM MPEANOYTEHUE COBPEMEHHBIM
MyOIMKAIMsAM, OTBEUAIOIINM TPEOOBAHUAM, MPEIbSIB-
JIIEMBIM K HCCJIENOBaTeNIbCKOM paboTe, TO eCTh 00-
JIa/IAI0IUM MUHUMAJIbHOM BEPOATHOCTBIO JOIMYIIEHUS
cucremMarnueckux omubok [2]. B 0030p cosHarens-
HO BKIJIFOYEHBI IMyOIHMKAIMW, KAcarolIUecs PETHOHOB,
M0 YCJIOBUSM TMPOKUBAaHUS ONM3KHX K HAIIeMy KIIH-
Mary (Ounnsaaus, Bennkobpurtannsa, Kanana, ['epma-
HUs | 11p.). HykpaemocTs pebeHka TpyJHOro Bo3pac-
Ta, HAXOJSIIETOCS Ha €CTECTBEHHOM BCKapMIIMBAaHUH,
B JIOTAIlUM KalbIU()EpOTIOM TOATBEPIKIACTCS BCEMH
W3ydeHHBIMH HaMu pabortamu. llpoanammsmposa-
Hbl U npuBousarcsa pesyasrarsl PKH, HanpasiieHHBIX
Ha OIEHKY A((PEKTUBHOCTA U OS30MACHOCTH pa3iiny-
HBIX 103 BHUTamMuHa D y gerell paHHero Bo3pacra.
B kauectBe mpmmepa MPHUBOAWM HCIBITaHUS, MPOBE-
JICHHbIE B cTpaHaX, cxoxux ¢ Poccuiickoit denepa-
UEH M0 KJIMMAToreorpauyeckuM XapaKTePHCTHKAM.

B ®unnsuouu nposeaeno apoiriHoe cienoe PKU
cpenu Jered, HaXOAANIMXCS Ha TPYIHOM BCKapMIIU-
BaHnu [19]. UcneiTyemple ObUTH pa30UTHI Ha 3 TpyI-
Ibl, B 3aBUCHMOCTH OT CyTOYHOW 103bI BUTaMuHa D.:
400, 1200 n 1600 ME. Bce aetn nony4anu mpemnapar
C JIByXHe/elIbHOro Bo3pacTta. CpaBHHUTENbHAsI OIIEHKA
nmpoBesieHa 4Yepe3 12 Hem. NpOoQHMIAKTHKH. ABTOPHI
HE HAIUIM Pa3Iudnii 1o TOKa3aTelsiM 0OMeHa KalbIus
u ¢pocdopa, a TaKKe MO COCTOSIHHIO KOCTHOH CHCTE-
MbI, OLICHEHHON KOMITBIOTEPHON TOMOTpadueil.

[Mono6noe nBoitHoe cnenoe PKU nposeneno B Ka-
HaJIe Cpeay NeTeH, pa3/eleHHbIX Ha 4 rpynmsl B 3a-
BHCHMOCTH OT JIHEBHOM 1103bI BuTamuna D,: 400, 800,
1200 u 1600 ME [13]. Bce ucnbITyeMble HAXOIMIUCH
Ha TPYIHOM BCKapMJIMBAHWU C OJHOTHUITHBIM Xapak-
TEPOM M CpOKaMH BBeJleHHs mpukopMa. HalOmoneHue
OCYILIECTBISIIOCH B TeUeHue 12 Mec. ABTOpPbI NPULLIH
K BBIBOJY, UTO 103MpoBKH BuTamuHa D Beimie 400 ME
B JIeHb HE JaloT JOMOJHUTENbHBIX IPEUMYIIECTB
B MHUHEpaJM3alMM KOCTed. DTHU Ke CpaBHUBAEMBbIC
TPyNITBI B TPEXJETHEM BO3pacTe IO CBOUM aHTPOIIO-
METPHUYECKHM TOKa3aTessiM, COCTaBy Tella, XapakKTe-
PUCTHKaM KOCTHOW CHCTEMBI TAaK)K€ HE Pa3INYalIiCh
[13, 18]. B cBoro ouepens, KaHAICKHE HCCIEIOBATE-
J¥ Ha OCHOBaHMHU CHIBOPOTOYHOro ypoBHs 25(OH)D
MIPOJIEMOHCTPUPOBAIA OTCYTCTBHE pa3jIMduil B TIPO-
(unmaktrnaeckoM 3¢deKkTe Tpu TpHeMe IpernapaToB
apro- u xojekanbiudeporna [13—15].

B cucremarnyeckom 0030pe KokpeiitHoBckoro co-
oOmecTBa, MPOBEJEHHOM C METaaHaJU30M, IpoJe-
MOHCTpUpoBaHa 3 ()EKTUBHOCTL A03BI BUTaMHHA D,
paBHasg 400 ME, nns rpyaHbIX AeTeld, B TOM 4HCIeE
U3 rpynnsl pucka [36]. B apyrux 0630pax Takxke co-

JiepIKaTcs CBEJICHUS, XapaKTepU3YIOIIUe IOJI0KCHHE
¢ joranmeit kajabiudeposaMu JeTeH paHHEro BO3-
pacta B Jpyrux permoHax mupa [26, 28, 29, 32].
B umerommxcs myOnuKanusx OTCYTCTBYIOT JaHHBIC
0 BO3MOYKHOM TOKCHYECKOM 3P (HEKTe HCIOIb3yeMOM
npodwminakruyeckoi no3el, paBaoit 400 ME. B Ko-
KpeiHOBCKOM 0030pe, MOCBSIEHHOM 0€30MacHOCTH
npoUIaKTUYeCKUX 103 BHTaMuHa D, mpuBomsTcs
JaHHbIE 00 OTCYTCTBUHM PHCKAa Pa3BUTHs T'MIIEPKaJb-
LUYPHUH, TUIIEpKanbuueMun, runepdocdareMuu u ru-
noraparupeos3a. ABTOpbI CpaBHUBAJIH ACWCTBUS 00bIU-
HBIX OOLIETIPUHATHIX 103 BUTamMuHa D ¢ addexramu
miane6o [20].

Htorosble cBeeHUS O BIUSHUM Pa3JIMUHBIX IPO-
duIakTHYeCKUX 103 Kadbludepona Ha MOKa3aTelH
(ochopHO-KaTBIIMEBOr0 OOMEHA W MHHEPAIHU3AIUIO
KOCTEH TpeacTaBlieHbl B psfge 0030pOB, B TOM YHC-
ne B [7o0GanbHOM KOHCEHCyce MO MPEAyNpPEeXICHUIO
1 JIedeHuIo aeduruTHoro paxura [13, 26, 28]. o pe-
3yJBTaraM 3THX 0030pOB MOXKHO CJIeNlaTh BBIBOJ, YTO
OTCYTCTBYIOT Kakue-THOO JI0Ka3aTelbCTBa, YTo Oosee
BBICOKHE CYTOYHBIC J103bl BHUTaMHHa D, TpeBBIIIAO-
mpie OOMICTIPHHATYIO pexoMenyemyto mo3y 400 ME,
BIMSIOT Ha KaKHe-JIMOO JOJTOCPOYHbIE 3HAYMMbBIC
pe3ynbrarthl. Bosbliee KOJIMYecTBO MOXET TPUBECTH
K TakuM KoHuentpauusim 25(OH)D B ceiBopoTke, KO-
TOpOE, KaKk cOO0IaeTcsl, MOTCHIUAIBHO CBSI3aHO C I10-
O00YHBIMU (P PEKTaMH.

B 10 Bpems kak aOcomroTHOE OONBIIMHCTBO WC-
CJICZIOBAaHMH MONTBEPKIACT MOJE3HOCTh JOOABKH BHU-
tamuHa D B TeueHue mepBbIX 12 mec. XKHU3HH, yOeau-
TEJIbHBIC J0KA3aTeIbCTBA MOJIC3HOCTH JOTALUM JIETAM
[IOCJI€ TO/1a OTCYTCTBYIOT. DTO CBS3aHO C TPYAHOCTAMHU
OIICHKW BJIMSHUS B OTOM Bo3pacte (hakTOpoB pHCKa,
yudeTa noTpebnenus ButamuHa D ¢ conmepkaiuMu ero
NPOAYKTaMu, ¢ Bo3lneicTBUEM conHua u mp. [23]. Ho-
Tanus KanabuugepoaaMy, Kak yKe yIOMHUHAJIOCh, 0CO-
OeHHO BakHA JUIA JleTei u3 rpymmsl pucka. K ¢axro-
paM pucka pa3BUTHS ACHUIIMTHOTO paxuTa OTHOCAT
caenyromue [23, 28]:

VY HOBOPOXIEHHBIX M JAETeH TPyJHOTO BO3pacTa:
e gepunur BuTaMuHa D BO Bpemsl BbIHAIIMBAHUS

U KOpMJICHHSI y Marepu (OTrpaHWYeHHOE IpeObI-

BaHHE Ha COJHIIC, TEMHBIM LBET KOXH, HOILICHHE

YaJpbl, TOBTOPHBIC POJbI, HU3KOE MHIIEBOE MOTPE-

Onenne xanpuudepoma);

* IPOAOJDKUTEIBHOE  WCKIIOYUTEIBHO  TPYAHOE

BCKapMiIMBaHHe 0e3 100aBOK BUTaMuHA D;

° HEJOHOUICHHOCTh, HM3Kas UIMHA Tejia, HE COOT-

BETCTBYIOILIAsl CPOKY T'eCTALlUH.

VY nereit mocie 12 mec.:

* OrpaHHYCHHOE NpPEObIBAHWE HA COIHIIE, TEMHBIH

LBET KOXKH, KyJBTYPOJIOTHUECKHE 0ObIYam (3aKphl-

Tas ojexaa U T. 1.);

@ Meguatp. 2021.T. 12. Boin. 6 / Pediatrician (St. Petersburg). 2021;12(6)

ISSN 2079-7850



MEPENOBAA CTATbA /EDITORIAL

* CHIDKEHHOE TOCTYIUIEHHE MHUIIEBOTO BHUTaMHHA D
(ITUTENHPHOE WCKIIOUMTENIBHO TPYJHOE BCKapM-
nUBaHuE 0e3 MPUKOPMOB, HEAOCTaTOK B pallHOHE
MTPOYKTOB, OOTATHIX KAIBIUPEPOIOM U KaIIbIIUEM,
TOJIOJaHHE);

* XpOHHYECKHe 3a00JIeBaHHUS OPTaHOB MHIIEBAPECHUS
(ManmbabcopOIusi, SK30KPUHHAS HEIOCTATOYHOCTh
MOKENTYIOYHON KeNe3bl, OOCTPYKLMS IKETUIEBBI-
BOJIAIINX MyTeH), HApyIIEHUE THAPOKCHIUPOBAHHUS
MeTabomuTOB BUTaMHHa D (XpoHudeckne 3aboie-
BaHUS TEYCHU WU TI0YEK);

* sTpOreHHbIe (aKToOphl (IpUEM mpenapartoB: pudam-
MUIUHA, U30HUA3H/A, AaHTHKOHBYJIHCAHTOB).
KoneuHol 1enbI0 Hay4YHBIX JIOKa3aTeNbCTB AP QeK-

TUBHOCTH W O€30MaCHOCTH JIEKApCTBEHHBIX CPE/ICTB

CTaHOBHTCS MX TpakTH4YecKas MPUMEHUMOCTh. B aToMm

CMBICIIE TIPEJCTaBIAET MHTEPEC aHAIN3 KIMHUYECKUX

pEKOMEHAAIi M0 MPO(UIAKTHYECKOMY HCIIONB30-

BaHWIO KaJbIU(EpPOJIOB Yy JeTeil paHHEero BO3pacTa

B Pa3NUYHBIX pernoHax. B Hacrosiiee Bpems B MHpe

CYIIECTBYET JI0CTATOYHOE KOJMUECTBO KIIMHUYECKHX pe-

KOMEHJIAIN{, KaK HAllMOHAIBHOTO, TaK U II00AJILHOTO

(MHOTOHAIIMOHAJIBHOTO) XapaKTepa, OCHOBHBIE MOJIOXKeE-

HUS KOTOPBIX 0a3WPYIOTCS HA COBPEMEHHBIX TIPHHITUIIAX

JIOKa3aTeJIbHOW MEAUIMHBL. Mbl MOCUMTaNM HUHTEpEC-

HBIM CpPaBHEHHE COBETOB IO CYTOUYHOMY MPOQHIAKTH-

YECKOMY HCIOJIB30BAHUIO BUTaMHUHA D, comepxkamuxcs

B OTHUX HCTOYHHWKAX, C OTEYECTBEHHBIMH YKa3aHHSMHU,

MIpeCcTaBICHHBIMA B HarmonanmsHON mporpamme [5].
CIIA, AAP (AmepukaHcKast akaieMHsl TIeTUaTPUH):

400 ME B mepBblii ron *HU3HM, HE3aBHCHMO OT THIIA

BckapmimBanus. [locne roga Taxxke 400 ME [41].
CeepHast Amepuka, |IOM (MHCTUTYT MeIMIIHBL,

CIIIA): 400 ME. ITocne roma 600 ME moranueit 6o

3a CUeT MHUIIEBBIX MPOAYKTOB [21].

Pernon DACH (I'epmanusi, Actpus, LBeiinapus),
Coo6miectBo myTpunuonoros DACH: 400 ME B mep-
BBIN TON km3HH, 3areM 800 ME [16].

EBpocotoz, EFSA (EBporeiickoe areHTCTBO 10 6e3-
OTMACHOCTH MUIIEBLIX MpoaykToB): 400 ME no romo-
Bajoro Bospacta, 3arem 600 ME [39].

Ceepnpiii peruon EBpomel, EFSA (EBporretickoe
areHTCTBO IO OE30MAaCHOCTH TMHIIEBBIX IMPOIYKTOB):
400 ME na nepBOoM rofy U3HU U B nanpHeimem [11].

BenuxoOpuranus, SACN (Hayuno-koHCynbraTus-
HBI KoMuTeT 1o nutanuo O0bequHeHHOTO Kopomnes-
ctBa): 200400 ME Ha mepBOM TOmy JKH3HH, 3aTeM
400 ME [22, 35].

SAnonus: ot poxaenuss go 6 mec. 100 ME;
6—12 mec. 200 ME. Ilocne 1 roga 100-220 ME [37].

BO3 (BcemupHas opraHu3anys 31paBOOXpaHEHHS):
200 ME B mepBbIif TOX KU3HHU, B JaTbHEHIIIEM TaKXKe
200 ME [29, B TekcTe MCTOYHWKA CCBHUIKA Ha PEKO-
menganun ®AO/BO3 ot 2004 r.].

I'moGanpHBIE  KOHCEHCYC TIO MPEAYINPEKICHHIO
U JICYCHUIO JeULMUTHOrO paxura (B KOHCEHCYCe
NPUHAMAJIM y4YacTHE NpeAcTaBuTeNn Asuarcko-Tuxo-
OKEaHCKOro peruoHa, SAnonuu, JlaruHckoil Amepukw,
ABcrpanuu, Wuamnn, Adpukn, Kuras, bpuranckoro
coapyxectBa U EBpomnsl): 400 ME mnepssie 12 mec.,
HE3aBHCHUMO OT TUNa BCKapMiuBaHusA, 3areM 600 ME
Joranueil 100 3a CUeT MUIIEBBIX MPOAYKTOB [28].

Poccuiickas ®@enepanus, HaimonansHas nporpamma:
1000 ME na nepBom roay xwu3au uwiau 1500 ME (st
neteit 6—12-mecsianoro Boszpacta EBpomneiickoro Cese-
pa Poccun). B nmanpreiimem 1000 ME [5].

[IpuBeneHHple JaHHBIE JAEMOHCTPUPYIOT — TOY-
TH TIOJIHOE EAWHOMYIINE Cpelu 3apyOeKHBIX CTpaH
B JI03€ JO0TAaIllid BUTAMHHOM D jeTeli, 0COOEHHO
Ha TIEpBOM TOIy >XH3HHU. VICKIIOUeHHE COCTaBISIIOT
Snonus u Poccus. Huzkue pexomeHayembie mpodu-
JAKTHYECKHEe 103l KaNbIU(eposia SMOHCKUM JIETSIM
MOYXHO OOBSICHUTh HAIIMOHAJIBHBIMA OCOOCHHOCTSIMH
MUTaHMsI, CBOMCTBEHHBIMH KaK KOPMSIIMM MaTepsiM,
Tak U geraM nocie 1 roga xusHu. llupokoe ucnomns-
30BaHUE B MHUTAHWU MOPEIMPOAYKTOB M Psijia OBOIIEH,
Oorarbix BuramuHamu D, m D,, a Tarke Kambuuewm,
B 3HAYUTEIHHON CTETIEHN YAOBJIETBOPSIOT MOTPEOHO-
CTH pebOeHka, B TOM YHCJE Yepe3 MaTepHHCKOE MO-
noxo. B 1o xe BpeMs 103bI, peKOMEHAyeMble OTeue-
CTBEHHOM MPOrpaMMOi, BBI3BIBAIOT COMHEHUS C TOUKH
3peHus] HaJIe)KHOCTH U OOOCHOBAHHOCTH. JTO CBS3aHO
CO CIIO)KHOCTBIO aHaju3a MaHHOHW myOmmkaruu. B mo-
KyMEHTE, B OTJIMYHE OT 3apyOeKHBIX, OTCYTCTBYIOT
CCBUIKH Ha NyOJHMKAalMM MEPBUYHBIX MaTEepHUaIOB,
Ha OCHOBaHHMHU KOTOPBIX (POPMHPOBAIUCH PEKOMEH/a-
UU. DTU CCBUIKM OTCYTCTBYIOT HE TOJBKO B CaMOWM
mporpamMme, HO W B IyOJWKAI[H, TPEAIeCTBYIOMICH
JaHHOMY JOoKyMeHTY [3]. Peub uumer o daxTuueckux
JTAaHHBIX, MOJYYEHHBIX B Pa3IMYHBIX peruoHax Poc-
cuu. B 3T0il CcBA3M HaMm HE yAanock, ¢ MO3ULHUN CO-
BPEMEHHBIX TpeOOBaHUH, OICHUTh METOINICCKHUN
YPOBEHb JSTHX OPHUTHHAIBHBIX HCCIEIOBAaHUN, 000-
CHOBAHHOCTbH ITOJyYEHHBIX PE3yJbTaToB, a TakkKe Ha-
JIe)KHOCTh M KOPPEKTHOCTHh BBIBOOB. Kpome Toro,
B IIPOTPaMM€ OTCYTCTBYIOT CBEIICHUS, JJOKa3bIBAIOIIIHE
MPEUMYIIECTBO 10 A(P(HEKTHBHOCTH U 0OE30TaCHOCTH
npejaraeMpIX NpOQHUIAKTUYECKHX /103 BUTamMHHA D
HaJl OOUICTIPUHSITON paHee B HalICl CTpaHE CXEMOW
npOQUIAKTHUKH.

Kak yxe roBopmiiocs, kanpnudepon odi1aiaeT MHO-
rOCTOpOHHUMH 3(h(eKTaMu, MOIYIHPYET HE TOJIBKO
(dhochopHO-KanbIUEBBIH OOMEH, HO BIHSIET U Ha JAPY-
€ CHUCTeMbl M (YHKIHMU OpraHu3Ma, B YacCTHOCTHU
OHTOTEHE3 U UMMYHHYIO cucTeMy. B 3Toii cBsi3m mpen-
CTaBWJIM MHTEPEC MCCIIeI0OBaHMSI, HAITpaBIeHHbIE HA U3~
ydeHue AeiicTBus BuTamMuHa D Ha Teuenwe 3aboseBa-
uuit. B KokpeiinoBckom cuctemaruaeckom o63ope [20]
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aHAM3UPOBAIIOCH BO3MOKHOE BIMSIHHE T0OOABOK BHTA-
MuHa D Ha nuHelHBIH pocT geteld. B 0630p BKIIO4YEHO
60 PKW. ABropsl mpuIuIM K MHEHHIO, YTO JIOKa3a-
TENbCTB TAKUX BIUSHUI HeT. B Tom ke 0030pe pac-
cMaTpHuBallach CBs3b 100aBOK BUTaMuHa D ¢ 3aboneBa-
HUSMH aTOTYEeCKON MPUPOABI (aJUIEPTUYECKUN PUHUT,
OpoHXxHWajbHas acTMa), caxapHbiM jguabetom | Tuma
U Ipyroid ayTOMMMYHHOW MATOJOTHEH. /J0CTOBEpHOrO
BJIMSTHAS JIOTAllMK KaJbIldepona Ha 3TH 3abolieBa-
HUS HE OoTMedeHo. [loke cxokme pe3ynbTrarsl Mpo-
JIEMOHCTPHUPOBaHbI JIByMsl JABOMHBIMU cienbiMu PKI
¢ wrane6o [9, 17]. PKU, npoBeaeHHoe B ABcTpaiiuy,
HE OOHAPY)KWJIO Pa3IUuMil B 4acTOTE BOSHUKHOBEHUS
aTONMYECKOTO JIepMaTuTa U CEHCHOWIN3AlUN y JIeTel
MIEPBBIX MIECTH MECSIEB XU3HHU, MOTYYaBIINX JOTa-
nuto kanpnudepona B goze 400 ME, mo cpaBHEHUIO
¢ mrane6o [33]. Jpyroit 0630p u3 KokpeiiHoBcKoi
OMONMHMOTEeKN paccMaTpuBall BIUSHHE JIOTAllMW BUTAa-
MuHOM D Ha 3a001eBaeMOCTh MH(EKITMOHHOW TIaTo-
Joruei nered Ha MPOTSHKEHUU OT POXKACHUS 10 Is-
TUJIETHEr0 Bo3pacTa. B kauecTBe 0OBEKTOB M3yuUeHUS
ObuIM BBHIOpaHbI THEBMOHUSI M KHUILEYHBbIC WHQEKIHH.
ABTOpBI TIPUIITA K BBIBOMY, YTO JOKA3aTEeNbCTB IIO-
JIOXKUTETHHOTO BIHSIHHUA 100aBOK BUTamuHAa D Ha 3a-
0osrleBaeMOCTh ATOW marosiorueid Hetr [44].

Wrak, mo naHHBIM 3apyOeKHOW JINTEPaTyphl, BCE
JeTH TPYIHOIO BO3pacTa JOJDKHBI IONYy4aTh BHUTA-
MuH D 1 mpoduIakTHKK paxwTa, HadyMHAs C Me-
cAYHOTO BO3pacta. Hamboree HameKHO 3TO JOKa3aHO
JUISL 1eTell, OTHOCSIIUXCS K TpyImaMm pucka. Yoemu-
TEJIbHBIX JIAHHBIX, CBUJCTEIBCTBYIOIIMX O ITOJIOKH-
TETBHOM TPEIOXPAHSIONIEM BIMSHUU JOOAaBOK BUTa-
MuHa D Ha JIpyryio maTtoioruio, HampuMep, 4acToTy
BO3HMKHOBCHHSI ITHEBMOHWH, WHPEKIIMOHHON aHMapew,
aTOMMYECKOTO JIepMaTHTa B MIIQJICHUYECKOM BO3pacTe
K HacToslIeMy BpEeMEHHM He moiydeHo. ExemHeBHas
no3a ButamuHa D B 400 ME nns pereil paHHero
BO3pacTa Iokazaia cBOO 3(PQPEKTHBHOCTh M Oe3ormac-
HOCTh JUIsi TNPOQWIAKTHKH JeOUIIMTHOTO paxuTa.
Bonee Bbicokue aoTanuMoHHBIE 03Bl KanblHdepona
He oka3anu 3((GEKTUBHOCTU IO CPABHEHUIO C OOIIe-
MPUHATHEIM PeXKUMOM. Kpome Toro, OHM TOTEHIIHAIb-
HO MOTYT MpPHUBECTH K TOKCHYECKOMY YpPOBHIO MeTa-
OonnToB BUTaMUHA D B KpPOBU M THIIEPKaJIbIIUEMHH.
[Ipu ucnonp3oBanuu OoJiee HU3KUX CYTOYHBIX 103
(menee 400 ME) anexBaTHBIM TPOQIIAKTHICCKHHA
3¢ (}eKT MOKET OBITH HE NOCTHTHYT.

HacrosiTenbHO ~ peKOMeHIyeTcss  yHUBEpCaTbHas
nobaBka BuTammHa D 10 12-mecsiuHOro BO3pacra
JETSM, HaxO[SIIUMCS Ha TPYOAHOM WM CMEIIaHHOM
BCKapMJIMBaHWH. EIWHOTO MHEHHS O HEOoOXOIrMMO-
CTH JIOTIONTHUTENBHON JTOTAlMU JETAM, HAXOISAIIIMCS
Ha MCKYyCCTBEHHOM BCKapMIIMBaHUHU aJarTHPOBaHHbI-
MH CMECSIMH, OOOTallCHHBIMH KalbIH(eposoM, HET.

B Bo3pacte crapmie 12 Mec. peKOMEHIYETCS TOTIOTHH-
TEJIbHOE HA3HAUCHUE BUTAMUHA D ieTsiM u3 rpynin pu-
cka. OnHAaKO elle HeT yOeIUTENBbHBIX JI0KA3aTelbCTB,
MOATBEPKAAONIMX 00BEKTHBHOCThL Mopora B 12 mec.
Co3maercs BIEYATIICHUE, YTO TOT BO3PACT B3SIT IPO-
M3BOJIBHO, IO3TOMY MOYKHO MIPHU3HATH 1EJIECO00pa3HOM
notauuio ButamuHa D o Bospacta 24 mec. Onpene-
JICHUE YPOBHS HUPKYIHPYIOIIETO B CHIBOPOTKE KPOBH
MeTtabonmuta 25(OH)D, xapakTepu3yromero cTaTyc Bu-
TamuHa D, HE PEKOMEH/I0BAHO MCIIOJIb30BaTh HU B Ka-
YeCTBE PYTUHHOIO MeTona oOCieqoBaHus JCTeH,
HU JUIS JUATHOCTUKH JE(PUIIUTHOTO PaxuTa y JeTeH
paHHEro BO3pacTa.

OOMNOJIHUTENIbHAA UHDOPMALUA

Bxunan aBTopoB. Bee aBTOpBI IOATBEPXKIAIOT CO-
OTBETCTBHE CBOErO aBTOPCTBA MEKIYHAapOAHBIM KpH-
tepusim I[CMIJE (Bce aBTOpBI BHECIH CYIIECTBEHHBIN
BKJIaJl B pa3pabOTKy KOHLEHIWH, IIPOBEICHUE HCCIIe-
JIOBaHMsI U IIOATOTOBKY CTaTbU, IPOWIM M ONOOpUIH
(UHATBHYIO BEPCHUIO Tepes] MyOIrKaluei).

KonduaukT naTepecoB. ABTOPHI IEKIApPUPYIOT OT-
CYTCTBHE SIBHBIX U MOTCHLIHAIBHBIX KOH(OINKTOB UHTE-
PECOB, CBSI3aHHBIX C IMyOJIMKAIMEed HACTOAIIEH CTaThU.

Hcrounnk puHaHcUpoOBaHHUsA. ABTOPHI 3asBISIOT
00 OTCYTCTBHMHM BHEUIHETO (pMHAHCHPOBAHMS TPH MPO-
BEJICHUH HCCIIEI0OBaHMS.
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AKTyanbHOCTb. B HacToswee BpeMs BeLeTCs M3yYeHMe HOBbIX M afanTaums yxe CyLLeCcTBYHOWMX METOAO0B Jly4EBOM AMArHO-
CTUKM ANS OLEHKM PU3NONOTMYECKMX NapaMeTpoB nerknx. Heo6xoammel ganbHelwme nccnenoBaHms METOAMKU TPEXMEPHOM
CBepXObICTPOM MAarHUTHO-Pe30HAHCHOW TOMOrpaduu ferkux B Ka4ecTBe HOBOrO AMArHOCTMYECKOro MeToAa, MO3BONAIOLLErO
OLEHUBATb pernoHasnbHble KOMMYEeCTBEHHbIE NapameTpbl Nepdy3nn B NE€roYHOM TKaHMU.

Lenb nccnepoBaHmMa — OLEHWUTb PErMOHANbHbIE PA3iMyMs B KOJIMYECTBEHHbIX NapaMeTpax JieroyHon nepdysum y 10 nobpo-
BOJIbLIEB, HE UMEIOLLMX MPU3HAKOB UHTEPCTULMANBHOIO NOPAXKEHMS NIerkMX MO AaHHbIM KOMMbIOTEPHOM TOMOrpaduu, a Takxe
KMHUKO-1ab0opaTOPHbIM AaHHbIM.

Matepuanbl u Metoabl. lposeaeHo ob6cnepoaHne 10 nobpoBonbLUeB 6€3 NMPU3HAKOB MHTEPCTUMLMANBHOIO MOPAaXeHUs ner-
KMUX C NMPUMEHEHMEM TPEXMEPHOM CBEPXDObICTPOM AMHAMUYECKOM KOHTPACTHOM MarHUTHO-pe30HaHCHOM ToMorpadumu Ha base
rpagmMeHTHbiX 3D-T1-B3BeleHHbIX M306paxeHuit. Ha ocHOBe AMHAMMUYECKWUX Cepuit M300paxkeHWit nonyyeHbl 3HayeHust PBF
(ckopocTb kpoBoTOKa), PBV (06bem kpoBoToka) M MTT (cpenHee Bpems maccaxa) Ans BblbpaHHbIX obnactert uHTepeca. [Ons
BbIYMCNEHMI MCMOJIb30BANN BXOAHYIO apTepuanbHyto GyHKumio AlF, a TakXe KpuBble 3aBUCMMOCTU MHTEHCMBHOCTM OT BPEMEHMW.
Pesynbratbl. 3Havennsa PBF, MTT n PBV nokasanu fOCTOBEpHble pa3nnyumng Mexay LeHTpanbHbiMK UM nepudepuyecknmm ot-
[lenaMu neroyHblx fonei. MatemaTuyeckas MOAenb, UCNONb30BAHHASA NPU KOIMYECTBEHHOM OLEeHKe PerMoHapHOW IeroYHoM
nepdysuu, N03BONSET UCNONb30BaTb €e A9 OnpeaeneHus LOCTOBepHOCTH 3HaveHuin PBF, MTT u PBV.

3akntoueHune. TpexmepHas CBepxbbiCTpas MarHMTHO-PE30HAHCHAA NOC/ef0BaTENbHOCTL NO3BOJISET KOJIMYECTBEHHO OLEHU-
BaTb nepdy3noHHblE NapaMeTpbl AN Nero4yHoi TKaHU BHE 3aBUCUMOCTU OT PU3MONOrMYECKUX 0COBEHHOCTeN MexaHW3MOoB
KPOBOCHABXEHUS PA3NUYHbBIX 30H NIErKUX.

KntoueBble cnoBa: nerkoe; MarHuTHbIM pe3oHaHc; MP; nepdy3ns; ragonnHuing AMHaMMYeCcKoe KOHTpacTHOe yCUeHue.

QUANTITATIVE ASSESSMENT OF REGIONAL PULMONARY PERFUSION USING
THREE-DIMENSIONAL ULTRAFAST DYNAMIC CONTRAST-ENHANCED MAGNETIC
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Background. Currently there is a high demand in reliable noninvasive diagnostic technique assessing the physiological
parameters of the lungs. We are exploring the three-dimensional ultrafast MRI sequence as a novel diagnostic modal-
ity allowing the assessment of regional quantitative perfusion parameters in pulmonary tissue.

Aim. To assess regional differences in quantitative pulmonary perfusion parameters in 10 volunteers with no evidence
of interstitial lung disease by computed tomography, clinical, and laboratory data.

Materials and methods. 10 volunteers with no signs of interstitial lung disease were examined by three-dimensional
ultrafast dynamic contrast-enhanced MR imaging using 3D T1l-weighted images. The values of pulmonary blood
flow (PBF), mean transit time (MTT), and pulmonary blood volume (PBV) for the targeted regions of interest were
calculated based on the dynamic image series. For calculations, arterial input function (AIF) was used, as well as the
time-intensity curves.

Results. The values of PBF, MTT, and PBV showed statistically significant differences between central and peripheral
sections of lungs. Provided model can be implemented for quantitative assessment of regional pulmonary perfusion
allows it to be used to determine the reliability of PBF, MTT and PBV values.

Conclusions. Three-dimensional ultrafast MRI sequence is a novel diagnostic modality allowing the assessment of re-
gional quantitative pulmonary perfusion parameters in pulmonary tissue, regardless of physiological features of blood

supply mechanisms in different lung regions.

Keywords: lung; magnetic resonance; MR; perfusion; gadolinium; dynamic contrast enhancement.

AKTYANbHOCTb

IIpu 7erouHbIX 3a00JI€BAHMAX TOCTATOTHO YaCTBIM
CIIy4aeM CTaHOBHUTCS COXpaHEHUE KPOBOTOKA MPHU CHU-
’KEHUU YPOBHS BEHTWISIIIUM — TaK Ha3bIBaeMoe Iep-
(hy3nMOHHO-BEeHTHIIAIMOHHOE HecoBnaenue [11]. [Toa-
TOMY Ba)KHO OLICHUTbH KOJIMYECTBEHHO XapaKTEPUCTUKHU
nepdy3ud U BEHTWIAINHNHA, KaK B COBOKYITHOCTH, TakK
u 1o otaenbHOCTU. COBOKYIHBIE 3HAUCHUS JTaHHBIX
napaMeTpoOB OIICHUBAIOTCS METOIOM OJHO(OTOHHOM
OSMHUCCHOHHON KOMIBIOTEpHOW TOMoOrpaduu, coBMe-
MIEHHOH ¢ KoMTbIoTepHO# ToMorpadueit, (ODIKT/KT)
C WCIONBH30BAHUEM MEUCHBIX PAAHMOHYKIUIAOM DPH-
TPOLIMTOB HWJIM MaKpOarperatoB ChIBOPOTOUYHOTO ajlb-
oymuna, Xe-133 u 150-Bona [31, 36-38, 43]. Oanako
OIIeHKa Tepy3uH MOXKET OBITh MPOBEACHA C HCITOIb-
30BaHUEM JBYXdHEpreTuueckol penrtreHoBckod KT
C KOHTpacTHBIM ycuiieHueM [45]. Peammzanust oboux
METOJIOB COTPSKEHA C HCIIOJIB30BAHUEM HOHU3HUPYIO-
LIET0 U3IYUYECHUS], K TOMY € 3TH METOJIbl UMEIOT OTHO-
CUTEIHPHO HHU3KOE BPEMEHHOE pa3pellleHHe, CBSI3aHHOEC
C HAIMYUEM «MEPTBOTO» BPEMEHH JETEKTOpa, OTHO-
CUTEJIHHO HU3KUM MPOCTPAHCTBEHHBIM pa3peIlcHUeM,
U pa3INvyHOE PHEPTEeTHUECKOE Pa3pelICHUE JETEKTOPOB
MOHU3UPYIOIIUX H3ITyYCHUH.

B Hacrosiiiee Bpemsi CylIEeCTBYET psJi MCCIeI0Ba-
HUIi, ONMCHIBAIOIIMX BO3MOXKHOCTH JBYMEPHOU JH-
HaMHUYECKOM KOHTPACTHOW MAarHUTHO-PE30HAHCHOM
tomorpadguu (MPT) ams oneHkd 3HAUEHWH IMOTOKA
kpoBu B jerkux PBF [17, 18, 25]. Tlo cpaBHeHuUtO
C PaTHOM30TOTHBIMU UCCIICIOBAHUSIMY IBYyMEPHBIHA JTH-
Hamuueckuii MP-MeTon ¢ JuHaMUYe€CKUM KOHTPACTH-
poBaHuMeM obecrieurBaeT OoJiee BBICOKOE BPEMEHHOE
W MIPOCTPAHCTBEHHOE pa3pelieHne 0e3 UCIOIb30BaHUS
MOHU3UPYIONIEr0 M3NydyeHus. J[ByMepHbIN AuUHaAMuye-
ckuii MP-meton mpencraBiser co0oit HabOp cepwuii
2D-T1-B3BeuieHHbIx u300pakeHuid. [Ipu 3Trom n3o00pa-

JKEHUS IMOJyYalOT HENPEPBIBHO B ONPEACICHHOM HH-
TepBaJie BpEMEHH TOCIie BBEICHHUS KOHTPACTHOTO TIpe-
napara. [JaHHbBI METOJ MO3BOJSAET OLUEHUTh XapaKTep
HAaKOIJICHUS B Pa3jiM4HbIe MOMEHTHI BpeMeHU. OTHAKO
¢ ydetoM TpeOOBaHMI K BPEMEHHOMY pPa3peIICHUIO
M300pakeHUsI UMEIOT HHU3KO€ COOTHOIICHWE CHUTHa/
IIyM ¥ HHU3KO€ NPOCTpaHCTBEHHOe paspemienue. [lo-
MUMO 3THUX HEJOCTaTKOB METOJ JBYMEpPHOH IuHA-
MUYECKOM KOHTpacTHOM MP-Busyanuszanuu B ciiydae
HCCJIEIOBAaHUsl JIETKUX HE IO3BOJISIET OIHOBPEMEHHO
OIIEHWUTh PETHOHAPHYIO JIETOYHYIO Mep(y3uio BBHIY
HEOJHOPOIHOCTH TIOJISA, YTO CTIOCOOCTBOBAJIO JaJIbHEH-
IeMy TEXHUYECKOMY Pa3BUTHIO M yCOBEPILIEHCTBOBA-
HUIO JaHHOW MeToauku [28].

Ha Teky1umii MOMEHT NOSIBIISIFOTCS. HOBBIE TUATHOCTH-
yeckre BO3MOXHOCTH MPT, oTBewaronye pasjmuHbIM
(U3MONOrMYecKHM 3a7jauyaM M, Kak CJIEACTBUE, I03BO-
JSTIOIIME OLEHUBATh MHOTHE (PM3HOJIOTHYECKHE MapamMe-
Tpbl. lcnonb30BaHuEe TUHAMUYECKON CEPUH TPEXMEPHBIX
(3D) T1-B3BemIeHHBIX MMOCIICIOBATEILHOCTEH HA OCHOBE
I'PaJIMEHTHOTO 3XO CO CBEPXKOPOTKMMH 3HadeHusMu TR
u TE mno3Boiser mony4arh JaHHBIE C HEOOXOIUMBIM
BPEMEHHBIM U TPOCTPAHCTBEHHBIM pPa3peIiCHUEM JUIs
ToCTpOoeHUsI epdy3nOHHBIX KapT [32, 33].

B skcniepuMeHTanbHBIX paboTax psija mccieaoBare-
neit [22, 29, 44] B kauecTBe (PU3HOJIOTUUSCKON MOJICITU
JUISL pacuyeToB ObUIA MCIOB30BaHa KOHLEMIHS EPBOTO
raccaka KOHTPacTHOTO Ipenapara, Xopouo 3apeKOMEH-
JIOBaBIIasi cedA [UIA OIEHKH COCTOSHUS IEHTPaTbHON
HEPBHON CHCTEMBI MPHU UIIEMUYCCKUX WIH OOBEMHBIX
MOpaKEHHUSIX TOJIOBHOTO Mo3ra. OcoOeHHOCTh THX pa-
00T B TOM, YTO HCIIOJH30BAHHE raMMa-pacrpe/leIICHHS
HE SIBJSUIOCH JOMYCTUMBIM MPU anIpOKCUMALUU KpU-
BOM 3aBHCHUMOCTH WHTEHCHBHOCTH CHTHajla OT BpeMe-
HH. B psie pabot nmokaszano, uto MP-nepdysus nerkux
C PacyeToM KOJMUYECTBEHHBIX MMapaMeTPOB KPOBOTOKA
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nmoctatogHo 3(QexTrBHA, YTO OBLIIO TOATBEPIKICHO
Ha MOJIIH JITOYHOM 3MOoiuu cBuHBH [18, 19, 26].
B HacrosimieM wHccinegoBaHMM MBI PacIIUPHIN
3Ty anpoOMPOBaHHYIO ABYMEPHYIO METOAHMKY 0
3D-cBepXOBICTPOH  MTWHAMHUYECKOH  KOHTPACTHOM
MP-Bu3yanuzanuu y 310pOBBIX JOOPOBOJIBIIEB.
Lenvio 0annoco uccnedosanus Oblna KOJTUISCTBEH-
Hasl OI[CHKA PETMOHAIBHBIX PA3JIMYKMi TapaMeTPOB Jie-
TOYHOUM Tep(dy3uH y 3I0POBBIX JIOOPOBOJIBIIEB METO-
moM 3D-cBepXOBICTPOM NHHAMHYECKOH KOHTPACTHOM
MPT c¢ pacdyerom 3HaAU€HUH JIETOYHOIO KPOBOTOKA
(pulmonary blood flow — PBF), cpennero BpemeHH
naccaxka (mean transit time — MTT) u oObema ne-
rogHoit kposu (pulmonary blood volume — PBV).

MATEPUAJIbI N METOAbl NCCNIEAOBAHUA
3D-/lunamuueckass koHTpactHas MP-Tomorpa-
¢us [24] Obma BemonHeHa 10 370poBBEIM  10OpO-
BOJIbIIAM, 0€3 TPHU3HAKOB TIEPEHECEHHON BHPYCHOM
(COVID-19) mHeBMOHMH B aHaMHE3¢ W Ha MOMEHT
uccrnenoBanus 0e3 XpOHUUECKUX 3a00IeBaHUH JIETKUX.
BospacTt nmaumenToB Ha MOMeHT Je0roTa 3aboneBaHus
BapbHpoBasl oT 24 10 58 ner (cpemHuil Bo3pact —
38,5+ 13,3 roma). Bo Bcex cmydasx wccIemOBaHNE
HauynHaM ¢ pyTuHHOM MPT gjerkux, a 3areM mnepexo-
JWIA K UCCIIEJJOBAaHUIO C HCMOJBb30BAaHUEM TaJOTMHHUN-
cozeprkariiero koutpacrroro Beriectsa (Gadoteridol) [41].
[IpoBommitace nepdysuonnas MPT B pexxume au-
HaMHYeCKOM BocTpuuMYuBOCTH KoHTpacta (DSC —

dynamic susceptibility contrast), mis koTopoit OBIIO
BbIOpano HazBanue 4D LUNG_ PERFUSION, npen-
cTaBisomas coboir Habop cepuii T1-B3BelIEHHBIX
3D-nocnenoBaTeNnbHOCTEH, MOCTPOSHHBIX HA OCHOBE
MOCJIeI0OBaTeIbHOCTEN THITA TPaJUeHT—AX0, OPUEHTH-
POBaHHBIX B KOCO-KOPOHAJTBHOH ITIOCKOCTH (CpPE3bI
OPUECHTHUPOBAINCH MAPAUICIBHO TPYANHE C yIETOM Ba-
PUAHTOB CTPOCHUS TPYAHOTO OT/eNIa TO3BOHOYHUKA);
napaMeTpbl  MOCJENOBAaTeIbHOCTH  IPEICTaBIEHBI
B Tabn. 1. 30Ha wWcclemoBaHWSA BKIIOYAeT BCE OT-
JICJIbl JICTKUX: BEPXHUE U HW)KHHE C 00CHX CTOPOH,
CPEIHIOID MO0 TPABOTO U S3BIYKOBBIC CETMEHTHI
JIEBOTO.

C moMoIp0 aBTOMaTndeckoro mrkekTopa Medrad
MaIieHTaM BHYTPUBEHHO Yepe3 BHYTPHUBEHHBIN Kare-
Tep 18, pacrnoioKeHHbI B aHTEKyOUTaIbHOW SIMKE,
BBOJIMJIM TaJIOJMHHUN-COACPIKANINI KOHTPACTHBIN TIpe-
mapar TrajJoTepuoi ¢ KoHIeHTparuer 273,3 mr/mi
B jo3e 1,0 MJ, ¢ MOCTOSSHHON CKOpPOCTBIO BBEICHUS
3,5 MII/C ¥ TIOCTIeIYFOIIUM BBEACHUEM U30TOHUYECKOIO
pacTtBopa Harpus xjopujaa B oobeme 40 M1 ¢ TOH ke
ckopocthro. [Ipu mepBoM maccaxke OOrOCa KOHTPACT-
HOTO BEIIECTBA 10 COCYAMCTOW CUCTEME MHOTOKPATHO
PETHCTPUPOBANINCE H300pakeHUsT Ha 40 pa3TuIHBIX
YPOBHSX C TOJy4YCHHUEM 7 JMHAMHUYECKUX H300pake-
HUI Ha Ka)JI0M ypoBHe. M300paskeHus mepBoro nacca-
JKa OBUIM TIOJYYEHBI Tiepesl UHbEKIHeH KOHTPACTHOTO
BEIIECTBA I OIpeneieHus 0a30BOH IJWHUHM WH-
TeucuBHOCcTH MP-curnana. C MOMeHTa BBEICHUS

Tabnuya 1 / Table 1

XapakTepucTMka napaMmeTpoB MeETOAUKN NePdY3UMOHHOW MAarHUTHO-PE30HAHCHOM TOMOrpadun B pexmme OMHaMu-
4YeckolM BOCNPMMMYMBOCTM KOHTpacTa Ha ToMorpade Ingenia Philips 1,5 Tecna
Technical parameters of the dynamic contrast susceptibility (DSC) MRI sequences on the Ingenia Philips 1.5 Tesla MR scanner

[Mapamerpsr / Parameters

4D _LUNG_PERFUSION

OpuenTanus cpe3os / Orientation of slices

Kopownansuas / Coronal

NmnynbcHas nocienosaresnsHOCTh / Pulse sequence

TFE

TR/TE, mc / TR/TE, ms

3,5/1,57

Marpuna / Matrix

132 x 117 x 40

Pa3smep Bokcessi, MM (carutT * nonep x Bept) / Voxel size, mm (sag X tra X vert)

3,03 x 2,99 x 8,00

Tonmuna cpesa, mm / Slice thickness, mm 4

NSA 1

IMonnoe Bpemst ckanupoBanusi, ¢ / Full scan time, sec 18
Ob6uiee konuuecTBO cepuit B Habope / Total number of series in the set 22
BpeMmst KOHTPOJIBHOTO CKaHa C TIOTHBIM 3aMOJHEHHEM K-IPOCTPAHCTBA, C /

Time of the control scan with full filling of the k-space, sec 2,5
BpemenHoe paspeuenue, ¢ / Temporary resolution, sec 0,6

Tpumeyanue. TTpu NOCTPOCHUH GU3NOTOTHIECKON MOJEIHN AJIsi OLCHKH Mepdy3ur CYUTACTCS, YTO B HCCIEyeMOil 00J1acTH OTCyT-
CTBYET «MEPTBOE IPOCTPAHCTBOY [9], a TakiKe apTepHallbHO-BEHO3HBIC MIYHTHI [7]. BKilaJi HHTEHCHBHOCTH 3a CYET TPOHHUECKOTO
KpoBoToKa [39] B naHHO# paboTe cunTaeTcs NpeHeOPEKMMO MaIbIM U HE YYUTHIBACTCS.

Note. In the physiological model for evaluating perfusion it is assumed that there is no “dead space” in the regions of interest [9],
as well as arterial-venous shunts [7]. The contribution of intensity due to trophic blood flow (via bronchial arteries) [39] in this work
is considered negligible and is not taken into account.
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Puc. 1. AKcManbHble pPEKOHCTPYKUMU Ccepuii  U306parkeHui
C AMHAMUYECKUM KOHTPACTHbIM ycuneHueMm. a — Boibop
ROl B o6nactu neroyHoro CTBONA U BOCXOASLLErO OT-
AeNna aopTbl AJiA KauyeCTBEHHOI OLLeHKU MpPUroAHOCTH
AaHHBIX; b, ¢ — BbIGOP 30H MHTEpeca B JIEBOM NIETKOM:
NpoAEMOHCTPUPOBaHbI NepUpeprUeckue U LeHTpanbHble
oTAeNbl BEpXYLWEeYHO-3aiHEr0 CErMeHTa IeBOro NIErkoro
Ha pasHbIX YPOBHAX; d — TO Xe ANS NPaBOro JIerkoro
C OTAENbHbIM PacCMOTPEHWEM B BEpXHEW Aone Bepxy-
LIEeYHOro U 3aaHero cermeHToB. (neayet 06paTUTb BHU-
MaHue, UTO JaHHbIe U306paXKeHUs ABNAIOTCA 3epKalbHO
OTPaXX€HHbIMU OTHOCUTE/IbHO KNaccuyeckomn OpUeHTauuu
KOMMbIOTEPHBIX M MAarHUTHO-PE30HAHCHBIX U306PaXKeHMIA
Axial reconstructions of image with dynamic contrast
enhancement. a - Selection of ROl in the area of the
pulmonary trunk and ascending aorta for a qualitative
assessment of the suitability of the data; b, ¢ - Selec-
tion of areas of interest in the left lung: peripheral and
central sections of the apical-posterior segment of the
left lung at different levels are demonstrated; d - the
same for the right lung with separate examination in the
upper lobe of the apical and posterior segments. These
are mirror images of classic-oriented CT/MRI projections

Fig. 1.

. KopoHanbHble peKOHCTPYKUMM Ccepuit  U306pakeHHi
C AUHAMUYECKUM KOHTPACTHbIM YyCUNIEHUEeM. a — Bbi-
6op ROI ans onpepnenenns dyHkuuu AlF. Mpu BbIGO-
pe AaHHO 06nacTM MHTepeca cnepyeT UCMONb30BaThb
MPR-peKOHCTPYKLMM ANS UCKNHOYEHUSA U3 30HbI MHTEpeca
JIeroYHbIX apTepuii; b — BbI6Gop obnacreit MHTepeca B KO-
POHaNbHO NIOCKOCTU ANA CPABHEHUSA C MPUBEAEHHBIMU
B IMTepaType AaHHbIMU

Coronal reconstructions of image with dynamic contrast
enhancement. a - The choice of ROl for AIF. When
selecting this area of interest, MPR reconstructions
should be used to exclude pulmonary arteries from
the area of interest; b - selection of areas of interest
in the coronal plane for comparison with the pub-
lished data

Fig. 2.

KOHTPACTHOTO BELIECTBA Nepy3UOHHOE HCCIEA0BAHNE

3aHam0 18 c.

Jist oueHKH mepdy3ur UCTOIB30BaU CIIETYIOLIHE
MIPEATION0KEHHSL:

1) BeiOpanHas obOnacte mHTepeca (Region Of Inte-
rest — ROI) umeeT onuH WCTOK M OMWH CTOK IS
KOHTPAacTHOTO Tperapara;

2) BO3MOXKHO BBIACTHUTH KPYIHBIH MUTAIOLIMNA COCYI,
MO3BOJISIIOLIMN MOTYYUTh TpaduK 3aBUCUMOCTH UH-
TEHCHBHOCTB — BpeMsl JUIs IIOJY4EHHUsI COOTBETCTBY-
IOIIMX BXOJHBIX JIaHHBIX;

3) nony4yeHHbBIH rpaduK 3aBUCUMOCTH JOJDKEH UMETh
YYacTKH BO3PACTaHUSI M yOBIBaHHUS, IPUYEM 3HaUe-
HUSI UHTCHCUBHOCTH B HYJIEBOW M KOHEUHBIX TOY-
Kax JOJDKHBI OBbITH IPUOIM3UTENBHO PaBHBI, UYTO
CBUJICTEIHCTBOBAJIO ObI 00 OTCYTCTBUHM HAKOTLICHHSI
KOHTPacTHOTO Mperapara.

Jnst ananm3a TaHHBIX, MOJMYYeHHBIX B X07e o0cieno-
BaHUs, MCIIOJIB30BAJIN [Ba IMOAXONA: KAaueCTBEHHBIA —
Ha OCHOBE YHCIIOBBIX JIAHHBIX 3aBHCHMOCTH WHTCH-
CHBHOCTH OT BpPEMEHH B BBIOpaHHOW 30HE HHTEpeca;
MOJIYKOJIMYECTBEHHBI — € TIOCTHPOLIECCHHIOM B IIPO-
rpamme Firevoxel ¢ mociemyromeii 00paOOTKON TaHHBIX
Ha Oa3e makera Matlab [8] 1 ero BCTpoeHHBIX (DyHKITHIA.

[IpoBomumu ananu3 anst cooTBeTcTByrOmux ROI,
KOTOpBIE BBIOMpAIHMCh B ABYX IUIOCKOCTAX (puc. 1, 2).
Beibop ROI mpoxogun ¢ ydeToM KpOBOCHAOXKEHUS
BEPXYILEK JIETKUX, MPU 3TOM PACCMaTPUBAINCH CET-
MEHTbl BEpXYLIEK JIETKMX C OTAEIbHBIM H3yYCHHEM
HEHTPaIBbHON U nepudeprudeckoil 30H.

Brauyane paccmarpuBand  ypOBEHb  JIETOYHOTO
CTBOJIa M BOCXOSIIETO OTHeNa AOPThl AJSl OLEHKH
pedepencHoii ¢ynkuuu (puc. 1, a, b). Crenyer ot-
METHUTh, YTO KpUTEpHueM oTOOpa M300pakeHwi ObLIO
OTCYTCTBHE NHKA y KPHUBBIX 3aBUCHMOCTH HWHTEHCHB-
HOCTH CHTHajlla OT BPEMEHH, HAlpUMEp, B CIydasx
Oosiee paHHEr0 KOHTPACTUPOBAHUSI HJIM IPOSBICHUS
WUHIUBUAYAIbHBIX (DU3MOJOTMYECKHX OCOOEHHOCTEM.
[MogoOHBIM 00pa3oM OBUTH HMCKIIOUEHBI W3 PaccMo-
TPEHUS NOTyYEHHBIE JaHHBIE YETHIpEX OO0CIEAyEeMbIX;
NPUTOOHBIMM JUISl JAJbHEHIIero aHaiusa ObUIM MpHU-
3HaHb! JaHHbIe 10 10OpOoBOIBIEB (00IIEe KOTUISCTBO
o0cienoBaHHBIX 10OpOBONBIEB — 14 dYeraoBeK).

Jlanee 30HBI MHTEpeca BBHIOMpPAIH B BEPXYIICUHBIX
CEerMeHTax OT YPOBHS AYTH aOpTHl U BBIIIE C MHTEP-
BaJioM 1,5-2 ¢M B 3aBHCHUMOCTU OT aHTPOIIOMETpUYE-
CKHUX IIapaMeTpoB IalMeHTa. Bcero onennBaim yeTbipe
YPOBHSI: MEPBbIA Ha yPOBHE OYIW aopThl, MOCIECAHUI
B BEPXYIIKE JIETKOT0, 0e3 BBIACICHNUS Meprudepruiecko-
TO OTAena.

[TomoOHBIN BEIOOP 30HBI HHTEpECA JIOTHIECKH 000-
CHOBBIBAETCS TEM, 4TO NepudepudecKkue OTAeIIbl KpPo-
BOCHA0YKAIOTCSl XYK€ U JOJDKHBI UMETh OoJiee cpeaHee
BpeMsl Iaccaxa.
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[Ipu mocnenyromeld MOCTOOPaOOTKE OBLTH TIONY-
YCHBl OTHOCHTEJIbHBIC M HOPMUPOBAaHHBIC 3HAYCHUS,
a Takke rpaduku 3aBUCUMOCTH OTHOCHUTEJIBHON WH-
TEHCUBHOCTH.

[ToMuMoO BBITIIEOTIICAHHOTO BHIOOpA 30HBI WHTEpE-
ca paccmarpuBasiick ROI, opreHTHpOBaHHBIE B KOPO-
HaJIbHOH I10cKOCTH. [10100HBII BBIOOpP 30HBI HHTEpE-
ca B MCHbIIEH CTENEeHU OTpakaeT (hU3UOJOTUYCCKHUE
OCOOCHHOCTH KPOBOCHAOXEHHUSI JIETKHX, TI0ITOMY
JMAHHYIO IPOEKIMI0 KCIIONB30BAIA TOJNBKO JUIS pac-
yera (YHKIUM apTepHaibHOro Bxona (arterial input
function — AIF).

Hocrarouno Gonpmas twiomaas ROI obycnosneHa
TEM, YTO JUIsl TIPOBEICHHS TOCIEIYIOINX MaTeMaTH-
YECKHUX pacdeToB TpeOyercs rIaakocTs GyHkuu [20],

u monoOHeIA pazmep ROI mo3BomsieT crimaauth Kpu-
BbIC 3aBUCUMOCTH MHTCHCUBHOCTH — BPEMs 3a CHET YC-
PEIHEHUST MHTEHCUBHOCTU OT OOJIBIIOrO KOJUYECTBa
BOKCEJICH.

Peruonanbhbie paznuuus cpeaHux 3HadeHuit PBE,
PBV u MTT oneHuBajiu ¢ NOMOIILIO KJIaCCUUYECKUX
METOJIOB CTAaTHUCTHUECKOTO aHaju3a C HCIOIh30BaHU-
eM koadduimenta CThIOJICHTA JIJIsi COOTBETCTBYIOIICH
JIOBEPUTEILHOW BEPOSITHOCTH.

PE3YJIbTATbI

[onyuensr nanusie MP-nepdysun 10 106poBoIb-
ues (tadm. 2-4).

Bpemsi maccaka y JIETOYHOTO CTBOJNIA HWDKE, 4eM
y TapeHXHMBI JIETKOTO, TaK KaK JIETOYHBIH CTBOJ

Tabauya 2 / Table 2

[MonyyeHHble 3HAYEHUS CpeLHEro BpeMeHM naccaxa KoHTpacTHoro npenapata (MTT) B BbIBpaHHbIX 30HaX MHTepeca
The obtained values of the average passage time of the contrast agent (MTT) in the selected areas of interest

3oHa uHTepeca / Cpennee 3nHauenue, ¢ / | IlorpeurHocts, ¢ / | JloBepuTenbHas BEpOATHOCTD /
Area of interest Average value, sec Error rate, sec Confidence probability

MTT o6miee / MTT total 7,15 1,20 0,68

MTT crtBox nerouHoi aprepuu /

MTT pulmonary trunk 3,28 0,40 0,68

MTT ueHTpaabHBIX OTICIOB JI0JICH JIETKOro /

MTT of central regions of pulmonary lobes 721 1,23 0,68

MTT nepudeprvecknx OTIEIOB J0JIEH JIerkoro / 715 108 0.68

MTT of peripheral regions of pulmonary lobes ’ ’ ’

Tabnuya 3 / Table 3

[MonyyeHHble 3HaYeHUs nepdy3unn neroyHon TkaHu (PBF) B BbiBpaHHbIX 30Hax nHTepeca
The obtained values of pulmonary tissue perfusion (PBF) in the selected areas of interest

Cpennee JloBepuTenbHas BeposT- | MuHnManbpHoe | MakcumanbHOe
3oHa uHTEpeca / [MorpemHocTs /
. 3HaueHue / HocTh / Confidence 3HaueHue / 3HaueHue /
Area of interest Error rate - S .
Average value probability Minimum value | Maximum value
PBF B nepudepuyeckux
otnenax / PBF in peripheral 55,4 10,20 0,046 42.4 70,2
regions
PBE B uentpanpibix otie- 102,61 11,81 0,046 74,3 166
nax / PBF in central regions
PBF ¢ ROI B kopoHaIBHOM
npoeknuu / PBF with ROI 78,21 12,2 0,046 50 90
in coronal plane

Tabnuua 4 / Table 4

[MonyyeHHble 3HAaYeHUa obbemMa kpoBoToka Ha 100 mn neroyHol TKkaHu (PBV) B LeHTpanbHbIX U nepudepuryeckmnx

oTAenax nerkux

The obtained values of blood flow volume per 100 ml of lung tissue (PBV) in the central and peripheral regions of lungs

OTnensl nerkux /
Lung regions

PBV, ma/100 mn
nerounoi Tkanu / PBV,
ml/100 ml of lung tissue

OTHOCHTEIbHAS
MOTPEIIHOCTD /
Relative error

AOCOJIIOTHAS OTPEIIHOCTH /
Absolute error

Lentpansubie otaensl / Central regions

12,33

0,21

2,54

Mepudepudeckue otaenst / Peripheral regions

6,60

0,31

2,04

# [legunarp. 2021.T. 12. Buin. 6 / Pediatrician (St. Petersburg). 2021;12(6)

elSSN 2587-6252



20 OPUTMHANbHBIE CTATbWX / ORIGINAL STUDIES
z T z
§ // "\ §

S 2o 7:‘1{_43\,_2"_2_9_7__1;;1  — S

Bpems, ¢ / Time, s

Puc. 3. KpuBble 3aBUCMMOCTU MHTEHCUBHOCTU CUrHana oT Bpeme-
HU B 30He uHTepeca. [yHKTUpPHOI NMHKel oTo6paxaeTcs
CUrHan, nony4eHHbi ana ROl B o61acTu neroyHoro cTeo-
na. OctanbHble NMHUMKU — 06N1aCTU MHTEpeca, BbiIGpaHHbIe
B Iero4Hoi napeHxume. M3o6paxxeHue nony4eHo BCTpo-
eHHbIMK cpeacTBamm FireVoxel

Time-intensity curves in the area of interest. The signal
received for ROl in the area of the pulmonary trunk
is depicted as the dashed line. Other lines are the ar-
eas of interest selected in the pulmonary parenchyma.
The image obtained with integrated FireVoxel tools

Fig. 3.

XapakTepu3yeTcs NpPaKTUYeCKH TIOCTOSHHBIM 00be-
MOM, TO €CTh IBHKCHHE KPOBH OOYCIIOBICHO TOJBKO
TUIPOCTAaTUYECKUM JIaBICHHEM, 3HAYCHHE KOTOPOTO
YMEHBUIAETCSl B Opouecce Toka KpoBU [3]. 3HaueHHs
BPEMEHH Taccaka B NEHTPAIbHBIX U MepUPEPUIECKUX
oT/eNax MPUOTU3UTEIHHO OTMHAKOBEI, & SKCIIEpUMEH-
TaJbHbIE JMANA30Hbl JAaHHBIX MEPECEKAOTCs, U MOIy-
YEHHBIE 3HAYEHHSI HECKOIILKO BBIIIIE, YeM IS JIETOYHO-
ro ctBona. [lomy4yeHHbIE JaHHBIE TOBOPSAT O TOM, YTO
E€MKOCTHBIE XapaKTEPUCTUKHU COCYIOB MEHTPAIbHBIX
U TnepuepruuecKux JoJel JIeTKUX MNPHOTU3UTEIBHO
OJMHAKOBBI.

3unauenus PBF u PBV (tabn. 3 u 4) Hike B niepu-
(hepuUecKuX OTIENax, 9TO ¢ y4eTOM NaHHBIX Talm. 2
CBUJIETEJILCTBYET O TOM, YTO CHIKEHHE ITOKa3ares
PBF npoucxonur 3a cuer cHmwkenus PBV u rpaduue-
CKHU OTpa)kaeTcsl B MEHBIIIEM JHana3oHe N3MEHEHWsI WH-
TEHCHBHOCTH B TIepU(EepPUIECKUX OTJeNIaX. ITO MOXKHO
OOBSICHUTH TEM, YTO B HEHTPAIBHBIX OTJAENaX JETKUX
MIPUCYTCTBYIOT JIOCTaTOYHO KPYIHBIE apTEepHOJIbI, y4a-
CTBYIOILIIE B KPOBOCHAOXKEHHU IMEpUPEPHUUSCKUX JO-
JIei, HO KOTOphIe TeM He MEHee He MOTYT OBITh HCKITIO-
YeHBI W3 30HBI PACCMOTPEHHUS H3-3a MAJIOTO Kaimopa.

Taxum 00pa3oM, MOJydeHHBIE PE3yJAbTaThl JIEMOH-
CTPUPYIOT 1eNeco00pa3HOCTh HCIOJIB30BAHUS TpeX-
MEpHOH CBEpXOBICTPOH AMHAMHYECKOM KOHTPACTHOH
MP-Buzyanu3aiuu sl OIIEHKH Pa3HUIIBI TApaMeTPOB
KPOBOTOKa 370POBOW JIETOYHOW TKaHU.

Ha puc. 3 u 4 npencrasieHbsl KpuBble KOHTPaCTUPO-
BaHUS (3aBUCHMOCTH MHTEHCHBHOCTH CHTHAJA OT Bpe-
MEHH) W TpauKh 3aBUCHMOCTH OTHOCHUTEIHHOTO CO-
JiepKaHusT KOHTPACTHOTO TIperapara B 30HE WHTepeca.

Ha puc. 4 HammsgHO MPOAEMOHCTPUPOBAHO, HYTO
UCIIOJIb30BAHUE  IOJIYKOJUYECTBEHHBIX  METOJOB

Bpems, ¢ / Time, s

Puc. 4. Tpacdurkmn 3aBUCUMOCTU OTHOCUTENLHOTO COAEPXKA-
HUS1 KOHTPACTHOrO MpenapaTa B 30HE UHTepeca.
MyHKTUPHOM NMHME 0603HaUYeHa 30Ha MHTepeca
B 061aCTU JIEFOYHOTO CTBONA, OCTA/IbHbIE JIMHUU —
30HbI MHTEpeca, BbIOpaHHbIE B IEFOYHOI NapeH-
Xume

Graphs of the dependence of the relative con-
tent of the contrast agent in the area of inter-
est. The dashed line corresponds to the pulmo-
nary trunk. Other lines reflect signal intensity
in different ROl in pulmonary parenchyma

Fig. 4.

C BBIUKCJICHUEM OTHOCHTEILHON KOHTPACTHOCTU He-
CKOJIbKO HEBEPHO, TaK KaK OTHOCHUTEJIBHOE H3MEHE-
HUE UHTCHCUBHOCTH CHUTHAJA JJISl YYACTKOB JIETOYHOMN
MMapeHXUMbI MOYKET INPEBBIIIATH TAKOBOE IS JIErOY-
HOTO CTBOJia 3a CYET HEOJHOPOJHOCTU JICTOYHOM
TKaHW BCJICJICTBUE HAJIMYUS BO3IYIIHBIX IOJOCTEH.
B nmanHOM ciy4ae clielyeT MOJIb30BaThCsl CIICAYIO-
UM TIPUOJTMKEHUEM

C(t) « S(1)— S(0),

rie C —KOHIEHTpAIUsl KOHTPACTHOTO IIperapara,
S — WHTEHCUBHOCTh CHUTHANa, ! — BpPEMs IPOXOK-
JIEHUs] KOHTPACTHOTO Iperapara.

CremyeT Takke OTMETHUTH TOT (PaKT, YTO TaK Kak
BEJIMUMHA T'E€MAaTOKPUTA MOXET pPa3Iu4aThCs Ui Jie-
TOYHOTO CTBOJIA, apTepUNl M apTEPUOI JIETKUX, 3TO
CJIeyeT YYUTHIBATh IIPH PAcYeTe OTHOCUTEIILHON KOH-
uentpanuu [13, 19].

OBCYXAEHUE

Du3no0rnyecKue OCHOBBHI NMOCTPOEHHS MAaTe-
MATHYeCKOH Mojaeau nepy3nu Jerkux

Maiblif Kpyr KpoBOOOpPAIIEHUS BMEIIAEeT BECh 00b-
€M CEepAECYHOTO BHIOPOCA KaK B COCTOSIHUU TOKOSI, TaK
Y TpU HanpsDKeHUU. B mokoe KPOBOTOK JIETKUX He-
OIHOPOJICH W HamNpaBlicH B HIKHHUE 30HBI, IPU HAIPSI-
YKCHUU TPOUCXOIUT PACIIMpPEHNE U BKIOYCHUE B IHP-
KYISIIAIO paHee He 3aIeHCTBOBAHHBIX COCYIOB [2].
B Hacrosiee BpeMsi Kax/blil COCyJl XapaKTepu3yercs
PE3UCTEHTHOCTBIO U €MKOCTBI0. JIerounoe cocyaucroe
CONPOTHUBIICHUE XapaKTEPU3YyEeTCsl KaK OTHOLICHUE pas3-
HUIIBI JaBJIEHUW B JIETOYHOW apTepuUM U JIEBOM MpeJ-
CepIMN W CKOPOCTH JIETOYHOTO KpoBOTOKa. OpmHAaKo
JICTOYHBIN KPOBOTOK HECJIB3A CUUTATh JIAMHWHAPHLIM,
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Puc. 5. Cxemartnueckoe usobpaxeHne GyHKUMOHANbHBIX 30H B MOJIOKEHUM Niexa u ctoa [14]. P, — anbBeonspHoe AaBneHue;

pa

P_ — paBneHue neroyHoe apTepuanbHoe; va — AaBJieHUe siero4yHoe BeHO3Hoe

Fig. 5. Schematical representation of functional zones in the supine and standing positions [14]. P, - alveolar pressure;
Ppa — pulmonary arterial pressure; va — pulmonary venus pressure

a JIETOYHBIE COCY/IbI, CKOPEE, OTHOCITCS K EMKOCTHBIM,
Hexenu pe3uctuBHbIM [3]. Takum oOpaszom, Beawuu-
Ha COCYJIUCTOTO COIPOTHBIICHUS OyJeT HETIOCTOSHHOM,
YTO TIO3BOJISIET PACCykAaTh O nepdy3uu B TepMHHAX
Teopun 0O0pabOTKHM CHTHAJIOB, pacCMaTpHUBasl XapakTe-
PUCTHKHM TKaHU KaK MEPEeIaTOYHy0 (DYHKIIHIO.

[IpuHSATO BBIACHATH YETHIPE 30HBI JIETKUX —
(hyHKIIMOHANIbHBIE 30HBI BecTa, KOTOphIe YYUTHIBAIOT
HalW4ye JaBJICHUS KaK NMPUYIUHBI TOKa KpoBU [42].
COOTBETCTBEHHO, BBIIEISAIOT AIbBEOJSPHOE, JIETOY-
HOE apTepHajibHOE W JIETOYHOE BEHO3HOE JaBJIeHHE
[4, 15, 16].

Benmunnaa 30H Becra mMeer TecHyr B3anMOCBS3b
C TIONIOKCHWEM Telna W TryOwHoW Bmoxa. Ha pmc. 5
MIPEACTaBIEHO CXeMaTHYecKoe H300pakeHne 30H Be-
CTa, MpH TOM 30Ha 4 (00JAaCTH JIETKUX CO CHUKEHHBIM
KPOBOTOKOM, T/ COTPOTHBICHHE KPOBOTOKY CO3MAIOT
AKCTpaabBEOJISIPHBIE COCY/BI) HE 00O3HAYeHa, TaK KaK
ncuezaer ¢ mryookum Broxom [4]. Kpome Toro, B mo-
JIO)KEHUU Jieka OOMbIas 4acTh JIETKUX COOTBETCTBY-
eT 30He 3, 30Ha | OTCYTCTBYeT, a 30Ha 2 MPUXOIUTCS
Ha MEpelHue OTAEHbl JIETKUX [5], mo3roMy [jisl aHa-
JM3a KPOBOTOKA y 37I0POBBIX JOOPOBOJBIIEB B paMKax
JTAHHOTO HCCJIEIOBAHUS (MCCIIEIOBAaHUE TPOBOIMIIOCH
Ha BJOXe, JIe)Ka Ha CIUHE) ObLla BhIOpaHa BEpXYyIIKa
JIETKUX, TAC JABICHHE B JICTOYHOW apTepuu OOblie
JISTOYHOTO BEHO3HOTO JIABIICHHWS W, B CBOIO O4Yepelb,
BBINIC aJIGBEONSIpHOTO. TakmMm o00Opa3oM, B JTaHHOM
30HE KpPOBOTOK ONpENEeNseTcs] pazHHUIEeH MEeXay [aB-
JICHUEM B JICTOUHBIX apTepPHsSX W JICTOYHBIX BEHAX,
YTO JeJIaeT MPABOMEPHBIM OOBIYHBIE pPACUYEThl JIErou-
HOTO COCYIHCTOTO CONPOTHBIICHHS, paHee IOIPOOHO
paccMmoTpenHsie B pabdorax L. Axel [12]. Veemmuenue
WIA YMCHBIICHUE KPOBOTOKA B JAHHOW 30HE IPHBO-
JUT K PacUIMPeHHIO0 YK€ OTKPBITBIX KanwuisipoB [4].
CrnenoBarenbHO, 30Ha MHTEpeca JI0JDKHA OBITh BHIOpaHa
C YYETOM JaHHBIX 0COOCHHOCTEH, W HamboIee MmoKas3a-
TEJIbHBIM Oy/IeT BBIOOP 30HBI HHTEPECA HUKE BEPXYIIKH
JIETKOro Ha 1-2 cM MO BEepTHKAIH.

Jlerkoe — 3TO opraH ¢ JBOHHOI CHUCTEMON KpPOBO-
CHaO)KeHMsI, UMEET JBa apTepUaIbHBIX BXOAA, NPHU
9TOM MEPBBIM BXOH, oOecreunBarOmUi (QyHKUNIO Ta-
3000M€Ha, OCYIIECTBIIIETCS Yepe3 CUCTEMY JIETOYHbIX
apTepuil W JIETOYHBIX BEH, B TO BpeMsl Kak Tpoduka
opraHa MpOMCXOJUT 3a cYeT OPOHXHAIBHBIX apTepuit
1 OpOHXMANBHBIX BeH. B OpoHXuanbHbIE apTepUH MO-
CTYyIAeT HACBILEHHAs KHCIOPOIOM KpOBb M3 0OO0JIb-
LIOro Kpyra, KajuOp IaHHBIX COCYIOB [OCTAaTOYHO
HEBEIIMK, MOATOMY BKJIQJ TPOPHUYECKOTO KPOBOTOKA
MpeHeOpPe:KUMO MaJl 3a c4YeT HeOONbIIMX O0BEMOB
KPOBU M HaJM4Usl BPEMEHHOU 3anepkku [39].

ITo onpenenenuro nepdysus sABIIETCA PUINIECKOI
HEeU3MepseMOr BEJIMYMHOM, KOTOpasi MPeCTaBIISIET CO-
001 00beM KpoBH, mpoxoasmii uepe3 100 mi mapeH-
XMMBbI TOW WM MHOW TKaHW 3a MHHYTY. [Ipu ananmze
nanHeiX KT u MPT [12] npuHSTO KUCIONB30BAThH Clie-
JYIOLIME MapaMeTpsl:

e PBV — 00beM IIero4HOro KpOBOTOKA, KOTOPBIH
npezacTaBiIsieT co0oil 00beM KPOBH, MPOXOISIINI
yepe3 BBIOpaHHYIO 30HY HMHTEpeca 3a BCE BpeMs
HaOJIIOIEeHNS,

e MTT — cpenHee BpeMsl maccaxa, IpeICTaBIIsIo-
niee coboii cpenHee BpeMsi, TpeOyroleecs: MoJje-
KyJle KOHTpacTa WM YacTHUIaM KPOBH, YTOOBI J10-
CTUTHYTb 30HBI MHTEpECa;

 PBF — BemmuumHa, mpomopuyoHabHas TepQy3um,
a TaKke 00beMy KPOBH, KOTOPBIH MPOXOIUT Yepe3 BbI-
Opannsiii ROI 3a equHuIly BpeMeHH, HOPMHPOBAHHYIO
Ha ee oObeM. JlaHHas BeJIMYMHA SIBISIETCS OTHOCH-
TEJIbHOM, TaK KaK ISl BHIYMCIICHHUS TOYHBIX BEIMYMH
HEOOXOIMMO 3HAHME I'€MaTOJIOTMYECKUX I1apaMeTpOB
KpPOBH, KOTOpBIE MOTYT BapbHpOBAaThb B JJOCTATOYHO
HIMPOKOM JIMaria3oHe ¥ He MOTYT OBITb ONpenesieHbI
HETMIOCPEACTBEHHO TIepe]] 00CIEeI0BAaHUEM.
CymectByromasi KOHLENIUS TEOPUU pa30aBIeHUs

KOHTpacTHOTO Tipernapara (anri. — Indicator dilution

theory) [28] ncnonb3yet [uist OLCHKH TepPy3ur TKaHN

00beM M CKOpOCTb KpoBoToka Ha 100 My TKaHH
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oprasa, IpUYeM €IUHHUICH M3MEPEHUs BpEMEHH CITy-
JKUT MUHYTA, OJHAKO CpPEIHEe BpeMs Tacca)ka BBIpa-
JKaeTcsl B CEKyHJax.

Crot () =C (@ h(t) = j.CAIF (v)-h(t —1)dr,

rie C — KOHIEHTpalus KOHTPACTHOTO Mpernapara,
t — BpeMs HaONMIOACHMs OT Hayaja BBEICHHS KOH-
TPacTHOro mpenapara, & — (pyHKUUS, COOTBETCTBYIO-
mas IVIOTHOCTH paclipelelieHNs BPEMEHHU IPOXOXkKe-
HUSI YaCTHI[ JIO UCCIeyeMOH o0NacTH 1O BpPEMCEHH,
T — MEepeMeHHas, 0 KOTOPOHW MPOBOIUTCS HHTETPH-
poBaHue (BpeMs HaOJIOACHMS OT Hayala BBEICHHUS
KOHTPAacTHOTO Tipernapara), d — audQepeHiual.

[IpakTuyeckne HOAXONBI Ul PELICHUS JaHHOTO
YpaBHEHMSI W H3BICUCHHS W3 HETO0 HWHTEPECYFOIIUX
(DU3MOIOTHYECKHUX AapaMeTPOB MNPEAJIOKEHBI B s
pador [27, 33, 34] 1 1oCTaTOYHO MIUPOKO PACIPOCTpa-
HEHbI B HACTOsIILEEe BPeMs MPHU paboTe ¢ LEHTPaIbHOI
HEpPBHOM cHCTEMOM.

[TomMumoO 3TOTO, BO3MOYKHO HCIOJIB30BAHHUE ITOJTY-
KOJINYECTBEHHBIX IMOIXOA0B, PACCMATPUBAIOIIUX (YHK-
U0 /1(f) Kak BEpOSTHOCTH JIJISl YACTHIIBI IIPOUTH 30HY
MHTEpeca 3a BpeMsl f, U, COOTBETCTBEHHO, BBIUUCIIATH
cpeaHee BpeMsl naccayka Kak MepBblii MOMEHT JaHHOU
¢ynkuun. B paborax [28, 34, 35] ykaspIBaercs, 4TO
JUIsL JalbHEHIIMX PacdeToB YIOOHO CTPOUTH Mepera-
TOYHYIO (DYHKLHUIO BHUIA

R(t) = l—jh(t)dr

[rme R — pesunyansHas (octatounas) QyHKUus, ¢ —
BpeMsi HAOIIOJICHUSI OT Havajla BBEJACHHS KOHTPACTHOTO
nperapara, 7 — (GyHKIHSI, COOTBETCTBYIOIIAs TUIOTHO-
CTH pacIpe/ieieHHs] BPEMEHH MTPOXOXKIICHUS YaCTHIL JIO
UcCiIeayeMol 00JIacTH MO BPEMEHH, T — IepeMeHHasl,
[0 KOTOPOW TMPOBOIUTCS HHTETPUPOBAHUE (BpeMs Ha-
OJIFOfICHHsT OT Hayasla BBEJCHHS KOHTPACTHOTO Mpera-
para), d — muddepernman], KOTOpble BO3MOXKHO OCY-
HIECTBISITH KaK C UCIIOJIb30BaHMEM MOJIEJIeH, Tak U 0e3
nux [21, 30].

B cnyuae pacuetoB 0e3 WCMONB30BaHUSI MoOjEeH
TpeOyeTCsl penmnTh MaTpudHOe ypaBHeHnue [10]:

A-b=c,

rae Marpuia A U BEKTOp ¢ CTPOATCS U3 BXOAHBIX JaH-
HBIX, @ BEKTOP b COAEPKHUT NepeaaTouHylo (YHKIIHIO
U 3HAYCHUE IS CKOPOCTH KpOoBOTOKa. J[Is permeHus
JAHHOTO ypaBHEHUS HCIIONb3yeTcs anreOpandecKuid
MOAXOJl C CHHTYJSIPHBIM Pa3lIOKEHUEM MaTpuibl A.
s nomydenust rpaduka 3aBUCUMOCTH KOHLICHTPa-
IIMM KOHTPACTHOTO TIperapara yYUTBHIBAJICS TOT (aKT,
YTO MPH €TO MAJIBIX KOHIICHTPAIUSIX KOHIICHTPAITHS TPSi-
MO TPOTIOPLMOHATIbHA UHTEHCUBHOCTH curHajia [40].

Jnis mpuBeneHNs SKCIEPUMEHTABHBIX TaHHBIX K HYX-
HOMY BHJIy MOXXHO BOCIIOJIb30BaThcs (hOpMYIIOit:

S(
iy 2Dy,
S(0)
rme C — KOHIEHTpalus KOHTPAcTHOIO Mpenapara,

S — MHTEHCUBHOCTH CHUTHAJA, ! — BpPEMs MPOXOXKie-
HUSl KOHTPAcCTHOTO Ipernapara.

B nameii pabote mpoaHaaM3upoBaHa 3aBHCUMOCTh
WHTCHCHBHOCTH CHTHaJla OT BPEMEHH B JIETOYHOU
apTepur, a TaKXKe OIIEHEHa 3aBHUCHUMOCTh MHTEHCHB-
HOCTH CHTHajla B BEpXYLIKax JIETKUX C BKJIIOYEHH-
€M B HCCIIEJIOBAaHHE TI'PAaBUTALMOHHO-3aBHCHUMBIX 30H
nerkux. Ilpy maHHOM moxpxone KpuBas 3aBUCHUMOCTH
MHTEHCUBHOCTH CHUI'Hajla B BEIOPAHHOMN 30HE MHTEpeca
OT BpPEMEHU HE amMpOKCHMHUpPYeTCs HUKaKOH CIIeIu-
anpHOU (yHkumei [1], nanpumep Qynkuuend AIF mis
JIETOYHOTO CTBOJIA MJIM TaMMa-(yHKIHUEH 110 aHaJIOTHH
C LEHTPAJIbHOH HEPBHOM CHCTEMOM.

[Ipu ncronb30BaHUN TTOTYKOIMYECTBEHHOTO TTOIXO0-
Jla TIPOU3BOAMTCSA BBIUMCICHNE OTHOCHUTENIBHBIX 3Ha-
4eHui o0beMa M KPOBOTOKA C HCIIOIb30BAaHHUEM Me-
TOJOB YMCIEHHOTO MHTerpupoBaHusa. C MX MOMOUIbIO
BO3MOXKHO OIIPEJEIICHUE OTHOCUTEIBHOTO 3HAYCHHUS
o0bemMa KpOBH, KOTOPOE BBIYUCISETCS KakK TUIOMIAAb
noAarpauka UCCIeAyeMOld KPUBOM 3aBUCUMOCTU HH-
TEHCUBHOCTH OT BPEMEHH, IOJIy4aeMOro Mo METOAy
Tpaneuuil [6]. B naHHOU MoOzmenu B KaueCTBE Pe3yJib-
TaTOB II0JIyYEHbl OTHOCUTEINbHBIE (TO €CTh B YCIOBHBIX
BEJINYMHAX) 3HAUYEHHsI 00beMa U CKOPOCTH KPOBOTOKA,
OJTHAKO 3HAUEHHUs] CPEIHEro BPEMEHHU MPOXOXKICHMS
KOHTPAcTHOTO Ipernapara aOCOIIOTHBL.

KpoMe momyKkomm4ecTBEHHOM MOJEIH HCIIONb30Ba-
JU METOJl pacyeTra CKOPOCTH KPOBOTOKA C TOMOIIBIO
¢GyHKIME 00paTHOM CBEPTKM M CHHTYIISIPHOTO Pasiio-
JKEHUSI MaTpULbl, TOCTPOCHHON U3 TpaduKa 3aBUCHMO-
CTH HMHTEHCHBHOCTB — BpeMs JUIsl JIETOYHOTO CTBOJIA,
Kak MpojieMOHCTpupoBaHo B padore [30], ¢ Toil pas-
HUIEH, 9TO JUISI TMOCTPOCHMS KPUBBIX HCIIOIB30BaHA
3aBHCHMOCTb KOHIIGHTpAIMsl — HHTEHCUBHOCTD IS
T1-u300paskeHnii ¢ HU3KOW KOHIIEHTpaLUel KOHTpacT-
HOTO TIpernapara, a TakKe ¢ IONPAaBKOM Ha BEIUYHHY
reMaTOKpUTa B KPYIHBIX (JETOYHBIA CTBOJ) U MEJIKHX
cocyaax (BEeTBH JIETOUHBIX apTepUi, apTeprOIIBI U TIp.).

[puBenennsie panee nanusie H. Hatabu u coast. [ 18]
B HACTOSIILIEM HCCJIEOBAHNUN TOATBEPKIEHBI YUCIIEH-
HBIMH pacyeTamu. B Tabn. 3 mponeMoHCTpUpOBaHbBI
3HaueHus: PBF, xoropble cornacyrorcs ¢ paHee MoJy-
YeHHBIMH JJaHHBIMH U3 MHUPOBOM JUTEpaTypbl IJs KO-
ponanbHOro BeiOopa ROI [20]. [TonyueHHbIe 3HAUCHUS
MONAJal0T B AKCIEPUMEHTAIBHBIN JHANa30H.

PacxoxeHns B TaHHBIX MOXKHO OOBSICHUTD TEM, UTO
MIPY pacyeTax BO3MOKHO BBOAWTH MOPOTOBOE 3HAYCHHE
JUIsL CUHTYJISIPHOWM JMaroHajabHOM MaTpulpbl, KOTOpas
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UCIIOJIb3YETCSl MPU BBIYMCICHUAX, YTO IIPOJEMOHCTPH-
poBano B pabote [30]. [lomumo 3TOTO, AT JAHHOTO
MeToJla MPOJEMOHCTPUPOBAHBI HEKOTOPBIE pacXoxk/ie-
HUSL B BOCIIPOM3BOJMMOCTH pE3YJIBTAaTOB, KaK IOKa3a-
HO B [26]. Kpome Toro, mo aHaJoruu C LEHTPAJIbHOU
HEPBHOM CHCTEMOM, ¢ BHECEHHMEM IIOIPABKM HA TaK
Ha3bIBa€MyI0 YTEUKYy KOHTpacTHOro mpemnapara [23],
MOZIENb MOXKET OBITh HCIOJIB30BaHa I NalUEeHTOB
C UHTEPCTULHAIBbHBIMH 3a00JCBaHUSAMM JIETKUX, YTO
OyZleT BBINOJHEHO B JAJIbHEHIINX HCCIICIOBAHUSIX.

3AKNTIOYEHUE

Takum 00pa3oM, KMCHONB30BaHHAS MOAETb MPOAE-
MOHCTpPUpPOBaJia CBOIO 3(PPEKTUBHOCTb, W IOTEHIH-
QJIBHO €€ MOXHO INPHMEHSTH IJIs MAalHEeHTOB C WH-
TePCTULHATBHBIMI W3MEHEHUSMH B JIETKUX.

OONOJIHUTENIbHAA UHOOPMALUA

Bxaanx aBTropoB. Bece aBropsl MOATBEpKIAIOT CO-
OTBETCTBUE CBOETO aBTOPCTBA MEXIyHApOIHBIM KpU-
tepusim ICMJE (Bce aBTOpBI BHECHIH CYIIECTBEHHBIN
BKJIaJl B pa3pabOTKy KOHLEMIMHU, NMPOBEIEHHUE HCCie-
JOBAaHHUSA W MOATOTOBKY CTaTbd, NMPOWIM U OJOOpHIN
(MHANBHYIO BEpCHUIO TIepel MyOJIMKaIiei).

KonduukT nunTEepecoB. ABTOPHI ACKIAPUPYIOT OT-
CYTCTBHE SIBHBIX U MOTCHIUALHBIX KOH(JINKTOB UHTE-
PECOB, CBSI3aHHBIX C MyONMKaeld HACTOSIIECH CTaThH.

Hcrounnk ¢puHaHcupoBaHusi. ABTOPHI 3asBIISIOT
00 OTCYTCTBHM BHENIHETO (PMHAHCHPOBAHUS TIPH TIPO-
BEJICHUH HCCIIEIOBaHMS.
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AxkTyanbHocTb. OfiHa M3 MPUYMH 33a4EPXKKM NMCUXOPEYEBOro pasBUTUS — 3NUNEncus, cpefm GopM KOTOpoi ocoboe MecTo
3aHMMaeT (dOoKanbHas BMCOYHAs anunencus. M3yyeHne HGuMoMapkepoB pacCMaTpPMBAEMOro NAaTONIOrMYeCKOro COCTOSIHUS
C NOMOLLbK NMPOTOHHOW MarHUTHO-PE30HAHCHOWM CMEeKTPOCKOMUM KaK MoKasaTenei, NoafatlimMxcs O06beKTUBHOM oOLeHKe
U M3MEepeHUto, onpeaensieT NpakTUYeCKy aKTyalbHOCTb AaHHOM paboTbl.

Uenb uccnepoBaHua — onpenenuTb posib U MECTO MPOTOHHOW MArHUTHO-PE30HAHCHOM CMEeKTPOCKONUKU B KIMHUYECKOW
npakTuKe y AeTei C 3a4epXKOM NCUMXOpevyeBOro pasBMUTUS, aCCOLMMPOBAHHOW C BUCOYHOM 3NUNENCUEN.

Matepuansl u MmeToabl. ViccnepoBaHo 37 peteit B Bo3pacTte oT 2 go 10 net, u3 Hux 15 geteit ¢ aMarHo3om «3adepxka ncu-
XOPeyeBOro pasBUTUS, CTPYKTYPHAsh GOKanbHas BUCOYHAS IMUIENCUsS» BOLIM B MePBYIO rpynny cpaBHeHus. BTopyto rpynny
cpaBHeHusi cocTaBunun 12 peteit 6e3 maTonornu LEHTPanbHOW HEPBHOM CUCTEMbl, NPOXOAsLMe 06CnefoBaHUE METOLOM
NPOTOHHOM MarHUTHO-PE30HAHCHOWM CNEeKTPOCKOMWUU ANS UCKIHOYEHUS coMaTuyeckux 3aboneBaHwii. TpeTblo rpynny cpas-
HeHua coctaBunn 10 peTeit co CTPyKTYpHOM dOKanbHOM BMCOYHOM 3nunencuen, 6e3 3aaepku ncMxopeyeBoro pasBuUTHS.
06cyxaeHune. [1ns onpeaeneHns KOHLEHTPALMM HEMPOMETAbOoNUTOB B TKAHAX FOIOBHOIO MO3ra y NaLMeHTOB MCNOJb30Ba-
M MYNbTUBOKCE/bHYI0 MPOTOHHYK MarHWTHO-PEe30HAHCHYI cnekTpockonuto (MeTogom PRESS). Y nauneHTOB € 3apepxkoi
NCUXOpevyeBoro pasBUTUSA, aCCOLMMPOBAHHOM C BUCOYHOW 3MUNENCUEN, BbISIBUIOCh CHUXKEHME COOTHOLLEHUS KOHLLEHTpaLuii
NAA/Cr (p < 0,05) B noCTUeHTpanbHOM M3BUAMHE CNpaBa, BUCOYHOM [LOMe CrpaBa M rMAMOKaMnax M BHYTPEHHEW Kancy-
ne c 06enx CTOPOH 3a CYeT CHWXEeHWs KOoHueHTpauuu N-aueTunacnapTaTa; yBeAMYEHUE COOTHOLIEHUS KOHLEHTpauuin
Cho/Cr (p < 0,05) B npedpoHTanbHOM Kope, MOCTUEHTPabHbIX M3BUIMHAX U BHYTPEHHEN Kancyne ¢ 06enx CTOPOH 3a cuyeT
NOBbLILEHUS KOHLEHTPaLMKN XOonunHa. Y ABYX NaLMEHTOB TakXe O6HapyXeHbl MUKW NUMMAO0B HAa CTOPOHE MOPaXKeHUs npu
COMOCTaBNEHUN C AAHHbIMU 3N1EKTPO3HLedanorpamMmmol.

3aknoveHue. [[pOTOHHAS MarHUTHO-pe30HaHCHas CMEKTPOCKOMNMS C YYETOM BbISIBIEHHbIX METabonnyeckmx n3sMeHeHui y na-
LMEHTOB C 3a[EepXKOW MCUXOpEeYeBOro pasBuTUS, aCCOLMMPOBAHHOM C BMCOYHOM 3MuUencuei, MoxeT ObiTb MCMONb30BaHa
KaK JOMONHUTENbHbIN MeToa AnddepeHunanbHOM AMAarHOCTUKM C APYrMMKU GOpMaMK 3a4epXKKU MCMXOPeYeBOoro pasBuTHS.
KnioueBble cnoBa: 3agepxka NCUXMYECKOrO Pa3BUTUS; 3aepXKKa peyeBOro pasBuTHS; SMUNENCUS; MarHUTHO-PE30HAHCHas
TOMOrpaus; NPpOTOHHAs MarHUTHO-Pe30HAHCHas CNeKTPOCKOoMus.
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Background. The delays in mental and speech development are caused by epilepsy, and a special place among
the forms of which is focal temporal epilepsy. The study of biomarkers of the considered pathological condition
using proton magnetic resonance spectroscopy as indicators amenable to objective assessment and measurement
determines the practical relevance of this work.

Aim. The aim of the study was to determine the role and place of proton magnetic resonance spectroscopy in clini-
cal practice in children with mental and speech retardation associated with temporal lobe epilepsy.

Materials and methods. 37 children aged 2 to 10 years were studied. Of these, 15 children with a diagnosis of
“mental and speech development delay, structural focal temporal epilepsy” were included in the first comparison
group. The second comparison group consisted of 12 children without CNS pathology undergoing 1H-MRI examina-
tion to exclude somatic diseases. The third comparison group consisted of 10 children with “structural focal temporal
epilepsy”, without mental and speech development delay.

Discussion. Multivoxel proton magnetic resonance spectroscopy (method PRESS) was used to determine the concen-
tration of neurometabolites in the brain tissues of patients. In patients with mental and speech development delay
associated with temporal epilepsy, a decrease in the ratio of NAA/Cr concentrations (p < 0.05) was revealed in the
postcentral gyrus on the right, temporal lobe on the right and hippocampus and inner capsule on both sides, due
to a decrease in the concentration of N-acetylaspartate; an increase in the ratio of Cho/Cr concentrations (p < 0.05)
in the prefrontal cortex, postcentral gyrus and inner capsule on both sides, due to an increase in the concentration
of choline. Two patients also showed lipid peaks on the lesion side when compared with EEG data.

Conclusions. The revealed metabolic changes in patients with delayed mental and speech development associated
with temporal lobe epilepsy may be useful as an additional method of differential diagnosis with other forms of
mental and speech development delay.

Keywords: mental retardation; speech delays; epilepsy; magnetic resonance imaging; proton magnetic resonance spectroscopy.

AKTYAJIbHOCTb

3agepxka mcuxopedeBoro paszsutus (3[IPP) —
9TO Tpymma 3a0oJjieBaHUl, KOTopasi 00yCIOBIICHA pa3-
JUYHBIMHM TPUYMHAMH M BKJIIOUaeT B ceOs 3alepik-
Ky TICUXMYECKOTO W Pe4eBOro pasputus. HapymieHue
(hopMupoBaHUST U Pa3BUTHS OCHOBHBIX TICUXUYECKUX
(byHKIIMHA y peOcHKA, TaKMX KaK MaMsATh, BHUMaHUE,
MBIIIJICHHE, SMOIMOHAIBHO-BOJICBast c(hepa, HABBIKOB,
3aJICP’KKH B MHTEIUICKTYaJIbHOM POCTE W HapyIICHUS
MO03HABATEIILHON JISATEIILHOCTA OTHOCUTCS K 33JICPKKE
TICUXWYECKOTO Pa3BUTH. 3afiepKKa PEYeBOTO Pa3BH-
THS — 9TO OoJlee Mo3Hee OBIAICHNE IEThbMH YCTHOM
peubto, ¢ MOCISAYIONIMMUA BO3MOXHBIMU TPOOIeMaMu
B OCBOCHHMH HaBBIKOB YTCHHS M IMHUCHhMA, YTO BBI3BIBACT
CIIO)KHOCTH B YCBOCHHHU IIIKOJHHOTO MaTrepuayia W OT-
pakaeTcs Ha oOmel ycmeBaeMocTu pebenka. OmHOM
u3 npuanH BozHuKHOBeHHs 3IIPP sBrnsercs smuen-
cusi, ocoboe MecTto cpead (GopM KOTOPOW 3aHUMACT
(hokanbHas BUCOYHAs dmmiencus [2, 3].

B Poccun B cpennem okono 5—10 % nereit umeror
mpobaemMsbl ¢ pedbto. B Apyrux crpaHax 3TOT IMOKa3a-
Tens MoxeT nocturarh 30 % [5]. B macTosmee Bpemst
HAOJIIO/IaeTCsl POCT MHTEpeca K paHHEW TUarHOCTHKE
HapYIIEHUS] PEUEBOTO Pa3BUTHA Yy JAETEH.

BonbmuHCTBO Hay4HBIX paboT, Kak MpaBUIIO, IO-
CBSIIICHBI BBISIBICHUIO KJIACCHYCCKUX (DOpPM SIHIIeI-
cuu. OgHako B 3THX padOTax HE MPOBOAMIOCH CO-
MOCTABJICHUE TIONYYCHHBIX JAHHBIX C HapyIICHHEM
TICUXOPEUEBOTO pa3BUTHA. J[MarHoCTHKa TAIMEeHTOB
omMpanach TOIBKO Ha BBISBICHHE O4ara SITHJIETTH-
(dopmHoii akTuBHOCTH. C pa3BUTHEM TEXHOJIOTHM
MOJICKYJISIDHOM HEHPOBU3yallU3allui, K KOTOPBIM OT-

HOCUTCSL METOJA NIPOTOHHOH MAarHUTHO-PE30HAHCHOU
cnekrpockornuu ('H-MPC), mosiBuiack BO3MOKHOCTb
onpenenuTh Mecto u poib 'H-MPC B KIMHHUYECKOMH
[IPaKTUKE Y NALUEHTOB 3TOW IPYIIIIBL.

Lenv uccnedosanus — ONPEAEIUTH POIb U MECTO
NPOTOHHOM MAarHUTHO-PE30HAHCHON CHEKTPOCKOMHU
B KJIMHUYECKOMN MpaKkTUKe Yy JAeTed C 3a/Jep>KKON TMCH-
XOpPEUYEBOT0 Pa3BUTHA, aCCOLMUPOBAHHON C BHCOYHOM
SIUJIETICUE.

MATEPWUANblI U METOObl UCCNEAOBAHUA

Wccnenosano 37 meteit B Bo3pacrte ot 2 g0 10 ner.
W3 mux 15 meteit B BozpacTe oT 2 1m0 8 JeT [cpemanHmii
Bo3pacT 4,6 rona (SD 2,028); 8 manpuukoB, 7 O€BO-
4eK| ¢ AuarHo3oM «3aJepikKKa ICUXOPEYeBOro PasBHU-
THS, CTPYKTypHas (DOKanbHas BUCOYHAS OSITHJICTICHS»
BOIIUTM B TIEPBYIO IPYIITY CpaBHEHUs. BTopyro rpymimy
cpaBHEHHUSI cocTaBWiau 12 geteil B Bo3pacte OT 3 10
10 ner [cpemuuii Bo3pact 5 set (SD 2,065); 7 manbuu-
KOB, 5 7eBOYEK| Oe3 MaToIOTHH IIEHTPATbHON HEPBHOM
cuctembl 1THC, npoxomsue 'H-MPC-o6cinenoBanue
JUTSL ICKITIOUEHHS] COMaTHYeCKHX 3a00sieBaHi. TpeThio
rpynmy cpaBHeHHs coctaBuian 10 nereil B Bo3pacte
or 4 no 9 ner [cpemnuit Bozpact 6 ser (SD 1,699);
6 MaJBYMKOB, 4 JIeBOUEK| CO CTPYKTYpHOU (hOKAIBHOM
BHCOYHOH DMIWICTICHEH, 03 3aIepyKKH TICHXOPEUEBOTO
pa3BUTHS.

Kpurepun BritodeHus: 1) manueHThl, MPOXOAMB-
mIMe IUIaHOBOE O0cCiieloBaHHE B YAaCTHOM HEBPOJIO-
TUYECKOM IIEHTPE C Kajxo0aMu Ha OTCYTCTBHE PEUH
M 3aJIepPKKy CPOKOB IICHXWYECKOTO Pa3BHUTHS; 2) BO3-
pact mo 10 met; 3) manueHTHI, HE UMEIONINE TPOTUBO-
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MMOKa3aHWi K BbINOJHEHUIO mpoueaypsl 'H-MPC, To
€CTh BHYTPUBEHHOMY Hapko3y. Kpurepuu HEBKIIIO-
yeHHus: 1) ManUeHTbl ¢ TPyObIMH OpPraHMYECKUMHU
MOPaKEHUSIMU TOJOBHOTO MO3Ta, BKJIIOYAs THAPOILIE-
(hamuio, aHOMAaTWM pa3BUTHS MO3Ta, TEHETUUYECKHE
CHUHAPOMBI (XPOMOCOMHBIE, MeTaboinyecKkne u Jp.)
U Tp.; 2) TMAlUeHTHl, HAXOMSIINECS B HEyCTOMUMBOM
peMuccun.

VY Bcex ManueHToB OblIa BHITIOJIHEHA AJIEKTPOIHIIE-
damorpadpus (O3I') ¢ mOCIETYIONINM OTPEICIICHHEM
TUIIUYHOTO JJIsS JMWJIeTICMH TarTepHa. [l mckiro-
YeHMs] OpPraHMYECKHUX IOpPaXeHUH TOJIOBHOTO MO3ra
WCTIOJIB30BAJIM PYTUHHYIO MarHUTHYIO PE30HAaHCHYIO
tomorpaduio (tomorpad ¢upmber Philips Ingenia
1.5 Ta) ¢ nmpuMeHEHWEeM CTaHIAPTHBIX IPOTOKOJIOB
uccnenosanust (T1-BU, T2-BU, Flair-BU, DWI).
Jnst ompeneneHust KOHIIGHTPAMH HEHPOMETaO00IUTOB
B TKaHSIX TOJIOBHOTO MO3ra y MAalMEHTOB HCIIOJB30-
Banu MynbTHBOKCcenbHY0 'H-MPC (Metogom PRESS)
B TIpepOHTATLHON KOpe, 0OJIaCTH IOCTIIEHTPATBHBIX
W3BWJIMH, BUCOYHBIX JIOJ€H, BHYTPEHHEH Karcyse
U runmnokammnax ¢ obeux cropoH. Ilpu pacuere co-
OTHOIIICHUSI KOHIICHTPAIIMK OCHOBHBIX METa0OJIUTOB
OTIMPAJIUCE Ha Mmoka3zarenu N-areTmnacmaprara (NAA)
n kpearnHa (Cr) ¢ xXapakTe€pHBIMH Ui HUX XHUMHYe-
ckumu casuramu Ha 2,0 1 3,0 ppm COOTBETCTBEHHO.
Jnsi aHanmM3a CHIEKTPOTpaMM  HCIOJB30BAIN  IIPO-
rpammubiid maker s 'H-MPC Philips IntelliSpace
Portal. Crarnctudeckyio o0pabOTKy M aHAIN3 JaHHBIX
WCCIIEZIOBAHUS OCYLIECTBIISIM C MOMOIIBIO TPOTPaMM
Microsoft Office Excel.

PE3YJIbTATbl UCCNTIELOBAHUA

VY nanuentos ¢ 3PP, acconumupoBanHoii ¢ (pokab-
HOM BHMCOYHOM OSIHJIENICUEH, IPU PYTUHHON MAarHuT-
HO-PE30HAaHCHOH ToMOrpaduu ObUTH BBISBICHBI CIEY-
FOIME M3MEHEHHUS: y OJHOTO TalieHTa OOHAPYKEHBI
MPU3HAKK TUCMHUEITUHHU3AINH B OOJIACTH OCTPOBKOB
BHCOYHBIX JI0JIEH, Y BOCBMEPBIX — paclIupeHue nepu-
BaCKYJISIPHBIX ITPOCTPAHCTB, y IIECTEPHIX — MPU3HAKU
HE3aBEPLICHHON MHENUHU3AIUN, Y TPOUX — KHUCTHI
MIPO3PAYHON TE€PErOopPOIKH.

Ha puc. 1 npexncraBiieHbl pe3yibTaTbl U3MEHEHUs
KOHIICHTPALMK OCHOBHBIX METa0OJIMTOB XapaKTEPHBIX
quist naruerToB ¢ 3I1PP, acconmunpoBanHoOl ¢ okaib-
HOM BHCOYHON 3MUIICIICUEH.

Y naByx mammentoB ¢ 3IIPP, accommmpoBanHOM
C BHCOYHOM »JIWIENCHEH, y KOTOPBIX OOHAPYKHI-
ci MUK JIMIHJIOB HA CTOPOHE TMOPAKEHUs, BBISBIIE-
HBI CIICAYIONINE WU3MEHEHHS OCHOBHBIX METa0OJIUTOB
(puc. 2).

JlaHHBIC COOTHOINICHWS KOHIIEHTpAIUii MeTaboH-
TOB, TOJIy4e€HHBIE ¢ ToMoIbio nporpaMmel PRESS,
y JleTeil ¢ AMarHo3oM «3ajiepikKa ICUXOPEedyeBOro pas-
BUTHS, CTPYKTYpHasi OKaIbHAst BHCOUHAS ITUAJIECTICHSD)
W3 TIEPBOU TPYIITBI CPAaBHEHUS M JETCH 03 MaToIoTnu
LEHTPAJIbHOH HEPBHOM CHCTEMbI U3 BTOPOW IPYIIIbI
CpaBHEHHMsI MpEJICTaBIeHbl B Ta0m. 1.

VY neret ¢ 3IIPP, accouunpoBaHHON C BHCOYHOMH
SMUIICTICUECH, TIPH CpPaBHEHHWH C TPymIoi aeredl 6e3
MATOJIOTUU LIEHTPAIbHOW HEPBHOW CHUCTEMBI BBISIBU-
JIMCh CIIEYIOIe U3MEHEHHS B METa0OIU3Me: CHHKE-
Hue cooTHomieHus koHieHTparuii NAA/Cr (p < 0,05)
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Puc. 1. CneBa: npoTOHHasi MarHMTHO-PE30HAHCHAsA CMIEKTPOCKONMS FOJIOBHOIO MO3ra NaLMeHTa C 3af,epyKKOi NCMXOPeyeBoro pasBuTHs,
accouMMpoBaHHOM € (poKanbHOM BMCOYHOM 3nunencueir. 06n1acTb MccnenoBaHMA: NONKOCHI BUCOYHbIX Aonei. OTMevaerca
narepanusaumsa naTosiorMm B NpaBoi BUCOUHOM A0NE B BUAE CHUXeHUs KoHueHTpauum N-auetunacnaprara (A). Mokasartenu
MeTabonuTOoB B JIEBONM BUCOYHONM Ao0ne B Npefenax HopManbHbiX BenuunH (B). CnpaBa: Ha anekTpo3sHuedanorpaMme Bbl-
sBneHa anunentugopmMHas aKTMBHOCTb B BUCOYHOM o6nactu cnpasa (cTpenku), 6e3 reHepanusaumum

Fig. 1.

Left: *H-MRC of the brain of a patient with mental and speech development delay associated with focal temporal lobe

epilepsy. Field of study: poles of the temporal lobes. There is a lateralization of pathology in the right temporal lobe in
the form of a decrease in the concentration of N-acetylaspartate (A). The indicators of metabolites in the left tempo-
ral lobe are within normal values (B). Right: this patient’s EEG revealed epileptiform activity in the temporal region

on the right (arrows), without generalization
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. NMpoToHHas MarHUTHO-pe30HAHCHas CMEKTPOCKONUs ro-
JIOBHOFO MO3ra NnauMeHTa C 3aAepXKKoil NCUXopeyeBoro
pa3BUTUSA, aCCOLMMPOBAHHON C (POKaNbHOW BUCOUYHOIA
anunencuen. O6GnacTb MUCCnenoBaHUA: LEHTpPaibHble
M MOCTLLEHTPaNbHbIe M3BUAMHbLI C 06enx cTopoH. OT-
MeuvaeTcs natepanusauus NaTtosiorMM B NpaBbix N06-
HOI1 U TEMEHHOI JONSAX CO CHUKEHUEM KOHLEHTpaLUU
N-auetunacnaprarta (A, B). Busyanusupyrorca nuku nunu-
BAOB (cTpenku). B neBbix oTAenax ronoBHOro Mosra AaH-
HbIX M3MEHeHUI He Habnwpaetca (C, D). C AByXx cTOpoH
npociexuBaeTcs yBeNMYEHNE KOHLEHTPALMU XONUHa
'H-MRC of the brain of a patient with mental and speech
development delay associated with focal temporal lobe
epilepsy. Research area: central and postcentral gyri
on both sides. There is a lateralization of pathology
in the right frontal and parietal lobes with a decrease
in the concentration of N-acetylaspartate (A, B). Lipid
peaks are visualized (arrows). In the left parts of the
brain, these changes are not observed (C, D). There is
also an increase in the concentration of choline on
both sides

Fig. 2.

B IOCTLEHTPAJIbHOW M3BUJIMHE CIPaBa, BUCOYHOU
JloJie CIIpaBa M TUIIOKAMIIAX W BHYTPEHHEW Karcy-
Je ¢ o0eWx CTOpPOH 3a CYET CHIDKEHHUS KOHIEHTpa-
uuu N-aneruiacnaprara; yBEJIUYEHUE COOTHOLLIEHUS
konuenTpanui Cho/Cr (p <0,05) B npedpoHTaIbHOM
KOpe, TOCTIEHTPAIbHbIX W3BWJIMHAX W BHYTpEHHEH
Karcyjiae ¢ 0OerX CTOPOH 3a CYET TMOBBIIMICHUS KOH-
[EHTpallui XONMWHA. Y JIBYX MAIlMEeHTOB OOHApyKH-
JIUCh MUKW JUOUAOB Ha CTOPOHE MOPAXEHUs MpHU CO-
MOCTABJICHUH C JAHHBIMU 3JIEKTPO’HIIE(PaTOrpaMMBbI.
OcTanbHble U3MEHEHMsI B COOTHOILIEHUSAX MeTabosu-
TOB OKAa3aJIMUCh CTATUCTUYECKH HE 3HaUuMbI (p > 0,05).

JlaHHBIC COOTHOINICHHS KOHIIEHTpAIUi MeTaboH-
TOB, TIOJly4e€HHBIE ¢ ToMoIbi0 mporpamMmel PRESS,
y JIeTeil ¢ AMarHo3oM «3ajiepikKa ICUXOPEedeBOro pas-

BUTHS, CTPYKTYpPHAas (JOKaJIbHAsI BUCOUHAS SIMIICIICHS»
13 NIEPBOM IpyNIbl CPAaBHEHMS U JIETEH CO CTPYKTYp-
HOW (hOKAJBHOM BHCOUYHOM dIHIIETICHEH 0e3 3aIepPIKKH
TICUXOPEUEBOr0 PA3BUTHSI U3 TPEThEH IPyIIIbI CpaBHE-
HUS IIpeACTaBiieHbl B TalI. 2.

V nereit ¢ 3IIPP, accounupoBaHHON C BHUCOYHOM
SNUIIETICUEH, TPU CPaBHEHMM C TPETbEH TIPyNION
JIeTell cO CTPYKTypHOH (OoKaJbHOW BHCOYHOH SIH-
jericuel 0e3 3aJepKKH IICHXOPEUEBOTO Pa3BUTHS
ONPENENWINCh CIEAYIOIINE ajabTepalui MeTadoIn3-
Ma B TOJIOBHOM MO3T€: COOTHOIIEHHS KOHIICHTpAIIHi
NAA/Cr (p <0,05) B runmokamriie crpaBa ¥ BO BHY-
TPEHHEH Karicyne ciieBa ObUIM CHMYKEHBI; COOTHOILE-
Husa koHreHTpanuii Cho/Cr (p <0,05) B rummokamire
cleBa W BHYTPEHHEW Karicylle ¢ 00eWx CTOpOH, Ha-
000poT, moBbIIeHbl. OcTajdbHbIE M3MEHEHUSI B COOT-
HOLICHUSIX METa0OJUTOB OKa3alMCh CTAaTHCTHYECKU
He3HaunMebl (p > 0,05).

ITo nannbM D3I oTMEUasCst TaTONOTNYECKUI MaT-
TEPH, CBOWCTBEHHBIN JUIS (POKATBHOW BHUCOYHOM DIIH-
nernicud. JlaHHBIE TOKa3bIBAIOT HaJM4YUE KOpPPEesLuu
mexay 'H-MPC u DOTI.

OBCYXOEHUE U BbiBOAbI

Kak mpaBuino, B BcclieIOBaHUSX, TTOCBSAICHHBIX W3-
YUYCHHUIO SIUJICTICUH, OCHOBHOEC BHUMAHHUE YICISICTCS
TOJBKO BBISBJIICHUIO IATOJIOTMYECKOTO OYara JIIdJjIell-
TH(HOPMHON aKTUBHOCTH. J[aHHBIE O B3aUMOCBS3H TIO-
IOOHBIX TIPOSIBIICHUM ¢ TEUCHUEM 3aIeP’KKH TICHXOpe-
YEBOI'0 Pa3BUTHS He npescTaBieHbl. [Ipu 00CyxaeHIM
MaTepuaga TPUIUIOCh YYHUTHIBATH BBIMICYKA3aHHBIC
CII0>KHOCTH.

VY mamuentoB ¢ 3IIPP, accommmpoBanHoit ¢ (o-
KaJbHOM BHCOYHOM »SIIMJIETICHEH, OBLIO OTMEYEHO
CHW)KEHUE COOTHOIIeHHN KoHIeHTparuii NAA/Cr 3a
CYeT yMEHBIICHUs KOHIICHTpanuu N-aleTuiacnaprara
B IMOCTIICHTPAJIILHOW WM3BUIIMHE CIIpaBa W IMPaBOW BU-
COYHOH Ji0Ie, 4To, HanboJiee BEpOATHO, yKa3bIBaeT Ha
HEHPOHANTBHYIO NUCHYHKIUIO TAHHBIX 00NacTel u Jia-
Tepaau3aIuio mpolecca.

B OonpiiMHCTBE ciyyaeB y NAIMEHTOB C DIIHJICI-
cuelt, koropsiM nposoawin 'H-MPC ronoBHOro mMo3s-
ra, TOYHO TaK K€ OTMEYaJIach JIaTepau3amusl IoKa-
3areyieil o CHIKEHHUEM COOTHOIICHHS KOHIICHTPAIHH
NAA/Cr Ha ctopone nopaxenus [12]. IlogoOHbie u3-
MEHEeHUsI OBLIM MONy4YeHbl B uccienoBannu 100 manu-
EHTOB C BHCOYHOM SIMIICIICHEH. Y MalueHTOB HAOIIIO-
aJloCh CHIDKCHHWE KOHIICHTpamuu N-alleTuiacriaprara
B OmpefieieHHOM Mo JaHHbIM DI ouare mo cpas-
HEHUIO C KOHTpajarepalbHONH CcTOpoHOH. CTeneHb
ACUMMETPHUU KOPPEIUPOBaia ¢ YMEHBIICHUEM KOHIICH-
Tparuu N-aleTuiacnaparara U MaToJIOTHIeCKAM ITaT-
tepaom DO [9, 10]. B mpyroii pabore ompenenuimy,
YTO CHIDKEHHE KOHIICHTpamuu N-ameTuiacmnaprara He
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CpefHue 3HaYEHUS COOTHOWEHUS MeTaboNMTOB Yy MaLMEHTOB U3 NEPBOM M BTOPOW rpynn CpaBHEHUS

Tabauya 1 / Table 1

Average values of the ratio of metabolites in patients from the first and second comparison groups

O6sacTh TOJIOBHOTO MO3ra / [epBas Bropas rpymn- [epBas Bropas rpyn- IlepBas Bropas rpyn-
Brain area rpymnmna / na / Second |rpymnma / First| ma / Second rpynna / na / Second
First group | group NAA/ | group Cho/ group Cho/ | First group | group Cho/Cr
NAA/Cr (SD) Cr (SD) NAA (SD) NAA (SD) | Cho/Cr (SD) (SD)
IpedponTanbHas kopa (cnpasa) / 1,56 2 (0,162), 1,08 0,84 (0,231), 1,33 0,96 (0,166),
Prefrontal cortex (right) (0,732) p=0,183 (0,442) p=0,152 (0,42) pr=0,01
[IpedponTansuas xopa (cineBa) / 1,69 2,12 (0,181), 1,14 0,8 (0,229), 1,38 1 (0,172),
Prefrontal cortex (left) (0,755) p=0,167 (0,553) =02 (0,477) p=10,037
[NocTueHTpanbHas U3BWIKMHA (CIpaBa) / 1,59 2,09 (0,183), 1,16 0,77 (0,226), 1,46 0,92 (0,175),
Postcentral gyrus (right) (0,699) p=0,041 (0,594) p=20,236 (0,356) p=10,021
[ocTueHTpanpHas U3BUINHA (CTIEBa) / 1,62 1,98 (0,181), 1,11 0,9 (0,267), 1,25 0,88 (0,165),
Postcentral gyrus (left) (0,676) p=0,217 (0,545) p=0,323 (0,375) p=0,01
Bucounas nonus (crpaBa) / 1,52 1,99 (0,223), 1,06 0,85 (0,197), 1,14 0,95 (0,299),
Temporal lobe (right) (0,463) p=0,05 (0,404) p=0,152 (0,394) p=0,347
Bucounas noss (ciesa) / 1,67 1,89 (0,205), 1,12 0,9 (0,241), 1,36 1,06 (0,222),
Temporal lobe (left) (0,474) p=0,09 (0,457) p=0,256 (0,517) p=0,126
I'unnokamn (cripaBa) / 1,47 1,95 (0,214), 1,03 0,78 (0,18), 1,08 0,98 (0,186),
Hippocampus (right) (0,516) p=0,01 (0,361) p=0,126 (0,247) p=0,277
lNunmokamn (ciesa) / 1,69 2,17 (0,23), 1,2 0,89 (0,2406), 1,26 0,99 (0,19),
Hippocampus (left) (0,58) p=0,032 (0,520) p=0,152 (0,394) p=0,067
BuyTtpeHnHsis kancyna (crpasa) / 1,59 2,06 (0,226), 0,95 0,79 (0,183), 1,28 1,02 (0,191),
Internal capsule (right) (0,46) p=0,05 (0,39) p=0,456 (0,236) p=0,09
BHyTpeHHsIs Karncyia (ciesa) / 1,58 1,92 (0,176), 0,99 0,75 (0,219), 1,34 0,97 (0,175),
Internal capsule (left) (0,334) r=0,03 (0,339) p=10,075 (0,279) p=0,01

Tpumeuanue. JIyis conocraBieHust ucnonb3oBanu U-uHaekec ManHa — YUTHU. Boinenennsie 3HaueHns KodQduunenTa koppesiuu (p) cra-
TUCTHYeCKH 3HauuMble (p <0,5) ams maHHBIX obnacrtei cpaBuenus. Note. The Mann—Whitney U-index was used for comparison. The se-

lected values of the correlation coefficient (p) are statistically significant (p <0.5) for these comparison areas

TOJIBKO BBISIBIISIETCS B MIICHJIATEPAIbHOM THIITIOKAMIIE,
HO M COIacyeTcsl ¢ JAaHHBIMHM ITO3UTPOHHO-3MUCCH-
OHHOI TOMOTpadui COBMEIIEHHOW C KOMITBIOTEPHOM
ToMorpaduer, yka3pIBalOIIMMI Ha BOBJICYCHHBIE B T1a-
TOJIOTMYECKHE TPOIECCH JTUMOMYECKHE W TTOIKOPKO-
BbIC sapa [8].

B namem cmywae y mamumenrtoB c 3IIPP, accormn-
POBaHHOW € (POKAILHON BHCOYHOW JITMIICTICHEH, OTMe-
YaJuch METa0ONMYEeCKHe anbTepaldil B THUMNIOKaMIIaX,
a TaKke BO BHYTPEHHEH Karcyle ¢ 00eMX CTOpOH, IJe
MIPOXOZIAT OCHOBHBIE MPOBOJIAILME ITyTH I'OJIOBHOIO MO3Ta.

Tak, ¢ momomesio 'H-MPC ynanochk narepann3o-
BaTh MMMJIENTHYECKUH odar y 19 manmenTtoB. OmHaKo
y 57,5 % manueHToB W3 3TOH TPYIIEI ObLT BBISBIECH
ME3UaTbHO-BUCOUHEIN CKIepo3 [8].

B npyrom nccnenosannu 30 manMeHTOB ¢ BHCOY-
HOW ormiencueld ObUTM 00CIENOBaHBI C ITOMOIIBIO
'"H-MPC. C nomornsro uHaekca acummerpun 'H-MPC
yIaJ0Ch JaTepain30BaTh Mporecc y 26 MalueHTOB,
U3 HUX 16 ciydaeB ObUIM JIaTepaJiu30BaHbl CIIpaBa
u 10 cioyyaeB cieBa. Y ocTaBIIMXCS 4 MALIMEHTOB HE
YIaJ0Ch MPOBECTHU JIATEPATU3ALUIO [6].

[Ipu smmmentudopMHON aKTUBHOCTH, Hambolee
BEPOSATHO, MPOUCXOJAT HAPYIIEHUS B HelipoMenuarop-

HBIX CHCTeMaxX C MOCIEAYIOIUM HCTOIICHHUEM KOH-
LIEHTPAllU! METa0OIUTOB. DTO TPUBOIUT K pPa3phIBY
HEHPOHAIIBHBIX CBSI3€H HE TOJNHKO B KOPKOBBIX IIEHTPAX
MpaKcuca, THO3MCA, HO M B LEHTPax DPEYH, BBI3BIBAS
xapakrepubie s 3[1PP wapymenus [1, 13].

ITomuMo cHIKEHUS KOHIIGHTpauuu N-aneTui-
acnaprara y oOcienoBaHHbIXx mnamueHToB ¢ 3IIPP,
aCCOIMUPOBAHHONW C BHCOYHOM 3MUIJIETICHEH, OTMeda-
JI0Ch U3MEHeHUe cooTHoIeHus konneHTparuii Cho/Cr
B npepOHTANIBHON KOpe, 00JACTH TOCTIECHTPATbHBIX
M3BWIMH U BHYTPEHHEH Kalicyie ¢ 00euX CTOPOH 3a
CYET yBEeIIMYCHUS KOHIICHTPAIIMH XOJIMHA, OTBEYArOIIle-
T0 PYHKIIMOHUPOBAHHUIO TUMOMYCCKON U OKOJIOIUMOH-
YECKOM CHCTEMBI, 4TO, MOXET OBITh, CBSI3aHO C Ha-
PYLICHUSIMH BBICIIUX MCUXWYeCKUX GyHKOui [4, 11].
VY IByX MalMeHTOB TaK)Xe OOHAPYKHUIUCH MMUKH JIAITH-
JIOB Ha CTOPOHE TOPAKEHHs, YTO TOIBKO ITO/ITBEPIK-
nmaeT GakT MOBPEKIeHUS HEeHpoHOB. Ilomo0HEIC M3Me-
HEHMs ObUIM BBISIBIICHBI Y 46 MAI[MEHTOB C BHCOYHOM
snuiencueil B rummokammnax npu momontu 'H-MPC,
IJIe OTMEYAJIOCh 3HAYUTENbHOE MOBBIIICHUE KOHICH-
Tpamuu JIaKTara, MHO-WHO3UTOJIA, COOTHOIICHHUS XOIH-
Ha K KpeaTWHy, TTyTaMHHA W TIIyTamara Ha CTOpOHE
nopaxkenus [7].
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Tabnuua 2 / Table 2

CpepHue 3HaYEHUs COOTHOLEHUS METABONUTOB Y MALMEHTOB M3 MEPBOM M TPETbEN TPynn CpaBHEHMUS
The average values of the ratio of metabolites in patients from the first and third comparison groups

O6macTh TOIOBHOTO Mo3ra / INepBas Tperbs [lepBas Tpetbs IlepBas Tpetbs
Brain area rpynma / rpymnmna / rpymnma / rpynma / rpymmna / rpymmna /
First group | Third group First group Third group | First group Third group
NAA/Cr (SD) | NAA/Cr (SD) | Cho/NAA (SD) |Cho/NAA (SD)| Cho/Cr (SD) | Cho/Cr (SD)
IpedponTanbhas kopa (cnpasa) / 1,56 (0,732) | 1,97 (0,226), | 1,08 (0,442) | 0,88 (0,193), | 1,33 (0,42) 1,05 (0,362),
Prefrontal cortex (right) p=0,261 p=0,261 p=0,144
IIpedponTanbHas kopa (ciesa) / 1,69 (0,755) | 1,98 (0,269), | 1,14 (0,553) 0,87 (0,34), | 1,38 (0,477) 1,1 (0,349),
Prefrontal cortex (left) p=0,723 p=0,311 »=0,103
Tocruenrpanbhas u3BmiMHAa (cripasa) / | 1,59 (0,699) | 1,9 (0,298), 1,16 (0,594) | 0,88 (0,451), | 1,46 (0,356) | 0,97 (0,258),
Postcentral gyrus (right) p=0,311 p=0,285 p=0,167
ToctuenTpanbhas u3BminHa (caesa) / | 1,62 (0,676) | 1,93 (0,386), | 1,11 (0,545) | 0,93 (0,565), | 1,25 (0,375) 1,02 (0,319),
Postcentral gyrus (left) p=0,338 p=0,461 p=0,160
Bucounas nons (cripasa) / 1,52 (0,463) | 1,58 (0,193), | 1,06 (0,404) | 0,85 (0,263), | 1,14 (0,394) | 0,94 (0,368),
Temporal lobe (right) p=0,261 p=0,238 p=0,129
Bucounas mouns (ciesa) / 1,67 (0,474) 1,9 (0,141), 1,12 (0,457) | 0,97 (0,471), | 1,36 (0,517) | 1,04 (0,442),
Temporal lobe (left) p=0,129 p=0,367 p=0,091
I'mnnokamn (cripaBa) / 1,47 (0,516) | 1,87 (0,182), | 1,03 (0,361) 0,9 (0,368), | 1,08 (0,247) | 0,92 (0,147),
Hippocampus (right) p=10,023 p=0,355 p=0,103
I'mnnmokamn (ciiesa) / 1,69 (0,58) | 1,95 (0,299), 1,2 (0,520) 1,06 (0,492), | 1,26 (0,394) | 0,98 (0,244),
Hippocampus (left) p=0,338 p=0,495 p=10,048
BayTpenHsis kancyna (cripasa) / 1,59 (0,46) | 1,89 (0,338), | 0,95(0,39) | 0,77 (0,235), | 1,28 (0,236) | 1,07 (0,176),
Internal capsule (right) p=10,062 p=10,338 p»=0,031
BryTpenHss kancyna (ciesa) / 1,58 (0,334) | 1,85 (0,302), | 0,99 (0,339) | 0,82 (0,181), | 1,34 (0,279) | 1,08 (0,257),
Internal capsule (left) p=0,026 p=0,129 p=0,026

Tpumeuanue. ]Iy conocraBiienus ncnonb3oBainu U-uaaekc Manna — YutHU. Beienennble 3HaueHns koaQduunenTa xoppesiuu (p) cra-
TUCTHYECKH 3HauuMBIe (p <0,5) nus naHHBIX obnacteit cpaBuenus. Note. The Mann—Whitney U-index was used for comparison. The se-
lected values of the correlation coefficient (p) are statistically significant (p <0.5) for these comparison areas

3AKJNTIOYEHUE

Crnenyer OTMETUTh, UTO MPH CPaBHEHUU KOHLICH-
Tpanuii OCHOBHBIX MeTabommtoB y jgeredt c 3IIPP,
ACCOITMUPOBAHHON ¢ (DOKATHPHOW BHCOYHOM SITHJICTI-
CHeH, ¢ JPYyrUMU TPYIIAaMH TAI[UCHTOB, OBUIM BHI-
SIBJICHBl 3HAYMMBIC W3MEHCHHS MeTa0oju3Ma B TO-
noBHOM Mosre. Hecmorpst Ha 3TO, yTBep:KIaTh, 4UTO
CHIKEHHE KOHIeHTpauuu N-aneruiacrnaprara sBis-
eTCsI TMATOTHOMOHUYHBIM JUIsI TaHHOW TaTOJIOTHH HE
MIPEJCTABISAETCS BO3MOXKHBIM. N-aleTwiacnaprar Imo-
3BOJISICT TOJIBKO JIAT€PAIM30BaTh O4ar 3MUiIenTudopM-
HOI aKTUBHOCTH B TOJIOBHOM MO3T€, KaKk M y Halu-
SHTOB C KJIACCHUECKOH (DOKAIBLHOM SIUIICTICHEH, 9TO
He sBisercs crneuugpudyeckum npuszHakom 3IIPP, ac-
COILIMMPOBAHHOW C (POKATHLHOW BUCOYHOM SIUIICTICHEH.
IloBbIlIeHHE KOHLEHTpAIMU XOJWHA BO BHYTpEHHEH
Karcylne ¢ obenx CTOpoH Ha (hOHE CHIDKEHHs KOH-
ueHTpauuu N-anerwiacnaparata — OTIMYUTENbHAs
xapaktepuctuka st manuentoB ¢ 3[IPP, accomu-
UpoBaHHas C (OKAIPHOH BHMCOYHOH AMUIICTICHEH.
DTO MOXeT OBITh CBSI3aHO C HAPYIICHHUSIMH BBIC-
IMX MCUXWYECKUX (PYHKIUH 3a CUET MOBPEKIECHUS
HEWPOHOB, OTBEYAIONINX 33 JTUMOHWYECKYIO0 U OKOJIO-
JTUMONYECKYI0 CUCTEMBbI. Y JByX MAlMEHTOB TaKkKe

00HapYKWIHCHh MUKW JIMIHUIO0B HA CTOPOHE MOpaKe-
HUS, YTO TOJBKO MOATBEPKAACT (PaKT MOBPEKICHUS
HEHPOHOB.

Takum o6pazom, 'H-MPC ¢ yd4eToM BBISBICHHBIX
METa0OIMYECKIX W3MEHEHUH Yy MAIlMEHTOB C 3aJepikK-
KOM IICUXOPEYEBOIO Ppa3BUTHUS, aCCOLMMPOBAHHOU
C BUCOYHOM dMHJIETICHEl, MOKET ObITh IPUMEHEHa KaK
JTOTIOJTHUTENbHBI MeTO TU(PepeHITHATEHON THarHO-
CTHKH C JAPYTUMH (OpMaMH 3aJePKKH TICHXOPEIEBOTO
pa3BUTHSL.

AONOJIHUTENbHAA UHOOPMALLUA

Bxaan aBTopoB. Bce aBTOphl MOATBEPKIAIOT CO-
OTBETCTBHE CBOETO aBTOPCTBA MEKIYHAPOAHBIM KpH-
tepusim ICMJE (Bce aBTOpBI BHECIH CYIIECTBEHHBIN
BKJIaJl B pa3pabOTKy KOHLEMIHHU, [IPOBEICHHE HCCIIe-
JIOBaHMsI U IOATOTOBKY CTaTbU, MPOWIM M ONOOPUIH
(hMHATBEHYIO BEPCHIO TIepen ITyOIuKaIueii).

KonduauxkT nHTepecoB. ABTOPHI IEKIAPUPYIOT OT-
CYTCTBHE SIBHBIX U MOTEHLIUAILHBIX KOH(INKTOB HHTE-
PECOB, CBSI3aHHBIX C MyONMKaneld HACTOSILEH CTaThbH.

Hcrounnk ¢puHaHcUpOBaHUsI. ABTOPHI 3asBISIOT
00 OTCYTCTBHM BHENIHETO ()MHAHCHPOBAHUS MPH TPO-
BEJICHUN HCCIIEIOBaHMS.
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NENCTBUE OCTPOIr0 NCUXMUYECKOIrO CTPECCA HA OBMEH

MOHOAMMUHOB B ME3OKOPTUKAJIbHOW U HUFTPOCTPUATHON

CMCTEMAX TOJIOBHOIO MO3TA KPbIC

© E.P. bbiukoB?, M.B. Kapnosa?, C.I. UukyHos?, [.B. Kpuukas?, A.A. lebenes?, N.HO. Tuccen?,
C.C. Mopeees®?, M.1. WabaHos!

L MHcTuTyT 3KcnepumeHTanbHon MeauumHbl, CankT-lMetepbypr, Poccus;
2 CaHKkT-MMeTepbyprckuit rocyaapCTBEHHbIV neanaTpuyeckuii MeauumnHckuin yHusepcutet, CakT-Tetep6ypr, Poccus

Ana yumupoearus: boiukos E.P., Kapnosa W.B., UnkyHos C.I., Kpuukas [.B., Nlebenes A.A., Tuccex W.10., Miopsees C.C., LWabaHos M.4.
[lefcTBME OCTPOro MCUMXMYECKOro CTpecca Ha 06MeH MOHOAaMMHOB B ME30KOPTUKANbHOW U HUFPOCTPMUATHOM CUCTEMAX TONIOBHOTO
mos3ra Kpbic // Meaunatp. — 2021. = T. 12. — Ne 6. — C. 35-42. https://doi.org/10.17816/PED12635-42

Mocrynuna: 08.10.2021 OpobpeHa: 22.11.2021 Mpuusta K nevatu: 29.12.2021

AKTyanbHOCTb. Me30KOPTUKANbHAs M HUTPOCTPUATHas foPaMUHepruyeckme CUCTEMbl BbICOKOUYYBCTBUTEbHBI K CTPECCOPHbIM
ncuUxoreHHbiM Bo3aencTeuaM. OgHa u3 Hanbonee afekBaTHbIX MOAENEeN OCTPOro NCMXOTeHHOro CTPecca y XXMBOTHbIX — 3TO
cuTyaumsa rmbenu naptHepa npu NpeabsBAEHUU XMLLHMKA.

Uenb uccnepoBaHua — v3yuntb AMHAMUKY YpoBHSA godamuHa (OA), cepoToHMHA U nX MeTabonnToB: AMOKCUDEHUNYKCYC-
Hov (OOMYK), roMoBaHUAMHOBOM M 5-ruapokcumHponykcycHon (5-FTMYK) kucnot — B npedpoHTanbHOM Kope, cTpuaTyme
M BEHTPanbHOM 06N1acTM MOKPbIWKK Y KpbIC HA 3, 7 u 14-i OHM nocne OCTPOro NCMXOreHHOro BO34EeMCTBMS CUTyauuu
rubenu napTHepa nNpu NpeabsBNEHUU XULLHMUKA.

Matepuanbl u Metoabl. B pabote 6bin10 MCNONb30BaHO 28 KpbIC-CaMLUOB NUHUKM Buctap. MNpumeHsnn ocTpyt ofHOKpaT-
HYI0 MCUXOTPaBMUpYLOLWY cuTyaumo. Kpbic noMewanu B Teppapuym K TUrposomy nutoHy. OfHO XMBOTHOe norubano
B pe3ynbTaTe NULLEBbIX NOTPEOHOCTEN MUTOHA, OCTaNbHble KPbIChl MepexuBanu cuTyaumio rubenu naptHepa. Onpepene-
HWEe YPOBHS MOHOAMWMHOB B CTPYKTypax MO3ra nNpoBOAMAM METOAOM BblCOKOI(DPEKTUBHOM XKMAKOCTHOM XpoMaTorpadum
C 3N1eKTPOXUMUYECKON OeTeKLMen.

Pesynbratbl. O6HapyXeHbl MU3MEHEHMSI YPOBHS MOHOAMUHOB M UX METabonnTOB B NpedpOHTaNbHOM KOpe, CTPUaTyMe M BEHTPaSlb-
HOM 06/1aCTV NOKPbIWKK Ha 7-1 U 14-i OHM nocne npeabsBAEHUS XMLHKUKA. B BEeHTpasbHOM 061acTU MOKPLIWKKM HA 7- AeHb
oTMeyanoch nosbiweHne nHaekca JODYK/OA v ypoBHa MeTabonuta cepoToHuHa 5-TMYK, uTo oTpakaeT Bo3pacTaHWe aKTuB-
HOCTU JOpaMMH- U CEPOTOHMHepruyeckoi cuctem. B npedpoHTansHoi Kope Ha 14-i aeHb copgepxkanne JO®YK n nokasatens
NO®YK/OA cHuxanuck. YpoBeHb 5-TUYK u nupekc 5-TUYK/5-TT B npedpoHTanbHOM KOpe Tak e 3HaYUTEIbHO CHUXKANIUCh.
3akntoueHue. iamMeHeHUs 06MeHa MOHOAMUHOB Pa3BMBAKTCA MOCTEMNEHHO NOC/e NpeabsBAEHUS XULLHUKA, B BEHTPAbHOM
06/1aCTM NOKPBIWKK OTMEYAETCs MOBbILEHWEe aKTUBHOCTU AO0GDAMMHOBOM M CEPOTOHMHOBOW CUMCTEM Ha 7-W AeHb mocne
npenbsaBAeHUS XUILHMKA, @ HA 14-1 AeHb CHUXEHME UX aKTUBHOCTU B CTpuaTyMe u npedpOoHTaNbHOM Kope, 0TpaXas pas-
BUTUE AEMNPEecCMBHONOAOOHbIX COCTOAHUIA M MOCTTPAaBMATMYECKOrO CTPECCOPHOro pacCTPoMCTBa.

KnioueBble cnoBa: NCUXOTreHHbI CTPECC; XMLLHUK; LO0DaMUH; CEPOTOHMH; ME30KOPTUKaNbHAs CUCTEMA; CTPUATYM.

THE EFFECT OF ACUTE MENTAL STRESS ON THE EXCHANGE OF MONOAMINES
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Background. Mesocortical and nigrostriatal dopaminergic systems are highly sensitive to stressful events. One of the
most adequate models of acute psychogenic stress in animals is the death of a partner upon presentation of a predator.
Aim. To study the content of dopamine (DA), serotonin and their metabolites: dioxyphenylacetic (DOPAC), homovanillic and
5-hydroxyindoleacetic (5-HIAA) acids in the prefrontal cortex, striatum, and ventral tegmental area in rats on days 3, 7, and
14 after the acute psychogenic stress of the death of a partner upon presentation of a predator.

Materials and methods. 28 male Wistar rats were studied. Acute single psychotraumatic situation was used. A group of rats
was placed in a tiger python terrarium. One animal died as a result of its nutritional needs, the rest of the rats experienced
the death of a partner. The content of monoamines in the brain structures was carried out by high performance liquid
chromatography with electrochemical detection.
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Results. Changes in the content of monoamines in the prefrontal cortex, striatum, and ventral tegmental area were found on
the 7 and 14 days after the presentation of the predator. In the ventral tegmental area on the 7 day, there was an increase
in the DOPAC/DA ratio and an increase in the serotonin metabolite 5-HIAA, which reflects an increase in the activity of
dopamine and serotonin. In the prefrontal cortex on the 14 day, the DOPAC content and the DOPAC/DA index decreased.
The 5-HIAA content in the prefrontal cortex and the 5-HIAA/5-HT value also significantly decreased.

Conclusions. Changes in the metabolism of monoamines after presentation of a predator develop gradually: increase of the
dopamine and serotonin activity in the ventral tegmental area was noted on the 7 day after presentation of the predator,
decrease in their activity in the striatum and prefrontal cortex only on the 14 day, reflecting the development of depressive

states and post-traumatic stress disorder.

Keywords: psychogenic stress; predator; dopamine; serotonin; mesocortical system; striatum.

AKTYAJIbHOCTb

W3ydeHnne nocnencTBUM BIMAHUS 3KCTPEMAIBHBIX
(hakTOpOB CpeAbl Ha OPraHU3M NPEICTABISIET BAXKHOE
MeauKo-Onosorndeckoe 3HaueHne [4]. CTpeccopHbIe
(akTOphl BBHI3BIBAIOT MOOMIIM3AIMIO CHCTEM OpTraHU3-
Ma, YTO CONPOBOXKAACTCS BBIOPOCOM aJpEeHAJIHHA,
HOpaJipeHaJINHA U KOPTHUKOCTEPOHUIOB W3 HaJAINO4yey-
HUKOB. CTpeccopHBI OTBET HAOMIOAETCsl MPH BO3-
JIEHCTBUN CPEHOBHIX (haKTOPOB (CTPECCOPOB), KOTOPHIE
MOTYT BBI3BIBaTh KaK MPOTEKTOPHOE, TaK U TOBPEXK-
Jlaroniee JAEHUCTBUE, YTO MPOSBISETCS CIBHIOM pas-
JMYHBIX CHUCTEM M TIOKa3aresieii, B TOM 4nciie oOMeHa
MOHOAMHHOB ToOJIOBHOT0 Mo3ra [11]. PeakTWBHOCTBH
K JIEHCTBHUIO CTPECCOPOB, KaK OBLIO MMOKA3aHO, CBSI3aHa
C aKTHBHOCTBIO JTopaMUHEpPTHUecKol, HOpagpeHepru-
YECKOM M CEpOTOHMHEPTMUYECKON crcTeMamMu Mo3ra [2].
K o0pa3oBaHusIM roJIOBHOIO MO3ra, BHICOKO TyBCTBH-
TEJIBHBIM K CTPECCOPHBIM BO3JEHCTBUSM, OTHOCAT
CTPYKTYPBl ME30KOPTHUKaJIbHON J0(haMHUHEprHuecKoi
CHCTEMBbI, NPe(POHTATILHYIO KOPY M BEHTPaJbHYIO 00-
JacTh TOKPBIIIKK, a TAKXKE CTPUATyM, OTHOCSIIUICS
K HUTPOCTPUATHOHN modaMuHeprudeckoi cucreme [13].
Opnna u3 Hanbosee aaeKBaTHBIX MOJIEIEH OCTPOTrO TICH-
XOT€HHOTO BO3JEHCTBUS Y JKUBOTHBIX — 3TO CUTYallUs
ruOenu mapTHepa NpH NpeIbsSBICHUM XHUIIHUKa [3].
Hecmotpst Ha psa myOnuvkanuii MO aHalM3y IMOCTEA-
CTBUI OCTPOrO INCHUXMYECKOrO cTpecca Uil (yHKLIHO-
HUPOBaHUsI HEHUPOXMMHUYECKMX CHCTEM LIEHTPAIBLHOU
HEPBHOW CHUCTEMBI, OIIYIIACTCS SBHBIN JAS(QUIUT HCCITe-
JOBaHWH AWHAMHUKH U3MEHEHHUM ColepikaHusl U oOMeHa
MOHOAaMHHOB B CTPECC-PEaKTUBHBIX AO0(paMHUHEpruie-
CKUX CTPYKTypax TOJIOBHOrO Mo3ra. B cBsa3u ¢ stum
MIPEACTABIIIIO MHTEPEC MPOBEIACHHUE CPABHUTEIHLHOTO
MCCIICI0OBaHMS PA3BUTHSI BO BpeMeHH d(PPEKTOB OCTPO-
ro TCHXHYECKOTO CTpecca Ha cojuepkaHue U oOMeH
MOHOAaMHUHOB B CTPYKTypax ME30KOPTHUKaJbHOW W HHU-
TPOCTPUAPHON JO(aMHHEPTHUECKUX CHCTEM MO3Ta.

Llenv nacmoswezo uccnedosanuss — CpaBHUTEIbHBIN
AQHAIIN3 COZIep)KaHus Jo(amMHHa, CEpOTOHMHA U UX Me-
TabOJIMTOB B IPE(PPOHTAILHOM KOpE, CTpUATyME M BEH-
TPaJIbHOM 00JTACTH IMOKPBIITKU Y KpbICc Ha 3, 7 1 14-i mHu
TOCJIE OCTPOTO TICMXOTEHHOTO BO3/ICHCTBHS CHUTYallUH
ruOeNy MapTHepa MpU NPEAbSIBICHUN XUIHUKA.

MATEPUANDBI U METOAbI

B pabore ObUI0 MCHONB30BaHO 28 KPBIC-CAMIIOB JIH-
HUM Buctap, momy4YeHHbIX W3 MUTOMHUKA JTA0OPATOPHBIX
KUBOTHBIX «ParmmonoBo»  (JleHuHrpamckas 007IacTh).
JKMBOTHBIX cofepaiu B YCJIOBHSIX BHBApHsi B YETBIPEX
CTaHJAPTHBIX KJIETKax rpymramu 1o 7 ocobeld mpu cBo-
00ZHOM [OCTYNE K BOAE M THILE NPHU HCKYCCTBEHHOM
12-yacoBom ocgemiennn 8.00-20.00 mpu Temmeparype
22 +2 °C. Bce OIBITBI TPOBEICHBI B COOTBETCTBHUH ¢ JKe-
HEeBCKO# koHBeHIMel International guiding principles for
biomedical research involving animals (Geneva, 1990),
Xenbcunkckoit aexnapauueit 2000 . u nporokonom GLP
0 TYMaHHOM OTHOIICHUH K XMBOTHbIM (/lmpexrnBa EB-
porieiickoro coobmiecta Ne 2010/63/EC) ¢ pasperieHust
TUYECKOr0 KoMuTeTa MHCTUTYTa 3KCHEPUMEHTAIBHOU
MEIUIMHBL DKCIIEPUMEHT HAYMHAIM HE PaHee, YeM depes
3 Hel. Tmocye MOCTYIUICHHS KPBIC M3 MMMTOMHHKA.

Kpsichl, comepkaBiuecs B 1-i kieTke, HE MOJ-
BEprajuch CTPECCOPHOMY BO3ACHUCTBUIO M CIIYKWIH
koHTposiieM (n=7). K KHBOTHBIM, COJEPKABIIUMCS
B Tpex KiIeTKax (n=21) NpUMEHSIIH OCTPYIO OIHO-
KpPaTHYIO TICHXOTPaBMUPYIOIIYIO cUTyaruro. s sto-
TO BCEX KPBIC OJHOBPEMEHHO IMOMEIIAIN B TEppapruyM
(1,2x0,7x1m) x turpoBomy nurtoHy. Ilocne Ttoro
KaK OIHO >KMBOTHOE MNOrubajio B pe3yabrare YIOB-
JNETBOPEHHUS €ro MHUIIEBBIX IOTPEOHOCTEH, OCTallb-
HBIX KpBIC 3a0Upainy W3 TeppapuyMa W CIy9alHBIM
00pazoM pacrpenessIi 1Mo TPEeM KIIBIM KieTkam [3].
Ha 3 (n=6), 7 (n=7) u 14-it (n=7) nmeup mocie
NPEABSBICHUS] XHUIIHUKA KPBIC JEKAUTHPOBAIH.
DBTaHA3MI0 KOHTPOJBHBIX )KMBOTHBIX BBHITOHSUIIA aHa-
JIOTUYHBIM 00pa3oM. M3 KOpoHapHBIX CPEe30B TOIOBHO-
ro MO3ra Ha JIbJY BBLACTSUTN MPe(pPOHTAIBHYIO KOPY,
CTpUATYM M BEHTPaJIbHYIO 00J1acTh TOKpHILKU. O0pas-
bl MO3Ta KPBIC 3aMOPaKUBAJIH U XPAaHUIIU JIO XPOMATO-
rpaduyeckoro ananmmza npu temmeparype —80 °C. O6-
pasibl Mo3ra romorennsupoBanu B 0,1 1. pactBope HC
u nentpudyruposanu npu 14000 g B Teuenue 15 MuH.
Conepxanue podamuna ([A), auoxcudeHumykcyc-
HOo#t kmcioThl (JJODYK), roMoBaHWIMHOBOH KHCIIO-
161 (I'BK), ceporormna (5-I'T) u ruapoKCHUHIOTYK-
cycHoit kucnotel (5-I'MYK) ompenensiu meTonom
BBICOKOA(D(PEKTUBHON KHUIKOCTHOH Xpomarorpaduu
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C DJIEKTPOXUMHUYCCKON JETeKIINel Ha XpoMaTtorpadu-
yeckoit cucreme Beckman Coulter ¢ ammepomerpuye-
ckum nerekropom LC-4C (BAS). Ha ananutuueckyio
koJoHKY Phenomenex (4,6 x 250,0 MM) ¢ copOeHTOM
SphereClone ODS(2) Harnocumm 20 MK cynepHaTaHTa
obpasma mosra. ComepikaHne MOHOAMHUHOB M MX METa-
OonuroB npoBoawin npu norennuane +0,70 B. Ioxa-
BkHas (aza cogepxkana 5,5 MM murpar-pocharHoro
oydepa, 0,7 MM oxTaHCyIb(POHOBON KHCIOTHI, 0,5 MM
EDTA u 8 % aneronurpuna (pH 3,0). Cxopocts mo-
TOKa TOJIBMKHOM (a3bl coctapisia 1 mu/mun. Coxep-
YKaHWe MOHOAMHMHOB U MX METaOOJHMTOB B CTPYKTypax
MO3ra BBIpaXajd B HI/MI' TKaHH.

[lomyueHHbIe JaHHBIE aHATM3UPOBAIN C HCIIONIB30-
BaHMEM TIaKeTa CTaTUCTHUecKuX mporpamm GraphPad
PRISM 6.0. Paznuuusa B mokasareisix oOMeHa MOHO-
aAMHMHOB B CTPYKTypax MO3Ta OIICHHUBAJIU C MOMOLIBIO
0JHO()AKTOPHOTO JTMCIIEPCUOHHOTO aHaliu3a C IpH-

OA / DA 61

i S

0,51

HI/Mr TKaHu / ng/mg tissue
=
() o
HI/Mr TkaHu / ng/mg tissue

LOGYK / DOPAC 10-

MEHEHHEM MompaBku boHbeppoHn TSI MHOKECTBEH-
HBIX CpaBHEHUH. Paznuuusg cuuTanm CcTaTMCTUYECKU
3HauuMbIMH Tipu p < 0,05. JlaHHbIe MpeACTaBICHBI
Kak cperaHee apuMeTndyeckoe + cTaHAapTHAS OMMOKa
cpemHero apu(gMeTHIecKoro.

PE3YJIbTATbl U UX OBCYXXOEHUE

B nHacrosmmx uccieqoBaHUsIX aHATU3UPOBAIU CO-
nepxanne JIA, 5-I'T u ux merabomutos (JJODYK, I'BK
u 5-I'NYK) B crpykrypax mosra Ha 3, 7 u 14-it qam
MOCJIe TIPENBSBICHUS XUIHUKA METOIOM BBICOKOA(]-
(DeKTUBHOM KUIKOCTHOU XpomaTtorpaduu ¢ 3JIeKTpo-
XUMHUYECKOW JieTeKiued. Y Kpbic B npedpoHTAIBHON
KOpe JOCTOBEpHBbIC M3MEHEHHWS HaOIIONaINCh TOJBKO
Ha 14-1 meHb mocie MPenbsIBICHUS XUIITHUKA 110 CPaB-
HEHUIO C TPYNIION KOHTPOJIBHBIX (MHTAKTHBIX) JKUBOT-
HBIX (puc. 1, 2). B nepBble 2 Hesl. mocie MpeabsIBISHUS
XUIIHUKA TOCTOBEPHBIX Pa3jINMuuii OTMEUYEHO He OBLIO.

L0O®YK/OA / DOPAC/DA

ok
Arbitrary units
oo

YcnoBHble enuHuULbl /
*

0, Koutponb / 3 gHst /7 pHeit /14 pHeit /

Control 3 days 7 days 14 days Control

$ Kontpons / 3 pns /7 peeit /14 pHeii /
3 days

2 Kontpons / 3 pna /7 peeit /14 nHeii /

7 days 14 days Control 3 days 7days 14 days

Mocne xuwhuka / After exposure to predator

Puc.1. Copeprkanue pocdamuHa ([JA) u ero MeTabonura — auokcnpeHunykcycHoi kuaotsl (JODYK) B npepoHTanbHOM Kope Mo3ra KpbIC
Ha 3, 7 u 14-ii aHM nocne npeabsaBNEHUs XULLHUKA. *p < 0,05 — AocTOBEpHbIE OT/IMUMSA NO CPABHEHUIO C KOHTPOJIbHOM IPYNNoi;
#p < 0,05 — nokasarenb AOCTOBEPHO OTIMYAETCA MEXAY rpynnamu Kpbic 7-ro U 14-ro aHA nocie CTpeccopHOro BO3AencTBuUS

Fig. 1. Content of dopamine (DA) and its metabolite DOPAC in the prefrontal cortex rats on 3, 7 and 14 days after exposure
to predator. *p < 0.05 - significantly different from control group; #p < 0.05 - parameter is significantly different
between rats on 7 and 14 days after stress

61 5-T / 5-HT 251 5-TUYK / 5-HIAA 1009 5-TUYK/5-TT / 5-HIAA/5-HT

R 2 201 * T 76

g “ g (‘\&/‘}\’; =

= 34 N s 3; 504 #

: 2 2 s

e B o<C 2,5 -

£ Y £ 9 =

0.0 Kowtponb / 3 aHa /7 ;Heit /14 nHeit /
Control 3 days 7days 14 days

¢ Koutponb / 3 mHst /7 pHeit /14 nHeid /
Control 3 days  7days 14 days

Mocne xuwHuka / After exposure to predator

0
Kowtponb / 3 pHst /7 pHeit /14 pheit /
Control 3 days 7 days 14 days

Puc. 2. CopepxaHue cepotoHuHa (5-T'T) u ero metabonuta — ruapokcumHponykcycHoi kucnotbl (5-TMYK) B npedpoHTanbHoi
Kope Mo3ra KpbIC Ha 3-#, 7-i u 14-ii AHM nocie npeabsaBieHUs XULHKUKA. *p < 0,05, **p < 0,01 — pocToBepHbie oTAMUUSA
MO CpPaBHEHMUIO C KOHTPO/bHOW rpynnoit; #p < 0,05 — nokasatenb AOCTOBEPHO OTIMHMAETCA MeXAy rpynnamMu Kpbic 7-ro
n 14-ro gHA nocne CTPeCCOpHOro BO3AENUCTBUS

Content of serotonin (5-HT) and its metabolite 5-HIAA in the prefrontal cortex rats on 3, 7 and 14 days after exposure
to predator. *p < 0.05, **p < 0.01 - significantly different from control group; #p < 0.05 - parameter is significantly
different between rats on 7 and 14 days after stress

Fig. 2.
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Kontpons / 3 pwst /7 peeit /14 nHeii /
Control 3 days 7days 14 days

Kowtponb / 3 pHst /7 pHeit /14 pHeit /

Kowrponb / 3 WA/ 7 aveit /14 pHeid
Control  3days 7days 14 days ponb / 3 mHa/ 7 mweit / 14 peit /

Control 3 days  7days 14 days
Mocne xuwHuka / After exposure to predator

Puc. 3. CopepxaHue pocdamuna (OA) u ero metabonuta — auokcudeHunykcycHoit kucnotbl (JODYK) B ctpuatyme ronoBHoro mosra
KpbIC Ha 3-i1, 7-i1 1 14-i1 AHM nocne npeabaBNeHUs XUIHKUKA. ##p < 0,01 — nokasaTenb AOCTOBEPHO OTIMHAETCA MeXay
rpynnamu Kpbic 7-ro u 14-ro gHs nocnie CTpeCCOPHOroO BO3AENCTBUSA

Fig. 3. Content of dopamine and its metabolite DOPAC in the striatum rats on 3, 7 and 14 days after exposure to predator.
##p < 0.01 - parameter is significantly different between rats on 7 and 14 days after stress

6 1 [IA / DA 2001 LO®YK / DOPAC 4 NO®YK/OA / DOPAC/DA
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Koutpons / 3 aHg /7 aweid /14 pweit / 1O’OKOHTponb/ 3 oue/ 7 gWeit / 14 pHen / Kowtponb / 3 gHs /7 ;weit /14 gHeit /
Control 3 days 7days 14 days Control  3days 7days 14 days Control  3days 7days 14 days
Mocne xuwHuka / After exposure to predator

Puc. 4. Copepxxanue podamuHa ([A) u ero Mmetabonuta — amokcudeHnnykcycHoi kucnotol (JODPYK) B BeHTpanbHoM obnacti no-
KPbILWKK CpeAHEro Mo3ra Kpbic Ha 3, 7 u 14-ii oHU nocne npeabsBAEHUS XUILHKUKA. *p < 0,05 — oTamums ot nokasartens,
M3MEPEHHOr0 Y MHTaKTHbIX KPbIC

Fig. 4. Content of dopamine (DA) and its metabolite DOPAC in the ventral tegmental area rats on 3, 7 and 14 days after exposure

to predator. *p < 0.05 - significantly different from control group

Conepxanne JJOOYK na 14-ff meHs mocie mpenb-
SIBJICHUS XMIHMKA CcHWXKanock ¢ 1,54 +0,31 1o
0,52+ 0,18 ur/mr Ttkanu (p <0,05) mo cpaBHEHHIO
C TIOKa3aTesiMH, U3MEPEHHBIMU Yy WHTAKTHBIX KPBIC.
IIpu stoMm comepkarme JJODYK B mpedponTampHOM
kope Ha 14-# AcHBb TOCNE TPEIBSIBICHHS XHIITHUKA
OBLIO JOCTOBEPHO HUKE MO CPABHEHUIO C MOKA3aTes-
MU, U3MEPEHHBIMU 4epe3 7 JHEW IOCle CTPECCOPHO-
ro BozzaeiictBus (p < 0,05). Ilokazarenr JJODYK/IA
TaK)Ke CHMKAJICS TOJIbKO Ha 14-i JieHb moclne npelib-
SIBJICHUSI XMIHUKA [0 CPAaBHEHHUIO C TPYIIION KOH-
TPOJBHBIX XKUBOTHBIX — ¢ 3,73 £1,21 mo 1,10+ 0,33
(» <0,05) (puc. 1). Conepxxanne 5-'MYK cHmxkanocs
¢ 17,29 £ 1,68 mo 12,70 + 1,08 ur/mr traru (p < 0,05)
M0 CPAaBHEHHIO C TIOKA3aTeJsIMH, U3MEPEHHBIMH Y WH-
TakTHBIX Kpblc. IIpm 3TOoM comepxkanue S5-IMYK
B NpepOHTAIBHON Kope Ha 14-i JeHb MOCie mpeib-
SIBJICHUS XUIIHUKA OBLIO JOCTOBEPHO HIDKE IO CpaB-
HEHUIO C TIOKa3aTesiIMH, U3BMEPEHHBIMHU 4epe3 7 IHeu
nocne crtpeccopHoro BozaeiictBus (p <0,05). Iloka-
3arenp S-TUYK/5-I'T takxke cumxkanca Ha 14-M 1eHb

IoCJI€ TMPECABABICHUA XWIOIHHWKa II0 CPaBHCHUIO
C TPyNION KOHTPOJBHBIX (MHTAKTHBIX) KUBOTHBIX —
¢ 6,75+0,77 mo 3,70 £ 0,28 (p <0,01) (puc. 2). Ilpu
sToM oTHomeHue coxepxkanus 5S-IMYK/5-I'T B mpe-
(hpoHTaNEHON KOpe Ha 14-1 NeHb IMOcje TpeabsIBie-
HUA XUITHUKA OBLIO JOCTOBEPHO HUIKE 11O CPABHCHHIO
C TOKa3aTeJIIMM, U3MEPEHHBIMHU uYepe3 7 JIHEW Iocie
cTpeccopHoro Bo3uercTus (p < 0,05).

VY KpbIC B CTpHaTyMe JOCTOBEPHbIC U3MEHEHHS Ha-
OJfomaNich TONBKO Ha 14-W ACHB TOCIE TPEIbsIBIIC-
HUsl XUIIHMKA 10 CPaBHEHUIO C I'PYNIOW MHTAaKTHBIX
KUBOTHBIX. B mepBble 2 HeA. Mocie MpeabsBICHUS
XUIIHUKA JJOCTOBEPHBIX Pa3IMYUil OTMEUYEHO He OBLIO.
Cootnomenue JODPYK/IA camxkanocs ¢ 1,11 £0,22
mo 0,71 £0,05 (p <0,01) mo cpaBHEHHIO ¢ TIOKa3aTe-
JISIMH, U3MEPEHHBIMM uepe3 7 JHEH Iocie CTPECCop-
HOro Bo3xelcTBus (puc. 3).

VY KpbIC B BEHTPAIBHOW 007aCTH MOKPHIIIKHA JTOCTO-
BEepHBIC U3MCEHEHHUs HAONIOMAINCh HA 7-H JCHB MOCIe
MPENbSBICHUST XUIIHUKA [0 CPAaBHEHUIO C IPYIION
KOHTPOJIBHBIX >KMBOTHBIX (puc. 4, 5). B mepByro He-
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Kowrponb / 3 gHa / 7 aweit / 14 peit / Kowtponb / 3 gHst /7 noHedt /14 pheit / Kowtponb / 3 aHs /7 ;Heit /14 pHeit /
Control 3 days 7days 14 days Control 3 days 7days 14 days Control 3 days  7days 14 days
Mocne xuwHuka / After exposure to predator
Puc. 5. CopepxaHue cepotoHuHa (5-IT) M ero merabonuta — ruppokcumHponykcycHon kucnotbl (5-FTMYK) B BeHTpanbHoM
0651aCTM NOKPbBIWKKU CpefHEero Mo3ra Kpbic Ha 3-i, 7-i u 14-i AHM nocne npeabsaBAEHUA XUWHUMKA. *p < 0,05 — otimuusa
OT nokasaresisi, U3MEPEHHOr0 Y MHTAKTHbIX KPbIC
Fig. 5. Content of serotonin and its metabolite 5-HIAA in the ventral tegmental area rats on 3, 7 and 14 days after exposure

to predator. *p < 0.05 - significantly different from control group

JIENI0 TIOCTEe TNPEAbABICHUS XMIIHHKA J0CTOBEPHBIX
pasnuunii OTMEYeHO He OBIIO0, KaK M He HaOIIoIaioch
pasnuuuii Ha 14-¥ IeHb Mocie CTPECCOPHOTO BO3MEH-
ctBusi. OtHomenue JJODYK/IIA nHa 7-if neHb mocie
NPEABABICHUS XUIIHUKA TOBBIMIAIOCh ¢ 1,52 + 0,25
no 2,22+0,22 (p<0,05) mo cpaBHEHHIO C IOKa3a-
TEJSIMHA, U3MEPEHHBIMH Yy MHTAaKTHBIX KpbIC (puc. 4).
Conepxanune 5-I'MYK nHa 7-ii geHp mocie mnpenb-
SIBJICHMSI XHMIIHHMKA IOBbIIIAJIOCE ¢ 39,1+ 1,6 1o
45,7+ 2,2 wur/mr tkanu (p <0,05) mo cpaBHEHUIO
C TIOKa3aTeNs MU, M3MEPEHHBIMH y WHTAKTHBIX KpBIC
(puc. 5).

Conepxxanne 'BK B nccienoBaHHBIX CTpPYKTypax
MO3ra y KOHTPOJBHBIX KPBIC M KMBOTHBIX Ha 3, 7
n 14-#1 1HU TOCIIe OCTPOrO CTPECCOPHOTO BO3AECHCTBHS
He pasznuydanoch. He Obiio 0OHapykeHO JOCTOBEPHBIX
pasnuumii mo cootHommeHuio ['BK/JIA.

Takum oOpa3om, B Hacrosiield paboTe TOKa3aHbI
W3MEHEHUS] COIePKaHNsl MOHOAMHUHOB U UX METa0OIH-
TOB B ME30KOPTHKAJIbHON (BEHTpasibHAas 00IacTh TO-
KPBIIIKH, TpedpOHTaIbHAS KOPAa) W HUTPOCTPHATHOM
(cTpuatym) nodaMHHEPTHYECKUX CHCTEMAaX TOJIOBHOTO
MO3Ta JHIIb Ha 7-i u 14-i THU TOCe MPEeabsIBICHUS
XHIHUKA. DTO TOKA3bIBAET, YTO YKa3aHHBIE N3MEHEHHUS
MOCJIe OCTPOTO CTpecca Pa3BHBAIOTCA TIOCTEIEHHO.
B BenTpansHOM 00J1aCTH MOKPBIIIKH ITOCTCTPECCOPHBIC
M3MCHCHUS HAONIONANNCh HA 7-U JIeHb, a B CTPHATYME
u npedpoHTansHON Kope Ha 14-i neHp mocie crpec-
COpHOTo Bo3AeicTBUs. TakuMm 00pa3oMm, CTpeccopHOe
BO3/ICHICTBHE PaHBIIE CKa3bIBACTCS HA COCTOSHHH MO-
HOAMHHEPTUYECKUX CHCTEM B OOJIACTH CTBOJA MO3Ta,
IJIe JIOKAJIM30BaHbl Te€Jla COOTBETCTBYIOINX HEMPOHOB.
Oo6HnapyxeHHoe Bospactanue cootHomeHust JODYK/
JA u moBbIIIEHHE CONEpPXKAHHUS METa0OIHUTa CEepPOTO-
mnHa S5-ITMMYK B BeHTpanmbHOW 00JaCTH ITOKPBIIIKH
OTpa)kaeT IMOBBIINICHUE AKTHBHOCTH JO(PaMUH- U ce-
POTOHUHEPTUYECKOM CUCTEM. B IPOTHUBOIOIOKHOCTH

3TOMY, Y KpbIC, HNEPEHECLIMX CTPECCOPHOE BO3ZCH-
cTBHE, TMoKazarenu oOmeHa JIA B mpedpoHTaIbHON
KOpe W cTpuaryMme CHIKamuch. Kpome Toro, B mpe-
(hpoHTaTBHOH KOpe TakkKe 3HAaYNTEIbHO YMEHBIIAINCE
nokazatenu oomena 5-I'T (comepxkanue 5-I'MYK u co-
otHomeHue 5-I'MYK/5-I'T). Takum obpazom, n3meHe-
HUSI AKTUBHOCTHM MOHOAMHHEPIUYECKUX CUCTEM B 00-
JIACTH CTBOJIA MO3Ta U B CTPYKTypax MEPeIHEro Mo3ra
OBUIM MIPOTHBOIOJIOKHBIMU: B BEHTPAJbHOM 00JacTH
MOKPHIIIKM OHA BO3pacTaja, a B CTpUarymMe M Ipe-
(hpOHTAIBHON KOpe — CHIKAJach.

Peakrun modhaMuHEpPTHUECKON CHCTEMBI MO3Ta BbI-
3BIBAlOT MHTEpEC, MpEekAe BCEro, B CBA3M C €€ yua-
CTHEM B TC€HE3€ ICHXONATOJIOTUYECKUX COCTOSIHUHI
YeNoBEKa, KOTOpble, KaK HW3BECTHO, YCYTYOJSIOTCS
nocine JeucTBus crpecca. Me30KopTUKaIbHbIE U Me-
3onmumOudeckre J1opaMUHOBBIC TYyTH, KOTOPBIE HIYT
U3 BEHTPaJIbHOW O0JaCTH TOKPBIIIKKM B KOHEUHBIH
MO3T, y4YacTBYIOT B MEXaHM3Max MamsTH M SMOLHM.
Hodamuueprudeckne KIETKH HYepHOW CyOCTaHIIUU
TakK e MPOCIHUPYIOTCS B CTPUATyM W OOpasyloT HH-
TPOCTPUATHYIO CHCTEMY, KOTOpas y4dacTByeT B Opra-
HU3alUU JIBUTATEIbHBIX peakiuidl. CoracHo AaHHBIM
JUTEPATypPbl, ME30KOPTHKaIbHAA To(aMuHEpruiecKas
cucrema OoJiee YyBCTBUTEJIbHA K CTPECCY, YEM HUIPO-
cTpuatHast cucrteMa [5]. PesynpraTsl HamMX SKCHEpPH-
MEHTOB YTOYHSIIOT 3TH JaHHbIC, MOKa3bIBasl, YTO MUK
OTCPOUYCHHBIX M3MEHEHHH B 0OJIACTU CPEIHETr0 MO3Ta,
BBI3BAHHBIX CTPECCOM, NMPHUXOIUTCS Ha Oojee paHHUI
nepuop dkcrepuMenta (7 mHEH), 94eM B CTPYKTypax
nepennero Mosra (14 mmeif). B ycnmoBumsx crpecca
OTpaHMYCHHS TNPOCTPAHCTBA 3a Ha4aJbHBIM YBEJH-
YEHHEeM BBICBOOOXKICHHUS Me30auMOndeckoro poda-
MHUHa HaOJIONAJIOCh €ro CHIDKEHHE, YTO I103BOJISET
MIPEANOIOKNATh, YTO TMOBTOPHOE BO3ACHCTBHE OIHO-
TO U TOTO K€ CTpeccopa MPHUBOIUT K TOPMOKEHHIO,
a He K aKTHBaLUH J0QaMUHEPrUYecKUX HeUpoHoB [9].
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Mpimm ¢ HOKayTOM TeHa TpaHcmopTepa aohamMu-
Ha (DAT), y xoTOpbIX HaOJIFOAAJICSI BHICOKUN YPOBEHb
BHEKJIETOYHOTO J0(aMuHa, OKazaluCh BECbMa peak-
TUBHBI B OTBET Ha CTPECC HOBU3HBI 110 CPaBHEHMIO
C MHTakTHbIMU XUBOTHBIMU [15]. TTockonbky JJODYK
oOpa3yeTcsi ToJ| BIMSAHWEM MOHOAMHUHOKCHIA3bl —
(depmeHTa, JIOKaTM30BAaHHOTO BHYTPHUKJIETOYHO, KO-
JMYECTBO JAHHOTO MeTabOJIUTa MOMKET CBHICTENb-
CTBOBaTh 00 MHTEHCHBHOCTH oOparHOTro 3axBarta [IA.
[ToaTOMy MOXHO TIPEATIOIIOKUTH, YTO OOHAPYKEHHBIE
HaMH{ TIOCTCTPECCOpHBIC M3MeHeHus1 oomeHa A cBs-
3aHbl ¢ u3MeHeHueM aktuBHoctu DAT. Ilokaszano, 4to
COIMAJIbHBIC TIOPAKECHUS B TECTE «UY>KaK — PE3UJICHT
y CaMILIOB KpbIC MPUBOIAT K cHUkeHHI0 DAT B crpu-
atyme [9], 9To cormacyeTcs ¢ HallMMH Pe3yabTaTaMu
o cHmwkeHuu cootHoineHus: JJODYK/JIA na 14-ii neHb
MOCIIe CTPECCOPHOTO Bo3aeicTBud. 1lo nanHbIM nuTe-
parypsel, MpU CTpecce M3MEHsSEeTcS HEe TOJBKO O0OMeH
A, HO U coCTOsIHUE peuenTopoB K JaHHOMY Meaua-
Topy. B Mozmenu rncuxoconmanbHOTO cTpecca y 3emiie-
poex yBenuunBajoch yucio D1-penentopoB B cTpu-
aryme U npedponTtansHoi kope [12]. [IpuBenenuble
Bbime m3MeHeHus: DAT u 1oaMHHOBBIX PEIenTOopOB
YKa3bIBAIOT Ha HapylIeHHWe BBICBOOOXKIeHUs J[A, BHI-
3BAaHHOE CTPECCOPHBIMH BO31EHCTBUSAMH. CHIDKEHUE
BbICBOOOXKIeHUsT JIA, B CBOIO Oudepellb, MOXKET OBITh
TaKKe MPUYMHOW areIOHUU U CHIKEHUS MOTHBAIUU
npu nenpeccun [14]. TlonyyeHHsle B HacTosIIeH pa-
0oTe MaHHBIE TAaK)kK€ BO MHOTOM COINIACyIOTCS C JIaH-
HBIMH COZIEp)KaHHsS M OOMEHa MOHOaMHUHOB IOCIE
OCTpPOT0 TCHXHYECKOTO CTPECCOPHOTO BO3/AEHCTBUS,
B YAaCTHOCTH, JJIEKTPOKOKHOW CTUMYISIIHUA y KPBIC.
ITokazaHo, 4TO y CTpecCHpOBaHHBIX KpBHIC PECHHTE3
JA omepexan ero BeiOpoc [1]. Bo3moxxHO, MMEHHO
9T0 00ECTIeUnBaIO OTCPOUYCHHBIE BO BpeMeHH 3ddek-
ThI, HAOMFOJJaeMbIC B HaCTOsIICH padore Ha 14-if neHb
MOCIIe CTPECCOPHOTO BO3CHCTBUSA B CTPYKTypaxX HH-
TPOCTPUATHON M ME30KOPTHUKAJIBHOM CHCTEMax MO3ra
KPBIC.

W3BecTHO, YTO H3MEHEHHMS B CEPOTOHHMHEpPruye-
CKMX HEHpOHAax JISKHUT B OCHOBE JETPECCUBHBIX 3a00-
neBannii. Hamboree mmpoko HCTONb3yeMble aHTHIIE-
MIPECCAHTHI CITy’KaT HHTHOUTOpaMHU 00paTHOTO 3axBaTa
5-I'T u MOBBIIAIOT €T0 BHEKJICTOYHBIA YPOBEHBL [6].
O ekt oT neficTBUS 3TUX IMpernaparoB JOCTHUTAETCS
nuiib yepe3 7—14 nHel B COOTBETCTBUHU C OTCPOYCH-
HBIMH U3MeHeHHsiMH oOMeHa 5-1"T B Hammx wmccremo-
BaHusx. M3BecTHO, uto 5-I'T perynupyer HacTpoeHue,
a ero perenTopbl CTAHOBITCS MUILICHSIMM U psaa
MICUXOTPOMHBIX TpenaparoB [6]. Y wMakak-pe3ycoB
C KOpOTKOW TIOCJEIOBATEIBHOCTRIO aJulelisl TpaHC-
mopTepa oOpaTHOTO 3axBaTa CEPOTOHMHA OTMedaeTcs
HU3Kass KoHueHTpauus S5-IMYK B CHMHHOMO3roBOM
JKUJIKOCTH. DTO coOIlacyercs C YTBEPXKIEHUEM, 4YTO

HU3KUI ypoBeHb 5-I'T B Mo3re, COOTBETCTBYIOIIMI
CHIDKEHHUIO aKTHUBHOCTH CEPOTOHMHEPIrH4ecKoil cu-
CTEMbl, OTPHULATEILHO BIMAET HA 3MOLMOHAIBHOCTb.
[Ipu sTOM y ndromel ¢ BBICOKMM YPOBHEM 3KCIIpeC-
cun ¢gepmenta pacraga 5-I'T MoHOaMHHOKCHAA3bI-A
(MAO-A) ¢ MeHblIell BEpOATHOCTHIO MOTYT pPa3BH-
BaThCsl MOCTTPAaBMAaTHYECKUE CTPECCOPHBIE pacCTpOid-
ctBa [7]. Ilo naHHBIM JUTEpaTypbl, CTPECCOPHOE
BO3JICMCTBUE MOBBIIAeT KoHLEeHTpanuto S5-I'T u ero
MeTabonuToB B psme obmacteit mo3ra. llpm stom
CTpecC BBI3bIBAECT M3MEHEHHUSI B Te€X OONIACTAX MO3ra,
KOTOpBIE CITy’KaT MUIIEHSMHU U JJIs1 CEPOTOHUHEpPrHYe-
ckux HelpoHoB. CTpecc orpaHHUYEHHsS MPOCTPAHCTBA
BBI3BIBAJ yBenndeHue ooMena 5-1'T u cHMXKan akTHB-
HocTh S5-HT1A-penentopoB B rummokamiie y KpbiC,
YTO aBTOpPHI JaHHOH palboThl OOBSCHIIOT CTpecc-
3aBHCHUMBIM IMOBBIIICHHEM YPOBHSI TIIFOKOKOPTHKOUJIOB,
PETYAUPYIOMUX TPAHCKPUIIIMIO MHOTHX TeHOB [8].
[ToBTOpHOE TPUHYAUTENBHOE MJIABAHNE BHI3BIBAJIO YBe-
nudenue conepxkanus 5-I'T B crpuatryme y kpoic [10].
OpHako COIIaCHO HAIllUM JaHHBIM, OTCPOYEHHBIE I10-
CJIEJICTBUS CTPECCOPHOTO BO3IEHCTBHA Ha CEPOTOHU-
HEPTrUYECKYI0 CHCTEMY CTpHaTyMa 3aKII0YaloTCs B H3-
MEHEHHH KOHIIEHTpallud He CaMOro MeauaTopa, a ero
Meraboauta — 5-IT'MYK, uro MoxkeT OBITh CBA3aHO
C TOBBIIIEHHEM AaKTUBHOCTH CEPOTOHHHOBOIO TpaHC-
nmoprepa. JlaHHOE TpeanojoKeHne HyKIaeTcs B Ipsi-
MOMW 3KCIIEpUMEHTAJILHOW MPOBEPKE.

3AKJIOYEHUE

B Hactosimeit pabore oOHapyKeHbl H3MEHEHUS
COJIepXKaHUsI MOHOAMHUHOB U MX METa0OJHUTOB B IIpe-
(poHTaANBHON KOpe, cTpHaTyMe W BEHTPAJbHOU 00a-
CTH TIOKPHIIIKK TOJIOBHOTO MO3ra Ha 7-if u 14-ii mHM
mocye mpenbsABIcHUS xulmHuka. Ha 3-i1 gens mocie
CTPECCOPHOTO BO3JCHCTBUS JOCTOBEPHBIX M3MEHECHHIA
rmokaszaresieii oOMeHa HCCIeyeMbIX MeIUaropoB 00-
Hapy)XeHOo He ObUT0. DTO JOKa3hIBaeT, YTO H3MEHe-
HUA COCTOAHUA MOHOAMHUHEPTHYCCKUX CUCTEM IIOCJIC
MNpEAbABICHUA XHWIIHUKA Pas3sBUBAIOTCA ITOCTCIICHHO,
OoTpaxkass OTCPOYCHHOE Pa3BUTHE JCIPECCUBHOIION00-
HOTO COCTOSIHMSI.

B BenTpanmbHON 007MacCTH MOKPBIIIKH OTMEYaIOCh
MOBBIIIIEHHE akTUBHOCTH cucteM JIA u 5-I'T Ha
7-#1 IeHb MOociie CTPECCOPHOTO Bo3AeicTBUSA. B cTpua-
TyMe U TipeppOHTAIBHON KOpe HAOIIONAIHNCh TPOTHBO-
TTOJIOXKHBIE U OoJiee TIO3HIE U3MEHEHHUS — CHIDKEHHE
akTuBHOCTH cucteM JIA u 5-'T Ha 14-ii aeHp mocie
MPEABABICHUS XUIIHUKA. MOXHO TPEANOI0XKUTh, YTO
BO3JICHCTBUE OCTPOrO CTPecca MPeabsIBICHUS XUIHU-
Ka Ha COCTOSIHME MOHOAMUHEPTUYECKUX CUCTEM CBsI3a-
HO C IPOTEKaHWEM HavyaJbHOM aJanTUBHON peakiuH,
XapaKkTepU3yIOIlecss aKTUBALMEN CTPYKTYyp CTBOJA
TOJIOBHOTO MO3ra, U MOCIEAYIoUIeH ae3anantainuel —
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CHIDKEHHEM aKTHBHOCTH CTPYKTYyp KOHEYHOTO MO3Ta,
OTpaXKarIed pa3BUTHE MOCTTPABMATHYECKOTO CTpecC-
COpPHOTO paccTpoicTaa.

CMUCOK TIUTEPATYPbI

1.

10.

Mepuos C.C., Cypakos K.B., Konawk E.B., n ap. Bnuauue
OCTPOro 3MOLIMOHANBHOIO CTPeCca Ha CoaepXKaHue aape-
HanMHa, HopaapeHanMHa U LoPaMMHa B HAAMNOUYEYHUKAX
KpbIC ABrycT u Bucrap // bronneteHb akcnepuMeHTanbHON
6uonormm u MeguumHbl. 1997.T. 123, N2 6. C. 645-648.
MNweHHukoBa M.I. Ponb reHeTnyecknx ocobeHHoCTen
opraHu3Ma B YCTOMYMBOCTM K MOBPEXAANLIMM BO3-
OEeNCTBUAM M B 3alMTHbIX 3ddekTax agantaumm //
Matonornyeckas GU3MONOrMS U IKCMEPUMEHTaNbHAs
Tepanus. 2011. N2 4. C. 7-16.

UukyHos C.IL, MuwennuHas AT, Knwoesa H.H., u ap.
BuTanbHbIN CTpecc Bbi3bIBAET AJ/IUTENbHbIE PACCTPOM-
CTBa NoBeAeHUs U 06MeHa NMNMAO0B Yy CaMOK KpbIC //
0630pbl MO KAMHMYECKOW (apMaKonormm M nekap-
cTBeHHon Tepanuun. 2016.T. 14, N2 4. C. 32-41. DOI:
10.17816/RCF14432-41

Wabaros M.1., Jlebenes A.A., Mopo3os B.W. Ponb
rpefMHa B KOHTPOJie 3MOLMOHANbHOrO, MCCNeaoBa-
TENbCKOrO M ABUIaTeNbHOrO MOBEAEHMS MpW 3KCne-
pPYMEHTANIbHOM MOCTTPaBMaTU4YECKOM CTPECCOBOM
paccTtpovicTtee // Meguko-buonoruyeckme u coumanb-
HO-Mcuxonoruyeckue npobnemsl 6e30MaCHOCTM B Ypes-
BblYaMHbIX cuTyaumax. 2018. N2 1. C. 65-74. DOI:
10.25016/2541-7487-2018-0-1-65-74
Abercrombie E.D., Keefe K.A., DiFrischia D.S., et al. Dif-
ferential effect of stress on in vivo dopamine release
in striatum, nucleus accumbens and medial frontal
cortex //J Neurochem. 1989.Vol. 52. P. 1655-1658.
DOI: 10.1111/j.1471-4159.1989.tb09224.x
Carhart-Harris R.L., Nutt DJ. Serotonin and brain
function: a tale of two receptors // J Psycho-
pharmacol. 2017. Vol. 31, No. 9. P. 1091-1120.
DOI: 10.1177/0269881117725915

Caspi A., Sugden K., Moffitt T.E., et al. Influence of
life stress on depression: moderation by a polymor-
phism in the 5-HTT gene // Science. 2003. Vol. 301.
P. 386-389. DOI: 10.1126/science.1083968
Datson N.A., van der Perk J., de Kloet E.R., et al.
Identification of corticosteroid-responsive genes in
rat hippocampus using serial analysis of gene expres-
sion // Eur J Neurosci. 2001. Vol. 14. P. 675-689.
DOI: 10.1046/j.0953-816x.2001.01685.x
Imperatoa A., Cabib S., Puglisi-Allegra S. Repeated
stressful experiences differently affect the time-
dependent responses of the mesolimbic dopamine
system to the stressor // Brain Res. 1993. Vol. 60.
P.333-336.DO0I: 10.1016/0006-8993(93)91732-8
Kirby L.G., Lucki I. The effect of repeated exposure
to forced swimming on extracellular levels of 5-hy-

11.

12.

13.

14.

15.

droxytryptamine in the rat // Stress. 1998. Vol. 2.
P.251-263. DOI: 10.3109/10253899809167289
McEwen B.S. Protective and damaging effects of
stress mediators: central role of the brain. Dialog //
Clinical Neurosci. 2006. Vol. 8, No. 4. P. 367-381.
DOI: 10.31887/DCNS.2006.8.4/bmcewen

Mijnster M.J., Isovich E., Fuchs E. Chronic psychosocial
stress alters the density of dopamine D2-like binding
sites // Soc Neurosci Abstr. 1998. Vol. 24. P. 277.
Mora F., Segovia G., Del Arco A., et al. Stress, neu-
rotransmitters, corticosterone and body-brain in-
tegration // Brain Res. 2012 Vol. 1476. P. 71-85.
DOI: 10.1016/j.brainres.2011.12.049

Stahl S.M. Stahl’s essential psychopharmacology: neu-
roscientific basis and practical application. 4™ Edition.
Cambridge. Cambridge University Press. 2013.
Spielewoy C., Roubert C., Hamon M., et al. Behav-
ioural disturbances associated with hyperdopami-
nergia in dopamine-transporter knockout mice //
Behav Pharmacol. 2000. Vol. 11. P. 279-290.
DOI: 10.1097/00008877-200006000-00011

REFERENCES

1.

Pertsov SS, Sudakov KV, Koplik EV, et al. Catechol-
amines in the adrenals of August and Wistar rats with
acute emotional stress. Bulletin of Experimental Biology
and Medicine. 1997;123(6):645-648. (In Russ.)
Pshennikova MG. Role of genetic peculiarities in re-
sistance of the body to detrimental impacts and pro-
tective effects of adaptation. Pathological Physiology
and Experimental Therapy. 2011;(4):7-16. (In Russ.)
Tsikunov SG, Pshenichnaya AG, Klyuyeva NN, et al.
Vital stress causes long-term disorders of behavior
and lipid metabolism in female rats. Reviews on clini-
cal pharmacology and drug therapy. 2016;(4):32-41.
(In Russ.) DOI: 10.17816/RCF14432-41

Shabanov PD, Lebedev AA, Morozov VI. The role of
ghrelin in the control of emotional, exploratory,
and motor behavior in experimental PTSD. Medico-
biological and socio-psychological problems of safety
in emergency situations. 2018;(1):65-74. (In Russ.)
DOI: 10.25016/2541-7487-2018-0-1-65-74
Abercrombie ED, Keefe KA, DiFrischia DS, et al. Dif-
ferential effect of stress on in vivo dopamine re-
lease in striatum, nucleus accumbens and medial
frontal cortex. / Neurochem. 1989;52:1655-1658.
DOI: 10.1111/j.1471-4159.1989.tb09224.x
Carhart-Harris RL, Nutt DJ. Serotonin and brain function:
a tale of two receptors. J Psychopharmacol. 2017;31(9):
1091-1120. DOI: 10.1177/0269881117725915
Caspi A, Sugden K, Moffitt TE, et al. Influence of life
stress on depression: moderation by a polymorphism
in the 5-HTT gene. Science. 2003;301:386-389.
DOI: 10.1126/science.1083968

# [legunarp. 2021.T. 12. Buin. 6 / Pediatrician (St. Petersburg). 2021;12(6)

elSSN 2587-6252



42

OPUTMHANBHDBIE CTATbW / ORIGINAL STUDIES

Datson NA, van der Perk J, de Kloet ER, et al. Iden-
tification of corticosteroid-responsive genes in rat
hippocampus using serial analysis of gene ex-
pression. Eur J Neurosci. 2001;14:675-689. DOI:
10.1046/j.0953-816x.2001.01685.x

Imperatoa A, Cabib S, Puglisi-Allegra S. Repeated
stressful experiences differently affect the time-
dependent responses of the mesolimbic dopamine
system to the stressor. Brain Res. 1993;60:333-336.
DOI: 10.1016/0006-8993(93)91732-8

Kirby LG, Lucki I. The effect of repeated exposure
to forced swimming on extracellular levels of 5-hy-
droxytryptamine in the rat. Stress. 1998;2:251-263.
DOI: 10.3109/10253899809167289

McEwen BS. Protective and damaging effects of
stress mediators: central role of the brain. Dia-

10.

11.

¢ /lHdopmaunsa 06 aBTopax

log. Clinical Neurosci. 2006;8(4):367-381. DOI:
10.31887/DCNS.2006.8.4/bmcewen

Mijnster MJ, Isovich E, Fuchs E. Chronic psychosocial
stress alters the density of dopamine D2-like binding
sites. Soc Neurosci Abstr. 1998;24:277.

Mora F, Segovia G, Del Arco A, et al. Stress, neu-
rotransmitters, corticosterone and body-brain
integration. Brain Res. 2012;1476:71-85. DOI:
10.1016/j.brainres.2011.12.049

Stahl S.M. Stahl’s essential psychopharmacology: neu-
roscientific basis and practical application. 4™ Edition.
Cambridge. Cambridge Univer Press. 2013.
Spielewoy C, Roubert C, Hamon M, et al. Behav-
ioural disturbances associated with hyperdo-
paminergia in dopamine-transporter knockout
mice. Behav Pharmacol. 2000;11:279-290. DOI:
10.1097/00008877-200006000-00011

12.

13.

14.

15.

¢ Information about the authors

EszeHuli Pydonsgosuy bbidkoe — KaHA. MeA. HAyK, 3aBenyoLmi
nabopatopveit XuMmun 1 hapMaKkonormm nekapcTBEHHbIX CPeaCTB
otaena Heipodapmakonorun um. C.B. Annukosa. ®IBHY «MHcTH-
TYT 3KCMepuUMeHTanbHOM MeauumHbly, CaHkT-lMNeTepbypr, Poccus.
E-mail: bychkov@mail.ru

WHecca BnadumuposHa Kapnosa — KaHa. 61on. Hayk, CTapLimii Ha-
YUYHbIN COTPYAHMK oTAena Herpodapmakonorum um. C.B. AHnukoBa.
®rBHY  «MHCTUTYT 3KCMepUMeHTanbHOW MeamuMHbl», CaHKT-
Metepbypr, Poccus. E-mail:inessa.karpova@gmail.com

Cepeeli [eopeuesuy LlukyHos — pA-p Men. Hayk, npodeccop, 3a-
BesyloLWMii nabopatopueit ncuxodusmnonorumn smoumin Ousmo-
nornyeckoro orgena mMm. W.I. Maenosa. ®IBHY «MHCTUTYT 3KC-
nepuMeHTaNbHOM MeauumHbly, CaHkT-MeTepbypr, Poccus. ORCID:
https://orcid.org/0000-0002-7097-1940; e-mail: secikunov@yandex.ru
Japes BnaoumuposHa Kpuykasi — acnmpaHT hu13nMonornyeckoro ot-
fena um. W.MN. Maenosa. ®IEHY «MHCTUTYT 3KCnepUMeEHTanbHOM
mMeauumnHbly, CaHkT-Metepbypr, Poccua. ORCID: https/orcid.org/
0000-0002-6188-0318; e-mail: darya_uladzimirawna@mail.ru

AHOpeli AHOpeesuy Jlebedes — n-p buon. Hayk, npodeccop, 3a-
BesywWwmMin nabopatopueit obueit dhapmakonorum otaena Heu-
podapmakonorun um. C.B. AHnukosa. ®IBHY «MHcTUTYT 3KCne-
pUMeHTanbHOM MeauumHbl», CaHkT-MeTepbypr, Poccusa. E-mail:
aalebedev-iem@rambler.ru

Unes KOpeesuy TucceH — KaHA, 6GMON. HayK, CTApLUMIA HAY4YHBbIA CO-
TPYAHWK oTaena Herpodapmakonornm um. C.B. AHnukosa. ®IBHY
«MHCTUTYT 3KCNepuMeHTanbHOM MenuumHbly, CaHkT-lNeTepbypr,
Poccus. E-mail: iljatis@mail.ru.

CapHe CaHanosuy [Mropsees — acnupaHT oTaena Hempodapmako-
norun um. C.B. AHnukoBa, @IBHY «MHCTUTYT akcneprMeHTanbHOM
MepguumHbl», CaHkT-MeTepbypr; accucTeHT Kadenpbl natonoruye-
CKo husmonormm ¢ kypcom umMmyHonatonoruun, ®rbOY BO «CaHkT-
MeTepbyprckunii rocyfapCTBEHHbIN NeanaTpPUYECKUin MeAULMHCKUIA
yHuBepcuteT» MwuHsgpasa Poccuun, Cankt-letepbypr, Poccus.
E-mail: dr.purveev@gmail.com

lemp [mumpuesuy LLlabaHos — f-p Mea. HayK, npodeccop, 3aBe-
LyoLLmii oTaenom Heipodapmakonorumn uMm. C.B. AHuukosa. GIEHY
«MHCTUTYT 3KCnepuMeHTanbHOW MeauumHbl», CaHkT-TeTepbypr,
Poccusa. E-mail: pdshabanov@mail.ru

Eugenii R. Bychkov — MD, PhD, Head of the Laboratory of Chem-
istry and Pharmacology of Medicinal Compounds, Department of
Neuropharmacology. Institute of Experimental Medicine, Saint
Petersburg, Russia. E-mail: bychkov@mail.ru

Inessa V. Karpova - PhD (Physiology), Senior Researcher, Depart-
ment of Neuropharmacology. Institute of Experimental Medicine,
Saint Petersburg, Russia. E-mail: inessa.karpova@gmail.com

Sergey G. Tsikunov — MD, PhD, Dr. Sci. (Med.), Professor, Head of the
Laboratory of Psychophysiology of Emotions, I.P. Pavlov Physiolog-
ical Department. Institute of Experimental Medicine, Saint Peters-
burg, Russia. ORCID: https://orcid.org/0000-0002-7097-1940;
e-mail: secikunov@yandex.ru

Darya V. Krytskaya - Postgraduate Student, |.P. Pavlov Physiological
Department. Institute of Experimental Medicine, Saint Petersburg,
Russia. ORCID: https/orcid.org/0000-0002-6188-0318; e-mail:
darya_uladzimirawna@mail.ru

Andrei A. Lebedev - Dr. Biol. Sci. (Pharmacology), Head of the
Laboratory of General Pharmacology, Department of Neurophar-
macology. Institute of Experimental Medicine, Saint Petersburg,
Russia. E-mail: aalebedev-iem@rambler.ru

Ilya Yu. Tissen — PhD (Physiology), Senior Researcher, Depart-
ment of Neuropharmacology. Institute of Experimental Medicine,
Saint Petersburg, Russia. E-mail: iljatis@mail.ru

Sarng Sanalovich Pyurveev - Postgraduate Student (Pharmacology),
Department of Neuropharmacology, Institute of Experimental Me-
dicine, Saint Petersburg, Russia; Assistant Professor, Department
of Pathologic Physiology and Course Immunopathology, St. Pe-
tersburg State Pediatric Medical University, Ministry of Health-
care of the Russian Federation, Saint Petersburg, Russia. E-mail:
dr.purveev@gmail.com

Petr D. Shabanov — MD, PhD, Dr. Sci. (Med.), Professor, Head of
the SV. Anichkov Departmen of Neuropharmacology. Institute
of Experimental Medicine, Saint Petersburg, Russia. E-mail:
pdshabanov@mail.ru

@ Meguatp. 2021.T. 12. Boin. 6 / Pediatrician (St. Petersburg). 2021;12(6)

ISSN 2079-7850



OPUTMHANbHbBIE CTATbW / ORIGINAL STUDIES 43

DOIl: https://doi.org/10.17816/PED12643-53

AWHAMUKA AHTUBUOTUKOPE3UCTEHTHOCTU CTADUTOKOKKOB
B MHOronpoowu/bHOM CTALMOHAPE
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AKTyaJIbHOCTb. CTad)VIJ'IOKOKKl/I npoAao/XakT 0CTaBaTbCAa BeAyWUMU BO36y,EI,l/ITEJ'I$IMVI VIH(DEKLI,VII;I, CBA3aHHbIX C OKa3aHuWeM
MeaMLMHCKOM MOMOLU, U n3yyeHume ux aHTVI6l/IOTl/IKODEBVICTGHTHOCTM no-npexHeMy aKTyaslbHO.

Uenb — niyvyeHume aHTM6MOTMKOp83MCTEHTHOCTM rocnuTanbHbIX WTaMMOB CTanVIJ'IOKOKKOB B OAUHaMUKe.

Matepuanbl u MeToabl. METOLOM CEPUIHBIX MUKPOPA3BEAEHUI NPOBELEHO ONpefeseHne YyBCTBUTENbHOCTM 554 wTam-
MOB CTadUIOKOKKOB, BbIAENEHHbIX OT NaLMeHTOB MHOrONpodUIbHOrO CTalMoHapa, K 16 aHTUMUMKPOGHBIM NpenapaTam.

Pesynbratbl. Cpeam cTadunoKokKoB B CTaLMOHape NpeBannpoBany aHTMBMOTUKOPE3UCTEHTHbIE KynbTypsbl (85,4 %). Yoenb-
HbIM BEC METULMIMHPE3UCTEHTHBIX U NMOAMPE3UCTEHTHBIX LWUTAMMOB Obl B NATb pa3 Bbiwe (75,2 u 74,1 % COOTBETCTBEHHO)
y KOoarynasoHeraTuBHbIX CTadUIOKOKKOB, YeM Yy Staphylococcus aureus (14,2 v 15,4 %). BbiaBNeHO CHWXeHWe yAenbHOro
BeCa METUUMIIMH- U MONMUPE3UCTEHTHbIX WTamMmoB S. agureus B 2015-2016 rr. no cpaBHenunio ¢ 2011-2012 rr. B non-
TOpa pasa M yBenuWYeHue AOAU MEeTULMUIMHPE3UCTEHTHbIX M30MSTOB KOAaryla3oHeraTUBHbIX CTadunoKokkoB Ha 50 %.
B uenom MeTUMUMNNMHPE3UCTEHTHbIE KYNbTypbl COCTABUAN MOYTM NOJIOBUHY 06LEro Yncna BblAeNeHHbIX WTamMMoB (48,7 %).
Hanbonbluylo akTMBHOCTb B OTHOLWEHWWU CTAadUIOKOKKOB MPOSIBNASAM BAaHKOMMULMH, AANTOMULMH U TUTEUMKIMH, @ B OT-
HOWeHun S. aureus ewie W NUHE30UA, K KOTOPbIM ObliM YyBCTBUTENbHbI BCE BblAENEHHbIE KYNbTypbl. BbiCOKy akTuB-
HOCTb B OTHOLWEHUWU S. aureus COXPAHANN TaKxXe aMUKaUMH, QY3MAUH, pudaMnuumnH 1 cynbdameToKcason/TpUMeTonpum.
MuHUManbHble MHIMBUpYloLWMe KoHueHTpaunn (MUK) npenapatoB Ansg cTadMI0KOKKOB BapbMpOBaau B LUMPOKMX MHTEPBA-
nax ot 0,06 go >128 wmr/n, npu 3tom MUK, u MUK, 6obLIMHCTBA M3Y4EHHBIX NMPEnapaTos B OTHoWeHuu Staphylococcus
epidermidis ©bln1 3HaYMTENbHO Bbille NO CPAaBHEHWIO C S. aureus.

3akntoueHue. BapnabenbHOCTb YCTOMYMBOCTM CTAaPUIOKOKKOB K aHTUMWUKPOOHBIM npenapataM B MHOronpo®uibHOM
CTauMoHape NoATBepPXAaeT HeE06X0AMMOCTb NPOBEAEHUS MOCTOSSHHOTO MOHUTOPUHIA UX aHTUMOUOTUKOPE3UCTEHTHOCTM.

KntoueBble cnoBa: ctadbunnokokku; MRSA; MRSE; aHTMBUMOTUKOPE3UCTEHTHOCTb; METULMANUHPE3UCTEHTHOCTD.

DYNAMICS OF RESISTANCE TO ANTIBIOTICS IN NOSOCOMIAL STAPHYLOCOCCI
FROM MULTIDISCIPLINARY HOSPITAL
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Background. Staphylococci are still the leading causative agents of infections associated with healthcare, and the
study of their antibiotic resistance is still relevant.

Aim. The research is aimed at study of antibiotic resistance of hospital strains of staphylococci in dynamics.

Materials and methods. Susceptibility to 16 antimicrobial agents was studied in 554 Staphylococcus strains, isolated
from patients in a multidisciplinary medical centre. The method of serial microdilutions was used.
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Results. Antibiotic-resistant strains prevailed (85.4%). Methicillin-resistance and multy-resistance were found to be
more typical for coagulase-negative strains - 75.2% and 74.1% respectively, than for Staphylococcus aureus - 14.2%
and 15.4% respectively. Methicillin-resistance and poly-resistance in S. aureus was found to decrease - it was 11.1%
and 12.8% in 2015-2016 (17.1% and 17.9% respectively in 2011-2012). On the contrary, methicillin-resistance
in coagulase-negative staphylococci strains during the same period increased 1.5 times. Totally, methicillin-resistant
strains composed a half of the isolates - 48.7%. The studied Staphylococcus strains were susceptible to vanco-
mycin, daptomycin, tigecycline. Resistance to linezolid and amikacin was 2.2% and 2.7% respectively. S. aureus
strains were all susceptible to linezolid, fusidic acid, rifampicin, trimethoprim-sulfamethoxazole. Minimum inhibitory
concentrations (MIC) of antibiotics for staphylococci varied in wide ranges from 0.06 to 2128 mg/l. For S. aureus
and S. epidermidis, the MIC50 and MIC90 of only five drugs (benzylpenicillin, tigecycline, vancomycin, linezolid,
and daptomycin) were the same, while the MIC,; and MIC,; of most of the other studied drugs against S. epidermidis
were significantly higher compared to S. aureus.

Conclusion. The variability of resistance of staphylococci to antimicrobial drugs in a multidisciplinary hospital con-

firms the need for continuous monitoring of their antibiotic resistance.

Keywords: staphylococci; MRSA; MRSE; resistance to antibiotics; methicillin resistance.

AKTYAJNIbHOCTb

Yenexu MeOUIMHBI MMOCIEIHUX JECATUICTUH TpH-
BEJIHM K TOSIBIICHUIO W Pa3BUTHIO OIMpPEIENEHHBIX TEH-
JISHIIWI B TOCTIMTaJILHOM cekTope. [Ipexne Bcero, 3To
IIMPOKOE HCIIOIB30BaHME LEJIOTO Psiia MEAUIUHCKUX
JICBAiCOB, TaKWX KaK HMCKYCCTBEHHBIE CYCTaBBbI, MPO-
Te3bl, Cep/ICYHbIe KJIallaHbl, BEHO3HBIE KaTeTephl, CO-
Cylbl M T. M., @ TaKKe yBEIUYEHHE B CTalMOHapax
YUCJIA TOKENBIX W HMMMYHOKOMIIPOMETUPOBAHHBIX
MAIMEHTOB, JUIA TPEAYNPSKACHUS WHOUIMPOBAHUS
W JIEYCHUS KOTOPHIX YacTO NPUMEHSIOTCS pa3iind-
HbIC aHTUMUKpOOHBIE mpemnaparsl (AMII) mupoxo-
ro cmekrpa aevicteus [8, 9, 13]. Bce ato mpuBoguT
K CEJICKIIMU yCTOMYMBBIX K aHTHOMOTHUKAM W JIC3WH-
(bekTaHTAM MTAaMMOB YCJIOBHO-NIATOT€HHBIX OakTe-
pUii, BBI3BIBAIOIIMX B CTallMOHAPaX HO30KOMHAIBHBIE,
MIPEXKAE BCETO THOMHO-CenTHdeckne, WHPEKINU pas-
nuyHOU nokanusamuu [8, 10, 12]. Cpenu Takux BO3-
OyauTeneil BaKkHOE MECTO 3aHMMAIOT CTa(UIIOKOKKH,
npexne Bcero Staphylococcus aureus [2, 7, 12, 14].
B Poccumn B oTneneHUsIX ¢ MHTEHCUBHBIM HCIOJIb30-
BaHHEM aHTHOMOTHKOB YacTOTa BBIJACIICHUS S. aureus
cocrapnsieT 75 % cpeau Bcex T'paMIOIOKHUTEIbHBIX
Bo30yauteneit [10, 12]. B ommuume oT BHEOOIHHHY-
HBIX IITAMMOB 0OJI€€ MTOJIOBHHBI TOCITUTAIBHBIX U30JIs-
TOB S. aureus SIBISIOTCS METHUIMITHHPE3UCTEHTHBIMHU
(MRSA) [4, 7, 14] ¢ onHOBpPEMEHHOM yCTOWYHUBOCTHIO
K HeckonbKuM AMII pa3HbIX MEXaHU3MOB NEUCTBUSL.
Takue mTaMMBbl SBISIOTCS BEAYIIMMHU BO3OYIUTEIs-
MU WHQEKIUH XUPYypruueckoil paHbl, TOCIUTAIBHOMN
MMHEBMOHUHU W OakTepueMuu B crammoHapax [8—10].

Kpome 3TOro, B pa3BUTHM TOCHHMTAIBHBIX HH(]EK-
WA yBEIIMYMBACTCS STHOJOTMYECKas POJb Koaryla-
3o0Tpunarenbhbix  crapuinokokkoB (KOC), 60-90 %
KIIMHUYECKUX HM30JSATOB KOTOPBIX OTHOCSTCS K BHIY
Staphylococcus epidermidis [4, 7, 11]. Hna KOC,
ocobeHHO S. epidermidis, XapakTepHa TOBBILICHHAs

CMOCOOHOCTH K aJre3u K OMOTHYECKUM U a0HOTHYe-
CKUM TIOBEPXHOCTSIM, 4TO IIO3BOJIIET UM 00pa30BbIBATH
OHMOTIICHKH Ha TOBEPXHOCTH MEIUIIMHCKUX JICBACOB
Y BBI3BIBATH Pa3BUTHE YHIOKAPIUTOB, KaTeTEP-acCOLH-
MPOBAHHBIX WHQEKIHNH, BOCHAIUTEIBHBIX IMPOLECCOB
B 00J1aCTH NPOTE30B CEPACUHBIX KIIAaHOB M CyCTAaBOB
ntm[l,5 8 9]

[IpeBanupoBanuto S. epidermidis B OOTLHUYIHON
Cpezie MOTYT CIIOCOOCTBOBAaTh KOHKYPEHTHBIE MTPEUMY-
IECTBA MOCJEIHETO, MO3BOJISIONNE €My OJIOKUPOBATH
C HOMOUIBbIO CHUHTE3UPYEMbIX AyTOMHIYKTOPOB TOKCHU-
HOOOpa3oBaHue y OONBINMHCTBA ITAMMOB S. aureus,
B TO BpeMsi KaK BEIIECTBA, MPOLyIUpyeMbIe S. aureus,
HE MpersTcTBYIOT npoiudepaunn S. epidermidis [5].
[TomuMmo 3TOTO, CITOCOOHOCTH K (HOPMUPOBAHHUIO OHO-
IUIGHKU NPUBOAUT K YBEJIWYCHHUIO B €€ COCTABE yCTOM-
YUBOCTH K pasnuuHbiM AMII, npexne Bcero BaHKO-
MUIUHY, KOTOPBIA OTJIHYAETCs HU3KOM nud(y3noHHOM
CHOCOOHOCTBIO U €1a00 MPOHUKAET BIIYyOb OMOIIIEH-
KM, a TakKe IOSBICHUIO IITaMMOB S. epidermidis,
TOJICPAHTHBIX K BaHKOMUIIUHY [3, 8, 9, 18].

B psine uccnenoanuii oTMeuaeTcs Takxke, 4To JIs
mramMmMoB MRSA xapakTepHo ompeneneHHOe CHUXe-
HUE BUPYJICHTHOCTH, IIOKAa3aHHOE B MOJEJU CEIcuca
Ha MbIIIAX, KOTOPOE MOXKET OBbITh CBSI3aHO C TEM, YTO
Mofr(HKALUs KIETOYHOW CTEHKH, XapakTepHas s
METHLMJUTUHPE3UCTEHTHOCTH, BIMSACT HA CUCTEMY agr
quorum-sensing M IPUBOAUT K yMEHBILIECHHUIO SKCIIpec-
cuu UTONN3uHOB [15]. (Agr — accessory gen regula-
for — CUCTEMa DEryisilUM aKCeCCyapHOIO IeHa s
KOHTPOJISI 9KCIIPECCUH TeHOB, OTBETCTBEHHBIX 32 (hop-
MHUPOBaHHE MUKPOOHOH OMOTIIEHKH U HEKOTOPBIX (ak-
TOPOB BUPYJICHTHOCTH, B YaCTHOCTH, I'€MOJH3MHOB
U IpyTUX LUTOIU3UHOB.) BO3MOXXHO, UMEHHO 3TO CHU-
aeT aKTUBHOCTH pacrpocTtpaHeHnss MRSA Bo BHe-
OOJILHUYHBIX YCIOBUSIX. AHTHOMOTHKOPE3UCTEHTHOCTD
rocnuTaibHbIX H305s1TOB KOC Xapakrepusyercs mpe-
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BaJUPOBAaHUEM METHIWUIMH- W TOJNPE3UCTEHTHBIX
ITaMMOB, a S. epidermidis CIy)XUT pe3epByapoM re-
HOB PE3UCTEHTHOCTH, Takux Kak SCCmec, KOTOPBIH
MOXET IMepefaBaThCsl S. aureus W MPUBOIUTH K yBe-
JUYCHUIO BHUPYICHTHOCTH KaK TOCIHTAIBHBIX, TaK
n community-associated MRSA (CA-MRSA) [18].
bortoBoit mmm  CA-MRSA  MeTHIMIUIMHPE3UCTEHT-
HBI CTAapUIOKOKK HMMEET mMeCA-pe3UCTEHTHBIH TeH
4-ro ¥ 5-TO TUNIOB B XpOMOCOME B OTJIMYUE OT BHY-
TPUOOIHPHIUYHOTO METHIWUTMHPE3UCTEHTHOTO  CTa-
(PMIOKOKKA, y KOTOpPOrO 3TOT TreH |-3-ro THUIOB.
I[Io MHEHHI0O HEKOTOpBIX aBTOPOB, YCTOWYHUBOCTH
KOaryjga30HETaTHBHBIX CTa()UIOKOKKOB, BBIICICHHBIX
oT manuenTa, K mectu AMII u 6onee MOKeT SBISATHCS
MPETMKTOPOM BO3HMUKHOBEHHS y HETO B JaJIbHEHIIEM
OaktepuemMun u cercuca [19]. YuuTbiBask BBICOKHI
YPOBEHb PE3UCTCHTHOCTU CTa(QHUIOKOKKOB B TOCIIH-
TaIbHBIX YCIOBUSAX K aHTUMUKPOOHBIM Ipernaparam
pPa3HOTO MeXaHW3Ma JEWCTBHS U €ro BBIPAKECHHYIO
BapnabeIbHOCTh B 3aBHCHMOCTH OT reorpaduye-
CKOTO pacHoOJIOKEeHHUs M BpeMeHH uzonauuu [5, 14],
OYCHb Ba)KHBIM MPEICTABIISCTCS M3YUCHHUE aHTUOHO-
TUKOPE3UCTEHTHOCTH A3THUX MHUKPOOPTraHU3MOB, OCO-
OCHHO BBIJICJICHHBIX B MHOTONPO(QWIBHBIX CTaIHO-
Hapax, B JWHAMHUKE, YTO M CTal0 Uelblo HAUule2o
UCCNe008aAHUSL.

MATEPUANDBI U METOAbl

B 2011-2012 u 2015-2016 rr. B MHOTOIIPO(HIH-
HoM cranronape Cankr-IlerepOypra npu oOciieioBaHHN
OOJIbHBIX THOWHO-CENTHUECKUMH HH(EKIUSIMH U3 pa3-
JUYHOTO MaTepHajia, BKIouasi MpoObl U3 CTEPHIIBHBIX
U HECTCPWIbHBIX JIOKYCOB C INpPHU3HAKaMU HH(EKUNN
M KOJOHHU3ALMM, ObLIM BbIJEJIEHB 554 mrTamMma cra-
(unokokkoB, B ToMm umcie 240 xymasryp S. aureus,
260 mramMmoB S. epidermidis m 54 KyabTypbl OpyrHX
KOAaryJaa30HETaTUBHBIX CTa(UIOKOKKOB (Tadum. 1). [Tou-
TH TOJIOBUHA KYJBTYP CTa(HUIOKOKKOB ObliIa BbIAEICHA

M3 KPOBU M BEHO3HBIX KaTeTepoB (46,6 %), B Tpu paza
MEHbIIIee KOIUYECTBO — M3 JIbIXaTeJIbHONW CHCTEMBI
(14,6 %), pan (14,3 %) 1 MOYEBBIICIUTEILHON CUCTE-
™Mbl (9,4 %).

WpenTudukanuss 3THOJOTMYECKH 3HAUYUMBIX MH-
KPOOPTaHU3MOB  OCYIIECTBISUIaCh  (DEHOTHITNYECKH,
a TaKXke Mo MOocienoBarenbHOCTH mepBbix 500 map
HykieorngoB resa 16S PHK [6]. Onpenenenue uys-
CTBUTEJIBHOCTH BBIJENCHHBIX YHCTBIX KYJBTYp CTa-
(DMITOKOKKOB K aHTHOMOTHKAM TIPOBOIUIOCH METOIOM
CepUiHBIX MHUKpOpa3BeleHui B OyiapoHe Miomiepa —
XuHTOHAa ¢ Juana3oHoM KouueHtparuit ot 0,015
mo 128 mxr/mm [12].

beina ompeneneHa 4yBCTBHTEIBHOCTH BCEX IITaM-
MOB K 16 aHTHOaKTepHaIbHBIM IIperaparaM: ICHU-
uwuuHy (Pn), okcaruinny (OX), munpodiokcanuny
(Cip), mokcudnokcauuny (Mox), nokcunukinny (Dx),
rentamMuuuHy (Gm), amukanuny (Ak). xmapurpomu-
muHy (Clr), xmuagamununy (Cld), dysumuny (Fz),
pudpammununy (Rif), Bankomunmuy (Van), turenu-
kianny (Tig), mantomuuuny (Dpt), munesonmuay (Ln),
cynbdameTokcazony/Tpumeronpumy (Stri). [Ipu ouenke
YYBCTBHUTEIBHOCTU CTA()UIOKOKKOB K aHTHOMOTHKAM
BMECTO METULMJUIMHA 3a c4eT OosiblIel CTa0MIbHOCTH
MPU XPAaHEHUHM WCIOIH30BATN OKCAI[WIINH, B 3TOM
Cllydyae TEPMHH «OKCAUWIJIMHPE3HUCTEHTHOCTDY SIB-
JSIETCSl MOJHBIM CHHOHMMOM METHLMJIIMHPE3UCTEHT-
HOCTH. bBUT WCHONB30BaH pedepeHTHBIH MTaMM
S. aureus ATCC 29213. OmnpeneneHue KaTeropuit
YYBCTBUTEIBHOCTH HA OCHOBAaHUM TIIOJYYCHHBIX MH-
HUMaJbHBIX HMHTUOMpYylomux KoHnentpauuit (MUK)
NPOBOAMIN B COOTBETCTBUM C pekoMeHpanusMu EB-
POIEHCKOro KOMUTETA 0 ONPEAETICHUIO YyBCTBUTEb-
HOCTH K TPOTHBOMHKPOOHBIM mpemnaparam (European
Committee on Antimicrobial Susceptibility Testing,
2017) [17]. Ilpu OTCYTCTBUU KPUTEPUEB OLICHKHU UYB-
CTBUTEIBHOCTH K onpeneaeHHomy AMII ucnons3oBa-
mu xkputepun CLSI [16].

Tabauya 1 / Table 1

BupoBoit cocTaB cTadhMIOKOKKOB, BblAENEHHbIX B MHOTOMPO®UILHOM CTalLMOHape
Species of staphylococci isolated in multidisciplinary hospital

Biast / Species UYwncao mrammos / Number of strains
2011-2012 rr. 2015-2016 rr. Bcero / total

Staphylococcus aureus 123 117 240
Staphylococcus epidermidis 158 102 260
Staphylococcus haemolyticus 3 20 23
Staphylococcus hominis 2 21 23
Staphylococcus warneri 3 1 4
Staphylococcus saprophyticus 3 -

Staphylococcus simulans - 1 1
Bcero / Total 292 262 554
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PE3YNIbTATbl N OBCYXXAEHUE

CrauIoKOKKH B MHOTONPO(HIBHOM CTaloHape
OBUIM TIPEICTABICHBI CEMBIO BHJIAMU, CPEIAH KOTOPBIX
npeBanupoBanu S. epidermidis (47,2 %) u S. aureus
(43,1 %). Pexe BcTpewanuch JApyrue Koarysaso-
OTpHUIIATEIbHBIE CTAPWIOKOKKH. Tak, ymIembHBINH Bec
S. hominis n S. haemoliticus coctasun mo 4,1 %,
S. warneri, S. saprophyticus n S. simulans ObpuH TIpeI-
craBieHbl enuHHnYHBIME IrTammamu (0,7, 0,5 u 0,2 %
coorBeTcTBeHHO). B 2015-2016 . 1m0 CpaBHEHHUIO
¢2011-2012 rr. B cranmmoHnape CHU3HJICS YAIbHBIN BEC
S. epidermidis (39,8 u 54,1 %) u yBenmuuuiach 0
S. hominis u S. haemoliticus (7,8 n 0,7 %, 7,4 u 0,1 %
COOTBETCTBEHHO). YIIENBHBI BEC CTAa(IIOKOKKOB
JIPYTUX BHUJOB OCTAJICS TPAKTHYECKH TPENKHHUM, IS
S. aureus — 44,2 u 42,1 % coorBercTBeHHO. MHTe-
PECHO OTMETHUTH, UTO B cTaunoHapax Poccuiickoit De-
Jepaiuu, no naHHeiM uccinenoBanuss MAPAD®OH [7],
nonst S. aureus cpeny BO30yAHWTENed BHYTPHOOIHHIY-
HbIX uHekuit B 2013-2014 rr. cHM3MIACH B TOATOpA
pasa mo cpasHenuto ¢ 2011-2012 rr. (11,0 u 16,7 %).

VnenbHBI BeC CTa(pUIOKOKKOB, BBIJCIICHHBIX
u3 kpoBu (puc. 1), B 2015-2016 rr. (46,8 %) BBIpOC
o cpaBuenwuro ¢ 2011-2012 rr. (35,1 %) nouru B mmon-
TOpa pasa, JOJS IMTAMMOB, BBIJICICHHBIX W3 MOUYECBHI-
JICJIUTEIBHOM CUCTEMBI, HANPOTHUB, CHH3WJIACh OoJiee
yem Ha 50 % (9,3 u 14,4 %). HTEpecHO OTMETHUT,
YTO Cpely CTa(pHUIIOKOKKOB, BBIIETICHHBIX C KaTETEPOB
1 KmamaHoB, 82,6 % COCTaBWIM KOaryjIa30HETaTHB-
HbIe CTa(UIOKOKKHA C 0€3yCIIOBHBIM TpeoliagaHiueM
S. epidermidis (64,7 %), 4T0 TONTBEPXKIACT JTaHHBIC
00 MX MPEeNMYyIIECTBEHHOM PaclpOCTPaHEHUH TIPH Ka-
TETeP-aCCOIMUPOBAHHBIX MH(DEKITHAX [5].

Bonpmas yacTs nm3y4eHHBIX KyasTyp (85,4 %) oxa-
3ajach yCTOWYMBA XOTSl OBl K OJHOMY aHTHOAaKTEpu-
aJBHOMY TIperapary, YJASIbHBIH BEC TaKWX INTaMMOB

KpoBb 1 BeHO3Hble
katetepbl /
Blood and venous
catheters

35,1 %

[Lipyroe / Others
55 %

PaHbl / Wounds
18,5% b

ObUT BBINIE CpPENU KOAryiaa300TPHIATEIbHBIX cTadu-
T0KOKKOB (92,3 % st S. epidermidis u 92,6 % s
npyrux KOC), yem cpenu S. aureus (76,2 %).

Cpenn CTaQHUIOKOKKOB IPEBAIUPOBAIH  KYJBTY-
pet (puc. 2), ycroiumBsle kK neHnnmumHy (80,3 %).
OKOJIO TOJIOBUHBI IITAMMOB OBLJIM PE3UCTCHTHBI K OK-
canwunHy (48,7 %), xnaputpomununy (46,0 %),
nunpoduiokcarmay (42,1 %) U MOKCH(IOKCAUHY
(39,0 %). AKTUBHOCTh MOKCH(QIIOKCAIIMHA B OTHOIIIE-
HUU CTa(hUIOKOKKOB Oblja JIMIIb HEMHOIO BBIIIE, YeM
IUIpogUIOKCAIIMHA, YTO MOXKET OBITh CBS3aHO C aKTHB-
HbIM TIPUMEHEHHEM JITOTO Iperapara B CTal[MOHape.

VYnenbHbIH BeC METUIMILTHHPE3UCTEHTHBIX KYIIBTYP
cpenu S. aureus, S. epidermidis (MRSE) n mpyrux
BUJIOB KOAryJa30HETaTHBHBIX CTA(UIOKOKKOB IIPeI-
craBleH Ha puc. 3. UHclao Takux IITaMMOB cCpe-
¥ KOaryJla30HETraTHBHBIX CTaMIOKOKKOB (75,2 %)
B IATh pa3 Oombiue, yeMm cpenu S. aureus (14,2 %).
B miennom MeTHIMIUTMHPE3UCTEHTHBIE KYIBTYPHI COCTa-
BUJIM TIOYTH MOJIOBUHY OT OOIIET0 YMCIIa BBIJCICHHBIX
mraMMoB. OTYETIMBO 3aMETHO CHUKCHHUE YJICIBHOTO
Beca METHIMJUIMHPE3UCTEHTHBIX ITAMMOB CPEIH 30-
nmoructoro cradumokokka B 2015-2016 . (11,1 %)
mo cpasHenuto ¢ 2011-2012 rr. (17,1 %) Gonee dem
B MOJTOpa pa3a. AHAJOTHUYHBIC JaHHBIC TOJYYCHBI
B uccienoBannu MAPA®OH [7], ananu3 auHaMUKU
yaensHoro Beca MRSA B craumonapax Poccum mo-
KaszaJl, 9To JOJs TOCJEIHETO IOCTETICHHO YBEIHYH-
Basack ¢ 33,4 % B 2001-2002 rr. no 54,4 % B 2006—
2008 . u 66,9 % B 2011-2012 rr,, a 3aTemM pe3Ko
ymenbmmiace 10 24,9 % B 2013-2014 rr.

B EBpomne ynenbHbiii Bec MRSA B 1eiaoM CHU3WI-
cs ropasno mensie (¢ 18,8 % B 2012 . mo 16,8 %
B 2015 ) u cocraBun B 2015 . or 0 mo 57.2%
B Pa3HBIX CTpaHax, MPHU ITOM €ro JOoJs CHIbHO 3a-
BHCEJAa OT TeorpaduuecKoro pacrojOKeHUs U Oblia

[Lpyroe / Others

KpoBb 1 BeHO3Hble
43%

katetepbl /
Blood and venous
catheters

46,8 %

PaHbl / Wounds
145%

Hoc, 3e8 /
Nose, pharynx
10,2 %

Nose, pharyrix Mouesbigenmen- i3 >
"4 Has cucrema / \g /
’ Urinary tract ]
. 9,3%
a MouesblnenuTenbHas [NlbixatenbHas cucrema / b [NlbixatenbHas cuctema /
cuerema / Urinary tract Respiratory tract Respiratory tract
4 % 141% 14,6 %

Puc. 1. AuHamMuka ypenbHOro Beca CTaMIOKOKKOB, BblAENEHHbIX M3 pasHOro martepuana or 6onbHbix: a — 2011-2012 rr,

b—2015-2016rr.

Fig. 1. Dynamics of the proportion of staphylococci isolated from various materials from patients: a - 2011-2012,

b-2015-2016
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TOpa3Io0 MEHbIIE B CEBEPHBIX W 3HAYNTENHHO OOIbIIe
B IOKHBIX M IOTO-BOCTOYHBIX cTpaHax [14]. B to xe
Bpems B EBponie yBennunBaercs ynenbHbIi Bec MRSA,
BBI3BIBAIOIINX BHEOOJIHHUYHBIC 3a00JI€BaHUsS, YTO TO-
BOPUT O TIPOHMKHOBEHWH W PACIPOCTPAHEHUU TOCITH-
TaJIbHBIX KJIOHOB BO BHEOOJIEHHYHBIX YCIOBHAX [14].
OOparHast KapTHHA BBISIBIICHA B HAIIEM HCCIICIOBAHUH
B otHomeHun KOC, moias METULMIUTMHPE3UCTEHTHBIX
M30J5ITOB  KOTOpBIX yBennuminach B 2015-2016 rr.
B IIOJITOpA pa3a, IMpH ITOM Kak s S. epidermidis,
Tak U st apyrux BugoB KOC. O4eBUAHO, YTO BBI-
COKasl 4yacTOTa BCTPEYAEMOCTH TaKHX KYJIBTYp CpPEeIu
CTa()UIOKOKKOB BEIET K CYXKEHHUIO CITUCKa aHTHOAaKTe-
pHANBHBIX TpEenapaToB, HCIOIb3YEMbIX IS JICUCHUS
BBI3BIBAEMBIX UMH WH(EKINH.

Pacmipenenenue cpen METHIMIUTHHPE3UCTEHTHBIX
(MRSA) u MeTHUWIITHHYYBCTBUTENBHBIX (MSSA)
S. aureus, a TaKke CpeAr METHIMUIMHPE3UCTEHTHBIX
(MRCNS) u MernmmummHYYBCTBUTENBHBIX (MSCNS)
KOaryJna30HeTaTUBHBIX CTA()MIOKOKKOB MOKAa3bIBAET,
9T0 HaumOOJNIbIIee PACHPOCTPAHEHUE B CTalMOHApe
nonyumnn MRCNS, yaenpHbIN Bec KoTopbix B 2015—
2016 rr. yBenuumics 3a cuetr MSCNS, nons MRSA
n MSSA mpum 5TOM HW3MEHHWJIACh HE3HAYUTEIHHO
(puc. 4).

Heckonbko peke BBISBISUIMCH CpPey CTa(pHIOKOK-
KOB KYJIBTYPBI, YCTOWYUBBIE K CylIb(haMeToKcazoiry/
tpumetonpumy (34,8 %) u renramununy (31,2 %),
eme pexe — K xmHaamunuay (18,1 %), noxcuim-
kmuny (10,5 %), pubammuuuny (7,2 %) u y3ununy
(5,6 %). Ilpu sToM cynbdaMeToKCca3on/ TPUMETONPUM
u pudaMIUIUH MPOAEMOHCTPUPOBAIH N Vitro BBI-
COKYIO aKTHBHOCTh B OTHOIIECHUH S. aureus, TOIBKO
4 (1,7%) n 2 (0,8 %) mrTamMMa KOTOPOTO COOTBET-
CTBEHHO OKa3aJIUCh YCTOMYMBBIMH K 3THUM IIpenapa-
TaM. bblia BIABIICHA TOJNBKO OJIHA KYIbTypa S. aureus,
ycToiumBas K ¢y3unuHy. Peako BcTpedanuch mram-
MBI, pE3UCTEHTHbIE K aMuKauuHy (2,7 %) u nuHe3o-
muny (2,2 %), mpu 3TOM BCE€ H3yYEHHBIE KYIBTYpPHI
S. aureus ObUIN YYBCTBUTEJBHBI K MOCIICAHEMY.

HanGonbinyro akTHBHOCTH B OTHOIIECHWUU CTa-
(DMJTOKOKKOB B HAIleM WCCJIENOBAaHUU ITOKa3alH
TUTCIUKJINH, BAaHKOMHIIMH M JANTOMHIIMH, K KOTO-
peIM HE OBUIO BBISIBICHO HH OJHOTO YCTOMYHUBOTO
mramma.

[Ipu cpaBHEHUM YYBCTBHTEIHHOCTH K OT/EIBHBIM
npenaparaM S. aureus w S. epidermidis BBISIBICHO,
YTO YCTOWYMBOCTH KO BCEM H3yYEHHBIM aHTHOaKTe-
pHANBHBIM IperaparaM oKa3ajach 3HAUUTENIbHO BhIIIE
y S. epidermidis. VIcknroueHre COCTaBHII TOJILKO aMU-
KalliH, yAeTbHBIH BeC PE3MCTEHTHBIX INTAMMOB K KO-
TopoMy ObIT omnHAKOB y S. aureus (2,9 %) u S. epi-
dermidis (3,1 %). 3HaunTeNBHO BBILIE, YeM y S. aureus,
ObUTa aHTHOMOTUKOPE3UCTeHTHOCTh U Jpyrux KOC.

01T

801

S0 & I [

wibFHE 7 o

MpoueHTsl / Percents

20—~———7
S0 11 11 1 Y

Pn Cip Dx Ak St Cld Ln Tig
Dpyrve KOC / Other COS

W Bcero / Total

Puc. 2. YctoiiumBocTb CTaMNOKOKKOB K  OTAENbHbIM  aH-
TUMUKPOOHbIM  npenapataM. Pn —  neHuumn-
nuH, Cip — uunpodnokcauuH, DX — [AOKCULMKIMH,
Ak — amukaumH, Stri — cynbdamertokcason/Tpu-
metonpuM, Cld — kauHpamumuuH, Ln — nuHesonua,
Tig — Tureuuknun. KOC — koarynasooTpuuatenbHbie
CTaUIOKOKKHU

Resistance of staphylococci to different antibiotics.
Pn - penicillin, Cip - ciprofloxacin, Dx - doxycycline,
Ak - amikacin, Stri - sulfamethoxazole/trimethoprim,
Cld - clindamycin, Ln - linezolid, Tig - tigecycline.
CNS - coagulase-negative staphylococci

W S aureus

S. epidermidis

Fig. 2.
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Puc. 3. JuHaMuKa yAENbHOrO Beca METULMUIMHPE3UCTEHTHDbIX
wrammoB cradpunokokkos B 2011-2012 1 2015-2016 rr.
Fig. 3. Dynamics of the share of methicillin-resistant strains
of staphylococci in 2011-2012 and 2015-2016

BrisiBnensl OTaMuMsT B YAETBHOM BecE YCTOWYH-
BBIX K oTnenbHeiM AMII mraMMoB CTadHIOKOKKOB
B CTalMOHape B W3YYCHHBIC IMPOMEKYTKA BPEMCHH:
YBEIUYWIIACH TTOJIST M30JISITOB, PE3UCTEHTHBIX K IIEHU-
UWUIHHY, OKCAIWJUIMHY, TeHTaMULIUHY, KITUHIAMULIUHY
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crapmnokokkos: a — 2011-2012 rr,, b — 2015-2016 rr.
Fig. 4. The proportions of MRSA, MSSA, MSCNS and MRCNS among staphylococci: a - 2011-2012, b — 2015-2016
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[AnHaMuKa YCTOMYMBOCTU CTAMUNOKOKKOB K aHTUMM-
Kpo6HbIM npenapatam B 2011-2012 1 2015-2016 rr.
3pecb 1 Ha puc. 6-8: Pn — neHMumnnuH, Ox — okcauun-
v, Cip — uunpodnokcaumH, Mox — MOKcU(BNOKCaUmH,
Dx — pokcuumknmH, Gm — reHTaMuumH, AK — aMUKaLMH,
Clr — «knaputpomuumH, Stri — cynbdameTokcason/
TpumetonpuMm, Fz — ¢ysuauH, Cld — knuHAAMUUMH,
Rif — pudamnuumH, Ln — nuHesonua, Dpt — pantTomuumH,
Tig — TureumknuH, Van — BaHkomuuuH. KOC — Koaryna-
300TpULATENbHbIE CTaMNOKOKKU

Dynamics of resistance of staphylococci to anti-
microbial drugs in 2011-2012 and 2015-2016.
Here and in fig. 6-8: Pn - penicillin, Ox - oxacillin,
Cip - ciprofloxacin, Dx - doxycycline, Ak - amikacin,
Stri - sulfamethoxazole/trimethoprim, Cld - clindamy-
cin, Ln - linezolid, Tig - tigecycline, Mox - moxifloxacin,
Gm - gentamicin, Clr - clarithromycin, Fz - fusidine,
Rif - rifampicin, Dpt - daptomycin, Van - vancomycin.
CNS - coagulase-negative staphylococci

fombl /
Years

Puc. 5.

Fig. 5.

1 puaMIHLIHY, U B TO K€ BPEMsI HECKOJIBKO CHU3HJIICS
YZEIJIbHBIN BEC KYJIBTYP, YCTOMUMBBIX K (PTOPXUHOJIOHAM,
JOKCULIUKIIUHY W KIapUTPOMHULMHY (PHUC. 5), 4TO MOXKET

ObITh CBsI3aHO C OCOOeHHOCTsIMH TipuMeHeHus AMIT
B CTal[MOHApe B YKa3aHHBIC MPOMEKYTKH BPEMEHH.
Bonpast wacte kynstyp S. aureus (76,2 %) okasanach
ycTolumMBa XOTsl Obl K OZHOMY Nperapary. Yaie BcTpe-
YaJIMCh IITaMMBI, YCTONYHBBIE K MEHUIMILTHHY (68,8 %).
Kak yxe ormedanoch, JOJs METHIMIUTMHPE3HUCTEHTHBIX
ITaMMOB ObUTa HeOOJBIIION 1 cocTaBmiia 14,2 %. Takas ke
KapThHa Habmonanach B otHoueHuu apyrux AMII: Tak,
K IMIpodJIoKcaMHy ObIIM Pe3NCTeHTHBI Bcero 16,2 %
KynsTyp S. aureus, K Mokcuduiokcanuny — 14,6 %, kia-
purpomuimny — 11,2 %, x renrammimny — 10,4 %,
KIMHAaMULMHY — 6,2 % 1 JoKcUIMKIHy — 5,8 %.
HauOonpuryto akTUBHOCTh B OTHOLIEHHM 30JO0TH-
CTOTO CTa(pUIOKOKKA TPOSBISLIM amMukanua (2,9 %
YCTOWYMBBIX H30JSITOB), CYIb(haMeTOKCa30ll/TpuMe-
torpuM (1,9 %), pudammuuun (0,8 %) u ¢dy3uaun
(0,4 %), HEe OBLIO BBIABICHO IITAMMOB, YCTOHYHBBIX
K TUTCLUKJIMHY, JAalTOMULMHY, JUHE30IUIAY U BaHKO-
MUIIMHY. BBIsIBICHAa OTpUIIaTeNbHAS TUHAMUKA YIEIb-
HOTO Beca METHIWUIMHPE3UCTEHTHBIX IITaMMOB
S. aureus, on cHuzmics B 2015-2016 rr. mo cpas-
Henuto ¢ 2011-2012 rr. B monmropa pasza (puc. 6).
AHaNOTMYHOE CHIDKECHHE JOJIHM YCTOMUYHMBBIX KYIBTYpP
npomzonuio u kK apyrum AMII — ¢dropxuHononaw,
JOKCUIIMKIINHY, TeHTAaMULUHY, KIAPUTPOMHUIIMHY, CYJIb-
(hameToKcazoIy/TpUMETONPUMY U aMHuKauuHy. OHaKo
OoTpHLATEIbHAs AMHAMHUKA aHTUOMOTUKOPE3UCTEHTHO-
CTH CBSI3aHA, IPEXIE BCEr0, CO CHIDKEHUEM PpacIpo-
CTpPaHEHHOCTH B cTaioHape mrtammoB MRSA, mpu
9TOM PE3UCTEHTHOCTH MOCIEIHUX OCTajach Ha TPEX-
HeM ypoBHEe. OIHOBPEMEHHO YBEJIMYMICA YICIbHBINA
BEC KyJbTYp, YCTOHYMBBIX K HNEHULWUIMHY M KIHH-
JIAMHIIUHY, MOSBUINCH HM30JIATHl C PE3UCTEHTHOCTHIO
K pudpamnuiuny. B 2015-2016 1. Bce BbLaCICHHBIC
mTaMMBbl OBUTM UYyBCTBUTEIBbHBI K aMUKaluHy, QY-
3UAMHY, THUICUUKINHY, IalTOMHULMHY, JHUHE30JIUIY
n BaHkoMHuIMHY. B wmccrmenoBanmm MAPADOH, kak
W B MIPOBEJICHHOM HAaMH HCCIICJIOBAHNM, HE OBLIO BBI-
SBJICHO KYNIbTYp S. aureus, yCTOWYMBBIX K (y3uau-
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Puc. 6. IuHaMmnKa ycToMYMBOCTH S. aureus K aHTUMUKPOGHbIM
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Fig. 6. Dynamics of S. aureus resistance to antimicrobial drugs
in 2011-2012 and 2015-2016

Hy, TUTCIUKIWHY, JUHE30JHIy W BaHKOMHUIMHY [4].
B 10 e Bpems B EBporie yxe perucTpupyroTCsl INTAMMBI
S. aureus, ycroituuBble K TuHe3onuay [14], oqHako moka
UX yZnenbHbINA Bec KpaiHe HesHauntensHbId (0,1 %).

YeroiumBocTh kK AMIL y S. epidermidis Ovina Topas-
10 Oostee BbIpakeHHOM. [lomapisitolias Ux 4acTh ObLIia
PE3UCTEHTHA XOTSI ObI K OMHOMY aHTHOMOTHKY (92,3 %).
VheneHbld Bec Kymsryp S. epidermidis, yCcTOWYMBBIX
K otaenbHbIM AMIL, ObUT 3HAYNUTENBHO BBIIIE, YEM CPEAN
S. aureus. BOTBITIMHCTBO M30JISITOB OBLIO YCTONYHBO K TIE-
HuurHy (89,6 %), Oonbllie MOJIOBUHEI SIBISUIUCH Me-
TUIWUTMHPE3UucTeHTHBIMU (73,5 %). Yame BcTpevanuch
KyJIBTYpBl, YCTOHuUMBBIE K Kiaputpomuiuay (71,6 %),
cynbamerokcazomy/tpumeronpumy (65,0 %), dhropxu-
HosioHaM  (1urpoduiokcaiay — 60,4 %, MOKCHU(IIOK-
caruay — 56,2 %), reatamuiny (43,5 %), KuHaaMu-
muny (31,5 %). 3HaYUTEIBPHO MEHBIIAsl YacTh IITAMMOB
OKa3ajach yCTOW4MBOM K moxcuuukinuny (12,7 %), pu-
¢dammummay (11,9 %) u gysumuny (10,4 %). Hawnboms-
Iy aKTUBHOCTh B OTHOIICHWUH S. epidermidis nposiB-
qsu smHesonun (4,2 %), amukanus (3,1 %), a Tarke
TUTCLMKIIMH, JaNTOMHLUH U BAaHKOMHUIMH, K KOTOPHIM
OBbIIM YyBCTBUTEIBHBI BCE M3YUCHHBIC KYJBTYPBL

B ormmume ot S. aureus, yaenpHBIN BEC yCTOHYH-
BbIX K OonbmHCTBY AMII m3onstoB S. epidermidis
B 2015-2016 r. mo cpaBHenuto c¢ 2011-2012 rr.
yBenmumics (puc. 7). B montopa pasa Bo3pocia cpe-
I HUX J0J METULMUIMHPE3UCTEHTHBIX H30JIATOB
W IITAMMOB, YCTOWYMBBIX K aMHUKallMHYy, Oojee dem
B JBa pa3a — K KIMHAAMHULIWMHY U pUPaMITUIKHY,
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Puc. 7. AuHaMuKa yCcToiMuMBOCTU S. epidermidis K aHTUMUKPOG-
HbIM npenapatam B 2011-2012 u 2015-2016 rr.
Fig. 7. Dynamics of S. epidermidis resistance to antimicrobial
drugs in 2011-2012 and 2015-2016
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Dynamics of resistance of other CNS to antimicrobial

drugs in 2011-2012 and 2015-2016

M Bcero / Total

Puc. 8.

Fig. 8.

B MEHbILIEH CTENEHU BHIPOC YIECNbHBIA BEC H30JSTOB
C PE3UCTEHTHOCTBIO K IEHULUWUIMHY, T€HTAMHIIHHY,
KJIAPUTPOMHUITUHY, CYIb(PaMETOKCa30Iy/TPUMETOIIPUMY.
B To xe BpeMsi yMEHbILINJIACh JI0JIA IITAMMOB, YCTOM-
YHMBBIX K JAOKCULUKINHY, QY3UAUHY U JTUHE30IHIY.
YCTOWYMBOCTE  APYTHX  KOAryjla30HEraTUBHBIX
cTapMIOKOKKOB B CTallMOHApE TakXe ObUla Ha BHI-
cokoM ypoBHe (puc. 8). HecMoTpss Ha BBISIBICHHYIO
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Tabnuua 2 / Table 2

BupoBoi cocTtaB CTaMIOKOKKOB, BbIAENEHHbIX B MHOTOMPOMUIIbHOM CTauMoHape

Species of staphylococci isolated in multidisciplinary hospital

Awrnbmoriic / Antibiotic MUK 5; 1\6/1328“’ Mr/f/[i/l?(g/l/ MIC MI/IIf . e/P;ZIeémidis, h;/r[/lfni m;g i\l/nc
50 50 90 90 50 50 90 90

Ienuuunnun / Penicillin >128 >128 >128 >128
Oxcanuius / Oxacillin 0,5 >128 >128 >128
Hoxcuuukiaus / Doxycycline 0,25 1 2 16
Tureuunknun / Tigecycline 0,125 0,5 0,125 0,5
Knaputpomuiius / Clarithromycin 0,125 32 64 >128
Knungamunus / Clindamycin 0,06 0,25 32 >128
CynbdaMeToKca3on/TpuMeTonpum /

Sulfamethoxazole/Trimethoprim 0,06 0,25 >128 >128
Bankomunus / Vancomycin 1 1 1 1
Jlunezonun / Linezolid 1 2 1 2
Moxkcudnokcamnus / Moxifloxacin 0,25 32 >128 >128
Hunpodnokcanun / Ciprofloxacin 0,5 64 >128 >128
Pudammunusn / Rifampicin 0,25 0,5 0,06 64
®y3uaun / Fusidin 0,06 0,25 0,125 8
I'enramunun / Gentamicin 0,5 32 64 >128
Amukanud / Amikacin 1 2 1 8
Jantomuius / Daptomycin 0,25 1 0,5 1

90 -
v 80 - =7 -J .
= 70
=60 -
T 504 1
5 40 -
o 30 -
S 20 pa
= 104
S.aureus  S. epidermidis  [pywe KOC/  Bee cragmno-
Other CNS KOKKM /
All staphylococci
m2011-2012 = 2015-2016 Bcero / Total
fonbl / Years
Puc.9. JuHamuKa yAenbHOro Beca nosiMpesncTeHTHbIX LWTaMMOB
crapunokokkos B 2011-2012 u 2015-2016 rr.
Fig. 9. Dynamics of the proporions of multidrug-resistant

staphylococcal strains in 2011-2012 and 2015-2016

TEHJICHIMIO K YBEJIUYCHHIO YIEIBHOTO Beca IITaM-
MoB npyrux KOC ¢ pe3ncTeHTHOCThIO K OOJIBIIWH-
ctey AMII B 2015-2016 rr. mo cpaBHeHHMo B 2011—
2012 rT. OIEHUTH TOCTOBEPHOCThH PA3NUYUN B TaHHOM
WCCIIEZIOBAaHUM HE TMPEJICTABISIETCS BO3MOKHBIM BBUTY
OrPaHMUYEHHOTO 00BEMa BBIOODPKH.

Cpennt CTa(hMIIOKOKKOB B CTaIlMOHApEe HEOOXOANMO
OTMETHTh BBICOKHUH YICNBHBIA BEC MOJIUPE3UCTCHTHBIX
KynbTyp (YCTOMYMBBIX K TpeM u OoJjiee mpenaparam pas-

Horo Mexanu3Ma jeiicteust) — 50,4 % (puc. 9). [ons ta-
KUX KylbTyp cpenu S. epidermidis w npyrux KOC Obuia
Oonee ueMm B 1siTh pa3 Beime (77,7 u 74,1 % cootBer-
CTBEHHO), ueM cperut S. aureus (15,4 %). YnenvHblid Bec
TOJTMPE3UCTEHTHRIX H30JIATOB CTapIIOKOKKOB B 2015—
2016 . (51,5%) mo cpaBaenmro c¢ 2011-2012 rr.
(49,4 %) mpaxTHYECKH HE W3MEHWJICS, B TO BpeMs Kak
JIOJIS TTOJIMPE3UCTEHTHBIX IITAMMOB S. qureus yMEHBIIIH-
nace B nonropa pasa (17,9 u 12,8 % cooTBeTCTBEHHO),
a yHENbHBIM BEC MOJMPE3UCTEHTHBIX H30JIITOB APYTUX
KOC Bo3poc moutn mykparao (45,5 u 81,4 %). Homs
TaKkuX KyJaeTyp cperau S. epidermidis Taxke yBEIHYH-
Jlack, HO B MeHbIel crenenu (¢ 74,1 % B 2011-2012 1.
mo 83,3 % B 2015-2016 rT.).

MuHHMaNbHBIE HWHIMOMPYIOIINME  KOHLEHTpaLUu
(MUK) AMII pnst cradMIIOKOKKOB — BapbHUpPOBAJH
B IIMPOKKUX uHTepBanax ot 0,06 no =128 mr/n. MUK,
u MUK, wzydennbix AMII i mramMmoB S. aureus
u S. epidermidis npencraBiensl B Tabdn. 2. Jns 3o0-
JIOTHUCTOIO U BNHUICPMATIBHOTO CTA(HIOKOKKOB OIU-
HakoBbiMH OKasamuch MUK, u MUK, Tombko mstu
AMII (meHUUWIUIMHA, TUTCIHUKINHA, BAHKOMUIIMHA,
JIUHE30JIU/Ia U TaNTOMUIIMHA), B TO BPeMs Kak MUK,
1 MUK, GONBIIMHCTBA OCTANBHBIX U3yYEHHBIX MPeEma-
paToB B OTHONICHUH S. epidermidis OB 3HAIUTECITHHO
BBIIIIE, TI0 CPaBHEHUIO C S. aureus.
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3AK/NIIOYEHUE

Takum 00pa3oM, cpemy CTapHUIOKOKKOB, BBIICIICH-
HBIX B MHOTONPO(MIEHOM CTallMOHApE, MPEBATUPOBAIN
AHTUOMOTHKOPE3UCTEHTHBIE KYIbTYphl (85,4 %), Koto-
pble yamie BcTpeuyanuck cpemu S. epidermidis (92,3 %)
W JPYTHX KOaryJla300TPHUIATeNbHBIX CTa(QHUIOKOKKOB
(92,6 %), wem cpemu S. aureus (76,2 %). YnenbHBIHA
BEC METHLWUIMHPE3UCTCHTHBIX WU TOJUPE3UCTEHTHBIX
LITaMMOB ObUT B ISITh pa3 Belie y S. epidermidis
(73,5 u 77,7 % coorBerctBeHHo) u Bcex KOC (75,2
u 74,1 % COOTBETCTBEHHO) IO CPaBHEHUIO C S. aureus
(14,2 u 15,4 %). bouia BbIsiBIICHAa JTUHAMHMKA aHTHOWO-
TUKOPE3UCTEHTHOCTU CTa(HUIOKOKKOB B CTAllMOHApEe —
orpunarenbHas s S. aureus (ymenpiienne B 2015—
2016 . mo cpaBaenuto ¢ 2011-2012 rr. B momrTopa
pa3a 0¥ METHIWUIMHPE3UCTEHTHBIX W TIOJIMPE3H-
CTEHTHBIX M30JISITOB) M MOJOXKHUTENbHAS ISl Koarynas3o-
OTPHULATEIbHBIX CTA()MIOKOKKOB (YBEIMUYCHHUE YACIBbHO-
ro Beca TaKUX KylbTyp mouTtd Ha 50 %). YmeHbleHHE
JIOJIM PE3UCTEHTHBIX K psiy oTaenbHbIX AMIT kynbTyp
S. aureus BbI3BaHO CHM)KEHHEM YaCTOTHI paclpoCTpaHe-
HUs cpean HuX mramMmmoB MRSA. Haubonburyro akTus-
HOCTb B OTHOLIEHUH CTa()UIIOKOKKOB MPOSIBIISIIA BAaHKO-
MHLUH, JANTOMUIMH ¥ TUTCLUKINH, K KOTOPbIM ObUIN
YyBCTBHUTEJIbHBI BCE M3Y4EHHBIE KYIbTYpHl. M3 ocTais-
HbeIX AMIT HanOoJIbIIEN AKTUBHOCTBIO 00JIa1aJIU JIMHE-
30JMJ M aMHKAIMH, K KOTOPBIM OBUIO BBISBJIEHO BCETO
2,2 u 2,7% yCTOMYUBBIX ILITAMMOB COOTBETCTBEHHO.
Bce mrrammsl S. aureus ObUIN 4yBCTBUTEIbHBI K JIMHE-
305Uy, BBICOKYIO aKTMBHOCTH IO OTHOIICHHIO K HUM
COXPaHsUIH TaKkxke Qy3uIHuH, Cyab(pameToKca3on/Tpume-
TONpUM M pudaMnuiuH. BapnaGenbHOCTh yCTOHYMBO-
CTH CTa(MIOKOKKOB K AHTHMHKPOOHBIM Iperaparam
MOATBEPKAAET HEOOXOMUMOCTh TIPOBENEHHS IOCTOSH-
HOTO MOHHMTOPWHTa MX aHTHOMOTHKOPE3UCTEHTHOCTH.

OOMNONHUTENbHAA UHOOPMAL NS

Bxuan aBTropoB. Bee aBTopbl MOATBEpKIAIOT CO-
OTBETCTBUE CBOETO aBTOPCTBA MEXAYHAPOIHBIM KpH-
tepusim ICMJE (Bce aBTOpBI BHECHIH CYIIECTBEHHBIN
BKJIaJ B pa3pabOTKy KOHLENIHMHU, MPOBEIEHHE HCCie-
JIOBaHHMS W MOATOTOBKY CTaTbd, NMPOYIM U OJOOpHIN
(hMHATBEHYIO BEPCHIO TIepes IMyOauKaImeii).

KonduukT nunTEepecoB. ABTOPHI ACKIAPUPYIOT OT-
CYTCTBHE SIBHBIX U MOTCHLUAIBLHBIX KOH(INKTOB HHTE-
PECOB, CBSI3aHHBIX C MyONMKanueld HACTOSIIEH CTaThbH.

Hcrounnk ¢puHaHCUpOBaHUSL. ABTOPHI 3asBIISIOT
00 OTCYTCTBHM BHENIHETO (PMHAHCHPOBAHUS TIPH TIPO-
BEJICHUH HCCIIEIOBaHMS.
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Bnagucnas CepreeBuy bapaHOB — [OKTOP MEAMUMHCKMX Hayk,
uneH-koppecnoHaeHT PAH, npodeccop, 3ac/ayKeHHbIA AeaTenb
Haykn PO, rnaBHbI Hay4HbIA COTPYAHUK OTAENa FeHOMHOW Meau-
umHbl ®TBHY «HUW akylwepcTsa, TMHEKONOTMM U PENPOAYKTONOTUN
um. [. O. OTTa». MNaBHbIi CNEUMANnUCT N0 MeSULUHCKOW FeHeTu-
ke M3 P® no C300 n KomuTteta 3apaBooxpaHeHmns MpaButenpCcTaa
CaHkT-NeTepbypra.

B. C. BapaHos, T. B. Ky3Henosa,
T. K. KameeBa, T. 3. HBameHKo

IMPEHATAJIbHAA
JTUATHOCTHUKA
HACJIEJCTBEHHBIX
BOJIE3HE

COCTOAHHUE
W NMEPCHEKTHBbI

TaTbAHa JAyapaoBHA MBalWeHKO — AOKTOP GMONOTUYECKUX HaYK,
npodeccop, BeAyLUMIA HaY4YHbIA COTPYAHWUK OTAENA FEHOMHOM Meau-
umMHbl ®TBHY «HUW akylwepcTsa, TMHEKONOTMM U PENPOAYKTONOTUM
um. [. 0. OtTan.

TatbAHa KoHcTaHTMHOBHA KaweeBa — [OKTOp 6MONOrMYECKMX
HayK, BeAyLWMIA Hay4HbI COTPYAHUK OTAENa FeHOMHON Meauuu-
Hbl OTBHY «HWUW aKywepcTBa, MMHEKONOTUM WU PENPOLYKTONOTUM
um. . O. OtTan.

TatbAHa BnagummnposHa Ky3HewoBa — J0KTOp OMONOTMYECKMX HAYK,
[OLEHT, BEAyLLWIA HAYYHbIA COTPYAHWK OTAENA FeHOMHOW Meauum-
Hbl ®TBHY «HWUW akywepctsa, MMHEKONOMMU W PENPOLYKTONOTUM
um. . O. OtTan.

3KO®BEKTOP

B monorpadum 0600111eHbI KTOTY MHOTO/IETHEI pabOThI KO/UIEKTVBA 1Ta00paTOpNUM IpeHaTatb-
HOJI AMarHOCTMKY BPOXK[EHHBIX 1 Hac/efcTBeHHbIX Oonesneit ®I'BHY «HMMN axyumepcTsa, ruHe-
konorumu n penpopykronornu uM. 1. O. Orta» mo paspaborke u BHegpenuto B CaHkT-Iletepbypre
u Poccuy HOBBIX METOIOB, TEXHOJIOTMII ¥ QITOPUTMOB IIPEHATAIbHON (ZOPOLOBOII) AMATHOCTH-
K — caMoro 3¢¢QeKTMBHOIO HAIpaB/IeHMs MEVIVHCKOJ TeHEeTMKM, LIMPOKO VCIOTb3yeMOTO
B MUpe C LIe/bI0 NMPOQIIAKTUKYA HACTEACTBEHHBIX (T€HHBIX I XPOMOCOMHBIX) OO/Ie3Hell U BPOXK-
IEeHHBIX ITIOPOKOB Pa3BUTUA.

KHura npepgHasHayeHa BpadaM — aKylllepaM-TMHEKO/IOraM, BpadaM-Te€HeTHKaM, BpauaM Yilb-
TPasBYKOBOJ AMAarHOCTUKM, CIIEIMAINCTaM BCEX HAIPABJIEHUI CIYy>XObl IIpEHATa/lbHOM JMArHO-
CTHKM, [I0 MeUIIVHE IUTOA, a TAKXKe CIIelaIiCcTaM 110 1abopaToOpHOIl reHeTHKe (IIUTOTeHeTUKAM,
MOJIEKY/IAPHBIM O1osioraM, Omoxummkam, 6momHpopmarukam). V3gaHue MOXKeT NPeNCTaBIATh
VIHTepeC JyIsI OPraHM3aTOPOB 3[[pPaBOOXPaHEHMs B 00IaCTY OXPaHBI 3JJOPOBbs MaTepyu 1 peOeHKa,
Bpayell K/IVHUK BCIOMOTATe/IbHBIX PEHpPONYKTUBHBIX TeXHONOrmit. OHa MOXeT CIyXUTb ydeO-
HBIM II0COOVEM CTyAeHTaM MERMIMHCKMX BY30B, OMONTOIMYECKUX UM MEIUIVHCKUX (aKyIbTeTOB
YHUBEPCUTETOB, M3YYaIOIMX OCHOBBI HOPMAa/JIbHOTO M MATOJIOTMYECKOrO SMOpUOreHe3a 4e/ioBeKa,
3TMOJIOTHH, TTATOTeHe3a U MPOUIAKTUKY HACTECTBEHHBIX U BPOXX/IEHHBIX 3a00/IeBaHMIL.
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MOP®OJIOrMYECKME OCOBEHHOCTU ANYHMUKOB NMOTOMCTBA JIABOPATOPHbIX
MbILWIEN, KOTOPbIM BBOAWJIN 3CTPOrEHbl BO BPEMY BEPEMEHHOCTU

© PT. CynarimaHoBal, PM. Xaipynnuut, A.N. NNebepesa?, J1.M. CynaiimaHoBa >, 3.[1. Acxabosa *
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[na yumuposaHus: CynaiimaHosa PT., XaiipynauH P.M., Nebenesa A.W., CynaimaHoBa J1.M., AcxaboBa 3.[. Mopdonormyeckme ocobeHHOCTH
AWYHMKOB NOTOMCTBA /1a60PATOPHbIX MbILLEH, KOTOPLIM BBOAM/IM 3CTPOreHbl BO Bpems bepemeHHocTu // Meaunatp. —2021. - T. 12.—Ne 6. —
C. 55-62. https://doi.org/10.17816/PED12655-62

Moctynuna: 12.10.2021 OpobpeHa: 17.11.2021 Mpuusta K nevatu: 29.12.2021

AxTyanbHOCTb. Bonpoc o BO34eiCTBMM XKEHCKMX MOMOBbIX FOPMOHOB M MX 3HANOrOB HAa YENOBEKA W IKCMEPUMEHTANbHbIX
XMBOTHbIX MpeAcTaBnseT 6oNbWOoN UHTEpeC B MeAULMHE.

Uenb pabotbl — M3yyeHne Mopdonormyecknx oCob6eHHOCTeN AMYHMKOB MOTOMCTBA NabOPaTOPHbIX Mblllei Npu BBELEHUU
3CTPOreHOB MAaTEPUHCKOMY OpraHU3My.

Matepuanbl u Metoabl. CaMoK NabopaTopHbIX Mbllwer nocne GepTUan3aLuu pasfenuiv Ha rpynnbl: ABE KOHTPO/bHble
WU [Be 3KCMepUMEHTaNbHble, KOTOPbIM Ha CTaauu pas3BuTus rectaummn E11.5 6bin10 BbINOAHEHO BHYTPUMbILWEYHOE OAHO-
KpaTHOe BBeAeHWe 3KCNepuUMeHTaNbHbIX A03 3CTporeHoB. [lepBoi 3KCNepMMeEHTaNbHOM rpynne BBOAMAN CUHTETUYECKUN
npenapar CMHecTpon B BuAe 2 % macnsHoro pacteopa B o6uwei nose 50 mkr/kr (n =5; C-50), nepBoit KOHTpONbHOM rpynne
BBOAMAKN onmBkoBoe Macno B pose 0,2 mkr/kr (n=5; MO). Bropoit akcnepumeHTanbHoi rpynne 6bin BeBegeH 0,0005 %
MacngHblit pactBop dynsectpaHta 0,4 mn B pose 100 mkr/kr (n=5; ®-100), BTopas koHTponbHas rpynna (n=>5; MK)
nosyyana CtepunbHoe Kactoposoe Macno B fose 0,8 MKI/Kr.

06cyxaeHne. B sMyHMKax nNoTOMCTBA MepBOi 3kcnepuMeHTanbHoW rpynnel C-50 HabniopatTcs cToiikue mMopdonoruye-
CKME U3MEHEHUS: YBeNMYeHue cpeaHel nnolwaaM KOpKoBOro BelecTBa, YMeHblleHMe rnokasaTesnei niaouwagM Mo3roBoro
BeleCTBa, yBE/IMYEHNe CpefHero KOMMYeCTBa XEeNTblX Tes, YBeMYeHMe CpefHero KOAM4YecTBa JIOTEMHOBBLIX KIETOK B
XENTOM Tene, CHUXKEHUE CYMMApHOro KonuMyecTBa (MONMKYNOB U aTpeTUUYeCKUX Tes, CBUAETENbCTBYIOLME O HapyLIeHUN
npouecca GonAMKynoreHesa, yBeanMyeHne cpefHero AMamMeTpa KPOBEHOCHbIX COCYAOB, AEMOHCTPUPYHOLWME YyCUIeHue
KpoBoobpaleHus. Mpu BBeaeHUn npenapata dynsectpaHTa B Ao3e 100 MKI/Kr BO BTOPOWM 3KCMEepUMEHTaNbHOM rpynne
®-100 Ha cpes3e AMYHMKOB MOTOMCTBA PaCcCMATPMBAOTCA MOPPONOrMYecKMe U3MEHEHUs B BUAE YBENIMYEHWUS CpefHei
naowWaan KOPKOBOro BELLEeCTBA, YMEHbLUEHUS CpeAHel NIOoLWaAn MO3roBOro BelecTBa, CKAepo3upoBaHMUS CTPOMANbHOMO
KOMMOHEHTA, COMPOBOXAAKLLErocs NnepecTponkon COCYaAMCTON CeTH C MPMU3HAKaMMU aTpe3nmn U KMCTO3HOrO NepepoXxaeHus
ONNMKYNIPHOTO 3MUTENUS BO BTOPUYHBIX U TPETUYHbIX QONAUKYNAX.

BbiBoabl. lMonyyeHHble pe3ynbTaTbhl MCCNEAOBAHMSA MOATBEPXKAAIOT aKTyaNbHOCTb Mpo6ieMbl BHEAPEHUS KOMMIEKCHbIX
MeponpuaTUi, HanpaBAeHHbIX Ha TIMMUTUPOBAHWE BO3AEWCTBUS BBOAMMbIX B MAaTEPUHCKWUII OPraHM3M npenapaTtoB 3CTPoO-
reHoBOro psna B nepuop 6epeMeHHOCTM, AN NpefoTBpalleHUs HebnaronpuaTHbiX 3QHEKTOB Ha pa3BUTUE SAUYHMKOB
noToMCTBa.

KnioueBble cnoBa: CMHECTPOS; GYNBECTPAHT; AMUHUKM; 1aBOPATOPHbIE MbILLM; NOTOMCTBO; NPEHaTabHOe BBEAEHME.,

MATERNAL BODY ESTROGEN EXPOSURE INFLUENCES THE MICE OFFSPRING
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Background. The question of the effect of female sex hormones and their analogues on humans and experimental animals
is of great interest in medicine.

Aim. The aim of the work was to study the morphological features of the ovaries of the offspring of laboratory mice during
the administration of estrogens to the maternal body.

Materials and methods. Female laboratory mice after fertilization were divided into groups: two control and two experimen-
tal, which at the stage of development of gestation E11.5 underwent intramuscular, single administration of experimental
doses of estrogens. The first experimental group was injected with the synthetic drug synestrol in the form of a 2% oil
solution at a total dose of 50 mcg / kg (n = 5; S-50), the first control group was injected with olive oil at a dose of 0.2 um/kg
(n=75). The second experimental group was injected with a 0.4 ml 0.0005% fulvestrant oil solution at a dose of 100 mcg/kg
(n=15; F-100), the second control group (n=5) received sterile castor oil at a dose of 0.8 pm/kg.

Results. Persistent morphological changes are observed in the ovaries of the offspring of the first experimental group S-50:
an increase in the average area of the cortical substance, a decrease in the area of the medulla, an increase in the aver-
age number of yellow bodies, an increase in the average number of luteal cells in the yellow body, a decrease in the
total number of follicles and atretic bodies, indicating a violation of the folliculogenesis process, an increase in the aver-
age diameter of blood vessels demonstrating increased blood circulation. With the introduction of the drug fulvestrant
100 mcg / kg in the second experimental group F-100, morphological changes in the form of an increase in the average
area of the cortical substance, a decrease in the average area of the medulla, sclerosis of the stromal component, accom-
panied by a restructuring of the vascular network with signs of atresia and cystic degeneration of the follicular epithelium
in secondary and tertiary follicles are considered on a slice of the ovaries of the offspring.

Conclusions. The obtained results of the study confirm the urgency of the problem of implementing complex measures
aimed at limiting the effects of estrogenetic drugs introduced into the maternal body during pregnancy, in order to prevent

adverse effects on the development of the ovaries of offspring.

Keywords: synestrol; fulvestrant; ovaries; laboratory mice; offspring; prenatal exposure.

AKTYAJIbHOCTb

Bonpoc o BO3neWCTBUU >KEHCKHX ITOJIOBBIX TOP-
MOHOB M WX aHAJOTOB Ha YeJOBEKa M JKCIEPHUMEH-
TaJbHBIX )KUBOTHBIX MPEACTABISIET OONBIION MHTEpeC
B MeaunuHe [8, 16]. DcTporeH, KOTOpbIH BeIpadaThiBa-
0T SIMYHUKH, SBIISAETCS NPEACTABUTEIEM KEHCKUX CTe-
POUIHBIX MOJOBBIX TOPMOHOB H TPOSIBIISIET MIMPOKUI
CHEKTp (U3UOIOTUUCCKUX (YHKIMNA: PETYISIHs MEH-
CTPYaJIbHOTO LIMKJIA, PA3MHOXEHHS, MOIYJISIIUS TIJI0T-
HOCTH KOCTHOHM TKaHH, QYHKIHMH MO3Ta 1 MOOMIH3aLUs
xonecrepuHa [17]. buonornueckue ahdextsr scTpore-
HOB IIEPEIAIOTCS B OCHOBHOM 4€pe3 B3aMMOJIECHCTBHE
¢ peuenrtopamu 3ctporeHoB [12, 14]. BripabarbiBae-
MBbI€ SIMYHUKAMH CTEPOUIbI HEOOXOAMMBI ISl aJIeKBat-
HOTO POCTa M Pa3BUTHs IUIOAA U MOLACPKaHUsI OanaH-
ca MHOTHX (yHKIMI BO Bpemsi OepemeHHOcTH [18].
Crepouorenes yBelIn4nBaeTcs Ha MPOTSHKEHUH Oepe-
MeHHOCTH. [IpH 0CI0KHEHHOH OepEeMEHHOCTH KOHIICH-
TpauMsl CTEPOUAHBIX TOpMOHOB MeHsieTcs. Hemocra-
TOYHAsI WM MOBBIIIEHHA KOHLIEHTPALUs CTEPOUIHBIX
TOPMOHOB IPOBOLMPYET OECIUIOANE, CHUHAPOM IOJIH-
KHCTO3HBIX SMYHUKOB, BBIKHJIBIII, MPEIKIAMIICHIO, Te-
CTAllMOHHBIA CaxapHbI AMA0ET U MPEKACBPEMEHHBIC
ponsl [15].

Hecmotpst Ha GrmaroTBopHOE JEHCTBUE IHIOTEHHO-
0 3CTPOreHa, YCTOWYHMBOE BO3JEHCTBHE 3K30T€HHOTO
ICTpOreHa — 3HAYMMBIA (DakTOp pHUCKa KaHIepore-
He3a [11] nx MeTabonMTOB Ha MOJEKYJISPHO-TEHEeTHU-
YECKOM YPOBHE B 3CTPOrEH-UyBCTBUTENIBHBIX TKAHSX,
B TOM YHCJIE¢ U B PENMPOAYKTHBHBIX opraHax [9, 19].
OHJOKPUHHBIA JUCOaTaHC MaTrepu YBEIMYMBAET Be-
POATHOCTH TMaTOJIOIMYECKUX M3MEHEHUH B PErpoayK-

TUBHBIX OpraHax [4], KOCTHO-MBIIIEYHOM ammapare,
MMMYHHOW W HEpBHOW cHcTeMax o0omx 1mosioB [13].

B mactosimiee BpeMs KOJMYECTBO CYIIIECTBYIOIIMX
MOJIeJIeH TTPOBOIMPYIOIIETO JIEHCTBHSI 3CTPOTCHITO00-
HBIX BEIICCTB HAa OpPTaHM3M YeJOBEKa M MIICKOIHTA-
IONX He3HaunTeNnbHO. [IpeHaranpHOE MCcliemoBaHue
BOBJICHCTBUS TIPETapaTOB C JCTPOTCHHOW aKTHBHO-
CTBIO, a TaKXKe H3yUYCHHE IOCICACTBUNA HUX MpUMe-
HEHUS Ha TOTOMCTBO SIBJIICTCS aKTyallbHOW 3ajadyeii
WCCIIeIOBAHUS.

Llenv pabomer — wu3ydeHHE MOP(OTOTHICCKUX
0COOCHHOCTEH SMYHUKOB IOTOMCTBA J1a0OPATOPHBIX
MBIIIECH TOCTE BBEACHUS ICTPOTCHOB MATEPUHCKOMY
OpraHu3My BO BpeMs OEPEMEHHOCTH.

MATEPUANDBI U METOAbI

HccnenoBanue NpoBEIEHO Ha I10JOBO3PENbIX Ja-
OoparopHbIX MbIIax Maccoi 19-21 1, KoTopbie ObLIH
noiyueHs! B «[IuTroMHuKe 1a00paTOPHBIX )KUBOTHBIX)»
(PecyOnmka bamkoprocran, UWIIMUHCKHN paiioH,
c. l'opubiit, munensus Ne 99-04-000097 ot 25.01.2005,
denepanpHas ciyxba mo Hamzopy B cdepe 3apaBo-
OXpaHEHHUs M colMaibHOro pa3Butui P®). Ycmosus
BHUBapHsl M COJEP’KaHUE >KHBOTHBIX COOTBETCTBOBAJIM
«MeToauYeCKUM PEKOMEHIALMAM [0 COACPIKAHHIO
71a00paTOPHBIX JKUBOTHBIX B BHUBApPHUAX HAy4HO-HC-
CJIEIOBATENILCKMX MHCTUTYTOB M YUEOHBIX 3aBEICHUIN,
JIPYTUM CaHUTapHBIM HOPMaM U TPeOOBaHUSAM BETECPH-
HapHOTO KOHTPOJISI M HaJ30opa padoT C 1abopaTopHBI-
MH U 3KCHEPUMEHTAJIbHBIMHU KMBOTHBIMU.

[Tocne geprunuzanum GepeMEeHHBIX CaMOK J1abopa-
TOPHBIX MBIIIEH pa3fAeIuiii Ha TPYIIIbI: 1BE KOHTPOJIb-
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HBIC U JBE JKCIIEPUMEHTAJIbHbIC, KOTOPBIM Ha CTaAuU
pa3Butus rectanuu E11.5 Ob110 BHITIOIHEHO BHYTPUMBI-
LIEYHOE OJHOKPATHOE BBEACHHUE DKCIIEPUMEHTAIBHBIX
103 3cTporeHoB. PacueTsl 3 QeKTUBHOCTH 7103 Ipena-
para IpoM3BOIWIN B COOTBETCTBUH C KO3 (uIMeHTa-
MU JUIs1 TIepepacyeTa 03 BemeCTB B MKI/KT JIJIsl MBITICH
[2, 3, 5-7]. IlepBoii 2KCTIEpUMEHTAILHON TPYIIIIEe BBO-
JMJTH OIHOKPAaTHO BHYTPUMBILIEYHO CHHECTPOJ B BHJIE
2 % MacistHOro pactBopa B oOmieir j1o3e 50 MKr/Kr
(n=135; C-50), mepBoii KOHTPOJBHOW TpPYyIIIEe BBOIH-
Ju onuBKoBoe Macio B jno3e 0,2 Mkr/kr (n=5; MO).
Bropo#i skcnepuMeHTalbHON Trpymie OblT  BBEACH
0,0005 % wmacnsablii pactBop ¢ynsectpanta 0,4 M
B no03e 100 mkr/kr (n=35; ®-100), rpynma KOHTPOJIS
(n=135; MK) nomnyuana cTepiIbHOE KaCTOPOBOE MacyIo
B nmo3e 0,8 MKI/KT.

[lo moctmwkeHny mocTHaTaiIbHOTrO Bo3pacta 90 mHeil
MOTOMCTBO (I10 ST )KUBOTHBIX, POXKIECHHBIX OT CAMOK
Ka)XJIOW I'PyMIIbl) BEIBOAWIN U3 OIBITA B OIHY U TY )K€
(hazy acrpanpHOTO IHMKIa — B (hasy amdcTpyca. s
orpezenenns (Hhazbl SCTPATBHOTO [TUKIIA UCTIONB30BAIH
BJIaraJMIIHbIe Ma3Ky, OKpalleHHbIe T0 PoMaHOBCKOMY
u xkputepuu, npegioxenusie M.C. Cora u coast. [10].
Bce skcnepuMeHTaNbHbIE MaHUITYJSIIUN BBIIIOJHEHBI
B cooTBeTcTBUU ¢ JKeHeBckoil konBeHrmei (Geneva,
1990), a Taxke XembCUHKCKON neknaparueii Bce-
MHUPHOW MEIMIMHCKONH aCCOLHMALUK O T'YMaHHOM OT-
HomeHUH K >kUBOTHBIM (2000). Ha paGoty momydeHo
paspelieHre SKCIEPTHOIO COBETa II0 OMOMEAMLIMH-
ckoit atuke ['bOY BIIO «bamkupckuii rocyaapcTBeH-
HBIH MEIMLMHCKHIA YyHUBepcUTeT» (mpoTokon Ne 3
ot 17.03.2014).

OOBEKTOM WCCIEMOBAHMA CIYXIIN SUIHUKA T10-
TOMCTBa JITaDOpaTOPHBIX ~ MBIIIEH, WX W3BJICKAIH
u uxcupoBanu B 10 % HelTpasbHOM 3a0ydhepeHHOM
¢dopmanune B TedueHHe 24 U, MOABEPrald CTaHAAPT-
HOW TUCTONOrMYecKor 00paboTke. Cpes3bl TONIIMHON
5—6 MKM OKpalIMBaJ{ I'€MaTOKCHJIMHOM M 303HHOM.
Uccnenosanme, BH3yanuzanuio ¥ MOP(HOMETPHUIO TH-
CTOJIOTHYECKUX IPErapaToB MPOU3BOIMWINA C HUCIIOJb-
30BaHUEM WHBEPTHPOBAHHOTO OHMOJIOIMYECKOI0 MUKPO-
CKoITa JijIst Tab0paTOpHBIX HCCaenoBannii Axioobserver
co mrratuBoM D1 (Carl Zeiss Microscopy GmbH, I'ep-
MaHHs1), CO CIIEIHATU3UPOBAHHBIM ITPOTPAMMHBIM 00€-
cneuenuem ZEN2018 (Mukpockor OblI peaocTaBieH
naboparopuel KJIETOUHbIX KynsTyp LleHTpanbHON Ha-
YIHOU HMCCIIeOBATEILCKON J1abopaTtopruu bamkupcko-
TO TOCYAapCTBEHHOTO MEIWIIMHCKOTO YHHBEPCHUTETA).
@DOTOChEMKY THUCTOJIOTHYECKUX IPEraparoB MPOU3BO-
i nudposoit kamepoit AxioCamMRceS5 (Carl Zeiss,
Slmonwms).

bbun onpenenens! ciienyomye MophoMeTpuiecKue
MOKa3aTeay SUYHUKOB: CpeNHsAs TUIOIAAb Molepey-
HOTO cpes3a, CpeHss IO b KOPKOBOTO, MO3TOBOTO

BEIIIECTB, CPCIHHUN JHAMETP KPOBEHOCHBIX COCY/OB,
Cpe/Hsisl MJIOMWIA b KEAThIX TeJ, CpelHee KOJIMYECTBO
JFOTEMHOBBIX KJIETOK B JKEJITOM TeJe Ha CTaHAApTHOU
IJIOMIA/IN, CPEeTHEe KOJTMYECTBO aTPEeTUIECKUX (OJITH-
KyJIOB B SWYHWKE Ha CTaHJAApPTHOW Tutomanu. beutn
TaKKe HCCIEAO0BaHbl (OJUTMKYIBI Ha PA3HBIX CTaUIX
Pa3BUTHA: IPUMOPAUANIBHBIE, IEPBUYHBIC, BTOPHYHEIE,
TPETHYHBIC HAa CTAHAAPTHOH IUIOMAIN C JaTbHEHIITUM
CpaBHEHHEM TOJTYYCHHBIX PE3YIIBTaTOB C KOHTPOIBHOU
rpynmoii [1]. Beero mpurorosneHo 97 rucroiormye-
CKHX MHKPOIIPENapaToB.

Craructuyeckyto o0pabOTKy OCYIIECTBISUIA C HC-
ToNTk30BaHMeM TIporpaMmbl  Statistica 7.0 (StatSoft,
CHIA). Ilo xaxmoMmy TapameTpy BBIYUCISLIA CpE-
Hee apupMeTHYecKoe 3Ha4eHHE U ero CTaHIapTHYIO
omuoOky (M + SD). JlocTOBEepHOCTh U3MCHEHUH OIICHU-
BaJM C MOMOLIbIO f-KpuTepust CTbIOAEHTa, pa3inyuus
OTIpENEIsTA TPU JOCTUTHYTOM YpPOBHE 3HAYNMOCTH
p <0,05.

PE3Y/IbTATbl U OBCYXXAEHUE

[Ipu omHOKpaTHOM MpeHaTaTbHOM BBEICHHU Oepe-
MEHHBIM CaMKaM JIAOOPaTOPHBIX MEIIIEH Ha CTauH
rectauun E11.5 mpemapara cunectpona B Buae 2 %
MacJISTHOTO pacTBopa B mo3¢ 50 MKI/KT B OIKCIIEpH-
MeHTanbHOM rpymme C-50 BBISBIIO CTaTUCTUYCCKU
3HaUMMOE YBEJIMUYEHHE CpeIHed IUIOIAAN IONepey-
HOTO cpe3a SUYHHKOB IO IIEHTPY 4Yepe3 MO3TOBOE
BEIIECTBO M CpPeAHEW IUIOMIA KOPKOBOTO BEIIECTBA
(cm. Ttabmumy, puc. 1). CraTHCTHYECKH 3HAYNMOE
YMEHBIIIEHHE CpelHel IUIOIa i MO3TOBOTO BEIeCTBa
HaOmromaeTcst B 9KcnepuMeHTanbHoi rpymme C-50
(31,5+2,3 MkM?), B OTJMYHE OT IPYIIBI KOHTPOIS
MO (172,6 £ 2,5 Mmrm?). M03roBO€ BEIIECTBO XOPOIIIO
BacKyJISIpM30BaHO, B CTpOME SHYHHKa HaOmromaercs
CTaTUCTUYECKH 3HAUMMOE YBEJIMUYEHHUE CPEHEro Jua-
MeTpa KPOBEHOCHBIX COCYIOB B IKCIIEPHUMEHTAJIHLHON
rpymme C-50 (31,0 + 1,6 MKM), 9TO CBHIIETEILCTBYET
00 yCHJIEHHWH HMX KPOBOCHAOXKCHHWS, B KOHTPOIHHOMN
rpynne MO (22,0 + 3,7 MKM), KpOBEHOCHBIE COCY-
JIbl TIPOXOJAT M3 MO3TOBOTO BELIECTBA B KOPKOBOE.
CoeMHUTENIEHOTKAaHHAS OCHOBAa Cpe3a SUYHUKOB
JKcriepuMeHTanbHoM Tpynmsl C-50 He ymopsmodcHa,
o0pa3oBaHa KOJIJJAar€HOBBHIMH BOJIOKHAMH, KJIETKAMH
(hubpobIacTHYecKoro psija BepeTeHo0Opa3Hoi Gop-
MBI, B cpe3e HaOJIonanoch nepeMenieHue QOoIuIIKy-
70B Ha mepudeprto OMMKke K KOPKOBOMY BEIIECTRY,
COKpAaTHJIOCh Ha CTaHJAPTHOW TUIOIAIH KOJHMYECTBO
NPUMOPIUAIIBHBIX, BTOPUYHBIX, TPETUYHBIX (OJLTHKY-
noB (5,4+1,7; 42+ 1,1; 3,0+ 0,7). Cpennee xonuye-
CTBO TEPBUYHBIX (POJUTUKYIOB YBEIHYWIOCH B TPYII-
ne C-50 mo cpaBHeHuIO c Tpynnoi koHTposst MO.
CpenHee KONMYECTBO — aTPETHUYECKUX  (DOJUTUKYIIOB
B OKcnepuMeHTanbHOM Tpymme C-50 w B rpymme
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koHTpONIT MO mpuMepHO ommHaKOBoe. JKenThle Tema
TIOKPBITHI COEIMHUTEIIbHOTKAHHOM KarCysioi, oT KOTo-
POHl K LIEHTPY HalpaBiIsAlOTCS TOHKHE MPOCIOUKH, CO-
JepiKaliue KPOBEHOCHBIE M JIMM(ATHUECKUE COCYIBI.
OOHapyXeHHbIE KENThle Tela UMEIOT HeMPaBIILHYIO

dhopmy. Habmromaercss yBeIHMYeHHE CPEIHETO KOJHYC-
CTBa JKENTHIX TEJI B AKCIEPUMEHTAIbHON Tpymme C-50
(4,8+1,3), B cpaBHeHuM c¢ rpynmnoil koHtpoiass MO
(2,2+1,3). CrarucTU4ecKy YBEIUYUBACTCS CpEIHEe
KOJIMYECTBO JIFOTENHOBBIX KJIETOK B AKCIIEPUMEHTAIb-

Tabnuua / Table

AHanus MOp(DOMETpl/NECKMX nokasaresien cpe3a ANYHUKOB Ha CTaH,lJ,apTHOVI nnowaann NnOTOMCTBa NpM NpeHatabHOM

OAHOKPATHOM BHYTPUMbILEYHOM BO3EMCTBUU 3CTPOrEHOB

Analysis of morphometric parameters of the ovarian section on the standard area of the offspring with prenatal, single,

intramuscular exposure to estrogens

Tlokasarens / Indication

I'pynmet / Group

Kontpons MO /
Control (olive oil)

C-50/
S-50

Kontpons MK /
Control (castor oil)

©-100 /
F-100

CpenHsist IO b TONEePEYHOro cpe3a IMIHUKOB
M0 LEHTPYy opraHa, MKM> / Mean cross-sectional
area of the ovaries in the center of the organ, pm?

1249,2 + 81,4

1628,3 + 62,1*

964,5 £ 167,5

1122,3 +412,2

Cpennsisg miomanas KOPKOBOTO BEHIECTBA Cpe-
3a SMYHUKOB 10 HEHTPY oprana, Mkm’ / Mean
area of the cortical substance of the ovarian
section in the center of the organ, pum?

1076,6 + 82,0

1596,7 + 62,5*

862,8 +175,3

1273,7 + 196,7*

Cpennsist 1JI0OIIa b MO3rOBOTO BELIECTBA Cpe-
3a IMYHUKOB 10 [[EHTPY opraHa, Mkm> / Mean
area of the medulla of the ovarian section in
the center of the organ, um?

172,6 £2,5

31,5 +£2,3*

101,7 + 10,4

73,1 +22,6%

Cpenuuii uiaMeTp KPOBEHOCHBIX COCYIOB Ha
CTaH/IAPTHOH IJIOMIAJN Cpe3a SUIHUKOB, MKM /
Mean diameter of blood vessels on a standard
ovarian incision area, pm

22,0+£3,7

31,0 £ 1,6*

21,5+ 6,6

22+ 6.6

CpeznHee KOJIMYECTBO MPHMOPIUANIBHBIX (o-
JUKYJIOB Ha CTaHIAApTHOW miomaan / Mean
number of primordial follicles per standard area

8,0+1,6

54+1,7*

8,2+37

11,0+ 1,9

CpenHee KOJTMYECTBO MEPBUYHBIX (DOJITHKY-
JIOB Ha CTaHIAPTHOHU miomaan / Mean number
of primary follicles per standard area

3,4+0,5

5,0+ 1,2%

4,6+ 1,5

7,6 £ 2,4%

CpenHee KOJHMYSCTBO BTOPUYHBIX (DOIIIHKY-
JIOB Ha CTaHAapTHOH miomaan / Mean number
of secondary follicles per standard area

52429

4211

6,6+ 1,5

10,0 £ 2,7*

CpeqHee KOJHMYECTBO TPETUYHBIX (OIITUKY-
JOB HA CTaHAApTHOH momaan / Mean number
of tertiary follicles per standard area

34+09

3,0+£0,7

24411

3,615

CpenHee KONMMYECTBO ATPETHUYECKUX (OIIH-
KyJIOB Ha CTaHIApTHOHU miomaau / Mean num-
ber of atretic follicles per standard area

32+0,8

3,007

32+1,3

7.4+ 1,8%

CpenHee KOJHMYECTBO JKENTHIX TEJI Ha CTaH-
nmaptHOU miromanu / Mean number of yellow
bodies in a standard area

22413

4.8+ 1,3*

1,6+ 1,1

32413

CpenHee KOJTHYECTBO JIOTEHHOBBIX KIETOK
B JKEJITOM Teje Ha CTaHAApTHOW Iuomagy /
Mean number of luteal cells in the yellow
body per standard area

448,0 + 91,0

622,2 + 26,1*

465,8 £ 64,7

439 £ 20,4

* Berpaxxennble 3 dexTsl 3HaunMel pH p < 0,05. * Marked effects are significant at p < 0.05.
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MukpodoTorpacusa npenapara cpesa SMMHUKA NOTOMCTBA
3KkcnepuMeHTanbHoM rpynnbl C-50. Okpacka remaTtokcu-
JINHOM M 303uHOM. ¥YB. x100

Microphoto of the ovarian section preparation of the
offspring of the experimental group S-50. Stained with
hematoxylin-eosin. Magnification x100

Hoi rpynme C-50 (622,2 +26,1), Toraa xak B rpyrmrme
koHTpoIsst MO »ToT nokazatens coctaBuia 448,0 + 91,0.

[Tocne npoBeneHHBIX MOPHOMETPUIECKUX HCCIIENO0-
BaHMUH cpe3a SUYHUKOB [OTOMCTBA J1A0OPATOPHBIX MBbI-
el BO BTOPOH SKCIIEPUMEHTAIBLHON IPYIINE NPU OIHO-
KpPaTHOM BHYTPHMBIIICYHOM MpPEHATaIbHOM BBEICHHU
npenapara Qynsectpanta B 1o3e 100 mkr/kr, ®-100,
YCTAQHOBJICHO, YTO CHApYXH SIMYHUK OKpPYXeH Oenou-
HOH 00O0JIOYKOM, COCTOSIIEN M3 IIOTHOM BOJIOKHHUCTOM
COEAMHUTEIHHOM TKaHH, TIOKPHITO Me3oTenueM. Cpe-
HSS TUTOIA (b TIOMIEPEYHOr0 Cpe3a TMUHUKOB B AKCIIEPH-
MeHTanbHOH rpynne @-100 yBennueHa, o CpaBHEHHIO
¢ rpymmoi koHTponss MK (cMm. Tabmury, puc. 2).

[Ton GemouHO# 00OJOYKON pACIIONAraeTCss KOPKO-
BOE BEIIECTBO, COCTOSIIICE M3 IUIOTHO JIeKAUX (PH-
OpoOnacToB M MEXKKIETOYHOro BemiecTBa. CpemHsis
IUIOIA/Ab KOPKOBOTO BEIIECTBA B SKCHEPHUMEHTAIBHON
rpymmne 3HadnTenbHo Oombine (1273,7 £196,7 mMrm?),
yeMm B rpymmne koutpoiast MK (862,8 £ 175,3 mMkm?).

MosroBoe BeIIECTBO Ha cpe3e SHMYHUKOB Ipe-
CTaBJIEHO OOJNBIINM KOJIMYECTBOM HEYMOPSIOYCHHBIX
9MACTHYECKUX BOJIOKOH, IVIQJKOMBIIICYHBIX KIIETOK.
CpenHsist I0Ia b MO3TOBOIO BEIIECTBA B SKCIIEPUMEH-
tanpHOi Tpymme P-100 cocraBwima 73,1 +22,6 MM,
B KOHTposibHOHU rpynne MK Habnronaercst yBennyeHne
nannoro mokazarens (101,7 £10,4 mkm?).

[Ipu wuccnenoBaHMM CpPEAHEro JOUAaMETpa COCY-
JIOB Cpe3a SIMYHUKOB HAOIIONAeTCsl CKIEPO3UPOBAHUE
CTPOMAJILHOTO KOMITOHEHTA, MPUBOJSAIIEE K YCUICHUIO
KPOBOCHAO)KEHHSI B BHJE IEPECTPOHKH COCYAHCTON
CETH, BBIpaKaIOILEeCs] B YBEIMUEHUM CPEIHEro Jua-
MeTpa cocyloB (22 £+ 6,6 MKM) B SKCIIEPUMEHTAIBHOMN
rpynmne ®-100 B ommuune ot rpynmsl KoHTpons MK
(21,5 £ 6,6 MKm).

S ;
P y < o :,
S aﬁy&,m&z“%\ ¥

Puc. 2. MukpodoTorpacusa npenapara cpesa SMMHUKA NOTOMCTBA
3KcnepuMeHTanbHoi rpynnbl P-100. Okpacka remaTok-
CUIIMHOM U 303MHOM. YB. X100

Micrograph of the preparation of the ovarian section in
the offspring of the experimental group F-100. Stained
with hematoxylin-eosin. Magnification x100

Fig. 2.

B xopkoBOM BeliecTBe Ha cpe3e SIMYHUKOB (POJUTHKY-
JIbl HAXOIATCS HA Pa3HBIX CTaJUSX PAa3BUTHUS: OT MPH-
MOPIHANIBHBIX, MEPBUYHBIX, BTOPHUYHBIX, O 3PEIIBIX
TPETUYHBIX (OJIMKYJIOB, OTMEYAETCsl CTAaTHCTUYECKU
3HaYMMOE YBEJIMYEHHE B DKCIIEPHUMEHTAIBHON TPYII-
ne ®-100 B omimumMe OT KOHTposibHOH rpymnmel MK.
Ha rucromornueckom cpese SIMUHUKOB SKCIEPHUMEH-
TaJbHOW TPYIIBl HAOIIOOAIOTCS KUCTO3HBIC H3MEHE-
HUSA B (OJUIMKYIIaX Pa3HBIX ypoBHeU pasButus. Cpen-
Hee KOIMYECTBO aTpeTHYECKUX (DOJUTMKYIIOB Ha cpes3e
SUYHUKOB B KciepuMeHTaabHoH rpymmne ©-100 moutu
B J1Ba pasza Oousiblie, yeM B rpymie kontpons MK.

OOHapy>KeHHBIE JKENThle Tejla HMMEIOT OBaJIbHbIC
wm okpymisle (opmel. [IpoBereHHbIE MCCIENOBaHUS
BBISIBWIM, YTO B JKCIEepUMEHTanbHOU Trpymnme P-100
CpeHee KOJIMUYECTBO JKEITHIX TeJl CTAaTUCTUYECKU yBe-
muauBaetcs (3,2 + 1,3) B ommymne oT TPYIIBI KOHTPO-
st MK (1,6 = 1,1). Cpearee KOTUIESCTBO JTIOTCHHOBBIX
KJIETOK B JKEJITOM TEJI€ Ha CTAaHAAPTHOM TUIOIAIN SHY-
HUKa B dKcrepuMeHTanbHoil rpynne @-100 ymensia-
€TCsl, B CpaBHEHUM ¢ rpynmnoi koHTtpons MK.

BbiBO bl

Takum o0Opazom, aHanu3 MOpHOMETPUUYECKHX IO-
Kazaresiell cpe3a SMYHUKOB MPH MPEHAaTaIbHOM OJHO-
KPaTHOM BHYTPUMBIIICUHOM BO3JICHCTBUH CHHECTPOJIA
B 3KcnepuMeHTalbHOU rpymme C-50, mo cpaBHEHHUIO
¢ KoHTpoNbHOH Tpynmoi (MO), mokaszair: yBeTUdYeHHE
cpeaHell miomaad KOPKOBOTO BeIlecTBa cpe3a sihy-
HukoB Ha 48,3 % (p <0,05); ymeHbIIeHHE CpeaHEH
momaad Mo3roeoro BemiectBa Ha 81,7 % (p <0,05);
YBEJIIMYCHHUE CPEIAHETO JuaMeTpa KPOBEHOCHBIX COCY-
nmoB Ha 40,9 % (p <0,05), neMoHCTpHUpYIOIIEE yCHIIe-
HHE KPOBOOOpAIICHUS B OpraHe; CHIDKCHHE CPEIHEro
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KOJIMYECTBA MPUMOPIUAIBHBIX (poimuKynoB Ha 32,5 %
(p £0,05); yBenuueHue CpeHEero KOJUIeCTBA MePBUY-
HBIX (DOJUTMKYIIOB Ha cTaHAApTHOH miomaan Ha 47,1 %
(» £0,05), cBumerenbCTBYIOIEE O HAPYLIEHHH IPO-
recca (OIUTUKYIOTeHe3a; YBEIMYCHNE CPETHErO KO-
YeCcTBa JKENTHIX Tell B ABa pasa (p < 0,05); yBenmuueHme
CPE/IHET0 KOIMYECTBA JIIOTEHHOBBIX KJIETOK B JKEJITOM
tene Ha 38,8 % (p <0,05).

Mopdomerpruueckass OIIEHKa IOKazaTelel cpesa
SIMYHUKOB TTOTOMCTBA JIA0OPATOPHBIX MBIIIEH MPH TIpe-
HATaJIbHOM OJJHOKPATHOM BHYTPHMBIIIEYHOM BO3ZICH-
cTBUM (YJIBECTpaHTa B OIKCIIEPUMEHTAJBHOM Tpyrie
@®-100, mo cpaBHEHHIO ¢ KOHTposbHOHU rpymmoi (MK),
MoKa3aya: yBEJIIMYCHHE CPETHEH IUIOm@aan KOPKOBOTO
Bemiectsa Ha 47,6 % (p < 0,05); ymeHbIIeHue cpeqHen
IO M MO3roBoro BeriectBa Ha 28,1 % (p <0,05);
YBEJIUYCHHE CPEIHEro KOJNWYecTBa MEPBHYHBIX (OII-
JTMKyJIoB Ha 65,2 % (p <0,05); yBenuueHue cpegHe-
TO KOJHWYEeCTBa BTOPWYHBIX (omukyiaoB Ha 51,5 %
(p £0,05); yBenmuueHUE CPEIHETO YHCIIa aTPETHUCCKUX
¢dommukynoB B nBa pasa (p <0,05). Ha cpese smu-
HUKOB HaOJI0aeTCs CKIEPO3UPOBAHUE CTPOMAIILHOTO
KOMITOHEHTa, COIPOBOXKIAIOIIEECs MEPECTPOMKON Co-
CYIWCTOW CEeTH C MPHU3HAKAMH aTPe3nd M KHCTO3HOTO
NEePEPOXKICHHUSI BO BTOPUYHBIX U TPETHUYHBIX (ouiu-
KyJax.

[lony4yeHnHsle pe3ynbTaTbl HCCIENOBAHUS  TOA-
TBEPXKJAIOT aKTyaJhbHOCTh TPOONEMBbl BHEApPEHUS
KOMIUIEKCHBIX MEPOMNpPHUATHH, HalpaBIIEHHBIX Ha IIH-
MUTHPOBAHHE BO3/IEHCTBUSI BBOAUMBIX B MaTEPHHCKUHI
OpraHu3M NpenaparoB 3CTPOTCHOBOTO psifia B MEPHUOL
OEpeMEeHHOCTH, IS TPEAOTBPAILICHHUS HEOIaronpu-
ATHBIX 3()(EeKTOB Ha pa3BUTHE SIMYHUKOB TIOTOMCTBA.

DONONHNUTENbHAA UHOOPMALIUA

Bxuaan aBropoB. Bce aBropbl moAaTBEpkKAAIOT CO-
OTBETCTBUE CBOEr0 aBTOPCTBA MEKIYHApOIHBIM KpH-
tepusim ICMIJE (Bce aBTOpPBI BHECIH CYIIECTBEHHBIN
BKJIaJl B pa3palbOTKy KOHIIETIINH, MMPOBEJCHHUE HCCIIe-
JOBaHHSI U MOATOTOBKY CTaTbu, MPOWIH H OJ00pWIN
(uHaTBHYIO BEpCHIO Tepe] MyOnuKanueil).

Kon¢uinkT nnTepecoB. ABTOpPHI IEKIAPUPYIOT OT-
CYTCTBHE SIBHBIX U NOTCHLHAJIbHBIX KOH(INKTOB UHTE-
PECOB, CBSI3aHHBIX C IMyONUKAIMEH HACTOSIICH CTaThU.

HcTounnk (puHaHcupoOBaHMA. ABTOPHI 3asBISIOT
00 OTCYTCTBUHM BHELIHETro (prHAHCHPOBAHHUS TPH MPO-
BEJCHUN HCCIIEIOBAHMS.
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ANUAEMUONOTMYECKUE U KTUHUKO-TABOPATOPHbIE OCOBEHHOCTMH
COVID-19 Y NALMEHTOB AOETCKOIro BO3PACTA

© H.A. benbix, O.A. ConoBbeBa, H.A. AHMKeeBa

PS13aHCKMI rOCYAAPCTBEHHBIM MeAMULMHCKMIA YHuBEpcuTeT uM. akad. WM. MaBnosa, Ps3aHb, Poccus

[na yumuposarus: benbix H.A., Conosbesa O.A., AHukeesa H.A. Inuaemnonormyeckme n KIMHWKo-nabopaTtopHble ocobeHHocT COVID-19
y NaLueHToB AeTckoro sospacta // Meamatp. — 2021. — T. 12. — Ne 6. — C. 63-76. https://doi.org/10.17816/PED12663-76

Mocrynuna: 21.10.2021 Opobpera: 15.11.2021 Mpuusta K nevatu: 29.12.2021

B cTatbe npepncTaBneHbl COBPEMEHHblE OaHHble 06 OCHOBHbIX NMATOreHeTUYECKMX MexaHW3Max M O0COBEHHOCTAX HOBOW
KOPOHaBMPYCHOW MHPeKuun, obycnosneHHon Bupycom SARS-CoV-2. B 0630pe BblaefieHbl OCHOBHbIE 3MUAEMUONOrMYECKME
ocobeHHoCcT UHPUUMpoBaHua SARS-CoV-2 peteit B pasfiMuHble BO3pacTHble Nepuonbl, 0COBEHHOCTM MMMYHHOIO OTBETA
W BapUaHTbl TeyeHus 3aboneBaHus C MOPAXXEHUEM NETKUX, @ TaKXKE APYrUX OpraHoB u cucteM. OcBeLleHbl KIMHUKO-Nabopa-
TOPHble 0COBEHHOCTU TeYEeHUS HOBOW KOPOHABUPYCHOM MHDEKUMM Y feTel. YCTaHOBNEHO, YTO Y LleTelN pexe, YeM Y B3pOCbIX,
passuBaetcs Taxenoe TeyeHne COVID-19. bonee 95 % Bcex cnyyaes 3aboneBaHns BapbMUpylOT OT 6HECCMMNTOMHONO TeYeHus
[0 KJIMHWYECKMX NPOSIBNEHUI Nerkoi u cpeaHei ctenenun Tsxkectu. Okono 2 % nauueHTOB AETCKOrO BO3pacTa HYXAaTCs
B rOCMUTanu3auuu, B TOM YuC/e B OTAENEeHUE MHTEHCUBHOM Tepanuu, M NPOBELEHUU MCKYCCTBEHHON BEHTUASLMKU NETKUX.
OfHaKo y AeTeil Yalle, YeM Y B3pOC/bIX, PEFUCTPUPYHOTCS BHEIETOYHbIE NPOSBIEHUS, 0COOEHHO CO CTOPOHbI XeNyA04YHO-KU-
LEYHOro TpakTa M opraHoB KpoBoobpalLeHus. Mo LaHHbIM MHOTOYMCIEHHbIX aBTOPOB, 0COBEHHOCTH KNMHUKO-NabopaTOpHOro
Teyenns COVID-19 y naumeHTOB AETCKOrO BO3pacTa, BEPOSATHO, CBA3aHbI C LEenbiM psaoM hakTopos, CpeAn KOTOpbIX yKasa-
Hbl BO3pacTHble 0COBEHHOCTM UMMYHHOrO O0TBeTa, OYHKLMOHMPOBAHMS aHTMOTeH3UH-NpeBpalatowero depmerTa-2 (ACE-2),
MCNONb3yeMOro KOPOHaBMPYCaMM B Ka4yecTBe KNETOYHOro peuentopa. BaxHo noHMMaHue ponu AeTckoW nonynsuuu B Lu-
HaMuke nepefayv MHOEKLMU, MOCKOIbKY LETU 3HAYMMO BAMUSIIOT HAa TEMMbl €€ PaCNpPOCTPAHEHMUS.

KnioueBble c/1I0Ba: KOPOHABMPYCHAs MHGBEKLMS; OCTPbIN PECNMPATOPHbIN AUCTPECC-CUHAPOM; NAaTOreHEes; UMMYHHbI OTBET; AETU.

EPIDEMIOLOGICAL AND CLINICAL AND LABORATORY FEATURES OF COVID-19
IN PEDIATRIC PATIENTS

© Natalya A. Belykh, Olga A. Solovyova, Natalya A. Anikeeva

.P. Pavlov Ryazan State Medical University, Ryazan, Russia

For citation: Belykh NA, Solovyova OA, Anikeeva NA. Epidemiological and clinical and laboratory features of COVID-19 in pediatric
patients. Pediatrician (St. Petersburg). 2021;12(6):63-76. https://doi.org/10.17816/PED12663-76

Received: 21.10.2021 Revised: 15.11.2021 Accepted: 29.12.2021

The article presents up-to-date data on the main pathogenetic mechanisms and features of the new coronavirus
infection caused by the SARS-CoV-2 virus. The review highlights the main epidemiological features of infection with
SARS-CoV-2 in children at various age periods, features of the immune response and variants of the course of the
disease with lung damage, as well as other organs and systems. The clinical and laboratory features of the course
of a new coronavirus infection in children are highlighted. It was found that children are less likely to develop
severe COVID-19 than adults. More than 95% of all cases of the disease range from asymptomatic course to clinical
manifestations of mild and moderate severity. About 2% of children’s patients need hospitalization, including in the
intensive care unit and ventilator. However, extrapulmonary manifestations are registered in children more often
than in adults, especially from the gastrointestinal tract and circulatory organs. According to numerous authors,
the features of the clinical and laboratory course of COVID-19 in pediatric patients are probably associated with
a number of factors, among which age-related features of the immune response, the functioning of angiotensin-
converting enzyme-2 (ACE-2) used by coronaviruses as a cellular receptor are indicated. Understanding the role of
the child population in the dynamics of transmission of infection is important, since children significantly affect
the rate of infection spread.

Keywords: coronavirus infection; acute respiratory distress syndrome; pathogenesis; immune response; children.
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3a nocnennue 20 €T 4EI0BEYECTBO CTAJIO CBUAEC-
TeJIeM TPEeX SMHUAEMHI, BBI3BAHHBIX KOPOHABUPYCAMHU:
TSDKEJIOr0 OCTPOTrO PECIUPaTOpHOro cuHapoma (Severe
Acute Respiratory Syndrome, SARS-2003), 6nuxae-
BOCTOYHOTO pecrupatopHoro cuHapoma (Middle East
respiratory syndrome, MERS-2012) u HOBO# KOpOHa-
BupycHoit uHexnuu (n-COV) [33]. B Hauane sHBaps
2020 . B Kurae B oOpasue OpOHXOATBBEOISIPHOTO
JaBaXka MAIMEHTa, CTPaIAroIIero MHEeBMOHUEH HEH3-
BECTHOTO TPOUCXOXKICHUS, ObLI BBISIBJICH HOBBIN THII
kopoHaBupyca (CoV), KOTOpbIi yCIIOBHO Ha3BaJId HO-
BbIM KopoHaBHpycoM (2019-nCoV), 4ToObl OTIAMYUTH
ero or SARS-CoV u MERS-CoV, oTBeTCTBEHHEIX 3a
MpenbIIyIIre BCIbIKH. B mocnenyromem MexayHa-
POIHBI KOMHTET IO CHCTEMAaTHKE BHPYCOB OIpene-
aui ero kak SARS-CoV-2, a cBsi3aHHOE ¢ HUM 3a00-
JeBaHHE OBIJIO HAa3BAHO KOPOHABUPYCHOW OOJIE3HBIO
2019 r. (COVID-19) [11].

SARS-CoV-2 6IcTpO pacnipoCTpaHUIICS IO BCEMY
MUpY, B CBS3U C 4eM BcemupHas opraHuzanus 3apa-
BooxpaHeHus 30 saBaps 2020 . 0ObSIBMIIA BCIIBIIIKY
3a00seBaHysl, BHI3BAHHOIO HOBBIM KOPOHABHPYCOM
2019-nCoV, upe3BbIYAHON CHUTyaluel OOIIeCTBEH-
HOTO 3/IpaBOOXpPAHEHMs, MMEIOMIeH MEeXTyHapOoIHOe
3HadeHue [50].

IlepBBlii  MOATBEPXKACHHBIM  Cilydail  3apae-
Hust SARS-CoV-2 y nereil Obl1 3aperucTpupoBaH
B I. lllbapwkoHe (mpoBuHNMS Ha tore Kuras) 20 sH-
Bapss 2020 . [10]. Yxxe 10 deBpans 2020 r. B Ku-
tae ObLI0 3apeructpupoBano 398 ciydaes COVID-19
y JIeTei, 3a HCKIIOueHUEeM MPOBHHUMHU XyOd3H, e
MEPBOHAYAIIBHO JIeTeHl OYEeHb PEIKO 00CIIeI0BaIH
Ha SARS-CoV-2. Ilpu anammse 44672 maboparop-
HO ToATBepkaeHHbIX ciydaeB COVID-19 co Bcero
Kuras, yxe no cocrosuuto Ha 11 despans 2020 r.
OBLIO ycTaHOBJIECHO, 4TO cpeau 3adonesmux 0,9 %
OblTM manmeHThl muanmie 10 ser, a B Bo3pacte OT
10 mo 20 met — 1,2 % [37]. Ha ceromusaurHmii AeHb
HaM HM3BECTHO, YTO JIETH Tropas3io pexe OOJEeI0T KIU-
HUYECKMMH (OpMaMM JaHHOW MHQPEKIUH, 0COOCHHO
C TSDKEJIBIM €€ TeUCHHEM, IO CPaBHEHHIO CO B3pOC-
aeiva. OJHAKO JaHHbIE 00 AUUAEMHOIOTHYECKUX
XapaKTepUCTUKAaX W KIWHUYECKHX OCOOEHHOCTSAX
teuenns COVID-19 B nmerckoM Bo3pacte Bce e€Imie
ckyaHbl. B otuere Kuraiickoro neHrpa mo KOHTPOJIIO
u npodunakruke 3adoneBanuii (CDC) o 72314 cuy-
gasiX 3HAYUTCS, YTO OKOJIO 2 % BceX OONBHBIX OBLIU
MpeACTaBICHEI TaueHTaMu B Bo3pacte <19 mer [51].
B Hranuu, o1HON M3 NEPBBIX CTPaH, IMOCTPaAaBLINX
or mangemun COVID-19, cpenu Bcex NaLMEHTOB
1,2 % Oputn ipencraBnensl qethMu [29]. B CLIA mo
nmaHHBIM Ha 22 okTsa0ps 2020 1. OBLTO 3apeTrucTpupo-
BaHo 7207 186 cnygaes COVID-19, u3 Hux mereit —
11 % (1053 cnyuas na 100000 merckoro HaceIeHHS).

Hyxnanuces B rocnmranuzanuu 0,6—6,9 % manueHTon
C BBISIBJICHHBIMU CIIy4assMH 3apa)KeHUs, YTO COCTaBH-
10 1-3,6 % Bcex rocnuTalu3UPOBAHHBIX MAITUEHTOB.
JleTanpHBIE WCXONBI CPEON TOCIUATAIU3HPOBAHHBIX
nereit cocrasmsuin 0,23 % [6, 15].

B Kurae y 94 % nereii 3a0oneBaHHe MPOTEKAIO
0eCCUMNTOMHO JU00 B JIETKOW/YMEPEHHOW CTEICHH
TSDKECTH, OKOJO 5 % TalMeHTOB JEeTCKOTO Bo3pac-
Ta UMeNH TshKenmoe TedeHwe, a y 1 % 3aboneBaHue
nmporekano KpaitHe Tsokeno [36]. Haumbonee wacto
COVID-19 BoisiBIIsizicss B BO3pacte A0 5 JET U CTap-
me 10 7eT, oHaKO TshKEIoe TedYeHHe 3a00JIeBaHHS
yarie BCTpeYaloch y JeTedl B Bo3pacTe OT 5 10
10 mer. Manpuuku OOJI€IM HECKOJIBKO dYallle, 4YeM
neBouku (52 % mpotuB 48 %). bonpmuHCTBO TOA-
TBEPXACHHBIX ciydaeB (68,6 %) MMenH KOHTAKThHI
¢ wieHaMu cembH, MHPuuupoBanHeiMu COVID-19.
Bonee 90 % nanuenToB uMenn 0€CCHUMITOMHOE, JICT-
KO€ W CpeIHEeTSIKeloe TedeHHe. TshKelmoe TedeHHe
peructpupoBaiocs y 10,6 % nmereit B Bo3pacTe 10
1 roma, y 7,3% — ot 1 no 5 netr, y 4,2% — ot 6
no 10 ner, y 4,1% — ot 11 no 15 my 3,0% —
>16 ner [17].

ITo nanueiM Pocmorpe6uanzopa Bcero B Poccwuii-
ckoii ®enepanuu B 2020 1. OBUIO BBISBICHO Oolice
3159 muH ciiydaeB KOpOHAaBUPYCHOW MHGpEKUUHU B 85
permonax. Ilokaszarens 3a001eBaE€MOCTH COCTaBUI
2152,63/100 thIc. HaceneHws. JlMHaMHKa 4uclia 3a-
oonepmux COVID-19 B Poccum B 2020 1. Xapak-
TepU30Bajach JBYMS NOAbeMaMH 3a00JICBaE€MOCTH.
Cpenu Bcex 3a00JNIEBITUX HA JIOJNIO IIKOJILHUKOB MPH-
xogmwiock 5,1 %, crymentoB — 1,8 %, a metu 1o-
IIKOJIBHOTO BO3pacTa B OO0IIEH CTPYyKType OOJIBHBIX
COVID-19 cocraBunu 3,3 %. [IpeumyiiecTBeHHO TH-
Kenble (OpMbI HHPEKIIMA OTMEYAIHCh B BO3PAaCTHOMN
rpynne crapmie 55 ner (77,6 %) [2].

[Tatorenes SARS-CoV-2 Ha ceromHSAITHUI JE€HD
YK€ JOCTaTo4yHO Hu3yuyeH. DUIOreHeTHYeCKUil aHa-
JIN3 II0Ka3ajl, 4To reHeTuueckuii kojg SARS-CoV-2
Ha 70 % anamornueH SARS-CoV u, cOOTBETCTBEH-
HO, BHUPYC CIOCOOEH HCIOJB30BaTh TOT K€ pelen-
TOP ISl IPOHUKHOBEHHS B KJIETKY. OIHAKO CPOACTBO
S-menTuia K aHTHOTEH3UHIIPEBpaIIaloeMy (pepMEH-
Ty-2 (angiotensinconverting enzyme-2, ACE 2) geno-
Beka y SARS-CoV-2 B 10-20 pa3 BblIe, 4eM y MIHNa
SARS-CoV, 4ro obmerdaer ero mepemaqy OT YeiO-
BEKa K 4eNoBeKy [56]. BocnmpuuM4YuBOCTh K KOpOHA-
BHPYCY CBsi3aHa C HAJUYHEM PELENTOPOB JUICIITH-
munnentuaasbl-4 1 ACE 2 B HWKHHAX JBIXaTeIbHBIX
My TSIX, KOTOPBIE SBISIOTCS OCHOBHBIMH PEIIETITOPAMHU
mns S-menrtraa SARS-CoV [33]. CymecTByioT naH-
Hble, CBHJIETEIbCTBYIOMMKE, 4TOo 3Kcrupeccus ACE2
HauOoJee BBICOKA y JIETEH, MOAPOCTKOB M MOJIOABIX
JKEHIIMH, a camasi HHU3Kas — Y TOXKHIBIX MYXYHH.
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ACE2 — »ar1o wacts cucremsl ACE2/anruoren-
3uH-(1-7)/MAS, KoTOpast IPOTUBOJICHCTBYET MPOBOC-
nanutenabHbeM dpdexrtam ocu ACE/anrmorensun Il
On karanuzupyet nepepadboTky anruorensusa Il B an-
ruoTeH3uH I, 3—7, KOTOpbIi MOAYIHUPYET CYKEHHE CO-
CYZIOB, MUTPAITUIO JIEHKOIINTOB, SKCTIPECCHUIO BOCITAIIH-
TEJbHBIX [IMTOKUHOB M aKTUBAIMIO (uOpuHOTEHA [26].
To ectp «BbIcOKas» skcnpeccuss ACE2 moxeT ObITh
MOJIC3HOM, TOCKOJIBbKY BHPHOHBI KOHKYPUPYIOT 32
CBsi3bIBaHUE penentopa ¢ aHruorensuHom II. Jletu
CIOCOOHBI  TOJAEPXKUBAaTh JOCTATOYHO BBICOKHE
YpOBHU aHTHOTeH3WHa I, 3—7, ypaBHOBeNIMBalOIINe
MpoBOCHAINTENbHBIE 3¢ ¢eKTsl  aHrnoreHsuHa-ll.
Takum o0Opasom, mnepemenHass dkcrpeccus ACE 2
B Pa3sHBIX BO3PACTHBIX IPyINax MOXET OObSICHHUTH,
rmouyeMy OOJBIIMHCTBO J€T€H M JIUIl MOJOAOTO BO3-
pacta ocBoOoxmaercs or uHpeknuun SARS-CoV-2
0e3 pa3BUTHA TSAKEIBIX CHUMIITOMOB HWIJIHM OCJIOXKHE-
HUH, a TAaKKe ONPOBEPrHYTH T'MIIOTE3Y, YTO NE€TH HE
SIBIISTIOTCSI UICTOUHUKOM HH(EKINH, MOCKOIBKY Yy HHX
HET TSKEIBIX CHMIITOMOB 3a00JICBaHMS.
CymecTByeT HECKOJIBKO MEXaHHU3MOB HMMYH-
HOM 3alIUTBHI, CIOCOOHBIX SIUMHUHHPOBATH BUPYCHI
13 OpraHu3Ma XO3sMHA. AHTUICHIPE3EHTUPYIOILNE
KIIETKH, TakWe Kak JICHIAPUTHBIC KIETKH W MaKpo-
(aru, (HarouUTUPYIOT AaHTUIEHbI U PACHICILISIOT UX
Ha (parMeHThbl C MOMOIIBIO JTU30COM. DTH (PparMeH-
Thl 3arpy’KaloTCcsl HA OCHOBHBIC MOJICKYJIbl KOMILJIEK-
COB THCTOCOBMeCTHMOCTH Kkinacca I mnm kmacca II
U TPAHCIOPTUPYIOTCS Ha IMOBEPXHOCTh KIETKH IS
npe3eHTanuu aHtureHa. Toll-momoOHBIE peLenTopbl
Ha T-kJeTKkax BMecTe ¢ KOPELEeNTOPaMH CBS3BIBAIOTCS
C MPEICTABICHHBIM aHTUICHOM. T-XeJnepbl CeKpeTu-
PYIOT LIUTOKHHBI, KOTOPbIE aKTUBUPYIOT IIUTOTOKCH-
ueckue T-xnerku (T.) u B-knerku. T, yHUUTOX)AIOT
WHOUIUPOBAHHbIE KJIETKH C IOMOIIBIO KJIETOYHO-
OIIOCPEJOBAHHOIO MMMYHHUTETa, a B-KkieTku, cekpe-
TUPYIOIINE AHTUTENA, OCYILECTBISIIOT T'yMOpPaJbHBIN
nvmmyHauTeT. [lo mamaeiM G. Li u coaBt. [26], BpoX-
JICHHAass MMMYHHasl CUCTeMa 4eJloBeKa OOHapyKHBaeT
BHUPYCHBIE TTATOTCH-ACCOLMHUPOBAHHBIE MOJIEKYIISPHBIE
NaTTepHBl NPH TMOMOIIM 00pa3-paclo3HAOLINX pe-
IenTopoB, npencraBieHHLIX Toll-momoousMu (TLR),
RIG-I-nogo6uemMu (RLR), NOD-nogo6usmMu (NLR),
LHUTOIUIA3MAaTHYECKUMH U JICKTUHOIIOJOOHBIMU PEIeTI-
topamu tuna C (CLmin). [Tpu stom TLR, pacnoznas
S-6enox Bupyca SARS-CoV-2, akTtuBupyer npoayk-
LU0 MHOTIOYUCIIEHHBIX MPOBOCHAJIUTEIbHBIX LIUTO-
KHHOB JIMUTEIUANTBHBIME KJIETKAMH M Makpo(daramu.
BrICBOOOXKIEHME aKTUBHOTO 3PEJIOro HHTEpIeHKIHA 1,
oera (IL-1B) pekpyTtupyer HeWTpoduiabl B TKaHb
JIETKUX M TIOBBIIIACT TEIJIONPOAYKLHUIO, aKTUBHUPYET
npoaykmuio natepdepona | tuma (IFN-I). Dnurenu-
aJbHbIE KJIETKH JbIXaTeNbHBIX IMyTeH CEeKpeTHPYIOT

TaK)keé MHOXXECTBO ILHUTOKWHOB, XEMOKHHOB, aHTH-
MUKPOOHBIX TENTHAOB U APYTrUX (akTOpOB B OTBET
Ha BHpYCHYIO MH(eKkuuio [26, 54].

COVID-19 conpoBoxpaaercst 4pe3BbIYaiiHO BBICO-
KUM YPOBHEM IPOAYKLUUH MPOBOCHAIUTEIBHBIX LHU-
tokuHoB (IFN-o, IFN-y, IL-1f8, IL-6, IL-12, IL-18,
IL-33, TNF-a, GM-CSF u ap.) u XeMOKHHOB, B CBs-
31 C YeM IMTOKMHOBas peakuus, HaOmomaemas
y MHOUUIUPOBAHHBIX OOJBHBIX, IONy4MJIa Ha3BaHUE
«ITUTOKWHOBBIA mTOPM» («cytokinestormsyndromey,
CSS). JlanHble NIMTOKUHBI W XEMOKHHBI DPEKPYTH-
pyoT 3ddexTopHbIE WMMYHOIMTHI, OOYCIOBIUBAs
pa3BUTHE MECTHOIO BocmanutesnbHoro oreera. CSS
JISKUT B OCHOBE PA3BHUTHUSI OCTPOIO PECIUPATOPHOIO
nuctpecc-cuaapoma (OPIC) n monmopranHoi HEO-
CTAaTOYHOCTH, KOTOpBIE B TSDKEJBIX CIydasx IMPHUBO-
JAT K JIeTadbHOMY Hcxony [54]. YcraHoBieHo, 4TO
neranpHOCTh npu COVID-19 accouunpoBana umeH-
HO C BBICOKMM ypoBHeM IL-6 m cHmxkenumem IL-10
B ceiBOpoTKe KpoBH [39]. SARS-CoV-2 BBICOKO UYB-
CTBUTEJNIEH K JIEHCTBUIO UHTEpPEpOHa, OJHAKO KOIH-
pYeT MPOTEUHBI, MPOTUBOAECHCTBYIOIINE BPOXKIEHHON
MMMYHHOH 3allMTe, B TOM YHWCIJIE TOAABISIONINE aK-
THBHOCTH mpoxaykiuu [FN-I (MexaHu3M HMMYHHOTO
ykiaoHenus ). Orcyrcreue IFN-I mpuBoaut k nedexry
BBIPa0OTKH aHTHTEN [46].

Passutne COVID-19 compoBoxknaeTcss upesmep-
HOM aKTHBalUel KJIETOYHOIO HMMYHHTETa, O 4YeM
CBUJIETEJIbCTBYET PE3KOE MOBHIIICHHUE MTPEICTABUTEIb-
HOCTH KJIETOK, 3Kkcnpeccupytouux HLA-DR u CD38,
Ha ()OHE JOCTOBEPHOTO CHWXEHHs momyssiun CD4*-
u NK-xnerok B mepudeprndeckoil kpoBu. LIUTOTOK-
cuueckue CD8'-T-xnerkn npu COVID-19 mpony-
OUPYIOT OONBIIOE KOJWYECTBO TpaH3WMOB A u B
u nepdopuna. Y GONBHBIX HAOIIONAETCSI BEICOKOE CO-
nepkanue nposocnanutelbHbix CCR6'-Th17-kierox.
Cunrarot, yto upe3mepHas aktuBanus Thl7-xmerox
U YPE3BbIYAIIHO BBICOKHI yPOBEHb LIUTOTOKCUYHOCTH
CD8"-T-kIJIeToK JIe)KaT B OCHOBE TSKECTH MMMYHHO-
ro moBpexaeHus yerounoit tkanu. Ilpm COVID-19
Tak)Ke HaOJrogaeTcss MCTOIleHHe myna Treg-KIeTok,
HpEOIpEaeIAIonee HEOrPAaHUYCHHYIO AKTHUBALHIO
MEXaHU3MOB BOCHAJCHMS M OTHAJSIOIIEE MPOLECC
paspenieHnsi BOCHAIINTEIbHOTO mporecca [54]. Ak-
TUBALMS BUpPYyC-CIIEUPUUECKUX B-KIeTok mpUBOIUT
K uX IudpdepeHunanuu B IMIa3MaTuYecKue KIETKH,
KOTOpBIE IHOCIIEN0BATEIbHO NPOLYLUPYIOT crenudu-
geckue aHTuTena kimacca IgM u IgG. ArTHTENONpO-
nynupytomue kietku npu COVID-19 B nmepudepu-
YeCKOM pyclle KpPOBHU TMOSBISIOTCS Ha 7-€ CYTKH.
[locTenenHoe yBeaMuYEHUE KOHLECHTPALMM AHTUTEI
knacca IgM u IgG B chIBOpOTKE KPOBHU HAOIIOMAET-
csa ¢ 7-ro mo 20-i nmens 3aboneBanms. Crenuduye-
ckue IgM ucuesaror B koHIE 12-U HeAeau OT Havaia
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3a0omeBanms, a IgG coxpaHSIOTCS Ha TPOTSHKCHUH
JUTUTENTEHOTO TIepHo/ia BPEMEHH, ONpEesss YPOBeHb
3alUThl OT MOBTOPHOTO MHGUIHMpoBaHus [1, 54].

B panneii ¢aze 3aboneBaHusi, KoTopas, Kak mpa-
BUJIO, IPOTEKAET JIETKO, OCHOBHYIO POJIb UI'PAIOT He-
criennpUIeCKue MEXaHU3MBI 3aIUTHl U Crenudude-
CKMU aJanTHUBHBIA MMMYHHBIM OTBET, MO3BOJISIOLINE
3NMMMHUHUPOBATh KOPOHaBHpPYC M3 opraHuszma [l1].
Onnako npu HEIY(HEKTHUBHOCTH MMMYHHOTO OTBETa
pa3BuBaeTcs Mo3AHss (asa, B OCHOBE KOTOPOM Jie-
KUT cyneppemnkanust Bupyca SARS-CoV-2 u CSS.
MacmtabHast BUpyCHasl PETIMKAIHsI COMPOBOXKIACT-
csi TeHepauuedl OONBLIOrO KOJWYECTBA BHPHOHOB,
YTO NPUBOAUT K MAacCHUPOBAHHOMY IOPaXXCHUIO Tap-
TeTHBIX TKaHEW OpraHu3Ma, B TOM 4YHCIE JIETKHX.
IToBpexnennbie ACE-2-3kcmipeccupyroniue KIETKH
MPOAYLHPYIOT MPOBOCHAIUTENbHBIE ITUTOKHHBI, KO-
TOpBIE PEKPYTHPYIOT 3P PEKTOPHBIE KIETKH (MaKpo-
(harn, HEUTPODWIIBI), BEICBOOOXKIAIOT €Ile OOJIBIIHA
00BEM TTPOBOCIATUTENBHBIX ITUTOKHHOB B (POPMUPY-
10T passutne CSS. Ecnmm mMmyHHas QyHKOus mna-
HUEHTOB B OCTPOil ¢aze 3pPeKTHBHA, OTCYTCTBYIOT
KOMOpOUHBIE 3a00JIeBaHUSI W MPOBOJUTCS OINTHU-
MaJIBHOE JICUEHHE, BUPYC MOXKET ObITh JTMMHHUPOBAH
¢ mepexonoM B (a3y BoccTaHOBICHHS [46].

ITopaxkenue nerkux npu COVID-19 — ocHoBHad
OPUYUHA TSDKEJIOTO TeueHHs 3a00JeBaHMs U JeTallb-
HbIX HcxonoB [54]. Ilocne nmponukHoBeHust SARS-
CoV-2 B opranu3Mm 4esoBeKa MPONUCXOTUT HHTHOUPO-
BaHue nponykiuu nporenHa ACE-2, urto mpuBogut
K CHMIKEHHUIO YPOBHSI €r0 MPeJCTaBUTEIBLHOCTH, 0CO-
OCHHO B TKaHSX JIETKOTO, MOBBIIICHHWIO KOHIEHTpA-
UMW aHTHOTeH3WHa lI, yBenmn4eHWIo NMpOHUIAEMOCTH
KalnJuIIpOB, Pa3BUTHIO OTEKa JIETKWX, AKTUBAINH
amomnTo3a M Pa3BUTHIO BOCIMAJIUTENBHON peakuuu
B TKaHu Jerkoro. CHuxkeHue koHuentrpauuun ACE2
TaK)Ke MPUBOAUT K aKTMBALUU CUTHAJIBHBIX ITyTEH, ac-
COIMUPOBAHHBIX ¢ WHAYIUOEIbHBIM B1-pernentopom
Des-Arg9 OpaaukuHWHA, YTO JIOTIOJHUTENIHBHO YCH-
JMBAET BOCMAJCHHE M CIIOCOOCTBYET MOBPEKICHUIO
TKaHU Jerkux. Ha mepBoM sTame mopaxxeHus Jer-
KHUX aJbBEOJSIpHbIE Makpodard, pacro3HaB BUPYC
SARS-CoV-2, HaYnHAIOT MPOIYIHPOBATh MMPOBOCTIA-
JUTENIbHbIE MHTEPIEUKNHBI 1 XeMOKHHBI, KOTOpPBIE pe-
KpyTupytoT 3 dexkropusie T-mumdonutsl. B no3nnem
NEPUOJIC YPE3BBIYAHO BBICOKUI YPOBEHB MPOAYKLIUU
IL-6, IL-1B, TNF-0 m apyrux IpOBOCHATUTEIHHBIX
UTOKWHOB 00ECIIEUNBACT TPUTOK OOJIBIIOTO KOJTHYe-
CTBa MOHOLIMTOB U HEUTPO(DUIOB, KOTOPHIE YCHIINBA-
IOT SIBJIGHUSI BOCTIAJICHHUSI U CIIOCOOCTBYIOT Pa3BUTHIO
oreka serkux. IL-1f u TNF-a mHAynIMpyoOT akTHB-
HOCTb THAJypOHaH-CHHTa3bl 2 B JHIOTEIHAIbHBIX
KJIETKaX, aJbBEOJSIPHBIX SIUTETHANTBHBIX KJIETKaX
Jerkux M QuOpobiacTax, 4To MPUBOAMT K HM3OBITKY

MPOAYKIIMN THAIYPOHOBOW KHCIOTHI M HAKOTUJIEHHUIO
JKUJIKOCTH B aJbBEOJIIPHOM IpocTpaHcTBe [23, 24].

[Ipu COVID-19 nopaxaroTca Takxke ApyTHe Op-
ranbl U cuctemMbl. Madummposanne Bupycom SARS-
CoV-2, momapmsisi akTuBHOCTH dkcmpeccun ACE?2,
MOXXET MPHUBOJUTH K H30BITOYHOMY HAaKOIUIEHHUIO
anruoTeHsuHa I, 4To BBI3BIBAET pa3BUTHE MOJIHHE-
HocHoro Muokapauta u OPIC. YV 2/3 06oibHBIX,
koTopeie ymepmu or COVID-19, B aHamHe3e oTMe-
Yanuch apTepuajbHas TUIEPTEH3Us, CepAedHO-COCy-
JIMCThIC 3a00JieBaHUs WM caxapHbld auader [1, 20].
[Ipennonarator, uro Teuenue COVID-19 wa done
Cep/IeYHO-COCYANCTRIX 3a00NIeBaHUI Tpeaomnpenee-
HO COCTOSHHEM pPEHHH-aHTHOTEH3WHOBOW CHCTEMEI.
MexaHn3M OCTpOro TOBPEXKIACHUS MHOKapAa, BbI-
3BaHHOTO BHpycoM SARS-CoV-2, Mmoxer ObITh CBS-
3aH C MOBBINIEHHON 3Kkcnpeccuedl nporenHa ACE-2,
CSS u rumokcemuei [55]. Ilpu 3TOM BBIIBUTAIOTCS
JIBe KOHKYPHPYIOIINE TUITOTE3bI: OIHA U3 HUX 3aKIIO-
yaeTcs B TOM, 4TO OJIOKa/la PeHWH-aHTHOTEH3WHOBON
CHUCTEMBbI CHUKAET MPOBOCHAIUTEIbHYIO AKTUBHOCTD
anruoteHsuna II, ymenpmas puck paszsutus OPJC,
MHOKapAnTa WM JIETaIbHOCTH; COTIACHO IPYTOd —
OnoKaza pPEeHUH-aHTHOTEH3WHOBOW CHUCTEMBI YBEJH-
guBaeT skcnpeccuro ACE2, cnocoOCTBys uHTEp-
Hanu3auun Bupyca SARS-CoV-2 B KIeTKHM Jerkux
U cepaua, 4to npuBoguT K pasButuro OPIC, muo-
Kapauty u cmeptu [20].

[Toukn Tak e CTAaHOBATCSA crenupUYECKOW MH-
menpro 11 SARS-CoV-2, tak xak ACE2 akTuBHO
AKCIIPECCUPYETCS B SMUTEITHAIBHBIX KIETKaX MPOKCH-
ManbHBIX KaHaiblleB [52]. Ilpm COVID-19 B TyOy-
JIOMHTEPCTUIINH PEKPYTUPYIOTCS MPOBOCTIATUTEIbHBIE
Makpodart ¥ MPOUCXOAMT BBIPAKEHHOE OTIOKECHUE
komruieMeHTa C5b-9 B kaHanmbIax MOYeK, YTO MOXKET
BBI3BATh Pa3BUTHE OCTPOH MOYEHYHON HEIOCTATOYHO-
ctu. Kpome Ttoro, y 7888 % OOTBHBIX TSHKEIBIMH
¢dopmamu COVID-19 ormedaroTcst Ipu3HAKK MTOpake-
HUSI IEHTPaJIbHONH HEPBHOU CUCTEMBI B BUJIC HapyIIIe-
HUS CO3HAHMS U 1[epeOpOBACKYISIPHBIX PACCTPOICTB,
MTOHIKEHHON BKYCOBOH (THITOT€B3WH) W OOOHATEIb-
HOW wyBcTBUTENbHOCTH (Trumocmuu) [31]. ITlpemmo-
naratoT, 9T0 SARS-CoV-2, xak u Japyrue KOpoHaBH-
PYCBI, IEPBOHAYAIILHO MH(MULIUPYET NepudepruIecKue
HEpBHBIC OKOHYAHUS, A 3aTE€M C ITOMOIIHI0 MEXaHH3Ma
TPAHCCHHANITUYHOTO TepeHOCa TPOHUKAET B TKaHb
LEHTPAJIBHOW HEPBHOM CHUCTEMBI, PEUMYLIECTBEH-
HO Topaxas KJIETKHM TajJlaMyca MU CTBOJIa TOJOBHOTO
mo3sra [27].

B mHacrosmiee BpeMs HM3BECTHO, 4YTO y JeTel
00BIYIHO 3200JI€BaHHUE TPOTEKACT B JICTKOW/CpemHEH
CTENEeHU THKECTH M JIUIIb B PEIKHUX CIydasX UMeeT
Mecto CSS. BrickaszblBalOTCs MPEANON0KEHUSI O CY-
IIECTBOBAaHUU PA3IUYHBIX (DAKTOPOB, 00YCIOBIUBAFO-
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IIUX 3TH OCOOCHHOCTH: JIETH MEHBIIE ITyTelIeCTBY-
10T, YTO CHIIKAeT PUCK OOIIEHHUs, M, BOZMOXKHO, 3TO
CBITPAJIO ONpEJEICHHYI0 POJIb B Hadalle MaHIEMHH;
y B3POCJBIX, OCOOCHHO Y JIML TPYIIbl pucka (To-
JKUJIBIX TIAIUEHTOB), MOXET OBITh CHWXEH KIHPEHC
matoreda [1]; y mereit mumeeT MecTo MEHbIEe Opems
KOMOPOHIHOM marosiornu. HekoTopeie aBTOPHI Takxke
TOBOPAT 00 0COOEHHOCTAX MMMYHHOIO OTBETa y Je-
Tel, MO0 CPaBHEHWIO CO B3POCIBIMH, B TOM YHCIIE
0 HAJIMYUHU CWIBHBIX BPOXKJIEHHBIX U Oolee cialdbIx
aJaNTUBHBIX MMMYHHBIX peakuuid. ITH 0COOEHHOCTH
crocoOCcTBYIOT Oosiee 3(PHEKTUBHOMY CICPKUBAHUIO
BHUpYyCa W/WIM YMEHBIICHHIO BTOPUYHOTO BOCHAae-
HUsA, orocpenoBaHHoro nuMmdormuTamu. OOcyxa-
eTCS TakXKe POJIb MECTHOTO MHKPOOHWOMa, HAJTHIHS
COITyTCTBYIOIINX BUPYCHBIX MHPEKIHUI (B TOM YHCIIE
COBMECTHOM CaHallMu), 4YTO CIOCOOCTBYeT OoJiee jier-
komy TeueHuto COVID-19 y nereit [15, 17].

PaccmarpuBaeTcst TakKe MPOTEKTOPHAS POJIb IIja-
HOBOW BaKIMHAIIWW MPOTHUB OAKTEPHUATBHBIX U BUPYC-
HBIX HMHQEKUUH B (HOPMHUPOBAHMH PE3UCTEHTHOCTH
B otHomeHun SARS-CoV-2. [loka3aHo, 4TO >KHUBBIC
aTTeHYUPOBaHHBIE BaKIWHKI (HAlPUMED, TPOTHUB KOPH
nmu BIDK) oGecrmeunBaroT 3amuTy, BBIXOIANIYIO 3a
paMKH TIPEANONIaraéMoro IejleBOr0 aHTHreHa. DTOT
«TETEPOJIOTUYHBI MMMYHHBI OTBET», BEPOSITHO,
ONOCPENOBAaH U3MEHEHHUSIMHU BPOXKAEHHBIX UMMYHHBIX
MeXaHH3MOB. Tak, IO HEKOTOPHIM JIaHHBIM, Y JIHII, T10-
nyuyuBiux BakuuHy BIK, yBenuunBaercs npoyKius
IL-1B u TNF-a B oTBeT Ha WHBa3uIO S. aureus WIn
Candida spp. Kpome Toro, y nered, BaKIIMHUPOBAH-
Hbix BIK, HaOmromaeTcsi CHU)KEHHE CMEPTHOCTH OT
cernicuca [13]. Takum oOpa3zom, HETABHO TIOTyUEHHBIE
MPUBUBKHU y AeTell MoryT 3amututh oT COVID-19,
a UIMMYHHOE CTapeHHe U CBSI3aHHOE C HUM CHUKECHHE
KJIOHaJIBHOCTH T-KJETOK Yy MOXKUIBIX JIIOAEH mpen-
pacrmonaraeT K TKEIOMY TEUSHHI0 3a00JeBaHUS.
Eme BpIcKa3piBaeTCs MPENIONIOKEHHE, YTO W3-3a
CTPYKTYpPHOTO CXO/CTBa KopoHaBuUpycoB u SARS-
CoV-2 (nmanpumep, oOmmue BUpyCHble Oenku S),
aJlaTUBHBIH IMMYHHBIH OTBET IPOTHB KOPOHABHPYCOB
MOXeT obecreunTh 3amuty 1 ot SARS-CoV-2 [19].
To ecTh BBICOKAsI 4acTOTa PEIUANBOB WHMDEKIIHIA TTHI-
XaTeJIbHbIX MyTEW y JETel B COYETAaHUU C HECIELU-
¢uueckumu 3ddexkramMmn 00s83aTENBHBIX BaKIWHALUH
MOXeET Taxke 3amuTuTh oT SARS-CoV-2.

JpyruMu BO3MOXXHBIMH 3aIIUTHRIMH MEXaHH3Ma-
MU SIBIISIOTCSI Pa3fIYus B MOBPEKICHUU DHIOTEIHS
M3-32 BO3PACTHBIX M3MEHEHUN KOHIIEHTpaluuu Oeska
B CHCTEME CBepThIBaHHA KpoBU. Kpome Toro, ko-
JTUYECTBEHHBIE W, TOYTH HAaBEPHSKA, KadeCTBEHHBIE
pasnuyms BO3HUKAIOT B CHCTEME I'eMOoCTa3a C BO3-
pactom. M HakoHel, AeTH, OCOOCHHO MIAIUIETo
BO3pacTa, UMEIOT «0oliee 3710pOBBIC» JbIXaTelIbHbIC

NyTH, YeM JIFOJHM CTaplIiero BO3pacTa, OHU HE MOJ-
BCPIKCHBI BJIMAHUIO CUT'ap€THOI'O AbIMa W 3arpsa3He-
HUH, YTO MOXET CHHU3UTb PUCK Pa3BUTHA TSDKEIOU
COVID-19. Bompoc, BiusieT 1 Ha YpOBEHH 3a0oJe-
Bae€MOCTHU reorpaduyeckoe pacroioKeHUe PETHOHOB,
ocTaercs JUCTKYTaOeIbHBIM, MOCKOJIBKY CYIIECTBYET
MHOXECTBO APYTUX (DaKTOPOB, BKIIOYAsi MHUIPALUIO,
IUIOTHOCTh HACENICHUS U T. 1.

Ponp nereit B mepemade MHGEKIIMA B JOMAITHHX
YCIOBHUAX U OPTaHM30BaHHBIX KOJIJICKTUBAX B HACTOA-
iee BpeMsi O-MPeXHEMY OCTAaeTCsl B LIGHTPE TUCKYC-
cuil. Bo3aMoxHbIe 00BSCHEHHS] TPOTUBOPEUUBBIX CO-
oOmieHuit 0 3a00J1€Ba€MOCTH U PACTIPOCTPAHEHHOCTH
napeknun SARS-CoV-2 cpenn meTeit U MOAPOCTKOB
00yCJIOBJICHBI HCIOJIB30BAHUEM Pa3IUYHBIX METOJOB
TECTUPOBaHHUsI — IOJMMEpPa3HON IIEMHON peak-
uuu (I1LP), ceponoruu. Ilo mamueiM S. Stringhini
u coaBT. [43], KOHTaKT B JIOMAIIHUX yCIIOBUSAX C WH-
¢unupoBanabiM SARS-CoV-2 manueHToM NpHUBOIUT
K cepokoHBepcun y 17,9 % nereit, yto comocTa-
BHMO CO B3pPOCIBIMH, a 0ojee HU3KHE IO0Ka3aTesn
CEPOIO3UTUBHOCTH OTMEYAIOTCS y ACTeH MIIaJIIero
Bospacta (0,8 %) m moxwuneix mronedt (4,1 %), mpu
CaMBIX BBICOKHX TOKa3aTelsiX CEPOKOHBEPCHH Y ITUI]
cpennero Bospacta (9,9 %).

IIytn nepenaun SARS-CoV-2 B geTckoil momyss-
MW aHAJOTHYHBI B3POCJIOW: BO3IYIIHO-KAEIbHBIH,
BO3/YIITHO-a3PO30JIbHBIN, (eKaTbHO-OpaNIbHBIN, KOH-
TaKTHO-OBITOBOU. BBIsSBICHO, YTO BUPYC CHOCOOCH
COXPaHATBHCS B adpO30JbHON (opMe 10 ABYX Yacos,
a Ha TUTACTHKOBBIX/METAINTUYECKUX TTOBEPXHOCTAX —

JIo 6—8 4, Ha BoJIocax — JI0 TpexX JHEW, B Iome-
OICHHUH, I'I€ HAXOJHJICA IMAaIIUMCHT, — JO HECKOJIbBKHX
cyTok [3].

ITo mannpIM pasHbIX aBTOpOB, OT 7,5 mo0 86,4 %
Jereid ¢ moaTBepkAcHHBIM auarHozom COVID-19
MMEJU TECHBI KOHTaKT ¢ OONBHBIMH BO BHYTpHCE-
MeiHbIX oudarax [16]. HauGonee pacnpocTpaHeHHBIM
HWCTOYHUKOM HH(DUIIUPOBAHUS JIETEH U TMOAPOCTKOB
ObUT OMH W3 poxuTesiell uiau Opar/cecTpa, 3a KOTO-
pBIMH ClleZlyeT KOHTAaKT C YeJIOBEKOM BHE CEMbH HIIN
HEM3BECTHBIM CyObekToM. B mccienoBanum Posfay-
Barbe K.M. u coasr. [34] y 40 nereti ¢ COVID-19
OMKMCAHO HAyajo KIWHUKUA 3a00JIeBaHUS TOCIE WIH
OJTHOBPEMEHHO C 3a00JI€BaHHEM B3POCIBIX YJICHOB Ce-
MBH, aBTOPHI MPEAITOIOKHITH, YTO JETH, BEPOATHO, HE
ObUIM UCTOYHUKOM MH(EKIUH. bonee Toro, B3pocibie
nanueHTsl octatorcs [IIP-nonoxuTeIbHBIMU B TEYE-
Hue Oollee JUIMTENLHOTO BpEeMEHH, deMm jetu [42].
TecHBIli KOHTAKT (HampuMep, COH B OJHOM KOMHAaTe
C TIAITMEHTOM) WJIU JTa)Ke CIIyYalHBINH KOHTAKT (TIpHUeM
MUIA B OJHOW KOMHATE C MAlMEHTOM) YBEJIMYHBA-
0T pUCK mepenadun uHpekuu. BuigeneHue Bupyca
MOXXET TPEIIIeCTBOBATh IOSBICHUIO CUMIITOMOB,
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9TO CIMOCOOCTBYET pPACHPOCTPAHCHUIO WH(QEKITUH.
YuuThiBas, uYTO HE BCE YICHBI CEMbH KaIllIsIH,
BIIOJIHE BO3MOXKHO, 4YTO OOJbIIasl 4YacTh IMEpenavu
Obuta uepe3 ciroHy, Tak kak SARS-CoV-2 obnapy-
’)keH B citoHe [45]. Ha ceromHsimiHuM J1IeHb OMHUCAHbI
HEOJTHOKPATHbIC CJIy4Yau IUArHOCTUKH 3a00JIeBaHUS
y JeTel, MPEIIIeCTBYIOIINE MOSIBICHHIO CHMIITOMOB
y poauteneit Ha 6—8-if neus [7, 57]. OTcroga BO3HU-
KaeT BOIPOC, MHKYOAITMOHHEIN NIepuo y JeTeit Oomee
KOPOTKHH, MO0 CPaBHEHHIO CO B3POCIBIMHU, WU KE
poauTenu WHOUIMPOBAINCH B pPE3yJibTaTe KOHTAKTa
¢ pebenkom? OmyOIMKOBaHHBIC PE3yJIBTAaThl HEMEII-
KOTO HMCCIIEJIOBAHUS CBHUJICTEIHCTBYIOT, YTO BUPYCHAS
Harpy3ka y Jieteil B Bo3pacte 0 6 JIeT CyIIeCTBEHHO
HE OTIMYAETCS OT TaKoBOW y B3pocibix [38]. DTo
03HAYAET, YTO JAXKE €CIU Y IEeTeH pPeske MPOSBIISIIOTCS
CUMIITOMBI, OHU MOTYT TaK € 3apakaTh OKpYyXKaro-
IIMX, KaK U B3POCIbIC.

Y uHOUIUPOBAHHBIX JETEH OOBIYHO TMIPOSBIIS-
IOTCS THUIWYHBIE CHMIITOMBI OCTPBIX PECIHPATOp-
HBIX UHOeKknuit: muxopaaka (95 %), roigoBHas 0oib
(60,3 %), cnaboctsb (57,8 %). Kamiens, TaxumnHos, ru-
MOKCUSI U Auapest mpucyrctBoBanud y 39, 41,7, 34,2
u 34,7 % cOOTBETCTBEHHO, pUHOpes W OOJIb B TOp-
e — y 18,3 % [21]. BeipaxeHHOCTh KIMHUYECKUX
cumntomoB npu COVID-19 y nereit 3aBucena ot
BO3pacTa peOeHKa M HAIWYUs CIeNyNuX (pakTopos
pucKa: HeOIaromnpusiTHOTo MnpeMopouaHoro (HoHa,
KOMOpOUITHON MmaTroyoruu  (3a0oJieBaHUS  JIETKUX
U CEepJEYHO-COCYIUCTON CUCTEMbI, HEUpPOMBIILIEUHAS
MATOJIOTHUs, aHEMUsl, CaxapHblii nuader 1-ro TuMNa);
UMMYHOJIE(DUIIUTHBIX COCTOSHUIN Pa3IUYHOTO TeHE3a;
KOMH(EKIINN PECITUPATOPHO-CUHTUITHAIBHOTO U JPY-
rUX BUPYCOB Ha MOMEHT 3apakeHus WM Ha (oHe
uHpunupoanus SARS-CoV-2 [30].

B CIHA wacrota tspkenoro teuenust COVID-19
y JeTeit Oblila HEBBICOKOW. AHAIN3 MEIUITUHCKON J10-
kyMeHTanuu 177 pereit u mogpocTtkoB ¢ COVID-19,
MPOXOJIMBIINX JICUEHUE B mepuoa ¢ 15 mapra 1o
30 ampens 2020 r. B MEAMIIMHCKOM IIEHTpEe B T. Ba-
NIMHTTOHE, TO0Ka3aj, 4To cpenu 3abomeBmmx 25 %
MAIMEHTOB OBLIN TOCTIMTAIN3UPOBAHBI, B TOM YHUCIIE
20,5 % w3 HUX HYXIATUCh B HEOTIOXHOHN IMTOMOIIH
(89 % mnanuenTaM TpeOOBalaCh peCHUpaToOpHast MOJ-
JIepKKa, y omHOro pebeHka paswics KaBacaku-ro-
noOubIil curapom) [14]. Cpemu pereii, rocrnuTaiu-
3MPOBAHHBIX B ACTCKMH rocmuTans T. Heio-Mopka,
y 80 % marnueHToB ObLIa Iuxopanka, y 64 % — pe-
CIIUPAaTOPHBIE CUMIITOMBI, @ y 6 % IpHUCYTCTBOBAIH
TOJILKO CHUMITOMBI CO CTOPOHBI JKEIYIOYHO-KHUIIIEeU-
HOTO TpakTa. Hambomnee pacrnpocTpaHEHHOW COITyT-
CTByIOIIEH maronmorueid Obuto oxkupenue (22 %).
[Ipu 3TOM aBTOpPBI OTMEYAIOT, YTO OKUPEHHUE acCo-
[UUPOBAJIOCH C HEOOXOJUMOCTBHI) HUCKYCCTBEHHOM

Bentusinuu jerkux (MBJI) y nmereit crapme 2 mer.
VY nauMeHToB € TSOKENBIM TEUEHUEM 3a00JieBaHUs
OTMEUaJHCh 3HAYUTEIbHO OoJice BBICOKHE YPOBHH
C-peakTuBHOTO Oe€lika, TPOKaJbIIMTOHWHA, a TaKXKe
IL-6, ¢eppurtnna u D-gumepa. JIumdonennus oObId-
HO HaOmofanack MpH TOCTYIJICHHH, HO TOKa3are-
JY HE 3aBUCENIM OT TSHKECTH TEUEHHUs! 3a00JIeBaHMUS.
JnuTenbHbll nonoxutenbHblid pesynsrar [IIIP-Tecta
(makcumym 27 nHeil) HaOmromancs y 8 % marueH-
TOB [55].

B Erunte cpenu rocmutanu3upoBaHHBIX 398 ne-
teir ¢ COVID-19 y 25,9 % manueHToB 3a00jeBaHUE
npotekasno Tspkeno. Ilpu atom 41,7 % Tsxenoboib-
HBIX AeTelt Hyxmanmuch B UBJI, u3 aux 20,4 % cmyda-
€B 3aKOHYMIHCE JieTanbHo. Y 3,5 % nerei Habmona-
JUCHh aTHIHWYHbIC MPOSBICHHS, B TOM YHCJIE OCTPBIH
MaHKpeaTUT M TPoMOO3 IITyOOKHUX BEH, MYJIBTUCH-
CTEMHBIH BOCHAJIHTENbHBIN cuHApoM (Multisystem
Inflammatory Syndromein Children, MIS-C) [40].
ABTOpBI KOHCTaTHPOBAJIM, YTO TSKECTh TEUECHMS
COVID-19 06bu1a 3HAYUTENHHO BBIINIE Y MAIUCHTOB
C BBICOKHM ypoBHeM D-ammepa, THIOKCHEH, IIOKOM
n WUBJIL.

[Ipumepro ¢ 7-ro mo 14-i1 neHp 3apakeHUs
COVID-19 wnaumHaer mopaxkaTh JIE€TKHE, CEpAIe,
KEITYIOYHO-KUIIIEYHBIA TPAKT C XapaKTePHBIMU KIIHU-
HUYECKHMMH CHUMITOMAaMHU W TOBBIIMICHHEM YPOBHEH
MEINaTOPOB BOCTAICHUS M MIUTOKUHOB [26]. Ha aToif
cTaauu 3a00JIeBaHMs PA3BHBAIOTCS TI'eMaTOJIOTHYe-
CKHE W3MEHEHMsI, B YaCTHOCTH 3HaYUTeNbHas auMdo-
MeHus. DTO MOXXHO OOBSCHUTh HECKOJIHKHMHU MeXa-
HHU3MaMH: a) BO3JCHCTBUEM HWH(EKIIMOHHOTO areHTa
SARS-CoV-2, BBI3BIBAIOMINM JIM3UC JTHUM(DOIIUTOB,
MOCKONBKY JInMpounuThl umMeroT peuentopsl ACE2 Ha
CBOCH TTOBEPXHOCTH; 0) allONTO30M JIMM(OIUTOB, BbI-
3BaHHBIM CHCTEMHBIM BOCHAIHTEIHHBIM IPOIECCOM
C TIOCIIENYIOMEeH MPOMYKITUEH ITMTOKWHOB, B) aTpo-
¢dueit TMMQPOUTHBIX OPraHoOB, TAaKUX KaK Cele3eHKa,
yXyamaromeid o6opot aumdouutos [35].

Y 28,9% neguaTpuuyecKuxX MALMEHTOB IpU
COVID-19 npoucxonuiii reMarojordi4ecKkue H3Me-
HEeHUsA B Buie Jeiikonenuu/nmumponennn [16, 22],
noBbllieHns: ypoBHS C-peaktuBHOTO Oenka [40],
CKOpPOCTH OCE€IaHMs IPUTPOLUTOB U D-numepa y Ti-
XKenmo0oIpHBIX netedt [35, 44]. Ilpu stom ormeue-
HO, YTO YPOBEHb CKOPOCTH OCEHAHHS SPHUTPOIUTOB
n D-mumepa HampaAMyio KOPpeTupoOBall C TIKECTHIO
coCTOsIHUS TanuenTa [35].

Wzmenenust Ha xomnbiorepHoir Tomorpaduu (KT)
rpynHoit kietku y aereil ¢ COVID-19 peructpu-
pYIOTCS C pa3IM4HOM 4YacTOTOM B 3aBUCUMOCTH OT
TSOKECTH TOpakeHust. TsoKenoO0oIbHbIE JEeTH C Topa-
KEHHEM Jerkux umenn u3Mmenenus: Ha KT B Bune
«MaTOBOTO cTeKJIa» B 68 % 1 «OyIBIKHOH MOCTOBOI
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(coyeTaHMsT MaTOBOTO CTEKJIA C YTONIIEHHBIMH MEX-
JOJBKOBBIMH TIEPETOPOJIKAMH, aHII. — Crazy paving
patterns) — B 16,5 % [40]. [Ipu GeccumnToMHOM Te-
yeHuu COVID-19 n3menenust nHa KT orcyTcTBOBanM
Oonee uem y 1/3 pmereit, y 50 % nereit co cpenne-
TSDKENBIM Wiu TsokensiM TedeaneM COVID-19 otme-
YaJICh JIBYyCTOPOHHUE MHOTOJ0JBUaThie AU dy3HBIC
MOMYTHEHHUSI B BHJIE «MAaTOBOTO CTEKJa» M «OyIbIK-
HOUM MOCTOBOI», YIUNTOTHEHHS JIETOYHOW TKaHM («KOH-
CONMUIAIMS», CUMITOM «opeona»). Koncommmanms
JIETKUX SABIISAETCS PE3yabTaTOM COUYETaHUs OOIBIIOTO
KOJIMYECTBa JI€CKBAaMaTHPOBAaHHBIX U 3KCCYIATHBIX
KJIETOK U OEJKOB, KOTOPBIC 3alOJHAIOT TKaHH JIeT-
KHX ¢ 00pa3oBaHUEM THAIMHOBBIX MEMOpaH B ajlb-
Beomax. B cucremarndeckoM 0030pHOM HCCIIEOBa-
Hun 674 nereir ¢ COVID-19 mpogeMoHCTpUpOBaHO
HaJgu4Me OTKJIOHEeHHH orT HopMmbl y 50 % mnanuen-
ToB. Cpenu 605 nereil, KOTOpbIM ObLIa MPOBEJEHA
KT rpynnoit knetku, y 29 % nMen MECTO CHMIITOM
«MaroBoro crekna», y 27 % — Hecnenupuyeckue
OJTHOCTOPOHHME TopaxeHuss U y 23 % — nBycro-
ponuue [59].

B ommume ot B3pocnbiX, y jaerel yarie HaOro-
JAIOTCS AKCTpapecnupaTopHble cUMITOMBI. Hambo-
Jiee 9acTo peructpupyiores nuapes (9,4 %) u pBota
(7,3 %), OOBIYHO TPEIIECTBOBABIINE MOSBICHUIO TH-
NUYHON nbIxarenbHOU cumnromatuku [59]. Ilpensi-
IyIIUe UCCIIe0BaHUS MTPOAEMOHCTPUPOBAIH HATNYHE
BHpyca B OMONTAaTax KWIIEYHWKAa W Kaje BBI3IOPO-
BEBIIMX MAIMEHTOB, YTO YKa3bIBaeT Ha BO3MOKHBIH
Tponu3M SARS-CoV k pernientopam KJIeTOK KeTy10u-
HO-KUIIEYHOTO TpakTa [25]. DTUM 4acTUYHO OOBsC-
HSIOTCS DKCTPapeCpPaTOPHBIE CUMITOMBI U CTOHKOE
BHUpycoBbIAeneHne ¢ Gpexanusmu [54]. Cerogns moss-
nsieTcs Bce OoJIbllle CBUAETEIBCTB TOTO, YTO 3TOT Me-
XaHMU3M BBIBEICHUSI MOXKET OBITh XapaKTEepPeH TaKkKe
n g SARS-CoV-2. V 10 uHPUIIMPOBaHHBIX AeTel
SARS-CoV-2 BEISBIAIN B Ma3Kax U3 MPSIMOU KHUIITKA
1ocJjie Toro, Kak pe3yaprarsl uccienoanus [P u3
HOCOIJIOTKU CTajid oTpunarenbusiMu [32, 53].

Hexotopsle wuccienoBareny OTMEHalOT y JAeTei
a0IOMUHANIBHBIA OOJICBOM CHUMIPOM W CHIDKCHHE
ammetuta npu COVID-19. Onucansl ciaydanm He-
KPOTH3UPYIOILEro MaHKpeaTuTa, B TOM YHUCIE y ce-
MUJIETHEH JE€BOYKH, KOTJa MOMHMMO PECHHPATOPHOU
CUMIITOMaTHKN y peOCHKa MMEIH MECTO aHOPEKCHs,
00Jb B JKMBOTE, JTUXOpPAJKa W BBICOKHIA YPOBEHH JIH-
nasbl B ChIBOpoTKe KpoBH (1672 En/m) [4]. Beposr-
HO, 9TO 00YCJIOBJICHO MATO(U3UOJIOTHEH MOPAKCHHUS
nojkesygouHoi xene3sl SARS-CoV-2 B pesynbrare
skcnpeccun ACE 2 kak B OCTPOBKOBBIX, TaK M B 3K-
30KpUHHBIX KileTKax. [loBpexJieHue moKeny104Hoi
xeinessl mpu COVID-19 gBnsercst BTOpUYHBIM 10 OT-
HOIIIEHHI0O K MMMYHHO-OIIOCPEI0BAHHOMY IIPOILECCY.

Xots y OONBIIMHCTBA JETEH W JHUIl MOJIOAOTO
BO3pacTa HaOIIONAIOTCS JIETKOe MM OECCUMIITOMHOE
teueane COVID-19, B mocieqHee Bpemsi cooOmia-
eTCsd W O TSKENbIX cilydasx. B mureparype «mert-
CKMI BOCHAJIUTEIbHBII MYJIBTHUCHUCTEMHBINA CHHIIPOM,
BpeMeHHO cBs3aHHbIl ¢ SARS-CoV-2» (Paediatric
Inflammatory Multisystem Syndrome Temporally
Associated with SARS-CoV-2, PIMS-TS) u «myinb-
TUCUCTEMHBIH BOCHAJIMUTEIbHBIA CUHIPOM Yy JIETEH»
(Multisystem Inflammatory Syndrome in Children,
MIS-C) ucnonb3yror sl onucaHusi (EHOTUIIOB T'H-
MePBOCHAIMNTENLHBIX 3a00JCBaHUN, ACCOIMHPOBAH-
vbIX c¢ wuHpexkmusimMu SARS-CoV-2 y nmereit [12].
IIposBnenus PIMS-TS/MIS-C 3HauuTe nHO pa3iu-
YalOTCsA M BKIIOYAIOT KJIMHUYECKHE M JabopaTopHbIe
MPU3HAKU CUCTEMHOr0 Bocnanenus. [lupokuii ciexTp
CUMIITOMOB BapbHPYyeT OT JIMXOPAIAKU M CHUCTEMHOTO
BOCITAJIEHUS 0 TMOPaXKEHHSI MHOKapAa, MPUBOISAIIETO
K TIOBPEXKJICHUIO TKaHEH U IIOKY, a Y HEKOTOPHIX Ta-
[UEHTOB — K Pa3BUTHIO JIMJIATAI[MH/aHEBPU3MBI KO-
ponapnoii aprepuu [32]. OgHako Moka eiie 0CTaeTcs
HESICHBIM, CBSI3aHBI JIN N30BITOYHBIE BOCHIAIUTEIbHEIE
MPOSIBJICHUS Y JI€Te HEMOCPEJCTBEHHO C aKTUBHOU
uHpekreit SARS-CoV-2 uiam oHM CcTaHOBATCS pe-
3yJlbTaTOM aKTUBAIlMM MMMYHHUTETa Ha MPUCYTCTBUE
BUpyca. HekoTopble aBTOpbI MOAACPKUBAIOT THUIIO-
te3y, uto PIMS-TS/MIS-C BrI3BIBacTCS HE CaMHUM
IMaTOTCHOM, a WMMYHHBIMH MEXaHW3MaMH XO3SHHA
B KOHTeKcTe OOpbObl ¢ mH(pekiuei [38]. Aprymen-
Thl B TOJIb3y ATOW THUIOTE3bl BKJIHOYAIOT HAONIOJIE-
nue, 4yto PIMS-TS/MIS-C BhnepBble MNOSBISIOTCS
Yepe3 HECKOJIBKO HeNedh II0CIe «IIePBOTO ITHKa»
COVID-19 y B3poCHBIX,  9TO OOJBIIMHCTBO JTIONCH
¢ PIMS-TS/MIS-C umeror oTpunaTeibHble Pe3yiib-
tarel I[P npu uccinenoBanum marepuaia U3 HOCO-
[JOTKW W/WIK Kaya. Y 3HAaYMTENbHON dYacTh JeTeit
u nun Mojionoro Bo3pacta ¢ PIMS-TS/MIS-C ume-
IOT MECTO JKEIYTOYHO-KUIIICUHBIC CUMIITOMBI. AHTH-
tena IgG mpotuB SARS-CoV-2 umeeT 3HaYUTEIbHAS
yacte nanueHtoB ¢ PIMS-TS/MIS-C Ha moMeHT
MMOCTAHOBKHM AuarHo3a. [loCKOmbKy CcepoKOHBEpCHs
OOBIYHO TIPOMCXOANT MPUMEpHO uepe3 14 nHel mo-
clie 3apa)KeHHUs, ITO CBUJCTEILCTBYET O Mapa/mo-
CTUH(EKIIMOHHON WUMMYHHOW aKTHBAIlWH, JIekKaIleH
B ocHoBe PIMS-TS/MIS-C [18]. JIpyroe Bo3MoXxHOE
oowpsacaenne paszputus PIMS-TS/MIS-C Ttecno cBs-
3aHO ¢ HajmuyueM JabopaTopHbIX mpuzHakoB CSS.
becnpensrcTBeHHas pemaukanus BUPyca Ha PaHHUX
CTaausaX 3a00JeBaHUs, HAIPUMEDP B PECHHPATOPHOM
SMUTENHH, PUBOJIUAT K THOEIH KJIETOK W BBICBOOOXK-
JEHUIO BUPYCa M BHYTPHUKJIETOYHBIX KOMIIOHEHTOB BO
BHEKJICTOYHOE MPOCTPAHCTBO. DTO AKTUBUPYET CH-
CTEMYy KOMIUIEMEHTA, IPUBOAUT K MOOMIU3AINN UM-
MYHHBIX KJIETOK B oyar MH(EKIUH, WX aKTUBAIUH,
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MECTHOMY BOCIAJICHUIO ¥ TOBPEXKICHUIO TKaHEH
Y, HAKOHEIl, CHCTEMHBIM BOCTIAINTEILHBIM PEAKIIHIM.
Ilepemennas aktuBauus T-KI€TOK U UX peakUus CIIO-
COOCTBYIOT pasznu4HbIM Hcxonam 3abosieBanus [38].
BpeMeHHO-TIpOCTpaHCTBEHHBI ~ COCTaB  HWMMYH-
HBIX pEaKIHi, BEpPOSITHO, WUTPAeT KIIOYEBYIO POJIb
B ONpECICHUH TNPOTPECCHpPOBaHUs 3a00JIeBaHUS
u ucxonoB [31]. Bo3MoxHO, rUMepBOCIAIUTENbHBIN
CUHJpOM, HaOJIOMaeMbIil y neTeil, oOycioBlieH He-
KOHTPOJUPYEMOH periuKalueil BUpyca B KOHTEKCTE
HapylieHus: npoTuBoBupycHoro otBeta (PIMS-TS/
MIS-C), nanpumep, B pe3ynbTaTe CHHUKEHHUS BBIpa-
oorku INF-I, 4To MOXeT crocoOCTBOBaTh Pa3BHTHIO
CSS. Ckopee Bcero, B Hacrosimiee BpeMs IMOKa CIle
HE pACIO3HAHBI MEXaHW3MBI, HUTPAIOIIHE BEAYUIYIO
poJIb B OIpeieNeHuH BOCIPUUMYHMBOCTH U TKECTH
3a00ieBaHus, BKIIFOUAs TIOBBINICHHBIA PUCK HeOJaro-
MPUATHBIX HCXOOB.

Omnwmcan OOMIMPHBIM BEHO3HBIH TPOMOO3 W TH-
JKenmast 0OCTPYKITMs BEHO3HOTO OTTOKAa C TaHTPEHOM
KOHEUYHOCTH, cBsa3aHHbIMU ¢ COVID-19 y 12-netHei
neBouku [47]. XOoTs paHee CUUTANOCh, YTO BEHO3HAs
TpoMO03IMOomst Betpedaercs npu COVID-19 tonbko
y B3pOCHbIX [48].

B bepramo, nanOonee mocTpagaBiIeil OT 3muje-
MuU npoBuHIMK Mrtanuu, 3a nepuon ¢ 18 derpais
no 20 ampens 2020 r. B OTAeNeHHE HHTEHCUBHOU
Tepamnuy TOpPOJCKOro TrocmuTtais moctymwin 10 me-
teir ¢ Kamacaku-momoOHBIM cuHApOMOM. [Ipm 3TOM
y 5 nereit Obuta kitaccuyeckas gopma Oosiesnu Ka-
Bacaku, a y 5 nmanuentoB — MIS-C ¢ HeakccynaTus-
HBIM Oy/IbOapHBIM KOHBIOHKTHBHUTOM, W3MEHEHUSIMH
ry0 W/WIIH TTOJIOCTH pTa U MOJIUMOP(HON CHITBIO, M3-
MEHECHHUSIMH Ha JJIeKTpokapauorpamme [47]. B Be-
nukoOpuTaHuu 3a mnepuon Bembimkn COVID-19
TONbKO B TeueHue 10 nHel B KIMHUKY MOCTYIHIN
8 JeTel ¢ «TUMEpPBOCHANHUTENHHBIM IIOKOMY, XOTH
OOBIYHO YaCTOTa TOCTIHTAIN3AINHN TaKUX MAIlMEHTOB
coctanisieT 1-2 denoseka B Henenro. Cpean O0JIbHBIX
npeoOiagan Manpuuku (5 u3 8), n30bITOUHAST Macca
Tena UMeNna MeCTo y 7 u3 8 jAeTei, HO mopakeHui
JeTKuX He Obuto HHM y ofHoro pebenka. Ilpm sTom
y Bcex OompHBIX mepBudHBIA [IIIP-Tect ma SARS-
CoV-2 0Obl1 OTpULIATEIBHBIM, MOBTOPHBIA TECT OBLI
MOJIOKUTEIBHBIM Y 2 M3 8, OJHAKO CIYCTS HEIEJI0
anTurena Kk SARS-CoV-2 Obutn oOHapysKeHBl y BCEX
nmanueHToB. OOWH TaInueHT adpo-KapuOCKOTO Ipo-
UCXOKACHUS, 15 JeT, ¢ OKUpPEHUEM yMep OT OCTPOM
Cep/IeYHONH HEeA0CTaTOYHOCTH, HECMOTps Ha IPOBO-
quMmyro tepanuto [47].

B Wuanm cpeny TOCHUTAIH3WPOBAHHBIX B OTJE-
JICHWE WHTEHCUBHOW Tepanmuu JaeTed 7 MalueHTOB
(36,8 %) HaxogWINCh B KPUTHYECKOM COCTOSHHH,
yetbipeM u3 HEUX (21 %) morpeboBamace MBJI co

cpemHel MPOMOJDKUTENbHOCTRIO 14,1 mHS, a onuH
CIydail 3aKOHYMUJICS JIeTalbHO [5]. ABTOpBHI OTMEYa-
0T, UTO JETH CTapIIero Bo3pacTa, appoaMepUKaHIIbI
WM JTaTUHOAMEPUKAHLIBI, @ TAKKe MaJbBYMKH COCTaB-
JSAIOT TPyHIy pucka Tspkermoro tedenus COVID-19,
a Takue MPU3HAKH, KaK TUIIOKCHS, TPOMOOIIUTOIICHUS
W TIOBBIIICHHBIH ypoBeHb C-peakTUBHOTO Oenka, MO-
I'yT OBITh MOJIE3HBIMH MapKepaMy MPOTrHO3a TSDKEJO-
ro Te4eHus 3aboyieBaHUsI.

Ha ceromgasmHauii neHb TO-TIPEeKHEMY OO0CYyXKIa-
€TCsl pOJib BHYTPHYTPOOHOTO MH(DULIMPOBAHUS TLIOAA
npu Hannauu COVID-19 y 6epemennoii. OGcnenosa-
HUE JEBSITH ACTEH, POAMBILUXCS Y KCHIIUH C J1abo-
patopHo moareepxkaeHasiM COVID-19 myTtem keca-
peBa ceveHus, MoKas3ayio, 4T0 y BCEX HOBOPOKIECHHBIX
no3ke ObUTM MONyYeHbl OTPHUIATEIbHBIE PE3yTbTAThI
[IIP-tectoB Ha COVID-19 [41]. OnHako aBTOpBI
IPEIIoNaranT, 4YTO HOBOPOXKIEHHBIE, POXKICHHBIC
OT WH(UIUPOBAHHBIX MaTepeil eCTeCTBEeHHBIM ITy-
TEM, BCE eIl MOTYT IOJ[BEpPraThCsl PUCKY 3apaKeHUs
M3-3a TECHOI'O KOHTaKTa BO BpeMs pojoB. Pe3ynbra-
Tl ucciaeqoBanuss Ha SARS-CoV-2 aMHHUOTHYECKOU
KHJIKOCTHU, IIyIIOBUHHOI KPOBHU, Ma3Ka U3 HOCOITIOTKH
HOBOPOKJCHHBIX U 00pa3IlOB MOJIO3MBA, B3SATHIX Y WH-
(GUIMpPOBaHHBIX MaTepeld, ObUTM OTpULATEIBHBIMHU.
Ilo mHeHuro HekoTOpwIX wuccnenosarenei, SARS-
CoV-2 MoxeT mepenaBaThCsi BEPTUKAIBHO OT WHOU-
IMPOBAaHHOW Marepu K ee MIIaJIEHIly, XOTS U KpaiHe
penko. OgHAKO TOT BOMPOC OCTAaeTCA AUCKYTaOeb-
HBIM, IOCKOJNbKY aHTHTena I[gM oOHapykuBaroTcs
y HOBOpoXkAeHHBbIX OT Marepeir ¢ COVID-19 [9].
VY 1tpex u3 91 HOBOPOXKIEHHOTO, POAUBILINXCS OT MaTe-
peit, unpunupoBanabix SARS-CoV-2, npu poxaeHuu
OBbUT BBISIBIICH TOBBILICHHBIH ypoBeHb [gM B chIBOpOT-
Ke KpoBH. B cuctemarnueckoM o63ope 65 myOnukanni
MPOCIICKUBACTCSI MHEHHE, YTO Y HOBOPOXKACHHBIX KJIU-
HUYECKasl KapTHHA MOXKET HECKOJIbKO OTIMYAThCs OT
TaKoBOM y nieTeit crapiiero Bo3pacrta, npuiem y 12 %
Habmomaercst Tsokenoe Teuenne COVID-19 [28].
C uenbplo MUHUMM3aLMA MHOUIUPOBAHHUS B HEPUOL
HOBOpOXXIeHHOCTH B Kurae Bce netu pasiydaror-
¢ ¢ WHOUIMPOBAHHBIMH MaTepsSMHU HE MEHee YeM
Ha 14 gueit [37, 49]. Ognako LleHTp MO KOHTPOIIO
n npo¢unakruke 3aboneBanuii B CILIA (Center for
Disease Control, CDC) pekoMeHyeT pemarh BOIpoc
BPEMEHHOTO pa3lesieHuss MHQUUIUPOBAHHONH MaTepu
Cc ec peOCHKOM B KaXKJIOM KOHKpPETHOM ciydae [8].

Takum 00pa3oMm, Ha CETONHSIIHUN JIeHb W3BECT-
HO, YTO Y AETeH peke pa3BUBACTCA TSKEI0E TEUCHHE
COVID-19, wem y B3pocnbix, a 95 % Bcex ciyua-
€B BAPBUPYIOT OT OECCUMITOMHBIX 10 KIMHUYECKHX
MPOSIBJIEHUI JIETKOM M CPEJHEH CTENEHU TSKECTH,
0K0JO0 2 % TMalMeHTOB JETCKOro BO3pacTa HYXJa-
IOTCSl B TOCIHMTAIU3ALUN B OTICJICHUE peaHHMMalluu
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U UHTEHCUBHOW Tepanuu uiud B npoBedeHun HMBJIL
ITonuManue ponau AETCKOW MOMYJSIIUM B JUHAMHUKE
nepenayr MHQEKIUH SBJISCTCS BAXKHBIM, MOCKOJIBKY
JIETH 3HAYMMO BJIMSIFOT Ha pacnpocTpaHeHUe MH(DEeK-
uuu. OcTtaeTcs Majo H3YYEHHBIM BOIPOCOM pEak-
IHsT BPOXKICHHONH WMMYHHOU CHCTEMBI Y OOJBHBIX.
[TosTOoMy HeoOXoauMBbI 00JIee OOIIMPHBIC AMHIECMHUO-
JIOTUYECKUE U KIUHUYCCKUE KOTOPTHBIE HCCIEq0Ba-
HUS IS TIIyOOKOTO TOHMMAaHHS OCOOEHHOCTEH Te-
yeHuss U BO3MOXKHBIX mocaenctsuii COVID-19 musg
JICTCH.

OONOJIHUTENIbHAA UHOOPMALLUA

Bkanaa aBropos. Bece aBTOpBI MOATBEPKIAIOT CO-
OTBETCTBUE CBOET0 aBTOPCTBA MEXIYHApPOAHBIM KpH-
tepusim ICMJE (Bce aBTOpBI BHECIH CYIIECTBEHHBIN
BKJIaJ] B pa3pabOTKy KOHIENIINHU, POBEICHHE UCCIIe-
JIOBaHUSI U TOATOTOBKY CTaTbM, MPOWIM U OXOOPHIN
(MHATBHYIO BEpCHIO TIepea MmyOnmmKarueii).

Konpuaukr uHTepecoB. ABTOPHI JIEKIapUPYIOT
OTCYTCTBHE SIBHBIX M TOTCHIMAJIBHBIX KOHQIUKTOB
HWHTEPECOB, CBI3aHHBIX C MyONIMKauued HacTosIeH
CTaTbU.

HNcrounuk puHaHCHMPOBAHUA. ABTOPHI 3asBIISIIOT
00 OTCYTCTBHMH BHEIIHETO (pMHAHCHPOBAHUS TIPH TIPO-
BEJICHUU MCCIIEOBAHMUS.
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TEPAMWUA NCOPUA3A — UCKYCCTBO, OCHOBAHHOE HA OMDbITE?

© [.B. 3acnasckuiil, U.H. Yynpos?2, P.A. Hacblpos?, O.J1. KpacHoropckas !, E.C. bonblakoBa?,
E.C. MaHbinoBa?, O.K. MuneeBal, J1.H. lpo3nosa?, K.B. WUtepHnuxt?, A.A. CbiamkoB?>,
K.A. KoBaneHnko?!, A.l. bpaxHukosa?, [1.B. Koznosa'

! CaHkT-MeTepbyprckuit rocyaapCTBEHHbIM NeauaTpuyeckuii MeauUMHCKUIA yHuBepcuTet, CaHkT-lMeTepbypr, Poccus;
2 CeBepo-3anafiHblilt roCyAAPCTBEHHbIA MEAULMHCKMIA yHUBEpCUTET UM. MU, MeunukoBa, CaHkT-TeTepbypr, Poccus;
5 DepraHCKMit MEAULMHCKUIA MHCTUTYT 06LecTBeHHOTO 310poBbs, DepraHa, Pecnybnuka Y3bekucraH

Lna yumuposaHus: 3acnasckuin [.B., Yynpos W.H., Hacbipos P.A., KpacHoropckas O./1., bonbluakosa E.C., MaHbinosa E.C., Muneesa O.K,,
[Opo3posa J1.H., WrepHamxt K.B., Cbignkos A.A., KoBaneHko K.A., BpaxkHukosa A.M., Kosnosa [.B. Tepanua ncopuasa — WCKYCCTBO,
OCHOBaHHOe Ha onbite? // Meauatp. — 2021. — T. 12. — Ne 6. — C. 77-88. https://doi.org/10.17816/PED12677-88

Mocrynuna: 20.10.2021 Opobpena: 11.11.2021 Mpuusta K nevatu: 29.12.2021

Mcopuas — XpOHMYECKOE MMMYHO-aCCOLMMPOBAHHOE BOCManuTeNbHOe 3abofieBaHMe KOXM C MOPaXKeHWEM OMOpPHO-ABMra-
TENbHOro annapaTta MynbTUPaKTOPUANbHOM MPUPOAbI C HanuuMeM (GEeHOTUNUYECKOro pa3Hoobpasus B obLliei nonynaumu,
a Takxe 60NbWOro yucna KoMopbuaHbIX 3aboneBaHuii y nauueHToB. [eHepanu3oBaHHas ¢opMa MyCcTyne3Horo ncopuasa,
UCTOPUYECKM CYMTABLUAACS OLHMM M3 BapWMAHTOB TEYEHMs NMCOpMasa, CEerofHa 4YacTbio aBTOPOB KnaccuduumMpyeTcs Kak co-
yeTawlLeecs C BylbrapHon GopMor OTAeNbHOE COCTOSIHME, FreHETUYECKM OTIMYHOE. TPUITEPOM K NPOSBAEHUIO NYCTYNEe3HOM
$hOopMbl MOXKET NOCNYXWUTb BbIBpaHHas TaKTUKa Tepanuu ByJbrapHOro ncopuasa. HecMoTps Ha Hanmnyme COBPEMEHHbIX AaHHbIX
06 MMMyHonaToreHese 3aboneBaHUs, HET CTaHAAPTU3MPOBAHHbIX METOA0B IeYEHMS, CNOCOOHBIX YUMTbIBAaTb UHAMBUAYATbHbIE
0C0H6eHHOCTU BOJbHBIX, YTO BABOMHE aKTyaNbHO B AETCKOW NPaKTUKe, TaK KaK apCceHan cpeacTB, 0f06peHHbIX A8 npuMeHe-
HWS, orpaHuyeH. [NpencTaBfeHO ONMCAaHWE KIMHWMYECKOro C/lydyas nauMeHTa C NporpeccupyowmnM 6asweyHbiM NCopuasoMm,
paHee ANUTENbHO NOMYYaBLUEro CUCTEMHYIO U HAPYXXHYIO TEpanuio rMoKOKOPTUKOCTEPOMAAMM, KOTOPAs He MO3BOMAA B3STb
TeyeHue 3a60neBaHUa NOA KOHTPO/b, @ HA0BOPOT CTana NPUYMHON BO3HUKHOBEHUS OCNOXHEHWIA. [IpUBeaeHHbIM HaMK Npu-
Mep U3 KNMHUYECKOW NPAKTUKM MO3BONSET 320CTPUTb BHUMAHUE Ha NpobieMe OC/IOKHEHWIA K1IacCUMYECKOi Tepanuu ncopuasa
M TOHKOCTSAX Ha3Ha4YeHMs KaK TOMUYECKMX, TaK U CUCTEMHbIX npenapatoB. CMCTeMHas Tepanus HyxAaaeTcs B pa3paboTke
ANIrOPUTMOB, OCHOBAHHbIX Ha 0OBEKTUBHbIX KPUTEPUAX AMATHOCTMKM U pe3ynbraTax uccnenoBaHuin 3GPekTMBHOCTU U 6e3-
OMaCHOCTM COBPEMEHHbIX JIEKApPCTBEHHbIX CPEACTB B LETCKOM MpakTuKe.

KntoueBble cnoBa: ncopuas; neauatpus; yCTeKMHyMab; reHHO-MHXeHepHas buonoruyeckas Tepanus; MeToTpekcar.
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Psoriasis is a chronic immune-associated skin disease of a multifactorial nature with phenotypic diversity in the
general population, as well as a large number of comorbid diseases in patients. The generalized pustular psoriasis,
historically was considered one of the variants of the course of psoriasis. Today some authors classify it as a geneti-
cally different condition combined with a plaque psoriasis. The selected tactics of psoriasis therapy can become a
trigger for the manifestation of a pustular form. Despite the availability of modern data on the immunopathogenesis
of the disease, there are no standardized methods of treatment that can take into account the individual charac-
teristics of patients, which is doubly important in pediatric practice, since the arsenal of drugs approved for use is
limited. We demonstrate the clinical case of a patient with progressive plaque psoriasis, earlier getting systemic
and topical corticosteroids for a long time. This therapy did not allowed to take the course of the disease under
control, even more it caused appearance of complications. Our clinical example from practice allows us to focus on
the problem of complications of classical therapy for psoriasis and the intricacies of prescribing both topical and
systemic drugs. Systemic therapy requires the development of algorithms based on objective diagnostic criteria and
the results of studies on the effectiveness and safety of modern drugs in pediatric practice.

Keywords: psoriasis; pediatrics; ustekinumab; biologic therapy; methotrexate.
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BBEOEHUE

IIcopmaz — 3T0 XpOHHUUECKOE Ay TOUMMYHHOE MYJTh-
TUCUCTEMHOE 3a00JIcBaHKE, KOTOPHIM Ha CETOAHSIIITHUIMA
JIeHb cTpagaetr okono 1 % nerelr B momymsuuu [12].
PacmipoctpaneHHOCTh TicOpuasa CpeAd JeTei B BO3-
pacte 0—14 met B 2020 1. coctaBmia 68,1 ma 100 THIC.,
3aponeBaemocTh — 20,0 Ha 100 TBIC. COOTBETCTBY-
tomero HaceneHus. CaMbIMU BBICOKUMH  SIBJISIFOTCS
MOKa3aTeIn PaclpoCTPAaHEHHOCTH W 3a00JIeBaeMOCTH
TcopuaszoM cpeau jaereil B Bospacre 15-17 ner: 276,4
u 75,0 va 100 teIc. B 2020 I. cooTBeTcTBeHHO. [InKu
MaHu(pecTanun 3a00JeBaHUs: Y MaJIbuUKOB — B 14—
17 net, y neBouek — B 6—7 net. B 2017 . B KOXKHOM
kiuHuke CIIOITIMY konmuecTBo neTeit ¢ rncopuazom
cocraBmsio 12,8 % (240 uenosek), a k 2019 . ux
nmonst Bo3pocia go 20 % (278 neteit). 3aboneBaHue
XapaKTepU3yeTcs MOJUTSHHBIM THIIOM HACJICIOBaHUS,
XPOHMUYECKHM pELUIMBUPYIONIMM TedueHueMm [4, 20].
Jlonmroe Bpems [-TEMONHTHYECKHUH  CTPENTOKOKK,
a IMEHHO €T0 TOKCHHBI, CYUTAIHN B Ka4eCTBE ITIaBHOTO
TpHUrrepHoro ¢axropa MaHupecTaluud U 000CTpEHHI
nicopuasa. B HacTosiiee BpeMms y jgereidt Ooiee 4acto
BBISBIIIETCSL 30JI0TUCTHIN CTA(UIIOKOKK M TEeMO(HIb-
Has majodka [5]. Y TpeTu marueHToB ne0roT 3a0oeBa-
HUS TPOUCXOAUT B JETCKOM BO3pAacCTe, a y TOHABIISIO-

IeTo OONBITHHCTBA — B MOAPOCTKOBOM. KimHnueckas
KapTUHA TIcopuasza y NIETEH IPpyaHOTO M PAHHETO JCT-
CKOTO BO3pacTa MOXKET CYIIECTBEHHO OTJIWYAThCS OT
TaKOBOW y JIeTel IOHOIIECKOTO BO3pacTa W B3POCIBIX.
Tax, BIUIOTH 10 TIKOJIEHOTO BO3pacTa pedeHkKa ¢ TICOpPH-
a30M MOYKET MYYHTH BBIPAKCHHBIN 3y, @ BHICHITAHUS
MOTYT XapaKTepU30BaThCS HAIMUUEM JKCCYIATHBHOTO
KOMITOHEHTa, YTO CBSI3aHO C aHATOMO-(H3HOJIOTHYE-
CKHUMH 0COOCHHOCTIMH Kok netedi [10]. B mocien-
HUE TOIBI TAKXKe OBLT BBIACIICH PSJT aCCOITMHPOBAHHBIX
C rcopua3oM 3a00JIeBaHUI: OXXKHUPEHHE, MeTadonye-
CKUM CUHIIPOM, JUCIUIUIEMUS, CEPACUHO-COCYIUCTHIC
3a00JIeBaHNUs, TUTICPTEH3 M, UHCYJTUHOPE3UCTEHTHOCTD,
6one3np Kpona m genpeccus [3, 24].

Kak npaBuiio, JiedeHne manuenTa JeTCKOro Bo3pacTta
KaK C OTPaHMUYCHHBIMHU, TaK U C PACIPOCTPAHCHHBIMU
(hopmamMu 3a00JIeBaHMsT HAYMHACTCSI C HAPYXKHOU Tepa-
MUY, ¥ Ha CETOMHSAIIHUN JIeHh HanOoJIee MOIMyIIPHBIME
SIBIISTEIOTCST TOMTUYECKHE TITFOKOKOPTHKOCTEPOHIbl. CTOUT
OTMETHUTh, YTO JIAHHBIN BUJ Tepaluyd UMEET IIUPOKHI
NepeueHb OCIIOKHEHUM, 0COOCHHO IPH J0JITOCPOYHOM
ucnoib30BaHuu. [loToMy B TmocieqHue rofbl OOJBIIOE
BHUMaHHE MHPOBBIM HayYHBIM COOOIIECTBOM Y/EICHO
pa3paboTKe HE TOJIHKO CHCTEMHBIX, HO M HapyKHBIX
TapreTHeIxX npemnaparos [1, 7, 21, 37].

AJ'IbTepHaTI/IBHl)Ie TOIIMYECKHE Npenaparsl AJis JeYeHUd IIcopua3a

HaumenoBanue I'pynna npenapara MexaHu3Mm eicTBuUs

Topanuruaud | Marudurop JAK1/3, a Takxke yactuuno JAK?2 ITonaBnseT nepegadyy HUTOKMHOBBIX CUT'HAJIOB 110 ITYTH

PyKcoTuTHHIG Wnru6urop JAK1/2 JAK/STAT, octanasnuBaet Tpanckpunnuo JHK

Bapunutuan6 WNuruburtop JAK1/2

PAP-1 WNHrubuTop KaJueBbIX KaHAJIOB Pe3UICHTHBIX biokupyeTr kaHanbl OTTOKA KaJlusl, U3-3a YETO B KJIETKY He
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CpaBHHMBas Kyparnuio TAaldeHTOB C [COPHAa30M
B3pPOCIIOTO M JIETCKOTO BO3pacTa, HeoOXoauM Oosee cu-
CTEMHBII MEXIUCIMITTIMHAPHBIN MOJIX0/] B OTHOLLIEHUH
rcoprasa B MEAUATPHH, TaK KaK y4yeT Ka)IOW COIyT-
CTBYIOIICH WM aCCOIMUPOBAHHOW IATOJIOTUH MOXKET
CBITPaTh BECOMYIO POJIb B (DOPMHUPOBAHUH TEPareBTH-
YeCKOM TaKTHKHU A MHAMBHIyyMa. CTOUT OTMETHUTH,
YTO apceHaj Pa3pelIeHHBIX K MPUMEHEHHIO Yy JieTeil
CPEICTB OTpPaHHUYEH.

IToHsiTHE KJacCHYECKOW Tepamuu Iicopuasa y Jie-
Te CO CPEAHETSKEIOW WM TSIKEIOU CTENEeHbI0 Ts-
KECTH BKJIIOYAae€T HECEJEeKTUBHbIE HMMYHOENpec-
CaHTHI, a JIydllas aJbTepHATHBA €l Ha CETOAHSIIHUH
JI€Hb — 3TO TeHHO-WH)XEHEpHas OWOJIOTHYecKas Te-
pammust (I'UBT), B CBA3M C BBICOKOW CEIEKTUBHOCTHIO
K ONpEeAENCHHOMY TapreTy M MEHBIINM CHUCTEMHBIM
BO37ielicTBHEM. B COOTBETCTBUM € KIIMHUYECKHUMHM pe-
KOMEHJAIUSAMH TI0 JICYCHUIO W HAOIIONCHUIO JeTeH,
OOJBHBIX IICOPHA30M, Ha TeppuTopuu Poccuiickoit
@denepanuy NEpBOW JMHUEH Tepanuy MpPU3HAH IIpe-
mapar METOTPEKCaT — HECEJIEKTHUBHBIM HHTHOUTOP
KJIETOYHOTro nukia (auruapadonarpenykrassl) [6].
i cpaBHEHUs, B 3apyOeKHBIX HCCIICIOBAHUAX H all-
TOpUTMax IO JICYEHHUIO JETEH C TCOpHazoM, B IIOXY
OMOJIOTHYECKOI Teparuu, METOTPEeKCaT YIOMHHAETCSI
y’K€ B KauecTBe 30JI0TOr0 CTaHAapTa B IMPOLIEALIEM
BpeMeHH [24]. Takke cpenum KIacCHYECKHUX METO-
JIOB Teparuu OOJNIBHOTO TICOPHUA30M CpeaHed W Ts-
JKEJIOW CTETIeHN THKECTH PEOCHKa B OTEUECTBEHHBIX
peKoMeHausIX (QUTYpUPYIOT Takue Mpernaparbl, Kak
LUKJIOCTIOPHH, allMTPETHH, cyib(acaia3uH, aHTHOAK-
TepHualibHas Tepanus MPOTHB TEMOTUTHYECKOTO CTPETI-
TOKOKKa [8].

CrouT OTAENHPHO OTMETHUTh TPUMEHEHHE TOIHYe-
CKUX U CHCTeMHBIX TimoKokoptukoctepouso (I'KC)
y JeTell B CBSI3M C MX BO3PACTHBIMH OCOOCHHOCTAMH
CTPOEHUS OpraHoB ¥ ()YHKIIMOHUPOBAHHS cUcTeM. To-
mrueckne 'KC I-III xmacca MOTEHTHOCTH TPUMEHH-
MBI HCKIIIOYUTEIIEHO KOPOTKUM KypcoMm He Oomee 14
JTHEM B CBSA3M C BBICOKHM PUCKOM MOSBICHHS OCIIOXK-
HeHMH. J[OMOUIMHHO HM3BECTHO, YTO MPH JUIMTEIEHOM
WCTIOJIb30BAHNN CTEPOUIHBIE CPEACTBa HHULMUPYIOT
MOSIBIIEHUE CTPUH (CTpUM — pacTsDKeHUs, pyOroBas
arpodusi, «pacTsDKKWY; striaedistensae, stretchmarks),
KOTOpBIE, K COXKAJIEHHUIO, HE TOAJAIOTCS KOCMETHYe-
CKOH KOPPEKIUHU Jake B JOJITOCPOYHOU MEPCIEKTHBE
[28, 32]. [Tokazanusamu k cucteMHoMy BBeneHnto I'KC
Ha Teppuropun Poccuiickoii denepani CUUTAOTCA
pacrpocTpaHeHHbIe (OPMBI 3a00JE€BaHHS, TOPIHUIHOE
TEUYEHHUE, a TAaKXKe CTausl MPOrpPecCUpPOBAaHUS TICOpHa-
3a. B T0 ke Bpems MMPOKO M3BECTHO, YTO AITUTEIEHOE
npumeHeHue cucTeMHBIX ['KC MOXeT mpuBecTH K Te-
HEepaIU3aIy KOKHOTO TIpoIlecca ¢ pa3BUTHEM IPUTPO-
JEPMUN U JaKe IMyCTYJIE3HOro IcopHas3a, a MMEHHO

OTH COCTOSIHUSL MOTYT IMpPEACTAaBIATH YIpo3y >KHU3HU
pebenka [8].

KNMHUYECKUIA CNYYAN

(oc10KHEHUH OT JIeYeHUA MAIMEHTKU IOHOLIECKOro
BO3pacTa ¢ OJIAIIEYHBIM MCOPHA30M JIUTEIbHBIM
KYPCOM TONMUYECKUX H CHCTEMHBIX INIIOKOKOPTHKO-
CTEPOU/I0B)

ITaumentka, 17 neT, mocTynuiia Ha KOXKHO-BEHE-
pomornyeckoe otaencuaue CIIGITIMY ¢ amarHozom
BYJIbFApHOTO TCOpUasa, OJsiiedHass popma, B CEHTS-
ope 2020 . U3 anamHe3a M3BECTHO, YTO MAaI[UCHTKA
BIICPBBIC OTMETHJIA TIOSBJICHHUE BBICHIMTAHUN Ha KOXKE
criuHbl B ceHTsOpe 2019 r. Ilpu obOpameHnu B KOXK-
HO-BEHEPOJIOTHYECKUN NUCTAaHCep 1O MECTY YKHUTEIb-
CTBa JICBOYKE ObLI TOCTABJICH JIHArHO3 aTOMUYECKO-
ro JiepMaTuTa M Ha3HA4YCHA JIECCHCUOMIIM3UPYIOIIas
Tepamnusi, aHTUTUCTAMUHHBIE CPEJICTBA U TOMUYECKHUE
koptukocTepouas! 11 kimacca (amMepukaHckas cucTeMa).
[TomoOHBIN MOIX0 HECKOJBKO BHIOM3MEHHJ BBICHI-
naHus, HO HE NMpHBEJ K MX paspemieHuio. B Hadase
2020 r. y I€BOYKH TMOSIBUIUCH HOBBIC BBICHIIAHUS Ha
KOXK€ TYJOBHIIA, /ISl Kypallid KOTOPBIX OBLI MOBTOP-
HO Ha3HaueH TOMWYECKUH Tperapar ¢ couep:kaHueM
I'KC II kmacca morenTHocTd. Ha Qone mpumeHeHus
CPE/ICTBA JIEMEHThI PACPOCTPAHSIIUCh, U OBLIO TPH-
HATO PEIIeHHE O Ha3HAaYCHWU CHCTEMHOIO IIUTOCTATH-
YecKoro mpenapara (IUKJIOCTIOPUH) B CYTOYHOH 103€e
300 mr [6 MT/(KT * CYT)] B COYCTAaHHHM C TOMHICCKUM
I'KC II kmacca myis €XEIHEBHOTO HCIOIH30BAHUSI.
HecMoTpss Ha mpeBBINICHUE J03BI ITUTOCTATUYECKO-
ro Iperapara, MPOBOIUMOE JIEYCHHUE HE MO3BOJIHIIO
MOOUTHCS KOHTPOJSI Hax 3a0oJleBaHWEM, W B HIOJC
B YCIIOBHUSIX JIHEBHOTO CTal[MOHapa KOXKHO-BEHEPOJIO-
THYECKOTO JIMCIIAHCEPa MO0 MECTy JKUTEIbCTBA OblLia
MPEINPUHSTA TOMBITKA JT00aBUTh B TEPAIHI0 CHCTEM-
Hele 'KC. JleBouka Hauana noayyaTh €KeIHEBHbIC UH-
(y3un mpegaU30oHa ¢ 90 MI/CyT ¢ TOCIEAYIOIINM
CHIDKCHHEM JI03bl. Bcero ObuTO TpoBeneHO S5 mpo-
neayp, mocie 4ero Ha no3e B 60 Mr mpeaHu30JI0HA
Tepanus ObUIa MpepBaHa B CBSI3U C TPEOOBAaHUEM PO-
JTUTENell 0 TIepeBojie B APYroe MEAWIIMHCKOE yUpexk-
nenne. Tak, B aBrycte 2020 T. meBoUYKa MOCTyMHIA Ha
00cJIe/IOBaHNE U JICYCHUE B KJIMHHUKY KOXKHBIX 00Jj€3-
ueit CIIOI'TIMY.

IIpu mocTyrieHnH COCTOSHHWE TAIIMeHTKH paclie-
HUBAJIOCh KaK TSDKEJIOE IO COBOKYITHOCTH KIIMHHYe-
CKHUX JIaHHBIX. JIeBouKa npeabsBisiia xanoObl Ha 00JIH
B KOJICHHBIX cycTaBaX. [lopaxkeHHe KOXXHOTO MOKpOBa
HOCWJIO PacIpOCTPaHEHHBIH xapaktep (BOJIOCHCTAS
4acTh TOJIOBBI, TYJIOBHIIE, IIPEIUICYbs U Oenpa, Ooree
0 pa3rudaTeTbHON MOBEPXHOCTH) W OBLIO TPEACTaB-
JICHO OOIIUPHBIMM HHQPUIBTPUPOBAHHBIMU SpHUTEMa-
TO3HBIMU OYaraMu, C CHHIOIIHBIM OTTCHKOM B 00JIACTH
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[ f. 2
Puc. 1. TeHepanu3oBaHHble BbICbINAaHUA NpPU BO3HMKHOBEHUMU
NyCcTyNe3Horo ncopuasa Ha (oHe ANUTENBHOIO JleueHUs
TONMUYECKUMU U CUCTEMHDbIMU MIOKOKOPTUKOCTEPpOUAAMU
Generalized pustular psoriasis manifested on the back-
ground of long-term usage of topical and systemic cor-
ticosteroids

Fig. 1.

Mukpodotorpacus, okpacka reMaToKCMIMHOM M 303UHOM,
%200. B anupepmunce onpenensieTcs perynsipHblii akaHTo3
(4epHas ABYCTOPOHHSAA CTpesiKa), arpaHynes (6enble Tpey-
ro/ibHUKM), MMKpoabeuecc MyHpo (YepHasi cTpesnka), B €o-
COYKOBOM U PETUKYNSIPHOM AepMe onpenensiercs rerepo-
reHHbI NepUBaCcKYNAPHbIA UHPUALTPAT U3 IMMGOLMTOB,
rMCTMOLIMTOB C NPUMECHI0 HeTpodUNoB (6enble cTpenkm)
Micrograph, hematoxylin-eosin staining, x200. There
is a regular acantosis in the epidermis (black double
arrowheads), agranulosis (white triangles), Munromi-
croabscess (black arrow), heterogeneous perivascular
infiltrate of lymphocytes, histiocytes with an admixture
of neutrophils (white arrows) is determined in the pap-
illary and reticular dermis

Puc. 2.

Fig. 2.

HIDKHUX KOHEYHOCTEH, THPJSHAOOOpa3HOW M KpPyTO-
BUJHOU (DOPMBI C TCHIEHIMEH K ciausHuio (puc. 1).
Ha moBepxHOCTH ouaroB HaOIIONANUCh MEJKHE ITy-
CTYJIE3HBIE DJIEMEHTBI, PACIOJOKEHHBIE MpPEeUMyIle-
CTBEHHO TO Tepudepuu, a TakKe 30HBI MaCCHBHOU
JIeCKBaMaIiy, HanOoJiee BhIPAKEHHBIE HA KOXKE MEXK-
JIONAaTOYHOW 00IacTH, IUIa ¥ Hall rpyanHol. Horresbie

IUIACTUHKN HIKHUX KOHEYHOCTEW HMENH IPU3HAKH
MICOPUATHYECKON OHUXOAUCTPO(UU: TUCTANBHBIA OHH-
XOJIU3UC, CUMIITOM «MAaciITHOTO IMATHA», 4acThb HOTTe-
BBIX IJIACTUH OOEHX CTOIl MMEJa «HAIIEPCTKOBUIHBIC»
BIABIICHUS M KOMJIOHMXWH. Ha MOMEHT mepBHYHOTO
OCMOTpa MHJEKCHI OIIEHKH CTETIEHHU TsHKECTH TIcopHasa
cocraBuwin: BSA (Body Surface Area) — 72 %, PASI
(Psoriasis Area and Severity Index) — 35,4. Ha xoxe
BHYTPEHHUX MOBEPXHOCTEH Oelep M HIKHEH TpeTu
TYJIOBHIIA ONPENEISIINCh KPYIHBIE CTPUU INHPHHON
o 3 cm u mmHOK 1o 20 cm (puc. 1).

Knuanveckux u 1a0OpaTOpHBIX JaHHBIX O CH-
CTEeMHOM HOpaXCHUU He oOHapykeHo. Ha ocHoBaHumn
aHaMHe3a O paHee CYIIECTBOBABIIEM BYJIBIAPHOM IICO-
puase, pe3yabTraroB MaTOMOP(OIOrHUECKOTO UCCIIENO-
BaHMs (pHC. 2), BBISIBUBILETO HEHTPO(UIBHBIEC MyCTY-
a6l ¥ Tcopuasu(OpMHBIE W3MEHEHHUs SIHUIEpMUcaA,
a Takke MOP(OJIOTUH BBICHINIAHUH, BOSHUKIINX MOCTE
OTMEHBI TJIFOKOKOPTUKOCTEPOUIOB, ObUI yCTaHOBJIECH
nuarnos: «l'eHepann30BaHHBIN MyCTYJIE3HBIN TICOpUa3s,
anHyssipHast ¢popma, tun Milian — Katchouray.

Ha nepBoM 3Tamne nedeHus HaIl NOAXOA 3aKIroda-
Cs1 B aKKypaTHOM M ITOCTENIEHHON OTMEHE HAa3HAUEHHBIX
paHee mpenaparoB. Tak, IMKIOCIOPHH BO300HOBUIM
B J03¢ 2,5 Mr/(kr - cyT) (MUHUMajbHash PEKOMEHIY-
emasl 7103a) C MOCTENEeHHbIM CHI)KEHHUEM J0 TIOJIHOM
OTMEHBI (pexkoMeHayercs no3a no 0,5 MI/Kr ¢ marom
B 2 Hen.) [33] u mepeBeny MAIMEHTKY Ha MEpopaib-
HBII IIpUEM NPEIHU30JI0HA, HAUWHAsE C MUHUMAJIbHOU
7036l 7,5 Mr/cyT, ¢ MEIUICHHBIM CHW)KEHHEM (JOMmy-
CTUMO CHWKEHHUE JI03bl Ha 2,5 MTI Kaxiple 3—5 IHEH)
C OIOPOM Ha COCTOSTHUE KOYKHOTO IOKPOBAa 10 MOJIHOM
otMeHBI [16]. Caemyromum 3TarmoM ObliIa HMHUITHAIIHS
I'MBT. Ilanmentka momy4wina 3 WHBEKIIUU pPacTBOpa
ycTeKnHyMala 1o CTaHJapTHOMY IPOTOKOIY. YKe MO-
cJle MHIYKIIMOHHOM /10361 OCHOBHAS 4acTh MOPayKeHUH
paspemmnack (PASI 90): ocranmces enuHUYHbBIE cabo
MHOQUIBTPUPOBAHHbIE TAIYJIBl B O0JIACTH BOJIOCUCTON
yacTu rojioBbl. [lo Mepe mponomkeHns Kypca Tepaniu
KOKa TAlMEHTKH O4YHMCTHIAch OT BbichimanHuid (PASI
100), omHako cTpUM Ha KOXKe Oelep W TYJIOBHIA CO-
XPaHSIOTCS M Ha CETONHAIIHUN HeHb (puc. 3).

[To Hamemy MHEHHIO, NPEACTABICHHbBIN KIMHUYE-
CKHUH cilydail XapaKTepu3yeTcsl pa3BUTHEM HECKOJIbKUX
BHUJIOB OCJIO)KHEHHH OT mpoBoguMmol Tepanuu. Jmu-
TEJIbHOE NPHUMEHEHHE LUTOCTAaTHYECKOro Ipernapara
B BBICOKOM [103€, a TaKK€ IOIBITKA €r0 «YCHJICHUS
BBeaenreM tonmueckux u cucteMHblx I'KC ¢ mocie-
JyIOUIel Pe3KO OTMEHON OKa3aiich MyCKOBBIMU (Dak-
topamu Manudecrauuu ['TII1 1 npuBenu Kk nosiBIeHNIO
HEOOpaTUMBIX M3MEHEHHH KOXKHU JCBYIIKH — CTpPHUH.
Pexomennyemplil B KauecTBe NMEPBOM JIMHUN TEparnuu
CHUCTEMHBIM PETHHOM] AllUTPETHH MBI HE paccMaTpu-
BaJI M3-3a OTHOCHUTEJILHOTO NMPOTUBONOKA3aHUs y Jie-
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BOYEK B PEIPOAYKTUBHOM BO3pPAacTe U OOJIBILOrO YUCIIa
mo00YHBIX 3(PPEKTOB, ONUCaHHBIX B juTeparype [14].
YMeHbIlIeHHe 1036l IIpenapara, Ha3Ha4eHHe KeT4eroH-
HBIX U TENaTONPOTEKTUBHBIX CPEACTB, KaK MPaBHJIO,
HOPMaJIM3YIOT TIOKa3aTely JUMHIHOTO oOmeHa [9].
B xagecTBe mpemnapara sl TapreTHOW Tepamuu ObLT
BbIOpaH ycreknHyma0 [uHruOuTop p40 cyObeaMHUIIbI
unTepneiikunoB 12 u 23 (IL-12, IL-23)] no Heckomnb-
KUM COOOpa)KeHHSM: MO JaHHBIM JIUTEPATypbl M Ha-
LIIMM KJIMHUYECKUM HAOJIIONCHUSAM DPa3BUBAIOLIMNACS
napaJoKcalbHbIN TIcopua3 Ha (GoHe Tepanuu WHTHOH-
topamu TNF (tumor necrosis factor — ¢akrop He-
Kpo3a OITyXOiHu) mMeeT 4epThl myctynesa [34]. Kpo-
Me TOro, yCTeKMHyMa0 o0iagaer Oosiee BBIPAKECHHBIM
crabmmmsupyromum dpdextom T-xemmepos 17-ro Trra
3a CYEeT COueTaHHOW OIOKUPOBKHU perientopoB u IL-12,
n IL-23, gacToTa OCJIOKHEHHH TIO JaHHBIM 0030pOB
B JETCKOM IMpPAKTHKE 3HAUUTENbHO HMXke [15], ¢ yue-
TOM IyOEpTaTHOTrO MepUoAa MALUEHTKH HE HCKII0YEeHA
BO3MOXXHOCTH CITydaifHOH OepeMEeHHOCTH, a B TaKOM
ciryyae naruoutopsl TNF He pekomengosansl [13, 17].

Croutr OTMETUTb, 4YTO TNPEACTABIEHHBIN CITy-
Yaii XapakTepu3yeTcsl HaJINYMEM KaK MOJHHMEHOC-
HBIX M TSDKENbIX, TaK M JOJATOCPOYHBIX OCJIOKHEHUH
OT KJIACCHMYECKOW Tepamuu ONSIIeYHOro TIcopHasa.
Tak, kK coxaJeHuIo, MOCIEACTBUA B BUJE CTPHil ocTa-
HyTCsl HEpa3pelIMMbIMM M OTpPa3sTCs Ha KadecTBE
KHU3HH JICBYIIKH.

OnuAEeMHUOIOrMYECKUE JaHHbIE O PacIpOCTpPaHEH-
HOCTH TICOpHa3a B MUPE BapbUPYIOT B 3aBUCUMOCTH OT
reorpaduu 1 Bo3pacTa NauueHToB, TaK, MAKCUMalbHas
4acTOTa PErHCTPALUH BYJIbTapHOTO IICOpHa3a y B3poc-
nmeix cocrapusier 11,43 %, y nereit — 1,37 %, Torma
kak I'TIIT sBasieTcs peaKkUM COCTOSIHUEM C 4acTOTOU
BCTpEYaEeMOCTH 2—7 dYenoBeKk Ha MwuinoH [18, 29].
Hexotopeie aBropel  knaccupuuupyror [T Ha
TUATIBI OT HamOojee TsoKeIoW Qopmbl (THM, OIHU-
camapit B 1910 . Jleo ¢onm IlymOymem — Leo
Rittervon Zumbusch [40]) 10 oTHOCUTENBHO A00PO-
Ka4eCTBEHHO IPOTEKAIOIIUX BapUAHTOB: aHHYJISIPHO-
ro I'TIll, xapakrepHoro ansi aeredl (IOBEHWJIBHOTO),
n TepneTH(GOPMHOTO HMIIETUTO OepeMEHHBIX, TO-
YepKHUBas, YTO TETEPOTEHHOCTh KIMHUYECKUX TPH-
3HAKOB MOJKET HAXOAMTHCA B 3aBUCUMOCTH OT re-
HETHUYECKUX U cpenoBbiX ¢akrtopoB [31]. «Ilcopuas
MyCTYJE3HbI J10OpPOKAaueCTBEHHBII», WJIM aHHY-
ngpHas ¢opma, BIEpBBIe OBIT omucan B 1933 T
A.Milian u V. Katchoura [30], 3arem mocie-
noBanu nyonmukanmu B 1959 1. S, Lapiere [25]
u B 1966 . R. Degos u coasr. [17], koTOpbIEe yKa3bl-
BaJIM Ha Ae0I0T 0OJIE3HH B IETCKOM BO3pacTe, MPHUya-
TUBYIO (KPYTOBHIHYIO, THPJLTHAO0Opa3HyI0) GhopMy
AIIEMEHTOB, 3(EeMEpPHOCTh ITyCTYJ, Ooiee JISTKHH Xa-
paxtep Tedenus, B cpaBHeHuu ¢ ['TII1 tuna L{ymOya.

& ! ) \‘( |

Puc. 3. KnuHuueckue gotorpacdmm naumeHTKM nocse Havana Kyp-
ca 61onornyeckoi Tepanunm MHIMGUTOPOM MHTEPNEHKK-
HoB 12, 23 (ycTekmHymab). BbicbinaHus Ha KoXKe TynoBuLa
M KOHEeYHOCTel paspewmnucb, PASI 90

Clinical images of the patient after the initiation of bio-
logical therapy with interleukin 12 and 23 inhibitor
(ustekinumab). Rashes on the skin of the trunk and
limbs resolved, PASI 90

Fig. 3.

O6umwmm st rpynnsl ['TIIT sBasiercst Hamuuue pac-
INPOCTPAHEHHBIX BbICHIIAHUN HEHTPO(UIBHBIX CTe-
PWIBHBIX ITyCTYJI, pacloyiararolliixcs Ha dpPUTEMaro3-
HOM (DOHE, TPUTTEPOM K TIOSIBICHHIO KOTOPBIX MOXKET
CTaTb OTMEHA CHUCTEMHBIX ITFOKOKOPTHKOCTEPOUJIOB.
Tun LymOyma Teyer HenpeackazyeMo — JAaxe y Of-
HOT'O M TOTO K€ IAI[MEeHTa TSKECTb U BBIPAKEHHOCTh
CHUCTEMHBIX MpPOSBIEHUH MOTYT BapbHpOBaTh OT pe-
LIUAMBA K PELUJIUBY U JOCTUTATh KU3HEYTPOKAIOIINX
COCTOSIHMH (CeTcuc, KapAnOpeCIHpaTopHas HelocTa-
TOYHOCTh U T. 1.) [14, 19]. dnsa aHHynsApHOH (QOpMEI
HE XapakTepHO HAJIMYME CHCTEMHBIX IIPOSIBICHUH,
a M30JINPOBAHHOE TOPAKEHHE KOXKU B psJie CIydaes
paspemaercsi camocTtosTenbHo. Cpenn OMHMCAHHBIX
TPUITEPHBIX (AKTOPOB OCOOCHHO BBIICJISIOT OTMEHY
cucreMubrx/Tonmaeckux ['KC [23].

Krnnandeckn anHymnsgpHas (GpopMa ModTH HEOTIHYH-
Ma OT cyOKopHeanbHOTO mycTtyne3a CHeaiona — Buiib-
KMHCOHA, OJHAKO aHaMHE3 IPEIIIECTBYIOIIETO BYJIb-
rapHoro IicOpuasa W THCTOJIOTHYECKHE KPUTEPHUU
(axaHTO3 M mapakeparo3 B MUAEPMUCE, ATUIIIOMATO3
COCOYKOB JIEPMBbI, HaJH4YHE CIIOHTHO3H(DOPMHBIX CyO-
KOPHEAJBHBIX ITYCTYJ) MO3BOJISIIOT BEPHUPHLIMPOBATH
I'TIT [39].

B cinyuae oOHapyXeHHUS B SNHUIEPMHUCE CKOIJIE-
HUS aHTWUTeN Kiacca IgA k mecMokommHy-1 w/wmm
JIECMOTJIEMHAM HWMMYHOTHMCTOXMMHUYECKUM METOZ0M
MOXHO TOBOpPHTH 00 IgA-my3pipuarke Tuma cyOKop-
HeaJbHOI0 MyCcTyle3a. JTa pa3HOBUAHOCTD My3bIPHOTO
JepMaTo3a He UMEET NaTOrHOMOHUYHBIX KIMHUYECKUX
Wi 7a00paTOpPHBIX MPHU3HAKOB, OTIMYHBIX OT CYyO-
KopHeasibHOro myctyne3a CHennoHa — BuibkuHCOHa,
U UarHo3 MOYKHO YCTQHOBMTBH TOJIBKO Ha OCHOBaHHH
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JIOTIOJTHUTENTFHBIX CEPOJIOTHYECKUX W/WIIM UMMYHOJIO-
THYECKUX HCccienoBanuii [2, 36].

VY naiMeHToB ¢ aHAMHE30M IIpueMa JICKapCTBEH-
HBIX TIpPEnaparoB, B TOM YHUCIIE W IUKJIOCIIOPWHA,
HEOOXOIMMO TPOBOIUTH TU(dEpeHIInaNbHYI0 Ha-
rHocTuKy I'TIIT ¢ ocTpbIM reHepaln30BaHHBIM JK3aH-
TEMaTO3HBIM IyCTYyJIe30M. 3a00JICBaHHE Pa3BUBACTCS
MPEUMYIIECTBEHHO y B3POCIBIX W KIMHUYECKU Xa-
paKTepu3yeTcs BHE3AITHBIM TOSBICHHEM CTEPHIIbHBIX
MEJIKUX (10 2 MM) MyCTYJl HAa OTEYHOW W DPHUTEMATO3-
HOM KOJKe, CHaJajia Ha JIMIE WK B HHTEPTPUTHHO3HBIX
005acTsx, ¢ TMOCIEAYIOIUM PaclpOCTpaHEHHEM Ha
TYJOBUIIE ¥ KOHEUYHOCTH, & TAKXKE JIMXOPAJIKOW W H3-
MEHEeHHEM J1a00opaTOpHBIX MoKa3zarene (Heilrpoduies,
s03uHOGMIH). [ McTOMmaToornyeckne JaHHBIC CBUIC-
TENBCTBYIOT O Pa3BUTUU HHTEp(delic-aepMaTuTa ¢ He-
KOTOpOU rcopuaszuoOpMHON THITEPILIA3UEH dTHJICPMU-
Ca ¥ HEKPOTHYECKUMHU W3MEHEHUSIMH KEPATHHOIIUTOB,
TIPH 3TOM CIIOHTHO3U(OPMHBIE CYOKOpHEaTbHBIE H/HITH
BHYTPHUAIHICPMAJIbHBIC ITyCTYJIbI COACPIKAT HE TOJIBKO
HEHUTPOPUIIbHBIC, HO W 303MHOQUIBHBIC JICHKOIUTHI.

OcTpblil TeHEepaIn30BaHHBIN YK3aHTEMAaTO3HBIN MYCTY-
J1e3 0OBIYHO MPOXOAUT B TEUEHHUE JBYX HEAEb IMocie
OTMEHBI IPUYMHHO-3HAYMMOro mnpenapara [35].

Oco0ble TPYJHOCTH MPEACTABISCT Kypalus Maru-
entoB ¢ I'TITI: Bo-TIepBBIX, HET TOYHBIX JAHHBIX 00 UM-
MyHOIaTroreHe3e 3a00JIeBaHus, HA OCHOBAaHUHM MOJIe-
KYJSIPHO-TEHETUYECKUX HCCIIE0BAaHUM JIMIIb Y TPETH
MAIUCHTOB OBLIU BBISBICHBI MyTanuu B reHe [L36RN,
konupyromeM Mosekyny IL-36RA, uro no3Bosuio
MPENONIOKATE BKJIAX THUNEPAKTUBAUM HMMYHHOTO
OTBETa, pealu3yeMblii uepe3 CEeMEHCTBO ITMTOKHHOB
IL-1 m mpennoxuTh B KadecTBE TapreTHOM Tepamuu
aHTaronuct penenrtopa IL-1 (anakunpa) u uHruduTop
IL-1B (reBokm3yma0), HO 3TH IIpemaparbl He TPUMEHSI-
forcs y aereit [22, 27, 38]; BO-BTOPHIX, MPOTUBOPEUH-
Bbl JIaHHBIE 00 3()(EKTHBHOCTH CHUCTEMHON Teparnuu
C IPUMEHEHHEM IIIOKOKOPTUKOCTEPOUI0B, IIUTOCTATH-
yeckux npenapartoB, ' IBT, Tak kak MHOTHE U3 HUX,
HampuMep MeToTpekcar, HHruonTopsl TNF-a, pemHu-
30JI0H (M TPUMEHEHHE, U OTMEHA), MOTYT BBICTYIIATh
B Ka4eCTBE TpUITepHBIX s passutus [TIII

0630p M0604YHBIX 3P eKTOB NpEeNnapaToB, KOTOPbIe HCHOJb3YIOT /ISl JeYeHHS NAUHEHTOB ¢ Pa3JHYHBIMHU GopmMamMu
ncopuasa, u 3ppeKTHBHOCTL U 0€30MACHOCTH TONMHYECKUX NMPeNnapaToB

HaumeHnoBanue npenapara /
(hapmakosmornueckast
rpyima

Bospact nanuenra

HexenarenbHble sIBICHUS

Tonuueckue riItOKOKOPTH-
KOCTEPOMUIbI

MeTunnpeaHu30JI0Ha  allenoHaT
¢ 4 wmec. I'mapokoptuson 0,1 % —
c 6 mec.; 1% — c 1 rogpa. Ilpenuuso-
aoH 0,5 % — ¢ 1 rona. ®oyTHKa3oH
0,05% xpem — c 6 wmec.; 0,005 %

— Atpo¢us snuaepmMuca U ASpMbl, MTHOACPMUS, Tele-
AQHTHOA’KTa3MH, THUNEPTPUX03, CTEPOUIHBIE aKHE,
ctpud, cugapoM KymuHra, cteponaasiii 1uabeT, ap-
TepHalbHas THIEePTEH3Us

Takpomumyc 0,1 % — ¢ 16 et

Ma3b — ¢ 1 roma. Momerason —
c 2 ner
Wuruburops! kamenuHeBprHa: | [Immekporumye — ¢ 3 Mmec. Henonarocpounble MECTHBIC pEaKIHH — >KXKCHHE,
MIUMEKPOJIIUMYC, TAKPOIUMYC Takpomumyc 0,03% — ¢ 2 mner. sputema; (QOJIHKYINT, TepreTHIecKas HH(EKIus,

AKHEC, TUIIEPICTE3NN

CTEPOU bl

Kansuunorpuon C 6 ner MecTHble peakuMH (KOHTAKTHBIH IE€pMaTHUT), HpHU
nepeno3uposke — Oonee 100 r/Hen. — HapylIeHUs
MeTaboan3Ma KalbIUs

CHucTeMHbIE TIIOKOKOPTUKO- C 3 ner* Ocno)kHeHUsI OT JIeYeHUsl Ipernaparamu JIaHHOU

IPYIIIBI 3aBUCAT OT JO3bI ¥ JUINTEIBHOCTH IIPUMECHE-
HUS U MOT'YT 3aTParuBaTh KaKyI0 CHCTEMY OpPraHOB
0e3 HCKJIIOUCHHUS, MOTOMY Iiesiecoo0pa3eH moadoop
MHUHHUMAJIBHO 3PPEKTUBHONH J03bI M JIUTEIBHOCTH
Kypca, a TaK)Ke y4eT COOTHOIICHHS PUCK/TIOb3a

CucreMHbIe ApOMaTUYCCKUE

PETHHOUABI (AITUTPETHH) MIPU OCOOBIX MOKA3aHUAX

Hert geTkoro periiaMeHTa, Ha3HAYCHUEC

Xelnut, Kcepos, 3yA, HOCOBbIE KPOBOTEUEHHS, MO-
BBIIICHHE YPOBHS JIMIHUIOB KPOBH M TEYCHOUYHBIX
(epMEHTOB, TEPaTOrEHHOCTh, KOCTHBIC H3MEHCHUS
(rumepocTos)

DTpeTuHat
HUE MPH 0COOBIX MOKA3aHUIX

HeT ueTkoro periiamMeHTa, Ha3Hadc-

Kcepo3 koxu, KpaTKOBPEeMEHHOE MOBBILICHNE YPOB-
Hsl TMEYCHOYHBIX (DEPMEHTOB B KPOBH, JIAKTATICTHU-
JPOreHasbl, X0JIeCTepUuHa, TPUTIIULEPUI0B, TEPATO-
TEHHOCTh, KOCTHBIC H3MEHEHUS (THIIEPOCTO3)

@ Meguatp. 2021.T. 12. Boin. 6 / Pediatrician (St. Petersburg). 2021;12(6)

ISSN 2079-7850



O0B30Pbl /REVIEWS

83

00630p M060YHBIX IPPEeKTOB NPenapaToB, KOTOPbIe HCMOJB3YIOT /sl JeUYeHHUs MANUEHTOB ¢ Pa3JUYHbIMU (popMaMu
ncopuasa, u 3pGpeKTHBHOCTH U 0€30MACHOCTH TONHYECKUX NPenapaToB

HaunmMenoBanue npemnapara /
(hapmakosorunyeckas
rpymma

Bospact nanuenrta

HexenarenbHble sIBICHUS

MeroTtpekcat

TIOBEPXHOCTHU TEIa

He pexoMeHnoBaH 1 TNpUMEHEHUS
y aerteil muanme 3 JeT, B OCTaJIbHOM —
MPUMEHEHHUE Y IETEH M0 CTPOTUM IOKa-
3aHUSIM B COOTBETCTBHUM C PEKOMEHIY-
€MBIMHU JI03aMH Ha EIWHUIY IUIOMIAIH

TomrHoTa, pBOTA, YTOMIISIEMOCTh, TI'€MAaTOTOKCHY-
HOCTb, ()UOPO3 MEeUeHH, OTKIJIOHEHHS B IeMaTolio-
FHYECKUX TMapaMeTpax, JIeroyHas TOKCHUYHOCTH,
JICKAPCTBCHHBIC B3aUMOJCHCTBUS, HH()CKIMOHHBIC
3a00JIeBaHUS

Iuknocnopun C 1 rona

HedpoTokcnunocTs, aprepuaibHas THIEPTEH3HS,
nH}eKInOHHBIE 3a00JeBaHUs, TOIIHOTA, IUapes,
MHAJTHS,, MUTPEHB, DJICKTPOIUTHBIC HAPYIICHMS,
TUNEPIUIHIEMHs, THIEPTPUXO03, THIIEPIUIA3Us Jie-
CeH, MOBBIIICHHE PUCKAa BO3HUKHOBEHMS 3JI0Kaye-
CTBEHHBIX HOBOOOpA30BaHUI

A3aTHonpuH
IpHU 0COOBIX MOKA3aHUAX

Het uetkoro periiaMeénTa, Ha3HA4YC€HUC

Muenozaenpeccus, MOBBIILIEHHBII PUCK HH(PEKITNOH-
HBIX 3a00JIeBaHMI, MEraao0JacTHBIH SPUTPOIOI3,
TOIIHOTA, PBOTA, AHOPEKCH S, apTPAITHH, MHAITUH,
9PO3UBHO-S3BEHHBIE IOPaXEHUsSI CIM3HCTOH pTa,
TOKCHUYECKUH TeNaTUT, MOSBICHUE PHCKA Pa3BUTHUS
3JI0Ka4eCTBEHHBIX HOBOOOpPa30BaHUU, HEDPOTOK-
CHYHOCTb

OTaHepuenT C 6 net

[loBBImEeHHBIH pUCK WHPEKIHOHHBIX 3a00JIEBAaHUN,
MECTHBIE PEaKIWH, aHapHUIaKCUus, MPOAYKIUS aH-
THHYKJICAPHBIX AaHTHUTEJ, BOJYAHOUHBIH CHHIPOM,
MAaHLUUTONCHUS

Yerekunymad C 6 ner

Her coobmenuit o crnennpuyeckux HEKeEIaTeNIb-
HBIX SIBJICHUAX

Ananumymab C 4 ner

[loBBImeHHBIH pUCK WHPEKIHOHHBIX 3a00JIeBaHUN,
MECTHBIC peaKIiy, aHa(QUITAKCHS, TOSBICHUE AHTH-
HYKJICAPHBIX aHTUTEI, BOJTYAHOUHBIH CUHAPOM,
HNaHIUTONCHHs, MaHudecTanuss HUiau obocTpeHue
JIEeMHETNHU3UPYIOMHX 3a00IeBaHIH

CekyknuHymao C 6 ner

Het cooOmieHuii o crenuduueckux HeKeIaTeb-
HBIX SIBJICHUSX

Nudnukcnmad* C 14 net

TpaHcdy3noHHBIE peakU B BHAE TOJOBHBIX 00-
JIei, TOUIHOTHI, PBOTHI, OoJieil B HBOTE, OPOHXO-
cra3Mma, IOBBINICGHHBIH PHCK HH()EKIIMOHHBIX 3a-
0oNeBaHMH, pEaKNHH THIEPUYyBCTBUTEIBHOCTH
3aME/UJICHHOI O THIla, aHa(uIaKCus, MOSBICHNE aH-
TUHYKJICAPHBIX aHTUTEJ, BOJYAHOYHBIH CHHIPOM,
NaHLMTONCHUS, MaHudecranus wWin 000CTpeHHe
JIEeMHETMHU3UPYIOMIHX 3a00IeBaHUH

* C pa3pelieHus JOKaJIbHOTO 3THYECKOTO KOMUTETA

B-TpeTpux, paHIOMHU3UpPOBAaHHBIE WCCIEIOBAHMUS
tepanuu ['TIII mpoBecTH KpaitHe 3aTpyJHUTEILHO,
TaKk KaK KOJMYECTBO IIallUEHTOB HE3HAYUTENIbHO,
W B KaXIOM KOHKDETHOM cllydyae HEOOXOIUM HH-
JUBUIYAIBHBIM TOAXOA, BCIEACTBUE HAJINYUA pa3-
HOOOpa3us KIMHUYECKUX TPOSIBICHUNA, 3a4acTyro
YTPOXKAIOIMINX KU3HHU, ¥ KOMOPOHUIHBIX 3a00JeBaHUI
y TanueHToB [26].

3AKJTOYEHUE

B namem cimyvyae Mbl ONHUpaJIUCh HA JaHHBIE YIIO-
MSHYTBIX 0030pOB, KIWHUYCCKUX PEKOMCHIAINN, CY-
mectByommnx B Poccuiickoit @enepanuu s 1€TEH,
a TaKKe MYJIBTHIICHTPOBBIX HCCIIEJOBaHUN 10 (-
(hekTUBHOCTH M 0E30MACHOCTH CHCTEMHBIX TIperapa-
ToB U ['IBT 1151 JieyeHusl MalMeHToB C BYJIbI'apHBIM
nicopuazom u I['TIIL
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TakuMm 00pa3oM, HEOOXOIMUMBI TOYHBIC KPHUTEPUH
JUIT HAa3HA4YCHHWs TOTO WJIM WHOTO TIperapara, paspa-
OOTaHHBIC AJNTOPUTMBI WM MHBIC PEKOMEHIAIMH IS
OPOQUIAKTUKA U yYMEHBIIEHHUS MOOOYHBIX 3(PPEKTOB
JIeYEHHs, TIPOTHO3a U KOHTPOJIS HAJl TeUCHHEM 3a0oie-
BaHuA. [10NOKUTEIbHBIC PE3YIBTATHI OIICHKH JICUCHUS
NalMeHTaMU BIHUSIOT Ha JESITEIbHOCTh MEIUIMHCKO-
r0O MEePCOHaNa U MOBBIIIAIOT KOMIUIAGHTHOCTh TeParuu
[6, 11].

OOMNONHNUTENbHASA UHOOPMALIUA

Bkuaang aBTropoB. Bce aBTOpbl MoOATBEpKIAIOT CO-
OTBETCTBUE CBOEr0 aBTOPCTBA MEKIYHAPOIHBIM KpH-
tepusim ICMJE (Bce aBTOpBI BHECIH CYIIECTBEHHBIH
BKJIaJl B Pa3pabOTKy KOHLENLWH, IPOBEICHHUE HCCIIe-
JIOBaHUS U TOATOTOBKY CTaThH, MPOWIN U OJO0OPHUIH
(uHaTBHYIO BEpCHIO Tepe] MyOnuKanuei).

Kondgaukr wuHTEepecoB. ABTOpPHI AEKIapUPYIOT
OTCYTCTBHE SIBHBIX M IOTCHIMAJIbHBIX KOH(IINKTOB
WHTEPECOB, CBA3aHHBIX C ITyOJIMKAIlHEH HACTOSIICH
CTaThH.

HcTounnk (puHaHcHpoBaHMA. ABTOPHI 3asBISIIOT
00 OTCYTCTBMHM BHELIHEro (prHAHCHPOBAHUS IPH MPO-
BE/ICHUH HCCIIECIOBaHMUS.

HNndopmupoBanHoe corjiacue Ha MyOJIUKALHUIO.
ABTOpBI TIOTYYMJIM MHCBMEHHOE COIIacHe 3aKOHHBIX
npeACTaBUTENeH ManreHTa Ha MyOIMKaUio MeTUIMH-
CKHX JaHHBIX U (poTorpadwuii.
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Mo [aHHBIM Hay4HbIX MCCNEef0BaHWM, 310KaYeCTBEHHbIE HOBOOOpPA30BaHMS y AeTell OTHOCATCS K MeaMKo-bMonornyecknm
dakTopaM pucka pa3sutus Tybepkynesa. HanpoTus, BO3HMKHOBEHME OHKOMOrMYeckoro 3abonesaHuns y pebeHka Ha QoHe
cylecTBytolwero TybepkynesHoro npouecca BcTpeyaeTcs KpaviHe penko. CoyeTaHMe 310KayeCTBEHHOro HOBOOOpa30BaHMS
n Tybepkynesa co3gaeTt TpyaHOCTU B AnddepeHuLManbHOM AMArHOCTUKE, NTeYeHUM NauMeHToB, NpodunakTuke o60CcTpeHuit
M peunanBoB. B faHHONM cTaTbe NpefcTaBNeHO KAMHMYeckoe HabniopeHve — pasBuTue y pebeHka 6 net ocTporo AnmMdo-
6nacTHoro neiiko3a Ha GoHe Tybepkynesa BHYTPUrpyAHbIX NMMdATUYECKMX Y310B B npouecce nedeHus. Tybepkynes npote-
Kan 6naronpuaTHO, HECMOTPS Ha MHOXXECTBEHHbIM CEMENMHbIN KOHTAKT Yy pebeHka U yCTOMYMBOCTb MUKODaKTepuii Tybepkynesa
K MpoTMBOTYDOepKynesHbliM NpenapataM y B3pOC/biX POACTBEHHUKOB MaumeHTa. Npu nebrote octporo numdbobnacTHoro nen-
K03a Habntopanocb nosiBNeHne ABYCTOPOHHUX MHOUNBTPATOB B IEMKMX U NNEBPANIbHOMO BbINOTA, KOTOPble He 6blan CBA3aHbI
¢ Tyb6epkynesom. lpoBepeHHas cneunduyeckas NoOIMXMMUOTEPANUS OCTPOro AMM@POoHBAACTHOrO NerKo3a M NPOAOIKeHMEe
XuMunoTepanuu Tybepkynesa npusenu K usnedyeHuto ot obomx 3abonesanHuii. MNopaepxmBatowas UMToCTaTUYECKAS U UMMY-
HOCYMNpeccuBHas Tepanus ocTporo nMMdo6nacTHOro neiikosa notpeboBana NepuoaUYeckUX KypcoB MpOTUBOPELUIMBHON
npotTuBoTybepkynesHoi Tepanuu B TedeHne 5 net. Yepes 10 neT HabntopeHns pebeHok 340poB. Takum 06pa3oM, BO3MOX-
HOCTb pefKoro B K/JMHMYECKOM NpakTuKe coyeTaHus Tybepkynesa u ocTporo nuMdobnacTHOro neikosa y getei cnenyet
YUYMUTbIBATb MPU AMATHOCTUKE WM NevyeHUu 3Tux 3abonesaHuid. lNpu npoBefeHWM KYpCOB MMMYHOCYMNPECCMBHOW Tepanuu
0CTpOro NMM@obaacTHOro nerko3a BO3HMKAET PUCK peakTuBaumu Tybepkynesa. Heo6xoaMMo pekOMeHLOBATb AJUTENbHOE
HabnogeHne Takux aeteit GTU3MATPOM M OHKONIOTOM ANsi NpodUNaKTUKKM peumanBoB o6oux 3aboneBaHui.

KntoueBbie cnoBa: netu; Tybepkynes BHYTPUIPYAHbIX TMMPATUYECKMX Y310B; OCTPbIM MMMGBOBNACTHBIN NeKo3; coyeTaHme
Tybepkynesa n OHKONOrUM.
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According to scientific research, malignant neoplasms in children are biomedical risk factors for the development
of tuberculosis (TB). On the contrary, the occurrence of oncological disease in a child against the background
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of an existing tuberculous process is extremely rare. The combination of malignant neoplasm and tuberculosis cre-
ates difficulties in differential diagnosis, treatment of diseases, prevention of exacerbations and relapses. This article
presents a clinical observation - the development of acute lymphoblastic leukemia (ALL) in a 6-year-old child against
the background of TB of the intrathoracic lymph nodes during treatment. TB proceeded favorably despite multiple
family contact in the child and resistance of Mycobacterium tuberculosis to anti-tuberculosis drugs in adult relatives
of the patient. At the onset of ALL, bilateral pulmonary infiltrates and pleural effusion were observed, which were
not associated with TB. Specific polychemotherapy for ALL and continued chemotherapy for TB led to the cure of
two diseases. Supportive cytostatic and immunosuppressive therapy for ALL required periodic courses of anti-relapse
anti-tuberculosis therapy for 5 years. After 10 years of observation, the child is healthy. Thus, the possibility of a rare
in clinical practice combination of TB and ALL in children should be taken into account in the diagnosis and treat-
ment of these diseases. During courses of immunosuppressive therapy for ALL, there is a risk of reactivation of TB.
It is necessary to recommend long-term observation of such children by a phthisiatrician and an oncologist to prevent
recurrence of both diseases.

Keywords: children; tuberculosis of intrathoracic lymph nodes; acute lymphoblastic leukemia; combination of tuberculosis

and malignancy.

BBEAEHUE

Tybepkynes (TB) u onkomormyeckoe 3aboieBa-
HUE — dYacTas COYETaHHAas TAaToJIOTHS Yy B3POCIBIX,
Yy KOTOPBIX pak JIETKOTO OOBIYHO pa3BUBAaeTCi B pe-
3yJbTaTe METaIuIa3uu DIUTENUS CIM3UCTON 000JIOYKH
OpOHXOB WJIM yYacTKOB SIMUTEIHM3AINN CTCHOK KaBepH,
YTO CUUTAETCA MPEIPaKoBbIMU U3MeHeHusIMU [0, &, 11].
VY nerell caMbIM 4YacTbIM OHKOJIOTMYECKHM 3a00JieBa-
HUEM SIBIISIETCS] OCTPBIN JIEKO3, TPU 3TOM B CTPYKTYpE
JETCKUX JICWKO30B TIOMUHHUPYET OCTpPBIi IuMpoOracT-
Heiid Jeiiko3 (OJUJI), Ha 00 KOTOPOTO MPUXOIAUTCS
75-80 % cmyuaes [3, 4, 10]. 13BecTHO, 4TO pHUCK pe-
OcHKa 3a005eTh TyOepKyJIe30M B OOJBINONW CTEIICHH
orpenessieTcss HaIUYHeM COIYTCTBYIOIIEH MaTOJIOTHH
[2, 7]. 3aboneBaeMOCTh TYOCPKYJIE30M B TPYIIIE JACTEH
C OHKOJIOTMYEeCKMMH 3abojeBaHusiMu B 11 pa3 Boliue,
yeM B OOIIeW MOMyJSIUM 3TOW BO3PACTHOH TpyT-
mel [15], y mereii ¢ ocTpsiM TuUMGOOIACTHBIM JIEHKO-
30M B 22 pasza BBIIIC, YeM Yy OCTaNbHBIX aeredd [14].
[Ipu sTOoM B 47 % citydaeB akTHBHBIN TyOepKyie3 pas-
BUBAJICSI B TCUCHHE MEPBBIX IISITH MECAIIEB XUMHOTEpa-
MUY JIEHKO03a, YTO CBUIETENICTBYET O PEAKTHUBAIUH JIa-
TEHTHON MH(EKIMK Ha poHe UMMyHOcymnpeccun [14].
[TanmeHTHl € TE€MaTOJOTHYECKUMH 3JI0KaueCTBEHHbI-
MH HOBOOOPA30BAHUSMH IOJBEPIalOTCs MOBBIIICHHO-
My PHUCKYy Pa3BUTHS TyOepKyie3a u3-3a T-KIIeTOYHOTO
UMMYHOIE(DHUIINTA, CBSI3aHHOTO C 3a00JIeBaHUEM H/HITH
ero neuenueM [13]. B atom cimyuae TyOepkynes, Kak
MIPAaBUJIO, IPUCOENHSETCS K paHee BO3HUKIIIEMY OHKO-
JOrH4YecKkoMy npoueccy. Takium 006pa3om, OHKOJIOrHYe-
CKre 3a00JIeBaHHS Y JIeTel OTHOCITCS K MEIUKO-OHO-
jmormueckuM (akrtopam pucka TyOepkynesa [9]. s
onpeneseHns pHucka pa3BUTHS TyOepkyneza y aeTei
C JIeMIKO3aMU HCHOJB3YIOT TECTHI in Vifro, OCHOBAHHBIE
Ha BBIpa0OTKe MHTEpQEpOHa-raMMa KIETKAMU KPOBH
MOJ] BO3JIEHCTBHEM CHEUN()UIHBIX aHTUTEHOB MUKO-
bakrepuii Tyoepkymne3a (MBT) — Interferon-Gamma
Release Assays (IGRA) rtecter [5, 12]. Hamporus,

BO3HHKHOBEHHE OHKOTEMAaTOJIOTHYECKOTO 3a00IeBaHuUs
y pebeHka Ha (hOHE yXKe CYIIeCTBYIOIIETO TyOepKyes3-
HOTO Tpoliecca sIBIsSeTCsl KpalHe pekol cuTyaluei,
MBI He OOHAPYKWUJIM OMHUCAHMS TAKWX CIy4aeB B Ha-
YYHOU JuTeparype. B ¢BA3M C 3TUM JEMOHCTpaLus
JAHHOTO KJIMHUYECKOTO HAONIOACHUS TPECTaBIsIeT
MHTEpPEC ¢ TOYKM 3PCHMS Kak TEUCHMs IByX 3aboie-
BaHUM, TaK M TAKTUKHM JaJbHEHIIEro HaOJIOICHHS.

KNIMHUYECKOE HABJTOOEHUE

[laruent, 5 ner Ha MOMEHT BBISBICHUs 3a0o0Je-
BaHus TyOepkyne3om (2006 r. p.), xwurenp CaHKT-
[Terepbypra. M3 paHHero aHaMHe3a HW3BECTHO, UYTO
MaQJIBYMK OT TIEPBOH OEPEeMEHHOCTH, MPOTEKaBIICH
C yrpo30il mpepwlBaHUA Ha Cpoke 26—27 Hemd., mpe-
sKJaMIicuet 2-i monoBuHbl. Ponbl Ha cpoke 35 Hen.,
Bec 2280 r, amuHa 44 cM, OLEHKAa MO LIKaje Armrap
7/8 Gamnnos.

AHaMHe3 10 TyOepKyJe3HOH MHGeKnuu

[pusur BIK B pomunbHOM Jg0ME Ha 5-€ CyTKU
KI3HH, pyOounk 3 MM. PeOeHOK W3 HeOIarompusaTHBIX
COLMATBHBIX W AMHEMHOJIOTHYECKUX yciaoBuil. C BO3-
pacra 1 rox (2007) cocTosul Ha AUCTAHCEPHOM HAOITIO-
JICHUH T10 MOBOAY MHOKECTBEHHOIO CEMEHHOro Tyoep-
KyJIE3HOTO KOHTaKTa. Bcero B cembe ueTBepo OONBHBIX
TyOepkyne3oM (TIOMHMO JaHHOTO pebeHka): 0aldyri-
ka — BbIsgBIeHa B Mapte 2007 . ¢ AUCCEMHHUpPOBAH-
HBIM TyOEpKy/e3oM JieTKuxX, BeienaeHueM MBT, uys-
CTBUTEJIBHBIX TOJBKO K 3TaMOYTONIy U BBICOKHM J103aM
n30HMa3ua, ymepia B anpene 2007 r.; qemymika OoneH
¢ 2010 . — wHQWIBTPATUBHEIN TyOepKyle3 JIETKHX,
MBT (+), 9yBCTBUTENBHOCTH TOJBKO K ITapaaMUHOCAIIU-
oot kucnore (ITACK) u xanpeoMunuHy, ABaXKIbI
OIIEPUPOBAH; B MOCIJIEIYIOIEM MIEPEX0]] B XPOHUUECKYIO
dbopmy, ¢ 2011 T. IPOKUBACT B APYTOM PETHOHE; MaMa
6ompHa ¢ 2010 . — wuHGUIBTPATUBHBIN TyOepKysie3
nerkux, MBT (-), knmuanyeckoe nznedenue ot 2011 r;
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Ters OompHa ¢ 2011 . — owaroBeIii TyOepKyie3
MBT (-), KIMHHUYECKOe H3JI€YeHHEe B TOM M€ TOY.
Junamuka npoosl Manty ¢ 2 TE y peOenka: wmai
2007 r. — mamyna 6 mm, ceHtsiops 2007 . — 17 mm,
2008 . — 14 MM, 2010 . — 12 Mm, 2011 . — ma-
nyna 7 MM, 4TO yKa3bplBaIO Ha WH(HUIIUPOBAHHOCTH
MBT ¢ 2007 r. IlpoGa c amiepreHoM TyOepKyIie3-
HbIM pekoMOnHaHTHBIM B 2011 . — mamyma 10 mm.
ManpuuK TONydnsT KypChl TMPEBEHTUBHOTO JICUCHHS
TyOepKyse3Hoi nHpeknnu: B caHatopun «MaroTka»
B 2007 m 2008 rT. mpenaparaMu W30HUA3U U TTHPA3H-
Hamuj (170 nueit). Jlanee aMmOyaTopHO TPEBEHTHBHBIC
kypesl B 2009 u 2010 rr. mo 2 mec.

Iepenecennvie u conymcmsyowue 3a0071€6aHUS.
C Bo3pacra 1 rom wacto 0oJel OCTPOH pecruparop-
HOW BUPYCHOHM HMH(EKIMeH, 00CTPYKTUBHBIM OpOHXH-
ToM. B Bo3pacte nOByX JieT Oblia AMArHOCTHPOBAaHA
OpoHXHMaJbHAsl acTMa, aronmuyeckasi, ObITOBas CEHCHU-
ownmsanus. [puctyner 3—4 pasza B roj, KynmipoBaJIUCh
HTIPATPOITHsT OpOMHUIIOM + PEHOTEPOTIOM, OyIeCOHUIOM
uHramsauonno. [lomywyan 0Ga3ucHyI0 Tepamuio cal-
MeTepoJioM + (uyTrkazoHoM. B mepuon nHabmioneHus
Mo TyOepKyle3y MpPUCTYNOB OpPOHXHAIBHOW acTMBI
He ObuT0. M3 meTcKuX WHQEKIHA TepeHeC BETPSHYIO
ocmy B 3 rona.

Hacneocmeennocms. Y Matepu B JISTCKOM BO3pac-
Te ObLIO 3a00JIeBaHUE KPOBU (IOKYMEHTOB HET).

Anamnes 3abonesanus. B poriecce AMCIIaHCEPHOTO
HAOJFONICHUST TI0 TYOCpKYJIe3HOMY KOHTAaKTy, B CBSI3H
C TOJIOKUTEIILHOM MPOOOH C aJlIepreHoOM TyOepKyIie3-
HBIM PEKOMOMHAHTHBIM, TPOBEICHA BIIEPBBIC MYIb-
TUCTIMpajibHas KommbioTepHas Tomorpadus (MCKT)
opranoB TpymHoH momoctu 22.08.2011 (puc. 1)
C BHYTPHBEHHBIM KOHTPACTHPOBAHUEM. 3aKIIOUYCHUE:
«B nerkux 0e3 04aroBbIX ¥ MH(WIBTPATUBHBIX H3Me-
HeHMH. BpIBISIOTCS MUMQOY3IBI TpaxeoOpOHXHAb-
HOM TpymIibl cripaBa (10 8 MM), TpaxeoOpOHXUAIBHOM
Tpynmsl ciieBa (Mo 7 M), TuM(aTHICCKUE Y3IIbI KOp-
HEll JIeTKUX ¢ JBYX CTOpoH (1o 6 MM), Oudypkarm-
OHHOU rpymimsl (1o 7 MMm). B cTpykrype numdarude-
CKHUX Y3JIOB KOPHEH JIETKMX M BJIOJb MPOMEXKYTOUHOTO
OpOoHXa MHO)KECTBEHHBIE KalIbITUHATHI».

YcranoBiien nuarfos: «TyOepkyne3 BHYTpPUTPYI-
HBIX JIUM(ATHUECKUX Y3JI0B OpOHXOIMYJIbMOHAIBHBIX,
TpaxeoOpOHXHAIBHBIX TPYHI C JIBYX CTOPOH, Oudyp-
KallMOHHON TpyNmbel B (a3e HEMONHOH KalblWHA-
mnn, MBT (—)». VMaTencuBHas ¢aza XUMHOTEpaITiu
MpoBeeHa B yclnoBUAX cramuoHapa ¢ 23.09.2011
mo 21.03.2012. C yyetoMm pe3ucTOrpaMMbl UCTOYHH-
Ka, BO3pacTa, MEPEHOCHMOCTH IPOTUBOTYOEpKYyIEe3-
HBIX TIpenapaToB W XapakTepa Ipollecca MomodpaH
VHANBUIYaTbHBIA pPEXHM XWMHOTEPANlUU: aMHUKa-
uuH, uzonuasua, ITACK, stamOyron. 3aboneBanue
TYOEpKyJIe30M MPOTEKAI0 C YMEPEHHO BBIPa)KCHHBI-

Puc. 1. MNaument, 5 ner. KomnbloTepHas Tomorpacus rpyaHoi
KNeTKu (Ty6epKynes BHYTPUTPYAHbIX nMMpOY3OoB)
or 22.08.2011

Patient, 5 years old. Computed tomography of the
chest (tuberculosis of the intrathoracic lymph nodes),
22.08.2011

Fig. 1.

MH CHMITOMaMH WHTOKCHKAI[UH: OJIEIHOCTh, IEpH-
OpOUTANBHBIA 1MAHO3, NEPUPEPHUUCCKUI MHUKPOIO-
nuaneHuT. Pusnveckoe pasBUTHE: 4-¢ [EHTUIBHBIC
KOPUJIOpHl IO Macce Tela u pocty. KimHudeckuit
aHalM3 KPOBM TPU TOCTYIUIGHWH B CTal[OHap: Te-
mornooun (Hb) — 121 r/m, spurpouuts (Er) —
4,2 - 10'%/n, neiixormter (L) — 7,2 - 10%/7, mamodxos-
JepHble HerTpodwmisl (/1) — 2 %, cerMeHTOsIIepHbIC
HelTpoduiet (c/s1) — 36 %, MoHOLIUTHI (MOH.) — 4 %,

33uHOGMIEl (303.) — 15 %, mumdoruter (TuMd.) —
42 %, 6azoduisl (6a3.) — 1 %, CKOpOCTh OCemaHUs
sputpormtoB (COD) — 4 wmm/4. buoxmmmueckue

IoKa3aTeld B TpeAeliaX HOpPMBL. AHAIU3 MOYU —
B HOpME. VYJIBTPa3ByYKOBOE HCCIIEIOBAHNE OPTraHOB
OpromrHO# TonocTr 6e3 maronoruu. PudPoOPOHXOCKO-
nusi: «Cnusucras 000Jiouka Tpaxew W OpOHXOB 0e3
BOCIAJIMUTEIBHBIX WM3MEHEHUH. PyOrioBbIe M3MEHEHUS
Ha CTEHKE BEpXHeHoJeBoro OpoHxa ciesa». Mccremo-
BaHMSI MOKPOTHI, MIPOMBIBHBEIX BOI OpoHXOB Ha MBT
orpuiiaresbhbl. Ha GoHe mpoBoauMOro jieueHus moIy-
YeHa IOJIOKUTENIbHAS JIMHAMUKA: MCYC3HOBCHHE WH-
TOKCHKAIIMOHHOTO CHHJIpPOMa, MpHOaBKa Macchl Tela
(2,6 xr). Konrpomsras MCKT ot 20.02.2012, 3akJro-
yenne: «llonoxxuTensHas TMHAMHKA B BUJIE YMEHbIIIE-
HUSl BHYTPHUTPYIHBIX JTUM(OY3JI0B, HApacTaHUS Kallb-
nuHauuny». Beimucan 23 mapra 2012 r. u3 cranuonapa
Ha aMOyllaTOpHOE JIeYeHUe, OT CAHATOPHOTO JICYCHHS
otkazaincsi. OCHOBHOU Kypc JI€YeHHUS K MOMEHTY BBIITH-
CKHU cocTaBm 6 Mec. KnmnHndeckuii anainu3 KpoBU MPH
Beinucke, 20.03.2012: Hb — 137 v/n, L — 7,4 - 10%/7,
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a

Puc. 2.

MaumenT, 6 net. KomnbiotepHas Tomorpadus rpyaHoi knetku ot 04.06.2012: MHOXeCTBEHHbIe ABYCTOPOHHUE Cy6nieB-

panbHble MHOUALTPaTbI B IEFKMX, ABYCTOPOHHUI MMAPOTOPAKC (@ — akcManbHaa npoekuus, b — GppoHTanbHaa npoekums)

Fig. 2.

Patient, 6 years old. Computed tomography of the chest, 04.06.2012: multiple bilateral subpleural infiltrates in the

lungs, bilateral hydrothorax (a - axial projection, b - frontal projection)

tpombormthl (Tr) — 214 - 10%1, w/s — 1 %, c/s —
49 %, moH. — 3 %, 303. — 3 %, mumd. — 43 %,
MOH. — 4 %, COD — 6 mm/u. Da3y npomoIKEeHUs
MPOTHBOTYOEPKYIE3HOW XUMHOTEPATMHA  ITPOBOIMIH
JIBYMsI TIPOTHBOTYOEpKYJIE3HBIMU Tpernaparamu (U30-
Huasuj + 3TaMOyToJI) B MPOTUBOTYOCPKYIC3HOM JIHC-
naHcepe. [lepeHOCHMOCTh JedeHHS ObLIa XOPOIIEH.
ITocnennee mocemnienye AUCIIaHCepa MEpe]] yXy/IICHHU-
eM coctossaus 23.04.2012, ObIIT BBIMOJIHEH KIMHUYE-
ckuit ananu3 kposu: Hb — 129 /1, L — 5,5 - 10°/m,
/s — 0, ¢/ — 48 %, 303. — 5 %, mumd. — 43 %,
MOH. — 4 %, COD — 16 mm/4. PebeHok 3kamo0d
HE TIPEIbSBISI, MPH OCMOTPE TATOJOTHH HE BHISB-
JICHO.

Pe3koe yxypniieHHe COCTOSIHUSI C CEpEIMHBI  Mast
2012 r., xorma HOSBWIMCH OOMM B YKHBOTE, OJEIHOCTH
KOKHBIX TTOKPOBOB, JIMXOPaJIKa 0 (eOpHIbHBIX MUQD.
O6parmmich B ToymkrmHAKY 23.05.2012, cocrostaue pac-
LICHEHO KaK 0CTpasi pecriuparopHasi BUpyCcHast MH(EKIHS,
OT TOCIUTAIM3AIMK OTKa3ajics. BreImoiHeHa 0030pHas
PEHTIeHOrpaMMa OpraHOB TpPYIHOH monmoctu — 0e3
maronorud. Mama TmaryeHTta u3-3a Ooneld B KHMBOTE
y peOeHKa CaMOCTOSTEBHO IMPHHSJIA PEIICHUE O Ipe-
KpallleHUH UM TIpHeMa MPOTUBOTYOCPKYJIC3HBIX Mpera-
paros. 30.05.2012 B cBs3u ¢ JaTbHEUIINM YXYALICHUEM
COCTOSTHHS] MaJIRIMK TOCIMTAIIM3UPOBaH B JleTcKyro nH(ek-
IMOHHYIO OonbHMITY Ne 5 ¢ muarHo3oMm « H(GEKITHOHHBII
MOHOHYKJIC037», OTKyJa TIEPEBEACH B OTICIICHHC XHUMHO-
Teparuu Jieliko3oB Jlerckoli roposckor OonbHUIBL No 1.

[Ipy mocTyruieHMHM B TeMaToJOTHYecKoe OTIelie-
HUE: COCTOsSHUE Tshkernoe. JKamoObl Ha OONM B YKHMBO-
T€, ¢1a00CTh, OTCYTCTBHE alllleTHUTa, KOCTHBbIC OOJIH.
Temnieparypa cyodeopunbnas. [lepudepudeckue aum-
(hboy3ibl MICHHON TpPyMIbI, TOAMBIIICYHBIC, aXOBhIC
mo 1,0 cm tutotHble, Ge30one3HeHHbIe. JKHUBOT yBe-
JMYEH 3a CYeT BBIPAXEHHOM TIenaroCTIEHOMETalliuu:
medeHp +16 cm, cemesenka +14 cMm m3-mox Kpas pe-
OepHOW Jyrd, OueHb IUIOTHBIC. TOHBI CepjIa SICHBIC,

putMuuHble 110 B MuHyTY. OZBIIIKKA HET, 4acTOTa Ibl-
XaHusl 24 B MHHYTY, JIbIXaHHE KXECTKOE, XPUIIOB HET.
B anamuse xposu ot 31.05.2012: Er — 3,84 - 10%/x,
Hb — 103 r/n, Tr — 129-10%n, L — 7,2 - 10%m,
omacter — 27 %, n/a — 5%, ¢/1s — 6 %, MOH. —
3 %, mamdp. — 59 %, COD — 43 mm/u.
Muenorpamma ot 04.06.2012. SnepHocTs KOCTHO-
ro mosra — 250 - 10%/x1, 6macter — 98,4 %. Ummy-
HO(QEHOTHIUPOBAHNE MOHOHYKJIEAPOB KOCTHOTO MO3Ta
MetomoM mpotouHoi muromerpuu: OJUJI. buoxumus

kpoBu 04.06.2012: Genmok — 46 r/1, agaHWHAMUHO-
TpaHcdepaza — 52 E/n, acmaprarammHOTpaHChepa-
3a — 51 E/m, ouwmupyowmn — 11,8 MxM/I, MOYeBH-
Ha — 2,5 mm/n, kpeatuaud — 0,04 mm/i, ModeBas
kuciaora — 0,13 mm/n, caxap — 4,7 mm/in, Na —
135 mm/n, K — 4,52 mm/n, Ca — 1,19 mm/n1, nak-
Tatnerunporenasa — 1275 E/m.

MCKT rpymnoit monoctu 04.06.2012 (puc. 2, a, b):
«KT-kapTiHa MHOXECTBEHHBIX ABYCTOPOHHHX CYO-
TUIEBPAJIbHBIX HWHQUIBTPATOB JIETOYHOM TKaHH, IIBY-
CTOPOHHUI TUIpOTOpaKc. BeipaskeHHAs TenaTocieHo-
Meranusi. JIum¢oy3mnbl cperocTeHns 1 KOpHEH JIETKHX
crabuibHbl, 10 cpaBHeHuto ¢ MCKT ot 20.02.2012
C TpHU3HAKAMHU KallbIIMHAIIMM B TIPEKHEM OOBEeMe».
Hccnenoanus Ha MBT MOKpOTBI, IIPOMBIBHBIX BOJ
OpOHXOB (MHKpPOCKOMHS, IOJIUMEpa3Has LEeMHas peak-
151, TIOCEB) OTPULIATEIbHBD.

[Mocne xoncynbranmuu (rU3NaTpa cnenupuaecKuit
XapakTep JUCCEMHUHAIMU B JIETKUX OTBEPrHYT. B cBi-
31 C BO3MOXHOCTBIO MPOTPECCUPOBAaHUS TyOepKyie-
3a 07.06.2012 BO300HOBIEHA TPOTHBOTYOCPKYIIE3HAS
Tepanusi TpeMsi MPOTUBOTYOEPKYJIE3HBIMH Tperapara-
MU — HM30HHA3UJIOM, MUPA3UHAMUIOM, 3TaMOyTOIOM.

Knuanueckuit amarno3: «Octpeiii  auMdoOnacT-
HBIH Jieliko3, Common-MMMYHOJIOTHYECKUH BapHaHT,
1-s axtuBHas (azay. ComyrcTByrommii: «Tybepkymnes
BHYTPHUTPY/IHBIX JIUM(OY3JIOB B (a3e KaJbIHHAIHH.
BbponxuanbHas acTMa, peMHCCHS».
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C 07.06.2012 nmauaro neuenue OJIJI mo mporpam-
Me ALL-MB-2008. PebeHok moirydan AeKcaMeTasoH,
BUHKPHUCTHH, pyOOMHUIIMH Ha ()OHE MAaCCHBHOH aHTH-
OakTepuanbHOH Tepanuu (MeporeHeM, aMUKaLUH, QIy-
KoHa30;m). OTMeUanuch OCIOXHEHHS: HEUTpOIIeHUS,
TOKCHYECKOE TOpaXCHNWE MeUeHH, IOYeK, MOJHMHEH-
pomatus, S3BEHHO-3PO3MBHOE MOpaKEHHE MHUINEBOJIA
C MOJIOKUTENBHON TUHAMHUKOH Ha (hOHE MPOBOIUMOIL
Tepanuu. Pemuccus 1oCTUTHYTa K 36-My JHIO Tepanuu
OJIJI (12.07.2012). Muenorpamma Ha 36-i 1eHb Tepa-
mun. 12.07.12: saepHOCTh KocTHOTO Mo3ra 40,0 - 10%/1,
6mactel — 0,4 %. [IpoBeaeHb! Kypchl KOHCOMHIANNH 1,
2, 3. CocrosHue pedeHKa YIyqlIHIOCh, KOHTPOJIbHOE
MCKT-uccnenosague inerkux 27.06.2012 BBIIBUWIO
MOJOXXUTEIbHYIO0 JUHAMHUKY paccachlBaHUs HHOUIb-
TPAaTUBHBIX M3MEHEHUM B JIETOYHOM TKaHU, IUIEBPAJIb-
Horo BbIMOTa. OHAKO B CBSI3M C MOSIBICHUEM XPHUIIOB
B sierkux 19.07.2012 BeimonHeHa koHTposbHass MCKT
IPYIHOHN KIJIETKH, HAa KOTOPOH OOHApy>KEHO IMOSIBJICHHE
MHO)KECTBEHHBIX JIBYCTOPDOHHHX OYaroB B JIETKHX
(puc. 3).

20.07.12 mpoBeneHa (GpuOPOOPOHXOCKONHS CO B3S-
TeM OponxoaibBeossipHoro naBaxka (BAJI). Uccneno-
Baane bAJI mva MBT: nomumepasHas 1enmHas peakius
JIBYKPAaTHO, MHUKPOCKOTIHSI ¥ TOCEB OTPHIATEIbHBI.
Mukpockonuss u 1ioceB BAJI Ha TpuOBI BBIIBUIN
Aspergilla niger, nTuarHocTUpOBaH MHBa3UBHBINA acmep-
ruuie3. IlpoBenen kypc Tepanuu HpPOTUBOIPHUOKO-
BbIM IIPENapaToM BOPHKOHA30JIOM C IOJOKHUTEIbHON
JUHAMHUKOW KJIMHUYEeCKOH W jaboparopuoit. MCKT:
KOoHTponbHOe oOcnenoBanue 21.08.2012 — 6e3 ma-
TOJIOTMYECKUX M3MEHEHHUH B JIerKuX. Bcero Ha otnme-
neann remaronoruu JAI'B Ne 1 peGeHok Haxomuics
¢ 31.05.2012 mo 06.02.2013 (c mepepsiBamu). Bech
9TOT TEpUOJA MallBiuK HaOmomancs QTH3HATPOM,
MOJTy4aj MPOTUBOTYOEPKYJIE3HYIO TEpaIruio: H30HH-
azug (¢ 08.06.2012 mo 25.10.2012), mmpazuHamMua
(c 08.06.2012 gepe3 menp mo 25.10.2012), sTamoOy-
ton (08.06.2012-23.07.2012 wuepe3 nenp), ITACK
(24.07.2012-28.10.2012). 25.10.2012 ycTaHOBIEHO KIHU-
HUYECKOE H3JIedeHHEe TyOepKysesa, MEepeBOld B TPYIILy
III-b aucnancepHoro yuera.

[MognepxuBatomast Ttepamuss OJIJI mposeneHa
¢ 06.02.2013 mo 19.08.2014 (na3Ha4eHBI Kypchbl MeT-
arpekcata, JeKcaMeTa3oHa), y peOeHKa KOHCTaTHpO-
BaHa CTOWKasl pemuccus leiiko3a. Ha ¢oHe nmmyHO-
CYIPECCUBHOH Tepaluy OTMEYaCh TPaH3UTOPHbIE
W3MEHEHHUs] CO CTOPOHBI aHAJIM30B KpPOBHU (aHEMHUS,
neiikonenus, Tpom6onuTonenus) ot 12.03.2014: Er —
3,75 -10%n, Hb — 105 r/m, Tr — 142 - 10°/n, L —
29101, w/s — 4%, c/a — 41 %, moH. — 5 %,
203. — 5%, mamp. — 45 %, COD — 16 mm/4,
¢ mocrueaymroniei HopMmanuzanude. B ocrambHOM co-
CTOsIHME peOeHka 0e3 MaToJIOTHYeCKUX H3MEHEHH.

Puc. 3. MNauuent, 6 net. KomnblotepHas Tomorpacus rpyaHomn
knetkn 19.07.2012: nosiBneHue MHOXECTBEHHbBIX ABY-
CTOPOHHMX O4aroB B BEPXHUX OTAenax Nerkmx
Patient, 6 years old. Chest computed tomography
19.06.2012: the appearance of multiple bilateral foci
in the upper lungs

Fig. 3.

Kypcbl npoTuBoTYOEpKyI€3HOH XUMHOTEpauu AByMs
npenaparaMu (M30HUA3U + MUPa3MHAMUI W H30HHUA-
3un + [TACK) npoBoaunu B neproabl IMMYHOCYTIpeC-
cuBHoW Tepanuu. llopnepsxkuBatomas Tepanus OJIJI
npekpaiuena ¢ 2015 r. IIpoTuBopennuBHOE JIeUEHHE
TyOepkynesa mpomomxkan B 2014 u 2015 tT. B neTHMI
nepuon B caHatopun «llerpoaBopen» (pexuM XHMU-
oTepanuu M3oHUasun + nupasunamun). [locne 2016 .
KypCOB ITPOTHBOTYOEPKYJIC3HOW XUMUOTEPAIMK HE TO-
Jqydaj, HO KOHTPOJIb B HPOTUBOTYOEPKYJIE3HOM [IHC-
naHcepe ObuT mMpomomkeH. OcoOEHHOCTh KOHTPOIHHOM
UMMYHOJIMaTHOCTUKHU TyOepKyse3a cocTosyia B Cilely-
foieM. B B3 ¢ Me10TBOOM reMaTosiora ¢ MOMEHTa
3aboneBanust OJIJI B 2012-2014 rT. KO>)KHBIE HIMMYHO-
Joruyeckue mpoosl He mpoBonwau. B 2013 u 2014 1T
nposeneH in vitro IGRA-tect — T-SPOT.TB, pe3symns-
tar nonoxurenbHeid. B 2015 . mpo6a Manty ¢ 2 TE:
namyia 17 MM, mpoda ¢ angepreHoM TyOepKyJae3HbIM
pexomOuHaHTHRIM — 20 MM. B cBs3u ¢ BbIpakeH-
HOM MECTHOM peakiued marhb MajibiHMKa OTKa3allach
OT JallbHEWIIero npoBeAeHus: KokHbIX 1mpod. MCKT
opraHoB rpyaHod momoctu 2013, 2014, 2015 rr:
«Oy4aroBelx ¥ MH(UIBTPATUBHBIX M3MEHEHUH HE BBI-
ABJICHO. V3MeHeHHsT BO BCeX TIpyINax BHYTPUIPYA-
HBIX JTUM(ATHIECKUX Y3JI0B CTAOMIBHBI, UX pa3Mepsl
U CTeleHb KanbUuUKanuu He Hapactator». [locnen-
Hee oOcienoBaHWE B MPOTHBOTYOEPKYJIE3HOM MHC-
naHcepe nposeneHo B 2018 . Pebenky Obuto 12 mer,
3mopoB. TyOepKyse3HbIii KOHTaKT OTCYTCTBYET (MaTh
U TeTs — KIMHAYECKOe M3JICUCHNUE, JIeAyIIKa epeexat
B npyroii peruoH). T-SPOT.TB — monoXUTEIbHBIMN.
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Puc. 4. MNaumeHt, 12 net. 0630pHas peHTreHOrpaMma OpraHoB
rpyaHo knetku 16.08.2018 (6 ner HabniopeHus).
MaTtonoruu He BbIIBNEHO

Patient, 12 years old. Plain X-ray of the chest organs
16.08.2018 (6 years of observation). No pathology
was revealed

Fig. 4.

O0630pHAast pEeHTreHOTpaMMa OPTraHOB TPYTHOU ITOJIO-
CTH — TaTOJIOTUU HE BBIsIBICHO (puc. 4).

Kimandeckunii aHanmu3 KpoBH — 0€3 MaTOJOTHH.
Habmionenne B TpOTHBOTYOEPKYIE3HOM JTMCTIAHCEPE
opu10 3aBepmieHo B 2018 1., B jmampHeWIIeM 10 Ha-
CTOSIILIETO BPEMEHM HAOIIOIAaeTCsl NETCKOW TOIUKIIU-
HUKOM, 3/10pOB.

OBCYXIOEHUE N 3AKNIOYEHUE

IlpuBeeHHBIN KIMHUYECKUM cllyyall MpeicTaB-
nsier peakoe HaOmropenue passutus OJIJI y pebenka
Ha ¢one neyenuss Th BHYTpUTPpYIHBIX JIUMQOY3IOB.
Oco0eHHOCTBIO TyOEepKyJIe3HOro IpoLecca cTana TeH-
JEHIM K 3aXKUBICHUIO, HECMOTPS Ha MHO)KECTBEH-
HBIH TyOepKyJe3HbIl KOHTAKT, JIEKAPCTBCHHYIO yCTOM-
ynBocTh MBT y OOnbHBIX TyOepKyne30M B3POCIBIX
POACTBEHHUKOB, YTO CBHUJETEILCTBYET O JOCTATOYHO
CTOMKOM NPOTHUBOTYOEPKYJIE3HOM HMMYHHUTETE y pe-
ocHka. [IpUumHHO-CIEACTBEHHONW CBs3M MEXTy 1b
u OJIJI B naHHOM ciyyae HE MpOCMaTpUBaeTcs, Ty-
OepKyJie3 XpOHOJIOTHYECKH ObLI MEPBBIM 3a00JIeBaHNU-
em. Ha sranme nuarHoCTHKM JeHiKo3a BO3HHUKIA HEOO-
XOANMOCTh MCKITFOUCHHUST 000CTPEHUs TyOepKyIe3HOTO
nporiecca, MOCKOJIbKY y peOeHKa MOsBHINCh MHOXKE-
CTBEHHBIC yYacTKW WHQHUIBTPALUHU B JIETOYHOH TKaHU
U IUIeBpalibHBIN BHINOT. Hanbonee BeposTHBIMU MpU-
YMHAMHU 3TUX M3MEHEHWH ObLIM JieiiKo3Hast MH(MIb-
Tpamms JIETKUX, KoTtopas HaOmomaercs y 60-90 %
0OJIBHBIX OCTPBIM Jieiiko3oM [1], U Hecneruduueckas
(uadexumonHast) nHeBMOHHMs. Ha orame Tepanuu
OJIJI BHOBB MOTPeOOBAIIOCH HCKIIOYCHUE pPEaKTHBa-
UM TYOEpKyJIEe3HOro Ipolecca B CBA3M C IOSIBICHU-
€M MHOYKECTBEHHBIX JIByCTOPOHHHX OYaroB B JIETKHX.
OtcyrcrBue MBT B maronoruyeckom Marepuaie u 00-

HapyXeHue A. niger TIO3BOJIWIO TPAKTOBATH IPOIIECC
KaK WHBa3MBHBIA acrnepruuie3 Ha (oHe CHIKCHHS
MMMYHOJIOTUYECKOM PEaKTUBHOCTU OpraHu3Ma Ipu
OCTpOM Jieliko3e. beicTpoe paccackiBaHUE W3MEHEHHH
B JICTKHX Ha ()OHE ITUTOCTATHUCCKON W aHTHOAKTEpH-
aJbHOM Tepamuy, a 3aTeM aHTUMHUKOTHUYECKON Tepa-
MUY TIOATBEPANIIO OTCYTCTBUE IporpeccupoBanus Th.
B panpueiimem Ha Bcex srtamax jedeHuss OJUJI pe-
OCHOK ToNy4an «(pTHU3UATPUIECKOE COMPOBOXKICHUE)
B BHUJE TPOAOIDKEHHS OCHOBHOTO Kypca MPOTHBOTY-
OepKyJe3HON Tepanuy U MPOTUBOPEIMIUBHBIX KYPCOB.
OO6mmii cpok HaOmoneHus: pedeHKa B HACTOsAIIEE Bpe-
M cocraBinsger 10 nmer or mMoMeHTa BblsiBlieHust Th
u 9 ner ot aebrora OJIJI. Takum 0O6pa3oM, COBMECTHOE
HaOMo/IeHue | JiedeHne peOeHKa OHKOJIOraMu U (TH-
3UaTpaMu TO3BOJWIO TOOUTHCS CTOWKOTO H3JICUCHUS
MaJIb4MKa, HECMOTPSI HA CEPbE3HBIN MPOTHO3 10 000-
UM B3aWMHO OTSTOIIAIOIIMM 3a0oneBaHusM. JlaHHBIHI
MIPAMEP CBHUIETENBCTBYET O HEOOXOAWMOCTH OHKOJIO-
THYECKOW HACTOPOXKEHHOCTH JIETCKUX (DTHU3HMATPOB,
a TaKKe JIETCKUX OHKOJIOTOB B OTHOIICHUH TyOepKy-
Jie3a, TIOCKOJIbKY BO3MOXKHO COUETaHHE JBYX 3aboiie-
BaHUWI: TyOepKyne3a | JeilKo3a.

OONOJIHUTENIbHAA UHOOPMALUA

Bxkaan aBTropoB. Bce aBTOpbI MOATBEPKIAIOT CO-
OTBETCTBUE CBOErO aBTOPCTBA MEKIYHAPOAHBIM KpH-
tepusim ICMIJE (Bce aBTOpBI BHECIH CYLIECTBEHHBIN
BKJIaJl B pa3pabOTKy KOHLENIMH, IIPOBEICHHUE HCCIIe-
JIOBaHUsI M IOJATOTOBKY CTaTbU, MPOWIN M OJOOPUIH
(UHATBHYIO BEPCHUIO Tepel MyOIuKaluei).

Kondaukr naTepecoB. ABTOPHI IEKIApPUPYIOT OT-
CYTCTBHE SIBHBIX U MOTCHIUAIBHBIX KOH(INKTOB HHTE-
pPECOB, CBSI3aHHBIX C IMyOJWKAIMEeH HACTOSIICH CTAThU.

Hcrounnk punaHcupoBanus. ABTOPHI 3asBISIOT
00 OTCYTCTBHMM BHEUIHETO (pMHAHCHPOBAHMS HPH MPO-
BEJICHUH HCCIIEOBaHMS.

HNudopmupoBanHoe coriacue Ha NMYyOJMKALMIO.
ABTOpBI TIONYYHIIM MHUCHBMEHHOE COTIIACHE 3aKOHHBIX
MpeACTaBUTENICH MaleHTa Ha MyOIUKalUI0 METUIH-
CKUX JaHHBIX M (poTorpaduii.
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OCOBEHHOCTW CTPYKTYPHOW 3MUNENCUMN Y DETEN,
NMEPEHECIWUMX FTEMOPPATMYECKUA UHCYNBT
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AKTYanbHOCTb M3y4YyeHWs NOCNEeLACTBUI FeMOpparMyecknMx MHCYNbTOB Yy [AeTell paHHero Bo3pacta obyc/ioBfieHa 4acTo-
TOM LepebpoBaCKyNapHOM NaTtonoruun, GopMUPOBAHNEM CTOWKOrO HEBPOSOrMYeckoro geduumTta, B TOM YMCAE MOCTUH-
CYNbTHOW 3MUIENCUM, BbICOKOM NIETaNbHOCTbIO. M3BECTHO, YTO reMopparum AMarHOCTUPYKOT B MepBble 28 AHEN XU3HU
y 6,7 u3 100 000 mMnapeHues, y aeten ¢ 28-ro aHa xusuu oo 18 net — ot 0,7 po 5,1 cnyyasa Ha 100 Tbic. aeTckoro Hace-
nenHus. JleTanbHOCTb MpU reMopparMyeckmx U UWeMUYeCcKMX MHCYNbTax y aeTein cocTaBnseT ot 7 po 28 %. dnunentuyeckue
MPUCTYMNbl OCTPENLLIEro U OCTPOro NEPUOAA UHCY/IbTA — MPOTHOCTUYECKM HebnaronpusaTHble GakTopbl TeYeHUst 3aboneBaHus.
B cTaTbe npuBeneHbl KpaTkue nuTepaTypHble AaHHble 06 3TUONOTUKU U NOKANM3aLUU FeMoppParMiyeckmux UHCYNbTOB, UX POJU
B popMupoBaHUKN dhapMakopesncTeHTHoM anunencun. Ocoboe BHUMaHWE yaeneHo ponu No3gHen remopparmyeckon 6onesHu
HOBOPOXAEHHbIX, COMPOBOXAALWENCS BHYTPUUEPENHbIMU KPOBOM3USAHUSMKU, B HOPMUPOBAHUM CTPYKTYPHOM 3nUAEncum
B nocneaywoleM. B pabote npeactaBneHbl Takxke COBCTBEHHble KAMHMYECKMe HabniogeHus 25 nauueHTOB, CTpajaloLmx
anunencuei, nocne NnepeHeceHHoOro reMopparnMyeckoro MHCyAbTa C ONMCAHWEM KJIMHUYECKOW KApTUHbI, 0CoBeHHoCTel
NapoKCU3MasbHbIX COCTOSIHUM U WMX Tepanuu, LAHHbIX HeMpoBM3yanusaumu, 3nekTpo3Huedanorpaduyeckux GeHoOMeHoB.
MpencTaBneH KAMHUYECKUIA MpUMEp, B KOTOPOM PacCMOTPEHbI KIMHMKO-aHAMHECTUYECKUE, 31eKTPOdU3N0NIOTMYECKUE AaH-
Hble naumeHTa ¢ GapMaKope3UCTEHTHOM 3nunencuen, pa3BuBLIEICS BCIeACTBME NEPEHECEHHOTO FrEMOPPArMYeCcKOro MHCYNbTa
Ha (oHe no3aHen remMopparmyeckon 60ne3HM HOBOPOXKAEHHbIX.

CTpyKTypHas anunencus y geTtei, GopMupyoLLascs nocsie nepeHeceHHoro reMopparMyeckoro MHCybTa, CONpoBOXAAET-
€S 3HAQYUMbIMU MYNIbTUPErMOHANbHBIMU MOBPEXAEHUAMU, BbIPAXKEHHBIM HEBPOJIOTMYECKUM AePULUTOM U XapaKTepusyeTcs
(hapMaKope3nCTEHTHbIM TeYEHUEM.

KntoueBble cnoBa: MHCY/bT; CTPYKTYpHAs 3NUAENcUs; NO3AHAS reMopparmyeckas 60se3Hb; HOBOPOXKAEHHbIE.

STRUCTURAL EPILEPSY IN CHILDREN WHO HAVE SUFFERED A HEMORRHAGIC STROKE
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The relevance of studying the consequences of hemorrhagic strokes in young children is due to the frequency of
cerebrovascular pathology, the formation of persistent neurological deficits, including post-stroke epilepsy, and high
mortality. It is known that hemorrhages are diagnosed in the first 28 days of life in 6-7 out of 100,000 infants,
in children from the 28th day of life to 18 years of age from 0.7 to 5.1 cases per 100 thousand children. Mortality
in hemorrhagic and ischemic strokes in children ranges from 7 to 28%. Epileptic seizures of the acute and acute
period of stroke are prognostically unfavorable factors of the course of the disease. The article presents brief
literature data on the etiology and localization of hemorrhagic strokes, their role in the formation of pharmaco-
resistant epilepsy. Special attention is paid to the role of late hemorrhagic disease of newborns, accompanied by
intracranial hemorrhages, in the formation of structural epilepsy in the future. The paper describes own clinical
observations of 25 patients suffering from epilepsy after a hemorrhagic stroke with a description of the clinical
picture, features of paroxysmal states and their therapy, neuroimaging data, electroencephalographic phenomena.
A clinical example is presented in which the clinical, anamnestic, electrophysiological data of a patient with
pharmacoresistant epilepsy developed as a result of a hemorrhagic stroke on the background of late hemorrhagic
disease of newborns are considered.
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Structural epilepsy in children, formed after a hemorrhagic stroke, is accompanied by significant multi-regional damage,
pronounced neurological deficit and is characterized by a pharmacoresistant course.

Keywords: stroke; structural epilepsy; late hemorrhagic disease; newborns.

BBELEHUE

[MpoGnema WHCYNbTa y JeTeil U MOAPOCTKOB TIPH-
oOperaeT Bce OOJBIIYIO aKTyaJlbHOCTh, YTO CBSI3aHO,
B YaCTHOCTH, C COBEPIICHCTBOBAaHUEM METOAOB HEHpo-
BU3yaJlM3alUM B eanarpud. Yactora HHCYIBTOB B JIET-
CKOM Bo3pacte cocTasister oT 2 1o 13 na 100000 mereit
©KErogHo, JaHHas maTtojorus — ojaHa u3 10 caMbIx
YacThIX NPUYMH JETCKOM cMmepTHOCcTH [22]. YactoTa
BCTPEYAEMOCTH HIIEMHYECKUX M TIeMOPpParuuyecKux
MHCYJIBTOB B JI€TCKOM BO3pacTe NPUMEPHO OAMHAKO-
Ba. [emopparuueckue HWHCYJIbTBl B IMEIUATPUUECKOU
npakTuke Berpedatores y 50 % manumentos (y B3poc-
aeix — 20 %) [11, 21]. K remopparndyeckuM HHCYIIb-
TaMm y JeTe M MOAPOCTKOB OTHOCST BHYTPHMO3TOBOE
KPOBOM3IUSIHAE B COYETAHWH C BHYTPHIKEITYIOUYKOBBIM
KPOBOMJIMSIHMEM WM 0€3 Hero, HeTpaBMaTH4ecKoe
cybapaxHOMIAIbHOE KPOBOM3IMsHKME. B mpoBeneHHOM
UCCIICAOBAaHUM M3 2,5 MIH JeTed 3aperucTpupoBa-
HO 322 pebeHka C HWHCYIFTAaMH BHE HEOHATAIBHOTO
nepuona (2,9 unacynsroB Ha 100000 dyemoBek B rom).
M3 wux 140 umemmueckux (46 %) u 165 remoppa-
THUECKUX HWHCYNbTOB. CpenHuil BO3pacT Ha MOMEHT
HapyIICHHUS MO3IOBOIO KpPOBOOOpAIIEHHS COCTaBHII
13,1 roma [19].

CymiecTByIOT J1Ba BO3PACTHBIX INMHKa B DPa3BUTHU
WHCYIIBTOB Yy jAeTell — 70 1 roja M MOAPOCTKOBBIN
nepuod. JlerampHocTh pocturaer 12 % mnpu ume-
Mu4yeckoM U 27 % npu reMopparuyeckoM HHCYJIBTE.
W3BecTtHO, uTO y 25 % mereil HabmomaeTcsi MOBTOP-
HBIH AMM30]] HAPYIICHUSI MO3TOBOTO KPOBOOOpAICHHS,
CTOMKHMI HEBpOJOrHYecKuid AeuuuT (QopMUpyeTcs
y 66 % nereit [8].

CynopoxHble NPUCTYNbl HPU MHCYIBTE KJIACCH-
(GUIMPYIOT O BpeMEHM MX BO3HHKHOBEHHsS HA paH-
HUE CYy/l0pOTH, KOTOpPBIE pa3BUBAIOTCS B HepBble 48 4
3a001eBaHMsl, W MO3JHHE CYIOPOI'M — IPHUCTYIBI
CO BTOPBIX CYTOK 110 4 HEA. Mociie MHCYabTa. BaxHo
MOAYEPKHYTh, YTO SMWICHTUYECKUE NPUCTYIBI (Jaxe
MOBTOPHBIE) MPU OCTPOM COCYIHCTOM HEIOCTATOYHO-
CTH CUMTATh JMWJIENCHEH He ciedyeT. OnuienTHye-
CKHE TApOKCH3Mbl B OCTpEHIIMI MEepHOA WHCYJIbTa
B 85 % ciydaeB — 3TO MPHCTYIHI OCTPOTO TEPHOAA
(octprie cumnTomarndeckue). Tompko B 15 % mpwm-
CTYIIBI, TTOSIBUBIIMECS B OCTPEHIINI EPHOJl HHCYIBTA,
MOXHO pPaccMaTpuBaTh Kak AeOIOT MOCTHHCYIBTHON
(nmm TOKaNbHO OOYCIIOBICHHOW CHMITTOMATHYECKON )
srmmnenicu [1,2]. Y meTeidt ¢ HapymieHHEM MO3To-
BOTO KPOBOOOpAIICHUSI 110 BPEMEHHM BO3HHUKHOBEHUS
MapOKCU3MOB BBIIEISIOT CIEAYIONHME BapHaHTHl Cy-

JIOPOXKHBIX TPHUCTYTIOB: HEMEJIEHHbIE — B TEUYEHHUE
24 u; panHue — B TeYeHHE | wuiau 2 HEM.; MO31-
HHUe — 1mocne 2 Hen. (Hemposoumpyemsbie). Ilocie-
MHCYJbTHAsl SMMJIETICUS — 3TO JIBa HEIIPOBOLIUPOBAH-
HBIX TIPUCTyIa U Oonee B TedeHue Oosee yem 24 u,
nocie 30-ro OHS OT MEPEHECEHHOro HHCyabTa [13,
17]. B Hactofiee BpeMs, COIVIACHO OIPEAEICHUIO
MexnyHapogHOW — OPOTHUBOSMUICHTHUECKOW  JIUTH,
JOCTAaTOYHO PErHCTPALMM OJHOTO SHMHJIEHTUYECKOTO
npuctyna [21]. CoBpeMeHHbIE HCCIIEAOBATENN IIpel-
JIaraloT BBIETATH OCTpPblE CHUMITOMAaTHYECKHE Cy-
JIOpOTH, KOTOPHIE pa3BHBAIOTCA B TeueHHE 7 JHEH
0T 1epeOpantbHOM KaracTpodbl U HEMPOBOLUPYEMbIC
cynoporu [18].

CTpyKTypHas 3MUJIETCHS Yy B3pPOCIHBIX MAIMEeHTOB,
MepeHecINX HapyLUIeHHe MO3TOBOTO KPOBOOOpAILIeHNS,
pa3BuBaercss B 3-9 % cmyuaeB. ComlacHO JaHHBIM
MYJIBTULEHTPOBOIO MEXIYHApPOIHOIO HCCIIEIOBAHUS
Seizures After Stroke Study (mpumnaaku nocie HHCYIb-
Ta) SMWIENTUYECKHUE MPHUCTYNHI MOCHe HIIEMUYECKO-
rO WHCYJAbTa B TEUEHHE NEPBOrO roja HaOmIoAaIuch
y 14 % nanuentos u 'y 20 % nocie reMopparndeckoro
nHcynasTa [23]. Ilpm 3TOM HaiM4Yue BTOPOTO HECHPO-
BOIIMPOBAHHOTO TIPUMAJKa OBUIO 3apernCTPUPOBAHO
TONBKO ¥ 2,8 % MalMeHTOB, YTO CTAJIO KPUTEPHUEM IIO-
CTAaHOBKM JAMarxosa snwiencuu. Ilo apyruM naHHbBIM,
PHUCK pa3BUTHS SNMJIETICUM Y B3POCIBIX COCTaBIISIET
10-12 % 3a 5-10 met [20].

KyMynsITUBHBIN pUCK pa3BUTHS SMIHIEIICHH TOCHE
MHCYIIBTOB y JIeTell BBIIIE, YeM Yy B3POCIHBIX, ITOT MO-
Kazarenb nocturaet 33 % Mpu JATUTEN,HOCTA HAOIIO-
nmerust go 10 mer [19]. V 20 % nmerelt, mepeHecmmx
TeMOpparndecKuil MHCYJIBT, SINJICTCHs Pa3BUBACTCA
B TedueHue mepBbIX nByX JeT [15]. [lo maHHBIM 3THX
aBTOpOB, y 80 % nerell MpUUMHON reMopparndeckux
MHCYJIBTOB SIBJSIFOTCS AaHOMA@JIMU PA3BUTHUSL COCYHOB
(60 %) n Hapymenusi cBepThiBaHus KpoBH (10 20 %).

KyMynsaTUBHBIA PUCK Pa3BUTHS 3MWICNCUU Yy JE-
TeH, MepeHeclInX MHCYIBT B TeUeHHe 5 jeT HalIo-
nenus, coctaBua 13 %, B Tedenmu 10 netr moctH-
ran 33 %. KyMyJ@sTUBHBIM PHUCK OSIHIEICHH MOCIHE
WIIEMUYECKUX WHCYJIBTOB B TE€UEHHE 2 JIeT (MCKIIO-
yasi TepuHaTajgbHble WHCYIbTH) — 7 %. M3yuenue
73 nereid, mepeHecUINX WHTpauepeOpalbHyI0 TeMop-
paruio, mokasayuo, 4yTo u3 67 BBDKUBIIUX JeTed y 14
pa3BUIINCH CIIOHTaHHbIE CYIOpPOTH B TEUYEHHUe 2 JIeT
(20 %), neBaTh M3 HUX elle MOJydyajdud K TOMY Bpe-
MEHH «IPOMUIAKTHUECKYIO» aHTHUIMHICITHYECKYIO
Tepanuto [16].
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Tabnuya 1 / Table 1

JTUONOTUS M NOKanu3lauus remMopparm4yeckmx MHCYynbTOB Yy neten

Etiology and localization of hemorrhagic strokes in children

Jlokasu3amnus 1 3THONOTHS / ITepuHaTaIbHBIC HHCYIIBTHI / VHCYNBTHI B ICTCKOM BO3pacTe /
Location and Etiology Perinatal strokes (n = 20) Childhood strokes (n = 53)
Jloxanuzanus / Location
[Mapenxumaro3usle HHCYIBTH / Isolated parenchymal 3 (15 %) 29 (55 %)
Coueranubie HHCYIbTH / Combined 14 (70 %) 18 (34 %)
VHTpaBeHTPUKYISPHBIE HHCYIIBTHI / 3 (15 %) 6 (11 %)
Isolated intraventricular
Otuonorus / Etiology
AHeBpu3MBI / Aneurysm 0 509 %)
ApTepHoBeHO3HbIE MaJIbhopMannuu / 1 (5 %) 20 (37 %)
Arteriovenous malformation
KasepHo3nble Manshopmanuu / 2 (10 %) 7 (13 %)
Cavernous malformation
AHOMaIUU pa3BUTHUS BEH / 0 1(2 %)
Developmental venous anomaly
bonesub mosmos / Moyamoya 0 1 (2 %)
Koarynonatuu / Coagulopathy 5 (25 %) 6 (11 %)
AnTtukoarymisnus / Anticoagulation 0 509 %)
Hespisicuennbie npuduasl / Unknown 12 (60 %) 9 (17 %)

W3ydenne mnpeaukTOpOB SMWIENICHUHU TOCie Tepe-
HECEHHOIO HWHCYNbTAa y JeTell — aKTyalbHas Mpo-
onema. Hanbonee 3HAYMMBIMHU CUNUTAIOTCS CIICAYIOIIHIE
(bakTOpHI: CympaTeHTOPHANBHOE BOBIEUYEHHUE, TEMOP-
parvs, BOBJIEKAIONIAs KOPTHKAJIbHBIE 30HBI, MHCYJIBT
C TSDKEJBIM HEBPOJIOTUYECKUM jeduiurom mRS > 3,
CyZIOpOTH, BO3HHKAroIIKe yepe3 15 aHel u Ooree mo-
ciie mHCynabTa. Mmemus, BoBiieKaromas KOpTHKaIbHbIE
U KOPTHKAJIbHO-CyOKOPTHKaJIbHBIE OONACTH, WIIEMHUS
U MPOAOJDKAIOIIMNICS HEBPOJIOTHUSCKUN JIeUIUT, CY-
JIoporu B TedeHue 14 paHeil mocie ae0roTa MHCYIb-
Ta — npeaukTopsl Bropoil nunuu [10, 24]. Ilo nan-
HBIM JIPYTHUX HCCIIEIOBAHHUN, IPEAUKTOPAMU Pa3BUTHL
SMUJICTICUH TIOCJIe WHCYIBTA Y AETEH SBISAIOTCA OCTphIE
CYJIOpOTH, BO3PACT (4eM MIIafie PeOCHOK, TEM BBIIIC
PHUCK, CHWYKEHHME BO3pacTa Ha 1 Toj MOBBIMLIAET PUCK
pasButus snwierncuu Ha 4 %), TOBBINICEHUE BHYTpPH-
YepermHoro JaBJeHHs, TpeOyloliee OCTpoil WHTEpPBEH-
LIMU, KOPKOBas JIOKaIM3alus KpoBowsiusHus. Jlerw,
y KOTOpBIX pa3BUBAETCS OSIMWIIENICUS T0CJIE MepeHe-
CEHHOT'O MHCYJIBTa, UMEIOT HEeOIaronpUsITHBINA TPOTHO3
0 YPOBHIO IICHXOMOTOPHOTO pa3utus [15]. B Tabm. 1
MIPEICTaBIIEHBI JAaHHBIE 00 3THOJIOTHH W JOKaJIH3aI[IH
WHCYJBTOB y aeTeit [14].

[IpuunHbl NEepUHATANBHBIX HHCYJIBTOB HEPEIKO
OCTarOTCS HEBBISICHEHHBIMH, TOTAAa KaK reMopparmde-
CKHe HapylICHUs Yy JETeH MepPBhIX MECAIEB KU3HHU SIB-
JISTFOTCS] YPT€HTHBIMH COCTOSIHUSIMU C BBICOKUM PHUCKOM
HEeOIaronpusITHOTO MCX0Ja U Pa3BUTHS CEPbE3HBIX OC-

ToXHEeHU! y BeDKUBIINX [7, 14]. B npyrux mureparyp-
HBIX JAHHBIX aHAJIN3 MPUYNH TSDKEIIBIX TeMOpparnyeckux
HapylLIeHUH y JOHOLIEHHBIX JeTel B Bo3pacte 1-6 Mmec.
(n =41, nepuon nHadmonenuss — 2013-2017 rr.) mo-
Kazai, 4uto B 68,3 % ciy4aeB NPUYMHOU TSHKEIIOTO
reMOpPpParuyeckoro CHHAPOMa OKa3ajloch BHUTaMUH
K-nepunurHoe coctosiaue. 3HAYNTENBHO PEXE IMPH-
YMHAMH TSKEJIOr0 TeMOPParn4eckoro CHHApoMa Obuin
CENCHUC C CHHAPOMOM TUCCEMHHHPOBAHHOTO BHYTPH-
cocyaucToro ceepteiBanus (9,7 %) 1 HacleICTBEHHbIE
koarynonaruu (4,9 %). B eqMHUYHBIX cloydasx UMenn
MecTo Tpomboruronenus (2,5 %), BpoxkIeHHas Mallb-
(hopmarmst cocynoB TomoBHOTO Mo3ra (2,5 %) u psn
Ipyrux Oomee penkux 3abomesanmit (12,1 %) [4-6].
N3 280 mereii, nepenecuinx UHCYALT B iepuon ¢ 2013
mo aBryct 2015 1. (MCKJIFOYEHBI JIeTH C TepUHATalb-
HBIM MHCYJIBTOM M KPOBOU3IHMSHUSIMH HPU TSHKEIBIX
TpaBMax TOJOBHOTO MO3Ta) AUArHO3 SIUJICTICHU BIIO-
cnencTBum ObuT ycTaHoBIeH 24 netsam (8,6 %). Uie-
MUYECKUH MHCYABT JUarHocTHpoBaH B 62 %, remop-
parnuecknii — B 38 % ciaydaeB. C reMopparndeckum
HMHCYJIBTOM IIpeo0iazanu AEeTH B BO3pacTe A0 3 JIET,
¢ umemMuueckuM — oT 6 1o 14 met. Yame Bcero npu-
CTynBl JieOroTUpoBanu B mepuoa ot 12 no 24 wmec.
mmocie HHCynbTa, OoJiee paHHEE IOSBICHUE IIPH-
CTYIOB OTMEUEHO NPH I'eMOPPAarndecKOM HHCYIIBTE,
or 1 mo 12 mec. (77 %). Tompko y 3 u3 24 (12,5 %)
JIeTedl MPUCTYIl OTMEYAJINCh B OCTPBIA NEPUOJ UH-
cynsra [12].
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B Teuenme 2017-2019 rr. Ha 0ase TropoICKo-
ro Cankr-IlerepOyprckoro kaOuHETa IO JICYCHHIO
gered ¢ osmwirencued Habmonanoch 2700 dYenoBex.
BceM netsM mpoBeneHO KIMHHUYECKOE HEBPOJIOTHYE-
CKOe HCCIieoBaHue, aieKkTpolHnedanorpadus, mar-
HUTHasi pe3oHaHcHas Tomorpadus (MPT) romoBHOTO
Mmosra. Cpeau HUX 1on HabmoneHueMm Obuio 1570 me-
TeH CO CTPYKTYPHOH 3MHUJIETICUEH, IOATBEPKIACHHOM pe-
synerataMu MPT. ¥V 41 peOGenka snuierncus pa3Buiach
BCJIC/ICTBUE TIEPEHECEHHOTO WHCY/IBTA: HMIIEMHYECKHUHA
WHCYJIBT 3aperucTpupoBan y 16 nerei, remopparude-
ckuii mepeHecnu 25 u3 41 marnuenta (62,5 %).

B nanHoli paote mpencTaBieHbl pe3yibTaThl COO-
CTBEHHBIX HAOJIOICHWI 3a TAIMeHTaMU C DIJIETICH-
el, MepeHeclIMX KIMHUYECKH TMPOSBUBIIMKACA AIU-
30[1 TEMOPPArHUecKOro HHCYIbTa ¢ 28-TO IHS >KU3HU
J10 18 5eT ¢ MoBTOPHBIMH HECTTPOBOLMPOBAHHBIMH 31U~
JENTHYECKUMH NPUCTYNIAMH, HPU 3TOM HEOOXOTHMMBIM
yCIIOBHEM OBIJIO COOTBETCTBUE KITMHUKO-DJIEKTPOGU3NO-
noruyeckux W MPT-gaHHBIX, TO3BOJSBIIMX CUUTATh
TIepEeHEeCeHHBI MHCYABT Haubojee BEpOSTHOM HpuyH-
HOHM snuiencud. M3 ucciaenoBanust ObUIM MCKITIOUEHBI
JIETH C TIEPUHATAIBHBIM THIIOKCHYECKHU-UIIIEMHUYECKUM
MOBPEXJICHUEM 1IEHTPAJIbHOM HEPBHOM CHUCTEMBI, JETH
¢ u3MeHeHussMu Ha MPT, no3BossIBIIMMU JTyMaTh O Iie-
PEHECEHHOM HWHCYIIBTE, HO 0€3 perucTpanui B aHaM-
He3e COOBITHs, KOTOpOE OBl OTBEUAIO KIMHUYECKUM
KPUTEPHUSAMHU JHATHOCTHKHA OCTPOTO HHCYIIBTA.

Brineneno aBe rpyIiribl 1eTell B COOTBETCTBUU C TIPU-
ynHaMu uHCyabTa. llepBas rpynma — 10 manueHTos
(40 %) ¢ pa3sITMYHBIMH STHOJOTMYECKUMH (aKTOpaMu
WHCYJIBTA: aHOMAJIMSIMU Pa3BUTHS COCYIOB, OOJIE3HIMH
KPOBH ¥ HEW3BECTHBIMH NpWYMHAMHU. BTopas Tpyr-
na — 15 xgereii ¢ mo3aHeH reMopparnyeckoi 00Ie3HbO
HOBOPOJKJICHHBIX, MIEPEHECIINX HapylIeHHEe MO3TOBOIO
KpoBooOparieHus. Bo3pact maieHToB nepBoi rpymibl
coctrapmwi oT 1 . 10 mec. mo 18 ner. [eOroT remoppa-
THYECKOTO WHCYJIBTa OTMEYAJICS B pasIMYHbIE BO3PACT-
HBIE€ TIEpUOABI: OT HEOHATaIbHOTO 10 8 seT. OcHOBHAA
MPUYMHA TEMOPPAarMYecKoro MHCYJIbTa — 3TO BpPOXK-
JICHHbIE aHOMAJIMM Pa3BUTHsI COCYIOB T'OJOBHOIO MO3-
ra (7 nereif). Y ogHOTO TMAITMEHTA IHATHOCTHPOBAHBI
TeMaToJIOTHYECKHe HapylleHus, y peOeHKa B BO3pac-
Te 21 JAHS MHCYNBT Pa3BUJICS BO BPEMs ONEPATHBHOIO
BMEIIIATEIbCTBA 110 MOBOAY KOPPEKLHH BPOXKJIEHHOIO
nopoka cepyia. Ocranach HEyCTAaHOBJICHHOW MpHYUHA
WHCYNbTa y OAHOW manueHTku 13 jetr. B Hacrosimiee
BpeMsl B TpyIIe JAeTei, MEepeHEeCIInX TeMopparmye-
CKUI WHCYJIBT, HAOMIONAIOTCS ABHUTATEIbHBIC Hapyllle-
HUS B BHJIE TeMHUIape3a pa3IndHON CTENEHH TSKECTH
(4 pebeHKa) W CIACTUYECKOTO TETparape3a y OJIHOTO
MAIeHTa, pPEYeBble W30JMPOBAHHBIE PACCTPOUCTBA
(apazust) — y 2 nereid, rpy0oe oTCTaBaHHE B pas-
BUTHHU, ()OPMHUPOBAHHE CHMIITOMOKOMILIEKCA JIETCKOTO

1epebpaibHOTO TMapanuya JUarHOCTUPOBAHO Y JBYX
nanueHToB. He HMMEIOT 04aroBbIX HEBPOJIOTHUECKUX
CHUMIITOMOB M HE OTCTalOT B pa3BUTHH 2 peOcHKa.
Pemuccens snmnencun AOCTUTHYTA Y 4 TaIueHToB (He To-
Jy4JaroT aHTFRIIICITHYCCKYIO Tepariio Ba peOeHKA),
MPUCTYIIBI COXPAHSIOTCS HA ()OHE TPHEMa MPOTUBOIIIH-
JICITHYECKUX TIpernaparoB y 4 OOJbHBIX, (apMakopes3u-
CTEHTHasl Teparnusi c(hOPMUPOBANACH Y 2 TAIUEHTOB.

VYV nereil paHHEro Bo3pacta Cpeau NPUYUH BHYTPH-
YeperHbIX TeMopparvii JOMHHUPYET TeMOopparnveckas
0oJe3Hb HOBOPOXICHHBIX. lemopparmdeckass 0O0JIe3Hb
HOBOPOXKICHHBIX, WJIM BHTAMUH K-3aBUCHMBIA TeMOp-
parmyueckuii CHHIPOM, — MPUOOPETEHHOE I BPOXK-
NeHHoe 3aboJieBaHMe, TPOSBISIONIEECS MOBBIIIEHHOM
KPOBOTOUMBOCTBIO Y HOBOPOXKIICHHBIX W JIETEH MEPBBIX
MECSIIIEB JKU3HU BCIIE/ICTBHE HEOCTATOYHOCTH (PaKTOPOB
cepreiBanust kKposu (11, VI, IX, X), akTHBHOCTH KOTOPBIX
3aBucuT OT BuTtamnHa K. JlaHHOE 3a0oneBanme 00ycoB-
neHo ¢usnonoruueckuM aedunurom ButamuHa K y ne-
TeH, HAXOMSIIUXCS HA TPYTHOM BCKapmiuBanuu [4, 11].
Buramun K| (QpuuoXxuHOH) Kak ONTHMANIBHOE CPEICTBO
NpoUIaKTHKY MO3AHE TeMOpparudeckor OONe3HH To-
3BOJISIET ITPAKTHYECKH MTOJTHOCTHEO UCKITIOUUTH 3TO COCTO-
sIHMe, OH He 3apeructpupoBaH B Poccuiickoit denepa-
MM B KQ4eCTBE Tperapara, KOPPEeKTHUPYIOIEro BUTAMHH
K-nepuuuTHeI reMopparudeckuii CHHIPOM.

Jnst IpoUIIaKTUKKA M JICYCHUS HOBOPOXKIICHHBIX
C reMOppParu4eCcKol OONE3HBIO UCTIONB3YIOT BUTaMKH K|
(MenammoHa HaTpus OucyIbPUT). CHMIITOMBI 3200J1EBa-
HUSI TTOSIBIISIIOTCSL B TIEPHOJL C 8-TO JIHS TIOCIIE POXKIICHHUS
10 6 Mec. JKU3HM, KaK MpPaBUIO, MaHU(pecTauus NpH-
xomuTcss Ha Bo3pacT 2—12 Hen. OCOOCHHOCTBIO KIH-
HUYECKON KapTHHBI TIO3HEH (hOPMBI TeMOpparnyecKoi
00JIe3HN HOBOPOXK/ICHHBIX SIBIIAETCS PA3BUTHE BHYTPH-
YepernHbIX KPOBOM3IMAHUK ¢ yacToToil ot 30 1o 75 %,
kotopeie B 30-50 % ciay4yaeB BeAyT K MHBAIMAU3AINU
WINA JIeTAIbHOMY HCXOmy. Y 4YacTH JeTel 3a HEKOTO-
poe Bpems 10 KPOBOMIMSHHS B MO3T (OT JHS 110 He-
nenn) HaOMIOMAIOTCS Mallble  «IIPEIYTIPESIKIATOIIIE)
remopparuu [9]. [lo naHHBIM HaIIUX HAOIOICHUH,
y 15 mamnmeHTOB BTOpOI T'pyIIlbI B OCHOBE WHCYJIBTA
JIeKaa Mo3IHsS TeMopparudeckasl 00ole3Hb. JTO JEeTH
¢ neOroToM 3abonmeBaHWs mocie 28-T0 THS OKHU3HH.
Buramun K He BBOAWIIM MM TPOQHUIAKTHYECKH, He-
CMOTpPs Ha CYIIECTBYIOIIME KIMHUYECKHE PEeKOMEeHJIa-
uuun Coroza neauatpoB [3]. YV 8 u3 15 nanueHToB nepen
pa3BUTHEM HHTpaIriepeOpaIbHOTO KPOBOMZIHIHUS OTMe-
Yaich «IIPEAYNPEXIAIONINe TeMOPPArum»: HOCOBEIC
KPOBOTEUEHHSI; KPOBOTEUCHHSI M3 MYNOYHON pPaHKH; Tie-
TEXHU M SKXUMO3bI Ha KOXKE WK CIIM3UCTBIX 000JI0UKaX;
MEKMBIIIIEYHBIE TEMAaTOMbI HJIM KPOBOTEUEHHS U3 MECT
VHBA3WBHBIX BMEUIATENLCTB (MHBEKIMH, BAaKIIWHAIIWY,
Mecta 3a0opa KpoBH). JIeOrOT Srmienicuy HaOIroIacs
B pas3JIM4Hble CPOKH: OT OCTPOro Inepuoaa 3adosieBa-
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HUAA 0 9 5eT xu3HW, y 8 m3 15 4enmoBek — MmoO3xke
1 roma xwu3Hu. Y 9 nereit ormeuasnach apMakopesu-
CTEHTHas 3IWIerncus, y 6 U3 HUX OTMEUajlch ABYCTO-
poHHHMe mMoBpexaeHus npu MPT-uccrnenoBanuu, 4to
WCKJTIOYaJ0 BO3MOXKHOCTh PaJMKaIBHON XHUPYPTHH.
Y 13 mamueHTOB HAOMIOMANNCH TPOSIBICHHS TPyOo-
rO HEBPOJOTMYECKOTO Je(UIMTa W KOTHUTHBHBIC
HapywmeHusi. CTpyKTypHas SIHJIENCUSl BCJIEICTBUE
MO3/IHEH TeMopparndeckoi OOJEe3HH HOBOPOXKIICH-
HBIX nIeOI0THpOBalla B Bo3pacTe 3 Mec. y 4 IeTeH,
¢ 3 mo 12 mec. — y 3, y OCTaJIbHBIX MAIMCHTOB MPH-
CTYIBI pa3BUJIUCH Mociie 12 Mec., MaKCUMalbHbIN BO3-
pact cocraBun 8 u 9 ner. Y 9 gereii (60 %) u3 15
chopmupoBanack (hapMaKOpE3UCTEHTHAST AIHIICIICHS,
Yy JABOWMX — DJMHJIENTHYECKHE HHIIE(AONaTu: dIeK-
TPUUECKUN AMUJIENITUYECKUNA CTaTyC MEJIEHHOBOJIHO-
BOTO CHA W KOTHUTHBHBIN SIHIIENITUQOPMHBIN perpecc.
Tonbko 2 (13 %) pebenka u3 15 pa3BUTHI B COOTBET-
CTBHU C BO3pPacTOM, OJHAKO Yy OJHOTO W3 HHX Ha-
OmrormaeTcst agakus W CIENoTa, Y JABOUX — JIETKHE
HapyIIeHUus Pa3BUTHS (IU3apTpHsl, 3aJiepKKa pas3BH-
tust). Y 73 % pgeteil, mepeHecnX MO3IHIOI TeMop-
parudeckyr 0OJe3Hb, BBISBICHBI IPyOble HEBPOJIOTH-
YeCKHe HapyIICHUs, TETCKUH TiepeOpaIbHBIN TTapand,
YMCTBEHHAsI OTCTaNOCTh. Y 4 u3 9 meteil ¢ dapmako-
PE3UCTEHTHON SIWIEHCUEN HMEKTCS [IBYCTOPOHHUE
nepeOpanbHble MMOBPEXKACHHUS, YTO 3aTPYIHSIET XUPYP-
rmdeckoe JiedeHne. Hamm HaOmromeHus TOKa3bIBaoT,
YTO y BCEX TAIMEHTOB TO3MHAS TeMOpparHdecKas
0oIe3Hb HOBOPOXKICHHBIX HE OblLTa BOBpEMS AMArHo-
CTUpOBaHa (AMArHOCTHKA 3aKJIIOYACTCSl B MPOBEACHUH
a00paToOpHBIX TECTOB — Y/UIMHEHHE MPOTPOMOWHO-
BOTO BPEMEHH TPH HOPMAJILHOM YPOBHE TPOMOOITMTOB
u ¢pubpuHorena). /luarno3 Takke MOATBEPIKAACTCS TIPU
HOpMAaJTU3aluH TPOTPOMOMHOBOTO BPEMEHU W/HUITH TIpe-

KpalIeHn! KPOBOTEUCHISI TIOCTIE BBEACHNS BUTaMuHA K
(ypoBenb nokazarensHoctd A) [23]. Knunnueckue mpo-
SIBIICHUSL TIO3JJHEH TeMOpparudeckor Ooje3Hu y neTe
TIOSIBUIIMCH 32 HECKOJBKO YacoB WU CYTOK (110 2 He.)
JI0 HACTYTIJICHUS] MHCYIIBTA B BUE «IIPEIYTIPEHKAAIOIIX
remMopparuii». Y 6 mareHToB OTMEYATUCH KPOBOU3ITHS-
HUSl B MECTE YKOJIa, TeMaTOMbl Ha KO)X€, KPOBb B CTYJIE.
VY 3 nereii HaOmromanach 00OIIEMO3roBasi CUMIITOMATH-
Ka — HapacTaromas COHIMBOCTh, YTHETCHUE CO3HAHUS
U KJIOHWUYECKHE TIOJCPTUBAHUS KOHEUHOCTEH.

[To maHHBIM MPOBEACHHOTO MCCIIEIOBaHUs, dapMma-
KOPE3UCTEHTHAS SMWIeTchss (OpMUpPYeTCs daIie Mpu
panHeM ae0roTe 3a00eBaHMs U IBYCTOPOHHEM Xapak-
Tepe MOBPEXKIEHHUS TOJIOBHOTO MO3Ta. TshKensie HEBPO-
JIOTUYECKHUE OTKIOHCHUS HaOIIONAINCh Yy BCEX IETEH
¢ (papMaKOpe3UCTeHTHOM nmiiencuei. B tadi. 2 npwu-
BEJICHBI TaHHBIC ACTEH, MEPEHECHINX MO3IHIOK reMop-
parn4eckyro 00Je3Hb HOBOPOXKIACHHBIX, OCIOKHEHHYO
HapylIeHHEM MO3TOBOTO KPOBOOOpAIICHHS.

Haru HaOnrofieHUs TOKA3bIBAIOT, YTO OJHOM U3 OC-
HOBHBIX MPUYUH PA3BUTUS UHCYJIbTA U BIOCICACTBUU
ITOCTHHCYJIBTHOW JMUJICTICUN Y JIETeH SBISIETCS TO03/-
Hg TeMopparmdeckas OOJIe3Hb HOBOPOXKICHHBIX.
JlaHHOE COCTOSTHHE — 3TO TMPAKTHYECCKH ITOJTHOCTHIO
npoduakTupyemas npoodiiemMa, mpuBosias Kk Gopmu-
POBaHMUIO TPYOBIX HEBPOJOTUYCCKUX HAPYIICHUH, 311~
Jerncud U AeOTupyromas 10 9-ro roaa )KU3HU, 4acTo
(hapMakope3NCTeHTHAs. 3HAYNMBIC MYTBTHPETHOHAh-
HbIC TIOBPEKICHUS TOJOBHOTO MO3Ta YacTO JCNaloT
HEBO3MO)XHBIM XHUPYPTUUYECKOE JICUCHUE, BCIICACTBHE
ATOr0 KaK OCHOBHOH CIOCOO KOPPEKIMU HCIIONIB3YIOT
MEINKAMEHTO3HYIO (aHTHATHIENTHYECKYIO) TEpaIuio.

[TomuepkrBast COXpaHSIONIYIOCS aKTyaJIbHOCTD J1aH-
HOW TIPOOJIeMBbI, IPUBOAMM CIICAYIONUN KIMHUYCCKUH
npumep.

Tabnuya 2 / Table 2

KAuHMKO-aHaMHecTMYeckne AaHHble NauMeHTOB, NeEPEHECIUMX MHCYNbT HA GOHe NOo3aHel remopparnyeckon 6ones-
HW HOBOPOXAEHHbIX
Clinical and anamnestic data of patients who suffered a stroke on the background of late hemorrhagic disease of newborns

Disease debut

Bospacr JleGrot no3aueit | JleOrot snunencuun / Jlokanuszanus
MaryeHTa / | reMopparu4eckoi Epilepsy debut ouara /
Patient, age Oonesnu / Focus localization

Hcxon / Outcome

Teuenune snunencun /
Course of Epilepsy

Left frontotemporal

1. 10 net / 1,5 mec. / 6 net / JleBast TeMEHHO- 3azepiKka rncuxope- Ipucrtynos Her /
10 years 1.5 month 6 years BucouHas / Left YEeBOTO Pa3BUTHUS / No seizures
parietotemporal Mental retardation
2.4 roma/ 6 mec. / 6 mec. / IIpaBas remucde- | ALII, neBoctoporHnii | @apMakope3NCTEHTHOCTD.
4 years 6 months 6 months pa / Right hemi- remumapes / Cerebral | Xupyprus snunencuu /
sphere palsy, Left-sided hemi- Pharmacoresistance.

paresis Epilepsy surgery

3.4 ronma/ 3 mec. / 3 roma / JleBast moOHO-BH- Juzaprpus / DIEKTPUIECKUN CTATYC

4 years 3 months 3 years couyHas / Dysarthria (ha3pl MEAJICHHOTO CHA,

ESES, ropmonaneHas te-
panus / Hormonal therapy
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OkoHn4aHue mabauuybl 2 / Table 2 (continued)
Bospacr Jle6rot no3aueit | JleOrot snunencuu / Jlokanu3zanus Hcexon / Outcome Teuenue >nunencuu /
MarueHTa / | reMopparu4eckoi Epilepsy debut ouara / Course of Epilepsy
Patient, age 0onesnu / Focus localization

Disecase debut

Bucounas / Left
parietal-occipital
and temporal

4.5 ner/ 28 neHb / 3,5 rona / JleBast TemenHo-3a- | Jlerkas 3anepixka rncu- | [IpucTymnoB HeT, BEICOKHI
5 years 28 days 3.5 years TeutoyHas / Left XOMOTOPHOT'O pa3BU- |MHACKC AIIICITH(GOPMHON
parietal-occipital | Tus, ausaptpus / Mild | akruBrocTu / No seizures,
Psychomotor Develop- | High index of epileptiform
ment Delay, Dysarthria activity
5. 10 net / 1 mec. / 8 mer / JleBas nobOnas u 3a- | LI Terpamape3. | IlpucTymnoB HeT, BBICOKHIA
10 years 1 month 8 years THUIOYHAS / Tsoxenas 3[IMP /  |unnexc snunentudopmuon
Left frontal, Cerebral palsy, aKTHBHOCTH /
left occipital Tetraparesis, Severe No seizures, High index
psychomotor Develop- | of epileptiform activity
ment Delay
6.3 roma / 2 mec. / 3 mec. UadanTuis- JIByCTOpOHHSIA. JUII. Taxenas Cunnpom Jlennokca —'acro.
3 years 2 months HbIE CHa3MBI / JleBast mo6HO-Te- [3IIMP / Cerebral palsy,| dapmaxope3ncTeHTHOCTS /
3 months. Infantile MEHHas, IIpaBas Severe Psychomotor | Syndrome Lennox — Gastaut,
spasms 3aThIIOYHAs / Development Delay pharmacoresistance
Double-sided.
Left frontal-parietal,
right occipital
7.2 roma/ 1 mec. / 6 mec. Uudan- JIBycTopoHHsst / JUII. Tsoxenast 3a- Cunapom JlenHokca —
2 years 1 month THJIBHBIC CIIA3MBI / Double-sided nepxkka / Cerebral T'acto. dapmakopesu-
6 months. Infantile palsy, severe delay CTeHTHOCTH / Syndrome
spasms Lennox — Gastaut, pharma-
coresistance
8. 3,4 roma / 28 nuetit / 5 mec. Uudan- JleBast BucOUHas / JUII. I'emunapes / ONuiaenTuYecKuil Hex-
3.4 years 28 days THJIbHbIE CTIA3MBI / Left temporal Cerebral palsy, Hemi- | Tpuueckuii crayc B dpa3zy
5 months. Infantile paresis MmejienHoro cua / ESES
spasms
9. 10 et / 4,5 mec. / 9 ner / JleBas 3aThLTOUHAS / Adasus / IIpuctynos Het /
10 years 4,5 months 9 years Left occipital Aphasia No seizures
10. 5 met / 35 mueit / S met / [IpaBoe nmomyma- 3IIMP. JleBocTo- Cunapom Jlennokca — ['a-
S years 35 days S years pue / Right hemi- | pouuwuit remunapes / | cro. ®apmMakope3UCTEHT-
sphere Psychomotor Develop- | nocTh / Syndrome Len-
ment Delay, Left-sided nox — Gastaut,
Hemiparesis pharmacoresistance
11. 3 roma / 23 mus / 1 ron / JByctoponnss / |[lammnaTuBHBIN cTaTyc.| @apMakope3HCTEHTHOCTE.
3 years 23 days 1 year Double-sided JLII / Palliative status.| Xupyprudeckoe Jie4eHue /
Cerebral palsy Pharmacoresistance.
Surgery treatment
12. 5 et / 1 mecsm / 3 mec. / IIpaBas no6HO-Te- | Jlerkas 3[IMP / Mild IIpucrynos Her /
5 years 1 month 3 months MeHHas obmacts / | psychomotor develop- No seizures
Right frontal-pari- ment delay
etal region
13. 5 et/ 1 mec. / 3 mec. Uudan- Jsyctoponnsis / | JUIL 3[IMP. Jleocto- | dapmMakope3nCTEHTHOCTD,
S years 1 month THJIBHBIE CIa3MBbl / Double-sided pOHHHMII remunape3 / | TOpMOHalbHas Tepanus /
3 months. Infantile Cerebral palsy, psycho- Pharmacoresistance,
spasms motor development delay. hormonal therapy
Left sided hemiparesis
14. 7 net / 1 mec. / 6 et / IIpaBocTopHsist / JUIL I'emumnapes / | ®apMakope3UCTEHTHOCTb.
7 years 1 month 6 years Right-sided Cerebral Palsy. Hemi- | Xupyprudeckoe nedenne /
paresis Pharmacoresistance.
Surgery treatment
15. 3 roma / 1 mec. / 3 mec. / JleBast TeMeHHO- JLII, terpamape3. | ®apMaKkope3UCTEHTHOCTD /
3 years 1 month 3 months 3aThIIOYHAS U I'py6as 3[IMP / Cere- Pharmacoresistance

bral palsy, tetraparesis,
severe psychomotor
development delay

Ilpumeuanue. I — netckuii nepedbpanbubiii napanud, 3[IMP — 3anepkka MICHXOMOTOPHOTO Pa3BUTHSI.

@ Meguatp. 2021.T. 12. Boin. 6 / Pediatrician (St. Petersburg). 2021;12(6)

ISSN 2079-7850



KNUHUYECKUIM CNYYAR / CLINICAL OBSERVATION

103

KNUHUYECKUIA NPUMEP

[Mamment, 9 ner. OOparuics Asl KOHCYJIBTAIlHA
srmwentosiora B 2021 1. XKanoObl Ha mapokcH3Malib-
Hbele cocTosiHuA. lIpenocraBneHa BUAEO3aNKCh MPU-
CTyIla: MOBOPOT TOJIOBBI M IVIa3 BJIEBO, ONEPKYJISIPHbBIC
aBTOMATU3MBI, aBTOMAaTH3MbI B JIeBOW pyke. [Ipuctymsr
eXKeHeBHbIe, OT 1 /10 3 pa3 B CyTKH, yalle MpOBOIHPY-
IOTCSl YMCTBEHHOM Harpy3koi. OTMeuaroTcs Takke Mmpu-
CTYIIBl BO BpEeMsl CHa CJICAYIOLIEro XapakTepa: Havaso
MPUCTYIA C CUILLIEIO AbIXaHWs, COABIECHHOIO Kalll,
3aTeM clielyeT TOHHYECKOE HalpsDKeHHE KOHEYHOCTEH,
MIOBOPOT TOJIOBBl B CTOPOHY, pACIIMPEHHE 3PayKOB,
cepaueOreHre, 3aMHUpaHue, MHMHKa CTpaxa, HMaHUKH,
0c1a0eBal0T MBILILBI HOT. B 3TOT MOMEHT peGeHoK co-
XpaHSeT KOHTAKT, BBINOJNHSAET MHCTPYKLUUH, HO HE MO-
XKeT roBopuTh. [IpomomwkurensHOCTh TpUcTyma 3-5 c.
[IpoBoumpytomue (akTopsl: NEPeBO30OYKICHUE, MLIyM,
My3bIKa. YacTas mpoBOKalus IPUCTYIIOB BO3MOKHA TIPH
HEOXXMJaHHbBIX Pe3KuX 3ByKax. Vcmosnb3oBaHue npodec-
CHOHAJIBHBIX OepyIIell MpUBEO0 K CHIMYKEHHIO YaCTOTHI
MpUCTYTIOB. B HacTosIiee Bpems MpUCTYIHI MPOa0HKa-
I0TCSL C MPEXHEeH yacToTol Ha ()OHE aHTHANWIICTITHYE-
CKOW Tepanuy, HO MEHEee BBIPAKEHbI 0 JIUTEILHOCTH.

Tepammus npu oOpamenun: okckap6aszermu (Tpu-
nmentan) B go3e 1200 Mr B CyTKH, JIeBEeTHpaleTam
(Kermmpa) B mo3e 2000 mr B cytku, pypunamun (Muo-
BenoH) B go3e 2000 mr B cyTku. Bec pebenka — 35 kr.

Amnamue3 Oone3Hu: B Bo3pacte 4 mec. Ha (oHe ra-
CTPOSHTEPHUTA y PeOEHKa Pa3BUIICA FeMOPPArHueCKUil
curapom. locnuTanu3upoBaH MO MECTY KHUTEIbCTBA
(BnaguBocTOK), MpoOBeAEHAa KOMIIBIOTEpHAs TOMOIpa-
(¢usl TOJIOBHOTO MO3ra M BBISBICHA IPAaBONOIyIIAp-
Hasi cyOmypanmpHas remaroma. [IpoBemeHo Helipoxu-
pyprudeckoe BMemaTenscTBO. OTMedannch paHHUE
CyJIOpOoTM B IIOCJIeoNepanoHHoM repuozae. Yepes
3 Hen. MOSIBUJIMCH T'eMaroMbl Ha KOXE XHMBOTa, Oe-
nep, pyk. IIpoBeneHo remaronoruyeckoe oOcienoBa-
HHUE, NPEIIONOKUTEIbHBI IUarHo3 — reMoQuius.
Ha xonTposbHO#N KT roiaoBHOro Mo3ra BbISIBIEHBI TPU
CBE)KHE reMaToMbl. PeOEeHOK MOBTOPHO ONEpUPOBaH,
3aTeM HalpaBlieH B OHKOJOrn4yeckuil ueHTp (Mockaa),
HCKIIIOYEHA MATOJIOTHsI COCYAUCTO-TPOMOOLIUTAPHOTO
¥ KOAryJIMOHHOTO 3BEHBEB T'€MOCTa3a. YCTAaHOBJIECH
OKOHYATEeJIbHbIM JMArHO3 I03JHEH IeMOpparudyeckou
OoNle3HH HOBOPOXKICHHBIX. B nmanmpHeiimeM mpoBoxau-
Jach peadMIUTALMOHHAs TEPanusl 10 MOBOAY KOPPEK-
LUK JIEBOCTOPOHHETO remumnapesa. [le0oT npuctynos
B 2017 . (B Bo3pacte 6 ner). Ha3nauen neBeTmpa-
neTaM, Ha 5ToM (DOHE OTMedajach IOJIOKHTEIbHAS
JUHAMHKA, IPUCTYIBl KyIUpOBaHbl. Pennaus npucry-
moB B mae 2018 . (Ha ¢oHe mpuema JeBeTHpareTa-
Ma B 103¢ 900 MT B CyTKH), ITOCTEIIEHHO KOJHUIECTBO
MIPHUCTYTIOB HApacTajio, J0 JABYX SMH30[0B B CYTKH.
K Tepanmuu noGanen Banbmnpoar B jo3e 30 MI/KT,

apdexra HEe ormedeHo. Ha DI perucrpupoanuch
paspaasl AIUIenTHGOPMHON aKTHBHOCTH HaJ| JIEBBIM
noiaymapueM ¢ JUQQy3HBIM  PACHPOCTPAHEHUEM.
MPT ronoBHOro mo3ra nposeaeHa B aBrycre 2019 r.:
MP-kapTuHa OOMMPHON 30HBI JIEHKOIHIIEDaToMans-
UM, CyOTOTAJIBbHO 3aHMMAIOIICH mpaByro remuchepy
U TapacarruTajbHble OTAEbl JIEBOH JIOOHON JOnH.
HeBbipaxkeHHBIE aTpopUUECKUE H3MEHEHHsI MPaBOTO
THUTTIOKAMITa IIPaBOTO MUHIAJICBUAHOTO Tena (puc. 1, 2).
Beenen oxckapbazenuu (TpumenTan, 20 Mr/kr), ot-
MeHeHa BaybnpoeBas kuciora (/lemakun). Ha done
OTMEHBI BaJbIIPOEBON KUCIIOTHI — YIy4llIeHHE OOIe-
r0 COCTOSIHMS, peOCHOK cTayn Oosee akTHBHBIM, BHH-
MaTelbHBIM, OJHAKO YacTOTa IPUCTYIIOB OCTalach
npexHeit. K cxeme yeueHus 100aBJieH JIAMOTPHUJIKUH,
MalMeHT cTajl BO30ynuM, Tmpemapar oTMeHeH. BBeaen
pybunamun (MuoBenon B nmo3e 800 Mr B CyTKH),
Ha 3ToM (poHE B Te4eHHEe 5 Mec. MPUCTYIIOB HE OBLIO.
C oxta6ps 2020 r. mapoKCU3MbI BO30OHOBHIIUCH.

IlepuHaranbHblii, paHHUM aHaMHE3 HE OTATOLICH.
Macca npu poxaenuu 3500 1, oleHKa MO IIKajie
Amrap 8/9 6Gamnos. llpodunaktuky mo3mgHel remop-
parmueckoit 0oje3HM He monydan. HacimeacTBeHHOCTD
0 STTUIICTICHH, 3a00JIEBAaHUSIM KPOBETBOPECHUS HE OTSI-
romeHa. HeBposjorudeckuii cratyc: peOEHOK OTCTaeT
B IICUXOMOTOPHOM pa3BUTHH. JIEBOCTOPOHHUI remu-
napes, 0osiee BBIPaXKEH B AUCTAJIbHBIX OTAEIAX JIEBOU
pyku. MbliieuHblil TOHYC, INIyOOKHE peQIeKChl BbILIE
cieBa. Ilatonornyeckux 3HAaKOB HET.

O0I' or 27.04.2021. IlpoBemena 3amuch B CO-
CTOSIHUM CIIOKOMHOTO OOAPCTBOBAHUSI MPH OTKPBITHIX
m1a3ax. OTMedaercs: BbIpaKEHHAss aCUMMETPUSI BOJIb-
TaXka, C YTHETCHHEM (H3HOJIIOTHYECKOH aKTHBHOCTH
Haj JeBbIM NojdyuiapueMm. Hag neBbIM mosymapuem
JOCTaTOYHO YCTOHUMBBINA anbda-putm 8 ['n. Dnwmien-
TU(GOPMHAsT AKTUBHOCTb B BHUJIE HEYACTHIX OAMHOYHBIX
U CIBOCHHBIX pa3psmoB, 1Mo Mopdomoruu — moopo-
KaueCTBEHHBIX STHICNTHUYECKUX Pa3psioB JETCKOTO

Puc. 1. MarHuTHO-pe3oHaHCHasi ToMorpaMma nauueHTa. Kopo-
HapHble cpe3bl, T2 B3BeleHHOe u3obpaxeHue. JIeiKosH-
uedanomansaumusa npasoi remucdepbl U napacarruTaib-
HbIX OTAENOB NeBoi N06HON Aonu

MRI of a patient M. Coronary sections, T2 VI. Leukoen-
cephalomalacia of the right hemisphere and parasagit-
tal parts of the left frontal lobe

Fig. 1.

# [legunarp. 2021.T. 12. Buin. 6 / Pediatrician (St. Petersburg). 2021;12(6)

elSSN 2587-6252



104

KNUHUYECKUIM CNYYAR / CLINICAL OBSERVATION

3 FS: 15
TR: 3156.6 TE: 81.6 —~

Puc. 2. MarHuTHO-pe3oHaHCHas ToMOrpamMMa nauueHTa. 4 mec. AKcuanbHbie cpesbl. KucrosHo-a
remucepe
Fig. 2. MRI of a patient. Axial sections, T1 VI, T2 VI, Flair. the cystic-atrophic changes in the right hemisphere

BO3pacTa Haj JICBBIM IONyLIApUeM, C MHBepcuer (a3l
HaJl 33JHCBHCOYHBIMHM OTBEICHHWSAMHM M PACIpPOCTpaHe-
HUEM MO0 TONYIIApHI0O W PEIKO — KOHTpJIATepasIbHO.
3aKIroueHre: aCHMMETPHS BOJIbTaka. DmiienTudopMHas
aKTUBHOCTh B BHJIE HEYACTBIX OJMHOYHBIX, CBOCHHBIX,
pexe KIIACTepHBIX pa3psAloB Haj JIEBBIM MOIyIIApUEM,
WHBEPCHS HAJl 3aTHEBUCOYHBIMU OTBEACHUSAMH. J[MarHo3:
«DoKanpHas CTPYKTypHasi DSIHIerncHs, (apMakopesu-
crentHasd. STARTL-npucrtynsl. JleBocTopoHHUI Tremu-
nape3. 3ajiep>kka ICUXOMOTOPHOTO pasBuTus» (puc. 1, 2).

[IpuBeneHHOE KIMHHMYECKOE HAOIIOOEHHE  Je-
MOHCTPUPYET 3HAYUMOCTh NPOPUIAKTHKH BUTAMUH
K-nepunurHoll KoarynomaTiu HEOHATAIBHOTO IIEepH-
oJla B NPEAYNpPEeXACHUU TO3AHEH TeMopparnuyecKou
00JIE3HN HOBOPOXKICHHBIX, OCJIOKHEHHOH BHYyTpHUYE-
PETHBIM KPOBOM3IIMSHUEM M PA3BUTHUEM BIIOCIEICTBUI
CTPYKTYPHOH (hapMaKOpe3UCTEHTHON SIUJICTICHU.

CrpyKTypHas Snuiencus y nete, ¢popmupyromas-
Cs1 TIOCJIe IEPEHECEHHOI0 TeMOPParnueCcKoro HHCYIbTa,
COINPOBOXKIAETCS 3HAYMMBIMU MYJIBTHPETHOHAIBHBIMH
TIOBPEXKICHUSAM, BBIPAKEHHBIM HEBPOJIOTHYECKUM JIe-
¢unmuToM M Xapakrepusyercst (hapMaKope3UCTCHTHBIM
TEUYEHHUEM.

OOMNOJNHNTENbHAA UHOOPMALIUA

Bxaan aBropoB. Bce aBrophl moaTBepkKAAlOT CO-
OTBETCTBHE CBOET0 aBTOPCTBA MEKIYHAPOIHBIM KpH-
tepusiMm ICMIJE (Bce aBTOpBI BHECIH CYIIECTBEHHBIH
BKJIaJl B Pa3pabOTKy KOHLEMLWH, MPOBEICHHUE HCCIIe-
JOBaHHUsI U MOATOTOBKY CTaTbu, NPOYIM M OXOOpMIN
(hUHATBHYIO BEpCHIO TIepe]] MyONuKanueii).

Konduaukt nHTEepecoB. ABTOPHI IEKIApUPYIOT OT-
CYTCTBHE SIBHBIX U OTCHLUAIBHBIX KOH(INKTOB UHTE-
PECOB, CBSI3aHHBIX C MyOIMKaLMeld HACTOSIIECH CTaThH.

HNcrounnk ¢puHaHcupoBaHUsA. ABTOPBI 3asBISIOT
00 OTCYTCTBHM BHEIIHEro (PMHAHCHPOBAHUSA IPU TPO-
BEJICHUN HCCIIEIOBaHMUS.

HNndopmupoBanHoe coriacue Ha MyOJIHMKALHIO.
ABTOpBI TIONMYYHMIN MHCBMEHHOE COIIACHE 3aKOHHBIX
MIPEJCTaBUTENCH MaIleHTa Ha MyOINKAIHI0 MEIUIINH-
CKUX JIaHHBIX M (oTorpaduii.
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JIN30COMHDbIE BOJIE3HN HAKONMJIEHNA. MYKONOJIMCAXAPUAO3bI
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CraTbs NOCBALWEHA KNMHWUYECKOW, BUOXMMUYECKOW U MONEKYNSIPHO-TEHETUYECKOW XapaKTepUCTMKe ayTOCOMHO-PeLLeCCMBHBIX
mykononucaxapuaosos (MIC) IV, VI u VIl Tunos. MIMC IV tmna, unu cuHopom Mopkuo, npeactaBneH aByMs tTunamm — A u B.
MpununHa Hanbonee vactoro MIMC IVA — HacnefncTBeHHas HELOCTATOYHOCTb ranakTo30-6-cynbdartasbl, 06ycnoBAEHHas Npu-
CYTCTBMEM WHAKTUBUPYHOWMX MyTaumii B reHe GALNS. lMNaToreHeTnyeckne OCHOBbI 3a60eBaHUS CBS3aHbl C U3ObITOYHbLIM
HaKomMaeHneM B TM30COMaX, MaBHbIM 06pa3oM, XpALLEBOM TKaHWU MMKO3aMUHOTIMKAHOB — KepaTaHCynbdaTa U XOHAPOUTUH-
6-cynbdata. Bepgywmmun knnHuueckumm npossnenmamu MIMC IVA aBnsioTca HaHM3M M nporpeccupytowas nepopmauns
NO3BOHOYHMKA, TPYAMHDBI, KONEHHbIX cycTaBoB. bonee markuit MIC IVB obycnoeneH HacnenCTBEHHOW HEAOCTaTOYHOCTbIO
B-ranakTo3naasbl u SBNSETCS annenbHbiM BapuaHToM GM1-raHrnmo3unposa. B ocHose MIMC VI, unu cunppoma Mapoto - Jlamu,
n MIC VII, unn cuiaopoma Cnag, nexuT HacnenCcTBEHHAs HeAO0CTAaTOYHOCTb apuncynbdatassl B u B-rnokypoHuaasel coot-
BETCTBEHHO. [TaToreHes 3Tnux 3aboneBaHuin 06ycn0BNEH M3ObITOYHBIM HaKoNAEeHWEM AepMaTaHcynbdaTa M BO BTOPOM Cllyyae
[ONONHUTENbHO — renapaHcynbdata. bonbHbie MIC VI 1 VII TNnoB uMetoT rypnepo-nofo6Hbiii GeHOTHMN, HO B NEPBOM Cy4yae
MHTEeNNeKTyanbHble pacCTPOMCTBA, Kak MPaBuUIO, OTCYTCTBYIOT, B TO BpeMs Kak npu cuHapome Cnag Habnopaetcs ymepeHHas
YMCTBeHHas oTcTanoctb. O6CyXaaeTcs BO3MOXHOCTb HEOHATANIbHOrO CKPUHMHIA M paHHel anarHocTuku 3Tnx MIC c uenbio
noBbiWeHns 3OHEKTUBHOCTM X NPOdUNAKTUKKN U neveHus. [oauepkMBaeTcs 3HaYeHWe 3KCMepuUMEHTaNbHbIX Modenen Ans
M3y4YeHMs MONEKYNSPHbIX OCHOB NaToreHe3a 3TUX TSXENbIX HAaC/NeLCTBEHHbIX 3a60n1eBaHMi U pa3paboTKM pa3NnYHbIX Tepa-
neBTUYECKMX MOAXOA0B, TaKUX KaK TPAHCMIAHTaLMs KOCTHOrO MO3ra, pepMeHTHas 3amellarolas u cybcTpatpeayumpytowas
Tepanus. [pencraBneHbl onucaHus KnmHuyeckux cnydaes MIMC IVA u VI Tunos.

KntoueBbie cnoBa: 0630[_); NIM30COMHble 60ME3HM HAKONNEHUS; MYKONO/MCaxapuaos; natoreHes; AMarHoCTuKa; Tepanua.
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The review is devoted to the clinical, biochemical, and molecular genetic characteristics of autosomal recessive muco-
polysaccharidoses (MPS) types IV, VI, and VII. MPS IV type, or Morquio’s syndrome, is represented by 2 types - A and B.
The cause of the most frequent MPS IVA is hereditary deficiency of galactose-6-sulfatase, due to the presence of inac-
tivating mutations in the GALNS gene. The pathogenetic basis of the disease is associated with excessive accumulation
in lysosomes, mainly of cartilage tissue of keratan sulfate and chondroitin-6-sulfate. Main clinical manifestations of MPS
IVA are dwarfism and progressive deformity of the spine, sternum, and knees. The milder MPS IVB is due to hereditary
B-galactosidase deficiency and is an allelic variant of GM1 gangliosidosis. The cause of MPS VI, or Maroto-Lamy syndrome,
and MPS VII, or Sly syndrome, is hereditary deficiency of arylsulfatase B and B-glucuronidase, respectively. The pathogen-
esis of these diseases is due to the excessive accumulation of dermatan sulfate and, in the second case, additionally, hepa-
ran sulfate. Patients with type VI and VII MPS have a Hurler-like phenotype, but in the first case, intellectual deficiency
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are usually absent, while in Sly syndrome, moderate mental retardation is observed. The possibility of neonatal screening
and early diagnosis of these MPS in order to increase the effectiveness of their prevention and treatment is discussed.
The importance of experimental models for studying the molecular basis of the pathogenesis of these severe hereditary
diseases and the development of various therapeutic approaches, such as bone marrow transplantation, enzyme replace-
ment therapy and substrate-reducing therapy, is emphasized. Descriptions of clinical cases of MPS IVA and VI types are

presented.

Keywords: review; lysosomal storage diseases; mucopolysaccharidosis; pathogenesis; diagnosis; therapy.

B nmpenpiaymux Homepax KypHaia Oblla IpescTaB-
JieHa o0mIas KiaccH(UKAIMS JTU30COMHBIX OoJIe3HEH
HakoruieHus [3] u Oosiee MoapoOHAsE XapaKTePUCTHKA
myxkononucaxapuao3oB (MIIC) I u Il Tunos [5], a Tax-
ke 11l Tuna [6]. B HacTosiiem HOMEpe MBI IPOAOIKUM
onucanue MIIC u npencrasum xapakrepuctuxky MIIC
IV, VI u VII tumos.

MIIC IV Tuna, wiu cuaapoM Mopkuo, — 3TO ay-
TOCOMHO-PELIECCUBHOE 3a0oJieBaHne, 00yCIOBICHHOE
M30BITOUYHBIM HAKOIUIEHHEM B JIM30COMax KJIETOK Ke-
paraHcyibdaTa ¥ XOHAPOUTHH-6-Cynbdara, KOTOpHIE,
IJIaBHBIM 00pa30M, CHHTE3UPYIOTCS B XPSIIIEBOM TKaHH.
[TosToMy cyOcTpaThl B IEpBYIO Ouepe/ib HAKaIUTUBAIOT-
Cs1 B XpSILIE ¥ DKCTPALEIUTIONSIPHOM MaTpUKCe, HapyIas
npouecc KocTeoOpa3oBaHMs M NPUBOAS K Pa3BUTHIO
CHUCTEMHOM crioHauIo3mudu3apHoit aucriaszuu [4, 53].
3a0oneBaHne MPEACTaBICHO AByMs TUaMu — A u B.
Ipu tune IVA y GonbHBIX Oe(eKTHOW OKa3bIBaeTCs
N-anerunraigakro3aMuH-6-cynbdar-cynbgarasza, KOTo-
PYIO Ha3bIBAIOT TAKXKE raJlakTo30-6-Cynb(arazou, nim
GALNS, — ¢depmenHT, yJacTBYIOMHNA B KaTaOOIU3MeE
KeparaHcyib(dara U XOHIPOUTHH-6-Cynbdara [2, 23].
Y HEKOTOpBIX OONBHBIX HAPALY € ACPHUIUTOM 3TOTO
(depmenTa HaOIIOAACTCS] BTOPUYHAS HEOCTATOUYHOCTh
aKTUBHOCTH HelpaMuHHIA3HE!. [Ipn Ooee MATKOM THIIE
IVB nepBuyYHBIM OHOXUMUYECKHM J1e(hEKTOM SIBIISETCS
HEJI0OCTaTOYHOCTh P-TanakTo3uja3bl M HaKarTUBaeTCs
TOJBKO KeparaHcynbgar [13, 49].

Puc. 1. MNpumep runepmMo6unbHOCTU MeX(anaHroBbix CycTaBoOB
KUCTU Y NaumeHTa ¢ Tskenoi ¢opMoit MyKononucaxa-
puaosa IVA tuna

Fig. 1. An example of hypermobility of the interphalangeal
joints of the hand in a patient with severe MPS IVA

MIIC VI tuna, unu cuaapom Maporo — Jlamu, —
9TO ayTOCOMHO-pEIleCCUBHOE 3aboiieBaHMe, 00YCIIOB-
JIEHHOE TIPUCYTCTBHEM TOMO3UTOTHBIX WM KOMIIa-
YHI-TETEPO3UTOTHBIX ~ WHAKTUBHUPYIONIMX  MyTaIuil
B rene ARSB nuzocomHol N-aneTuiranakro3amMuH-4-
cynbdarassr, wim apuncyibdarassl B [39]. Benenctaue
HACJICICTBEHHON HEIOCTAaTOYHOCTH (PEpPMEHTA B JIU30-
coOMax MHOTHX KJIETOK, TKaHEH M OpraHoB OOJBHBIX
MIPOUCXOAMUT M30BITOYHBIE HAKOIUICHUE JIEPMATAHCYJIIb-
(ara, KOTOpOe COMPOBOXKIAETCS PA3BUTHEM TATOJIOTH-
YEeCKUX MPOIIECCOB CHCTEMHOTO XapakTepa ¢ HanboJee
TSOKEIBIMA  TIPOSIBJICHUSIMH CO CTOPOHBI  KOCTHO-MBI-
LIEYHOM CHCTEMBI U COECIMHUTEIIBHOW TKaHHU.

MIIC VI tuma, unu cungpom Cnasg, — 3TO
OUYEHb PEIKOE ayTOCOMHO-PEIeCCHBHOE 3a00JIeBaHuE,
00yCTIOBJIEHHOE TIPUCYTCTBHEM TOMO3HWTOTHBIX WM
KOMITayH/I-T€TePO3UTOTHBIX HHAKTUBHUPYIOMINX MYyTa-
uuit B reHe GUSB nM30COMHON [-IIIOKYPOHHUIA3HI.
Benencteue HacnencTBEHHOW HENOCTAaTOYHOCTH DTO-
ro (epMeHTa MPOUCXOAUT H3OBITOYHBIC HAKOIUICHHE
remapasncyibdara u gepmarancynbdara.

Myxkonosmcaxapugao3 IV tuna, cunapom Mopkuo

Knunuxa u snudemuonozus

KirroueBbIMU  KIIMHMYECKUMU TPOSBICHUAMH  32a-
OolleBaHMsI CTAHOBSTCS BBIPRKEHHBIM HAHWU3M, IPO-
rpeccupytomas epopManisi MO3BOHOUHHUKA (ualie
B BHIE KH(]OCKOIMO3a B TIPyIONOSICHUYHOM OTZEIe
MMO3BOHOYHWKA), TPYIHOM KIIETKH, BaJbI'ycHas Jie-
(dbopManus KOJICHHBIX CYCTaBOB, THIEPMOOMIBHOCTH
cyctaBoB (puc. 1) W DKCKpelus C MOUYOH KepaTaH-
cynb(ara. J{OMOTHUTENbHBIE CHMIITOMBI BKJIIOYAIOT:
[IOMYTHEHUE POTOBHIIbI, MNATOJOTHI0 A0PTaJIbHOTO
KJIallaHa, aHOMAaJMM 3yOOB, HEHPOCEHCOPHYIO TYTOY-
X0CTh. VIHTENIeKT OONBbHBIX COXpAaHEH W, KaK MpaBH-
JI0, MPSMOIO BOBJIEUEHUS] LIEHTPAJIbHOW HEPBHOM CHU-
CTeMbl B MAaTOJOTWYECKHUH Mpolecc He Habmomaercs,
HO MOTYT pPa3BUBAThCSl BTOPUUHBIC HEBPOJOTHYECKUE
OCJIOXKHEHUS, 00YCIIOBJICHHBIE CKEJICTHON TUCIIIa3neH.
XapakTepHbIii PEHTICHOJIOTHYECKHI MTPHU3HAK 3a00Ie-
BaHUS — OJIOHTOM/IHAS TUIOILIa3Usl BTOPOTO HIEHHOTO
MTO3BOHKA, KOTOpas MOKET IPHUBOIUTH K KOMIIPECCH-
OHHOMY MOBPEXJECHUIO CIMHHOINO MO3ra, a CleIoBa-
TEJIbHO, K TapajinyaM, U TaKKe MOXET ObITh TpHu-
YUHOW BHE3AIIHOM CMEPTU IIPU IOBPEKICHUM CTBOJIA
Mo3ra. YacToil NMpUYMHON JIETAJBbHOIO HCXOJA TaKKE
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SIBIISIETCSL TIPOTPECCUPYIOMIAsi JIbIXaTelbHas HEI0CTa-
TOYHOCTh. POCT OONBHBIX PE3KO 3aMEIIICTCS TOCTE
MepBOro roja xu3Hu. Tak, B BBIOOpKE U3 354 OOIBHBIX
MIIC IVA cpenHuil pocT rOHOLIEW U JEBYIIEK, J10-
CTUT'IIMX Bo3pacTta 18 ner u BhIIE, cocTaBun 122.4
u 113,1 cM, a cpequuit MHIEKC MacChl Tella Y B3pOC-
JBIX OONBHBIX 24,7 ¥ 25,6 KI/M y MYXYUH U KSHIHH
COOTBETCTBEHHO [45]. bonbHbIE MOABEPIKEHBI YACTHIM
OTUTAM M PECIUPATOPHBIM WHQEKIUIM HU3-3a Topa-
JKEHHS JIBIXaTENbHBIX MyTed (yTONIIEHHE CIM3UCTOM
000JI0YKH, TUIEPIUIa3usl JTUMQPOUIHON TKAHU U BsI3-
KM CEKpeT) M HOYHBIM aIlHO?.

Cunapom Mopkno A XapakTepu3yeTcs BBIPAKCH-
HBIM KJIMHAYECKUM IMOJUMOPGU3MOM, U €r0 pa3jiens-
0T Ha 3 GOpMBI — KJIACCHYECKYIO TSDKETYI0, TpO-
MEXYTOUHYI0 B MATKYIO0 [48]. Ilpu TsOKEI0M TeUeHHH
CKEJIeTHAsl JUCIUIa3Usl MOXKET Pa3BUBAThCS YK€ B IIe-
CTHUMECSIYHOM BO3pacTe M OOJbHBIE MOrHOAIOT BO BTO-
poit mm TpeThbel mekane xu3HU. [1pu Markux dhopmax
00me3Hp 1e0I0THPYET B KOHIIE NMEPBOW MIIM BO BTOPOM
JIEKaJe JKU3HU, U OOJMBHBIE MOTYT JOKHBATH JIO TIpe-
KJIIOHHOTO Bo3pacTa. TsokecTh Te4eHHus 3a00JeBaHHUS
3aBHCHT OT OCTAaTOYHOH aKTUBHOCTH TajaKTo30-6-
cynbdarasbl, KOTopas MPH MATKAX (HOopMax COXpaHsi-
€TCS Ha JOCTAaTOYHO BHICOKOM ypoBHE — OT 1,3 mo
13,3 % [62].

VY psina manMeHToB C MITKUM TEYEHHUEM CHHIpOMa
MopKHO B KyITBTUBUPYEMBIX (hHOpoOIacTax akTHBHOCTb
TaJIaKT030-6-Cyab(haTa3bl COXpaHSIETCS B Ipemenax
HOPMBI, HO OTCYTCTBYET WJIM PE3KO CHIDKEHA AKTHB-
HOCTh O€Ta-raJiakTo3uIa3bl M3-3a HAJIWYHs crenudu-
YECKUX MHAKTUBHPYIOMUX MyTauui B rene GLBI [50].
Ora ¢opma 3aboneBanus momydmina HazBaHue MIIC
IVB. C myrammsimu B teHe GLBI cBs3aHO napyroe
aJUIeNIbHOE 3a00JICBAaHUE M3 TPYIIIbI JIHM30COMHBIX 00-
ne3ned HakoruieHus — GMI1-ranrmumosngo3. OmgHako
knmuangeckn MIIC IVB — »at0o denokorms MIIC
IVA, xapakrepusyromascsi aHaJOTMYHOW CIIOH/U-
TOAMU(PU3APHON JTUCIUTA3UEH ¢ BOBJICUCHUEM Tpa-
OCKyISIpHBIX 4YacTe JJIUHHBIX TPYyO4aThIX KOCTEH
U T03BOHOYHMKA. OCHOBHBIMH CKEIIETHBIMU TIPOSIB-
JNEeHUsIMA 3200JIeBaHUsI SIBIISTIOTCS TIPOTPECCHUPYIOIIee
OTCTaBaHWE B POCTE OT CBEPCTHUKOB, KH(POCKOIHO3,
BaJIbI'yCHast JiepopMarius Ta300€JPEHHBIX U KOJICHHBIX
CYCTaBOB, THIIEPMOOMIBLHOCTh CYCTaBOB BCEX TPYIII,
TUTATUCTIOHAMIIUS W OJOHTOWMIHAs Turoruiaszus. He-
BpOJIOTHUECKH OOJNIE3Hb MPOSBISIETCS B BHJE aTak-
CUH, JIUCTOHWHU, WUHTCJUICKTYaJIbHBIX H/WJIM PEUYEBBIX
pacctporictB. TunuunasiM ocnoxHeHuem MIIC 1VB,
Tak xe Kak u IVA, cTaHOBUTCS KOMIIPECCUSI CIIUHHOTO
Mo3ra.

Tounas wactora MIIC IV nensBectHa. [lo HEKoTO-
pbIM orleHKaM B bputanuu oHa koneOiercst B mpese-
max ot 1:200000 mo 1: 600000 HOBOPOXKIECHHBIX,

a B ABcTpajuu NpuMepHo BiBoe pexe [11, 41, 49].
B Poccumn cormacHo QenepaibHbIM KIMHHUYECKUM
pekomengauusiMm  yactrora MIIC IV cocraBuser
1:250000 HOBOpOXIEHHBIX [7, 8].

buoxumuueckue ocnosvi namoeenesa

BbienieHue ¥ OYMCTKAa raakTo30-6-cynb(harasbl
W3 TIEYCHW YeJOBEKa TO3BOJMIN OIPENCITUTh CTPYK-
Typy ¥ KaTaJIUTHYECKUE CBOWcTBa (pepmenta [1, 28].
OcHoBHas ero (hyHKIUS — 3TO OTLICIUICHHE CYibda-
Ta B IIECTOM IOJIOKCHHH OT TEPMHHAJILHOTO OCTaT-
ka N-anerwirajakro3aMuHa B KeparaHcyibdare,
KOTOPBI BXOJHT B COCTaB TOJIBKO XPSIIEBON TKaHU
W POTOBHIIBI, a TAKXe XOHIPOUTHH-O-cylbdara, KO-
TOPBIM IIMPOKO MPEICTABICH BO MHOTUX COCIUHU-
TEJIBHBIX TKaHAX. Koaupyemblili reHOM OENOK COCTO-
UT U3 522 aMUHOKHCIIOT, BKJIF0Yast 26 aMHHOKHCIIOT
N-TepMHHAIBHOTO CUTHAJBHOIO MENTUAa W 2 IMOo-
TEHIMAJbHBIX aSN-CBSI3aHHBIX CaWTOB MIIMKO3UJIUPO-
BaHus [64]. 3penas ranakro3o-6-cyibdarasa, coCTo-
simast u3 496 aMHUHOKHUCIIOT, UMEET BBICOKHM MPOICHT
TOMOJIOTHH C JPYTUMHU Cyib(aTrazaMyd YellOBeKa, Ta-
KUMU Kak apuicynbdarassl A, B u C, mmoko3aMuH-6-
cynbdaraza u uaypoHar-2-cyibdarasa.

OnHa U3 akTMBHOCTEH NONMM(YHKIMOHANBHOW Oe-
Ta-ranakTo3ugasel, nedpexkrtHon npu MIIC VB, —
9TO BBICBOOOXK/IEHHE TaNaKTO3bl W3  YIJIEBOTHBIX
KOMIUIEKCOB M HEKOTOPBbIX Jpyrux cyocrtparos. [le-
¢unur Oera-rajakTo3WIa3bl SIBISETCS IEPBHYHBIM
MeTabonuueckuM nedexTom mpu Tpex dpopmax GMI1-
ranrniosuaosa [50].

Kapmuposanue u uoenmugurayus eena GALNS

MIIC IVA oO0ycnoBieH MpUCYTCTBHEM TOMO3UIOT-
HBIX WJIA KOMIAYH-TeTePO3UTOTHBIX HHAKTHBUPYIOIINX
MyTallfiif B T€HE TrallakTo30-6-cynbdarazsl — GALNS.
Omnpenenene  aMHUHOKHCIOTHOM  ITOCIIEIOBATENHHO-
CTH OUHWIICHHOM TallakT030-0-Cylb(haTa3sl TMO3BOIIIIO
CKOHCTPYMPOBAaTh OJMIOHYKJICOTHUAHBIE 30HABI, C TMO-
MOIIBIO KOTOPBIX W3 TKaHeCTeM(PpUIecKnx OHOIMOTeK
TeHOB 4YeNloBeKa Oblla M30JMpPOBaHa ITOTHOpa3MepHas
kJIHK rema GALNS [64, 66]. MeTonoMm ¢Im00pecIieHT-
HOU rudpuau3anuu in situ ted GALNS ObU1 KapTHPOBaH
B obmactu 16q24.3 [14, 66]. On coumepxur 14 3K30-
HOB, pacHpe/ielieHHbIX Ha IUIOMIAN MPHOTU3UTEIHHO
B 40-50 k6 remomuoit JIHK [46, 47].

Mymayuu 6 eenax GALNS u GLBI

OcHOBHBIM THIIOM MyTauuii B rene GALNS y 60mb-
Heix MIIC IVA sBnsiorcst 3aMeHBbl HYKJIECOTHIOB,
COTIPOBOXKIAIOMINECS 3aMCHOW aMHHOKHCIOT B Oel-
Ke, TO eCcTh MHcceHc-myTtanuu [18, 42, 66]. Wnen-
TU(QUIMPOBAHBI TAKXKE HOHCEHC-MYyTaIluu, HEOOJb-
e CTPYKTYpPHBIE TEPECTPOUKH, 3aTparuBarolie
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oT 1 10 27 HyKJIEOTUAOB, U CIJIAHCUHTOBBIE MYTAaIlUH.
bonee uem B 20 % ciy4yaeB y eBpONENHCKUX OONBHBIX
npucytcTByer 3amena I113F [67, 68, 70], Torna kak
B JlatuHckoil AMepuke 4acToll CTaHOBUTCS MHUCCEHC-
myTanust R386C [71].

Myrannu B rene GALNS, acconmupoBaHHBIE C TH-
KenbiMu (hopMaMu CHHApoMa Mopkuo Tumna A, mpu-
BOAAT K TMOJHOW TMOTEpEe AKTUBHOCTU TaJaKkTo30-6-
cynbdarazpl. [Ipr «MITKHx» MyTanusx aKTUBHOCTb
(dhepmenTa coxpansieTcss B mpeaenax or 2 go 13 %.
buoxumMuueckuii M CTPYKTYpPHBIA aHaJIM3 IIOKa3al,
YTO «TSKENBIE» MHUCCEHC-MyTaluu b0 MPUBO-
T K aMUHOKHCIOTHBIM 3aMEeHaM B THApo(OoOHOI
KOpOBOH dYacTh QepMeHTa, 00 MOTUPUIUPYIOT
TPETUIHYIO CTPYKTypy Oenka, JuO0 3aTparmBaroT
aKTUBHbIE CcalThl. B TO e Bpems NpH «IETKUX»
MyTalUsX aMUHOKHCIOTHBIC 3aMEHBI, KaK IpaBU-
JIO0, OKAa3bIBAIOTCS JIOKAJM30BaHbI Ha IOBEPXHOCTH
oenka [62].

IIpu npoBeneHUM MOJIEKYJISIPHON AUATHOCTUKH MY-
tanuuii B reie GALNS y 23 nmanueHToB, 15 U3 KOTOPBIX
n3 ABctpanuu u 8 — u3 CesepHoil pnanguu, Obutu
BBISIBIICHBI 2 Ma)KOPHBIE MHCCEHC-MYTAIllH, KOTOphIE
C DPaBHBIMH YacTOTAaMH BCTPEYAJNCh B KaXKIOW W3
JIByX HMCCIICIOBAHHBIX TOMYJISIIIUI U BMECTE COCTABH-
mu 32 % Bcex myrtanTHBIX amenei [81]. Drto 1113F,
ACCOLIMUPOBAHHAsI C TsHKEIbIMU (hopmMamu 3abolieBa-
Hus, U T312S, xoTopas oOHapy>KUBAeTCs y TAIlEHTOB
¢ 6onee msarkum teaenuem MIIC IVA. Ananums ramio-
TUTIOB TOKAa3aJ, 9TO KaXKJash U3 dTUX MYTAlMd UMEET
o0Iiee POUCXOXKJIEHUE, U 00¢ OHM OBbUTM 3aBE3CHBI
B ABCTpanuio MHrpaHTamMu w3 VprmaHaum B KOHIIE
XIX B.

I'en GALNS otnudaercsi TeTepOTeHHBIM CIEKTPOM
myTanuii. Tak, peTpocriekTuBHBIN aHanu3 148 yHUKab-
HBIX MyTalui, WICHTH()UIMPOBAHHBIX, TJIABHBIM 00-
pa3oM, y eBpOIeHCKUX OOJBHBIX, MoKa3al, 4to 78,4 %
W3 HHUX 3TO MHUCCEHC-myTamuu, 9,2 % — HeOobIme
neneruu, 5 % — HOHCeHc-MyTaruu, 2,4 % — 007b-
mue geneuud u 1,6 % — wuncepuuu. Tpu muccenc-
mytanuu R386C, G301C u I[113F cocrasnstor Gosee
5 % Bcex myrtaumii B rene GALNS [72].

VY 1ATH HEepPOACTBEHHBIX STTOHCKUX OOJBHBIX Haii-
JIEHBI IBE TMPOTSHKCHHBIC BHYTPUTCHHBIC JCIICIUN Pa3-
MepaMu okojIo 6 u 8 KO B yuc-monokeHun. Mx mpowc-
XOXKJICHHUE CBSI3BIBAIOT C PEKOMOMHAIINEH MEXITY ABYMS
BHyTpHUTeHHBEIMH Alu-oBTropamu [33]. OnuH U3 1maTH
OOJILHBIX OBLI TOMO3MIOTEH II0 JBOMHOM JIEJICIUH,
a y JIpyrux JTH JACNeNUHd HaXOJWINCh B TeTepoal-
JICIEHBIX KOMOWHAITUSIX C OJHON HOHCEHC- M TpeMs
MHUCCEHC-MYTaIASIMHU.

Cnektp mytanuii B reHe GALNS y KuTalCKHX
OONBHBIX TAKXKE OTIMYACTCS OT eBpomerickoro: 63 %
u3 27 uneHTU(QUIMPOBAHHBIX MYyTaIlUil HU pa3y HE

BCTpEUaIuCh B Jpyrux crpanax [77]. Yacroit sB-
nserca mucceHc-mytanus G340D, koropas mnpu-
CYTCTBOBaJla y IISITH MAlMEHTOB M3 OJHOTO pailoHa
Kuras. Ananu3 rammoTumoB 3TUX OONBHBIX yKa-
3pIBaCT Ha yuactue <«dddekra ocHOBaTeIs» B HX
pacmpocTpaHeHuN.

Myraiuu B reie GLBI 00bIYHO OOHAPYKUBAKOTCS
y namueHToB ¢ GMI-ranmmosuao3om. OnHako 3a-
mena W273L B reme GLBI B KoMmmayHAE C IpyTH-
MH MHCCEHC-MYTallMsIMH YacTO NPUCYTCTBYET y Ta-
uuentoB ¢ MIIC IVB [52]. Jlpyras uyactas MyTamus
B reHe GLBI, mpuBoasmas K pa3BUTHIO CHHJIpOMa
Mopkuo tuna B, — T 500A. Opna u Ta xe My-
tammsi R482H, mpuBomsimas k 3aMeHe aprHHWHA Ha
TUCTUAUH B 482-M IIOJOKEHHU OeTa-rajiakTo3uiasbl,
ObuTa HJICHTH(UIIMPOBAHA KaK y MAlMEHTOB C TaH-
[JIMO3UI030M, TaK U ¢ cuHApoMoM Mopkuo tuna B [63].
OTH JaHHbIE JOKa3bIBAIOT AJUICJIBHYIO MPUPOLY
paznuuHbix  Gopm GMI-ranrmmosumoza M CHHIPO-
Ma Mopkuo Ttuna B. Ocraroynas akTHBHOCTH OeTa-
raJlakTO31/1a3bl HE KOPPETUPYET CO CTENEHBIO TAKECTH
(hEHOTUITMYECKHX TPOSBICHHIA.

Oxcnepumenmanvhvle Mooenu

[Iyrem HampaBieHHOTO pa3pylIeHHs SK30Ha 2 reHa
Galns co3naHa TpaHCTCHHAs «HOKAyT»-JMHHUS MbIIICH
C HEJIOCTAaTOYHOCTBIO TalaKTo30-6-cyibdarazsr [70].
AKTHBHOCTH (P€PMEHTA Y MYTAHTHBIX TOMO3HUTOT TIOJI-
HOCTBIO OTCYTCTBOBAJA, IIPU 3TOM BO MHOTHX OpTraHax,
BKJIIOYasl TCUEHb, TMOYKHU, CEJIe3CHKY, Cepile, TOJOB-
HOW W CITMHHOW MO3T, B BO3pacTe 2 Mec. HaOIoIaIn
HaKOIUTeHUs Tuko3amMuHornkanoB (I'AlT), koTopwie
B OCHOBHOM OBUIM TPEICTABIEHBI KepaTaHCYIb(haToM
Y XOHJIPOUTUH-6-CyIb(aToM. DTH HAKOIUICHUS HAXO/IHU-
JIUCh B JIU30COMAaX PETUKYIOIHAOTEIHAIBHBIX KIETOK
1 M30BITOYHO IKCKPETUPOBAIHCHE ¢ MOYOH. B Bo3pac-
Te 12 Mec. OTMedanH MOSBICHHE BaKyOIN3UPOBAHHBIX
KJIETOK B TIOYEYHBIX KJIyOOUKax M KiamaHaxX cepula,
OJIHAKO TPU PEHTICHOJOTHYECKOM aHATN3€ HUKAKUX
CKEJICTHBIX HapyIICHUW He OBUIO BBISBIICHO.

[IpoBeneHnHbIe HA ATON MOIENHN HCHIBITAHHUSA (ep-
MeHTHOUW 3amemmaromieit tepammu (P3T) ¢ ucmomns-
3oBanreM HatuBHOH M SUMF1-mMonndumupoBanuoi
rajakTo30-6-cyab(dara3bl IOKa3alld 3HAYUTEIHHOE
yMeHbllIleHHe oTiaokeHuit I'Al’ B BuHcLepalbHBIX
opraHax, KOCTHOM MO3Te, KJallaHaxX cepjIa, CBS3-
KaX W COCIUHHUTEIIPHOW TKaHW y)Ke mocie 12 me.
neuenust [73]. JozozaBucumoe cumxkenue A" Ha-
OJIOaNIOCh TaKXKEe B MO3T€ MYTAHTHBIX YXHUBOTHBIX.
B kpoBu conmepikaHme KepaTaHCYlb(ara CHH3UIOCH
MPAaKTUYECKU JO HOpMalibHbIX 3HaueHuil. dapma-
KOKHMHETHKa, TKaHeclenupuueckoe pacrpeaeieHne
U HaOJNI0JaeMOe YIYYIICHHE COCTOSHUS YKUBOTHBIX
OKa3allUCh CXOIHBIMH TPU HUCHOIB30BaHUU 000UX
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npenaparoB. [logydueHHbIE pe3yabTaThl MOATBEPIKIA-
0T TIEPCIEKTUBHOCTh Ucmojb3oBanus ®3T s je-
yenuss MIIC IVA [73].

Jlabopamopuasa ouaznocmuxa u neueHue

OcHoBHOe knuHHYeckoe mposisienue MIIC IVA
COCTOUT B CHCTEMHOW CIOHAMIOAH(U3apHOH CKeneT-
HOM nucruia3uu. XapakTep MopakeHUsi KOCTHON TKaHU
npu cuHapome MOpPKHO HUMeEeT psii crieHupHUECKUX
0COOEHHOCTEH, KOTOpPbIE MOI'YT OBITH BBISBICHBI IPH
MPOBEACHUN paguorpaduyeckoro anaigmsa. B 1o xe
BpeMsI MHOTHE HapylIeHHUs Pa3BUTHUsI KOCTHOW M Xps-
LIEBOM TKaHW HAOMIOHAIOTCA M TpH ApYyrux (opmax
CKeJIeTHBIX nucruiazuii. Takum oOpaszom, auddepen-
nuansHas muarsoctunka MIIC IVA u mporHo3 B oT-
HOILIEHUM pa3BUTHUS 3a00JI€BaHHS BO3MOXKHBI TOJIBKO
C TMPHUBJIECUEHNEM COBOKYITHBIX JAaHHBIX KIMHUYECKO-
ro, paauorpauueckoro U OMOXMMHYECKOIO aHaJn3a
[53, 58]. CommacHO MEXIyHapOAHBIM KPUTEPUSIM Jia-
Ooparopras guarnoctuka MIIC IVA Ha mepBuuHOM
sTane Oazupyercss Ha TOBBIINICHUM KepaTaHCylbgara
B MOY€ WM CHWXKEHMH AaKTHBHOCTH TajaKTo30-6-
cynabdarasbl B CyXuX ITHAX KpoBH. 11 moaTBepxe-
HUS JUarHo3a MPOBOJUTCS MCCIEIOBAaHUE aKTHUBHOCTH
rajakTo30-6-cynbdarazpl B JeHKonuTax wiu (Gudpo-
Onacrax. Jlnarno3 cumTaeTcst MOJHOCTHIO JOKA3aHHBIM
npu oOHapyXeHuH MyTauuu B rene GLBI y manuen-
ta [11]. CoracHo ¢enepanbHbIM KIMHAYECKHM PEKO-
MeHzauusM B Poccun st moaTBepKAeHUs QUarHo3a
MIIC IV HeoOXomuMo MOJIEKYJISIPHO-TEeHETHUECKOES
oOcreoBaHue BO Bcex ciydasx [8, 9].

B psine MemmMIMHCKMX LEHTPOB JUIA JICUCHMS Ma-
uuentoB ¢ MIIC IVA npumensiercss TpaHCIUIaHTAIUs
TeMaToNO3THIECKNX CTBOJIOBBIX KJIETOK, HO IO TAHHBIM
METaaHaJIN30B IOCJEHUX JIET OHa He SBIAETCS Tepa-
nuel nepBoil tuHUK npu cuaapoMe Mopkuo [8]. bosns-
UM TepareBTUYeCKUM IoTeHImaaoM obnamgaer O3T.

B 2014 1. B Mupe ObUT 0MOOpEH mpemnapar 310CYITb-
¢aza anbda, eMMHCTBEHHBIN crieruduiaeckuil mpemnapar
s nedenus nanuenToB ¢ MIIC IVA, mokaszaBiinii
CBOIO 3(P(EKTUBHOCTh B KIMHUYECKUX HCIIBITAHUSIX.
Hcnonw3yercss B 703€ 2 MI/KT €XKEHENENBHO ITyTeM
BHYTPUBEHHBIX MH(Y3ui. J[aHHBINA Tpemapar 3aperu-
ctpupoBad u B Poccuu [8]. Ilpu neuenun cHuxkaercs
YPOBEHb IKCKpelHu Keparancynbdara ¢ mouord. Kim-
HUYECKU MalMEHThl OTMEYAIOT ITOBBILICHUE BBIHOCIH-
BOCTH M pabOTOCTIOCOOHOCTH (TI0 pe3ysIbTaTam IIeCTH-
MUHYTHOTO TE€CTa XONbOBI), YBEINUCHNE €KETHEBHOM
akTUBHOCTU. O(P(PEKTUBHOCTH Tepamuu CKEJICTHBIX
W3MEHEHUM Npu CHHApOME MOpKHO OrpaHHYeHa W3-
32 IUIOXOTO NPOHHKHOBEHMS PEKOMOMHAHTHOTO (ep-
MeHTa [11]. B3auMocBs3u MEXITy CHIDKCHHEM YPOBHS
I'Al" MOYM M KIMHMYECKHUM YIYYIIEHHEM COCTOSHHS
MalMeHTOB He BhIsBIEHO [12].

B mnacrosimee Bpemsi nepcnekTuBHbIM 1151 D3T
MIIC IVA paccmarpuBaeTcsi peKOMOMHAHTHBINA (ep-
MeHT prGALNS, mpou3BoaUMEIi B APOXKIKEBOM CHCTE-
Me Pichia pastoris [56]. Ha cTtaguyi npeKIMHAYECKUX
ucneiTanuii Tepamuu MIIC VA HaxonaTcs HECKOIBKO
aJbTepHAaTUBHBIX cTparernil. [loMck MoTeHIHaIbHBIX
Oouomumieneit, npurogasix mast tepamun MIIC IVA,
OCYIIECTBIISIIOT C HCIOJIB30BAHUEM Pa3IMYHBIX METO-
JIOB, TIPUMEPOM KOTOPBIX SIBISETCS, B YaCTHOCTH, TIPO-
TeOMHBIH aHanmm3 [12].

Bo03MOXXHOCTh MAaTOTEHETUYECKOTO JICUCHHUS Tallu-
entoB ¢ MIIC IVB paccmarpuBaercss B KOMILIEKCE
MEpONpHITUH, pazpadarsiBaeMbIX aisi Tepanuun GM1-
rairiiosuaosa [84].

Knunuueckuii cnyyaii neexou ghopmor MIIC 1V muna

HeBouka, 17 met, pomom u3 PecmyOmukm J[lare-
CTaH, OT HEPOJICTBEHHOro Opaka, HacJeJCTBEHHOCTb
He oTsrouieHa. PeOeHOK OT TpeTheil OepeMeHHOCTH
(oT mepBoOil U BTOpol OEpeMEHHOCTEH BOE 3J0POBBIX
JieTeii) Ha (POHe MHOTOBOJIUS, 3aTPY/IHEHUS BHIBEICHHS
mieankoB. [Ipu poxkmenun Bec 5100 1, momHA 54 CM.
Ha mepBom rogy pocna m pa3BuBajach 1Mo BO3PACTY.
C 1,5 ner HaOirona1ach HEBPOJIOTOM C 33JICPIKKON pe-
yeBoro pa3Butus. B 2 roga mpu ocMoTpe opToreaom
oTMeyasach PaxUTonono0Has aedopmanus TPyIHOH
kietkd. K 7 romam pasBuiics KUGOCKOINO3 TPyAHO-
ro ornaena no3BoHouHuka IV crenenu. Bnepseie 3a-
momo3ped MIIC IV Tuma mo KIMHUYECKAM TaHHBIM.
C 7,5 ner Haxomutcs Ha «/l»-yueTe B MeIuKO-TeHe-
TUYECKOM KOHCYJbTAallMU IO MECTY JKUTEIbCTBA B Pe-
cnyonuke [arecran c¢ mguarnosom: «MIIC IV Tuma
(cuHIPOM MOpPKHO), ayTOCOMHO-PEIIECCUBHBIN THIT Ha-
cienoBaHus». B Bo3pacte 13 yeT BnepBbie MPOBEACHO
OTIepaTHBHOE JieUeHHEe — KOPPEKIHsS KH(OCKOIHO3a
rpyaHOro oraenaa no3BoHouHuka IV crenenn B HUN
uM. TypHepa. B nanbHeiiniem no Mepe pocra JI€BOYKU
BHOBB IIPOTpeccupoBanue aedopMaliy Mo3BOHOYHUKA
U B Bo3pacTe 17 jeT mpoBOAMTCS MOBTOPHOE OIepa-
TUBHOE BMEIIATEIhCTBO JJISI KOPPEKIUU KH()OCKOIHO-
3a IpyIHOIo OTAeNa N03BOHOYHMKA. [Ipu ocmoTtpe na-
IIUEeHTKH B Bo3pacte 17 met: poct 162 cM, Bec 61 kT,
rpyObIe YepThl U, THIEPMOOMIBHOCTH KPYITHBIX CY-
CTaBOB, KU(POCKOIMO3 TPYIHOTO OT/ENa MO3BOHOYHUKA
(puc. 2 u 3). AycKyabTaTHBHO TOHBI CepAlLla 3BYYHBIE,
putmuusble. [Ipu manpnanuu >KUBOTa MEUEHb U CeETe-
3€HKa HE YBEINUYCHBI. VIHTEIeKT — BO3pacTHasi HOpMa.
WucTpymeHTanpHOE  00CIeqOBaHMe:  AXOKapAnorpa-
¢bust — mnponaric MuTpankHOTO KianaHa. OcMotp od-
TaJIbMOJIOTOM: TIaTOJIOTHH HE BbIsABIEHO. CyX — HOpMa.
Juarno3: «MIIC IVA tuna (cunapom Mopkuo), jier-
Kast popmar.
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Puc. 2. deHoTMn AEeBOYKM C MyKOMONIMCaxXa-
puaosom IV Tuna

Fig. 2. Phenotype of a girl with type IV
MPS

Myxkonosmcaxapuno3 VI tuna, cunapom Mapo-
10 — Jlamu

Knunuxa u snudemuonocus

MIIC VI tuna, unu cuagpom Mapoto — Jlamu,
KJIIMHUYECKHU MPOSIBIAETCS HAHU3MOM, TIelaTOCIIIEHO-
Merajnel, CKeJIETHBIMU U CEPICYHBIMU HapyLICHUSIMH,
TYT'OIIOIBUKHOCTBIO U KOHTPAKTypaMH CYCTaBOB, IO-
MYTHEHHEM POTOBHIIBI, JIUIEBBIM AU3MOPHU3MOM TIO-
JOOHBIM TOMY, KOTOpbId HaOmomaercst mpu MIIC L
OnHako MHTEJJIEKTyalbHbIE PACCTPOMCTBA OTCYTCTBY-
10T. B Moue 00JIbHBIX IPUCYTCTBYIOT BBICOKHE KOHIICH-
Tpauuu JiepMaraHcyibdara. 3HAUUTETBHBIC OTIOKE-
Hust TAI' HaGnromatoTcsi B MOMTUMOP(HOHYKIICAPHBIX
nedikouutax. OHU HOCSAT Ha3BaHUE TIpaHyn Aunepa
U BBINIAAT Kak Jia3ypHble a3ypoMiIndecKue LUTO-
wiasmaruueckue BrimodeHus. Omioxenus Al Haka-
IUTMBAIOTCS ¥ B TPOMOOIMTAax — TpaHysiax Peimu.

Hna cunnpoma Mapoto — Jlamu XapakTepeH BbI-
PaKEHHBIA KIMHUYECKHH mnoiauMopdusMm. Beinensior
TSOKENbIe Kilaccumueckrne (opMbl 3a00JeBaHUS, MPO-
MEXYTOUHbIE U JIETKUE, XOTS MEXIY HUMM HE BCer-
Ja ynaercs TMPOBECTH YETKYI IUPPEpEHIUPOBKY.
IIpn poxnaeHuUM neTH BBINIAAAT HOPMAJIBHO, OJHAKO
B HEKOTOPBIX CIIy4dasX y HHUX MOTYT IPUCYTCTBOBATh
Makporedanus, codeTaromascs ¢ Tuaporedamuei,
nepopManys TPYJHOM KJIETKH, MYMOYHbIC W/HMIM Ta-
XOBBbI€ TPBDKHM, NMPU3HAKK CEpAEYHON HEI0CTaTOYHO-
ctu. Kak mpaBmiio, BCe 3TH CHUMITOMBI HE CBA3BIBA-
I0T ¢ HayajoM 3a0osneBaHusl. B Teuenne mepBoro rozxa
JKU3HU Y OOJIbHBIX ITOCTENEHHO (DOPMUPYIOTCS THIINY-
Hele nposieieHust MIIC B Buze TpyObIX uyepT aMua
[0 TUIY «TaproMJIN3May», MaKpOITIOCCHUH, TOMYTHEHHS
POTOBHILIBI, I'€NATOCIIIICHOMETaJINM, U3MEHEHUSI KJlama-
HOB CepAla, MPU3HAKOB MHOXKECTBEHHOIO IM30CTO33,
HOYHBIX allHO?, YacTbIX PELUAMBUPYIOIUX pecrupa-
TOPHBIX MH(EKIUH M OTUTOB. XapaKTepHbIE MPHU3HA-

Puc. 3. BHewWwHuit BUA, KUCTU AEBOYKM C MyKononucaxapuposoMm IV Tuna,
KNTMHOAAKTUNUA NATbIX Na/bLEB

Fig. 3. The appearance of the hand of a girl with type IV MPS, clinodactyly
of 5 fingers

KM 3a00JIeBaHMA: IUIOTHAsI KOXKa, MSATKHH TMPCYTH3M,
[IOCTEIIEHHO CTAHOBUTCS OYEBUIHON 3aJepiKKa pocra
¢ pe3koii octaHoBKoU B BozpacTe 9-10 metr. Oxonya-
TenbHbIN pocT nanuenTos ¢ MIIC VI tuna He npessI-
maetT 134-140 cM. Y MHOTUX pa3BUBAIOTCSI KOHTPAKTY-
PBL CyCTaBOB, CUMIITOMBI CIIaBJICHU NepupepuuecKux
HEpBOB, B MEPBYIO0 OUYEPE/Ib TOHHEIbHBIA KapHaabHbII
CHUHJIPOM, U KOMIIPECCHOHHAsI MUEJIONATUsI B LICHHOM
WM TPYAOHOSICHUYHOM OTZENaX MO3BOHOYHHKA.

[Ipu xmaccuueckoit ¢Gopme cuHApOMa Mapo-
TO — JlaMn 1 OTCyTCTBHM JIedeHUS! OOJIBHBIE OETH, KaK
MPaBUIIO, TOTHOAOT B MEPBOM JECSATHICTUU IKU3HH.
[Tpu msirkux ¢opmax OONbHBIC JOXKHBAIOT 10 B3pPOC-
JIOTO BO3pacTa, XOTsI MPOAOJLKUTENIIHOCTh UX KHU3HU
MOJKET OBITh 3HAUYUTENFHO COKpalieHa. [ aBHOW mpu-
YHHOW THOEIH OONBHBIX CTAHOBUTCS CEpCUHAS U JIbI-
XareybHas HEeJOCTaTOYHOCTb.

Tounas gyacrora MIIC VI HeusBecTHa, HO IO He-
KOTOPBIM OLIEHKaM OHa KoneOjeTcs B Ipeaenax or
1:250000 mo 1:600000 HOBOpOXIECHHBIX. B AB-
cTtpanuu oHa coctasiser 1:320000 HOBOpOXIEH-
HbIX [49].

buoxumuueckue ocrnosbl namocenesa

Apuncyibdaraza B cocrour wu3 533  amuHO-
KHCIOT M COAEP)KUT 6 TOTEHIMAIbHBIX CalToB
N-mmko3unuposanus. Apuicynbgarassl A, B u C nme-
IOT BBICOKHH IIPOLIEHT TOMOJIOTUH MO aMHHOKHCIIOTHOM
[IOCJIEI0BATEILHOCTH M COAEPKAT IIOJTHOCTBIO NAECHTUY-
HbIH paiioH B N-TepMHHAJIBHOM YacTh BCeX TpexX ¢ep-
MeHToB. OcHOBHOW (yHKImel apuicynbdarasbl B sB-
JSIETCSI OTLICIUICHUE Cylb(ara B Y4eTBEPTOM HOJIOKESHUN
OT TEPMHMHAIBHOTO oOcTarka N-aleTWIrajJakTo3aMHHa
B aepmaraHcyinbhare. OcraTouHasi aKTHUBHOCTH ITOTO
(depmMeHTa B KyJIBTHBUpPYeMbIX (uOpobnactax Ooib-
HBIX JIUOO TMOJHOCTBIO OTCYTCTBYET, JIMOO HE TNPEBBI-
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maetr 1,5 %, w 3HaueHWE 3TOTO TIOKA3aTENS XOPOIIO
KOppeNnpyeT ¢ THKECThIO TeueHus 3aboneBanus [17].
Onucan 44-1eTHUH TAaMEHT Oe3 KIMHUYECKUX MpOsiB-
nenuit MIIC VI, Ho ¢ nepmanTaHCynb(aTypuel, y Ko-
TOPOTO OCTaTO4YHAasi AKTUBHOCTb apuicyinbgarassl B
COCTaBIIsTa OKOJIO 5 % HOPMEL. DTO HAOMIONEHHE IT0-
3BOJIMJIO aBTOpPaM BbICKa3aTh Mpemnonoxkenue, yto O3T
WM TeHOTEepanusi, Py KOTOPO MOXKET OBITh JOCTUTHY-
Ta KOPPEKLUsI aKTUBHOCTH (pepMeHTa XOTs Obl 110 5 %
YPOBHSI, OKQ)KETCSl JOCTATOYHOM Ul NMPEAOTBPAILCHUS
pa3BuTHs Hauboiee TSKEIBIX KIMHUYECKHX MpOsBIIe-
HUH 3a00JIeBaHUs.

Kapmuposanue u uoenmugpuxayusi eena ARSB

Omnpeznenenrie aMIHOKHACIIOTHON TTOCIIEIOBATENEHO-
CTH OYMIICHHOW apuiicynbdarazbl B mo3Bonmio ckoH-
CTPYHPOBATH OJUTOHYKJICOTHAHBIC 30HbI, C TOMOLIBIO
KOTOPBIX U3 TKaHECHEIU(PHIECKOW OUOIHMOTEKH T€HOB
TECTHC YelloBeKa Obljla M30JMpOBaHa MOJTHOpa3MepHas
k/IHK rena ARSB [59]. I'en ARSB noxanu3oBaH B 00-
nmactu 5q14.1 [39] u comepkut 8 PK30HOB, pacmpene-
JIeHHBIX Ha Imomaau B 206 k0 renomuon JTHK [38].

Mymayuu 6 cene ARSB

Y GompHBIX cuHApOMOM Mapoto —Jlamu B TeHe
ARSB unentuduuuposansl 6onee 90 myrauuii, rias-
HBIM 00pPa30M, MUCCEHC-THIIA ¥ ACIEIUH CO CIBUTOM
PaMKH CUHTBHIBAHUSA, IPAYEM TIOCIETHNAN THI MyTallui
garie oOHapYKUBACTCS TIPU TOKEIBIX (popmax 3adore-
Banus [34, 35, 39, 40]. Y ucmaHCKuX U apreHTHHCKUX
MalMCHTOB YacTBIMU SIBIIOTCS JBE CILIAHCHHIOBBIC
mytammu (IVS5AS, G-C, -1 u IVS5AS, T-G, -8), co-
craisromue 21,9 u 12,5 % Bcex MyTaHTHBIX aJutesiei
COOTBETCTBEHHO [27].

Dxcnepumenmanvuvie Mooenu

Onucana reneruueckas mozaenbs MIIC VI 'y kpeic [83].
@DeHOTUI MyTaHTHBIX KUBOTHBIX XapaKTEPU3yeTCsl ue-
PETHO-JIUIIEBBIM JAU3MOPGU3MOM H MHOKECTBEHHBIM
JIM30CTO30M. YBEJIMYEHA 3KCKpelus ¢ MOYOoW JepMma-
taHcynabdara. Omnoxenust [Al" HaOmonaoTcst B peTH-
KyJIO9HIOTEJIMAIBHBIX KJIETKaX, B XpAIIaXx M JPYrHX
COEMHHUTEIHHBIX TKAHIX, HO OTCYTCTBYIOT B HEPBHOM
cucreMe. AKTUBHOCTH apwicyibdartassl B B medeHu
coctasisieT MeHee 5 %. Y IKCHepHMEHTAIbHBIX KH-
BOTHBIX MACHTH()HIIMPOBaHA TOMO3UTOTHAs MHCEPLUS
OZIHOTO HYKJICOTHIa B KPBICHHOM I'eHe Arsb apuiiCyib-
(araszer B [36].

[IpuumHoii pa3BuTHsI Tporpeccupyomux ¢eHo-
TUMUYECKUX AaHOMAJIMH, CXOAHBIX C MPOSBIECHUSAMHU
MIIC VI, B nTWHWUHU CHAMCKHX KOIIECK, SBIISICTCS HeE-
JIOCTAaTOYHOCTh apuicyinb(dara3sl B, oOycrmoBieHHAS
MHUCCEHC-MyTalusMu B reHe ARSB Komiek, romosno-
ruyHoM reHy ARSB uenoBeka. Oka3anoch, 4TO pas-

JMYHBIE KOMOMHAIIMHU JIByX Pa3HbIX MHCCEHC-MyTalluil
OPUBOAST K TPEM pa3HbIM KIMHHUYECKHM (EHOTHU-
1aM — O4YEHb MATKOMY, CpeJHEMY M Tskenomy [21].
OTH MoZIeIbHBIE JIMHUN KOILIEK OBbIIM YCHELIHO UCIIOJb-
30BaHbI s paspadbotku meronos 3T MIIC VI [20].
Pe3ynbraTel TPOBENEHHBIX HCCIIENOBAHUN JIOKa3aIu
BO3MOXKHOCTh KOPPEKIMH HanOosiee TSHKENBIX KIMHU-
YECKHUX MPOSIBICHUH 3TOro 3a00JeBaHUs MIPU paHHEM
Hayaje JEeYEHUs.

Tlone3Hoil s W3ydeHUsT NATOr€HE3a CUHAPOMA
Maporo — Jlamu u pa3paboTKu METOIOB crienupuye-
CKOM Tepamuu SBISETCS TaKKe TPAaHCTCHHAS JHMHUS
MBIIIEH, CO3AaHHasl MyTeM HalpaBjiCHHOM HMHaKTHBa-
LMY MBIIINHOTO I'eHa Arsb, KOAUPYIOILETo apuiICyllb-
(hbatasy B [25]. Y MyTaHTHBIX TOMO3HUIOT HaOIOMACTCS
JepMaHTaHcyIb(aTypuss 1 K 4-HeAeIbHOMY BO3pacTy
Pa3BUBAIOTCS] YEPEIHO-JIMLEBOH AUMOPHHU3M U MHO-
JKECTBEHHbIE CKeJIeTHble aHoMaind. Bo Bcex mapeH-
XUMAaTO3HBIX OpTaHaxX BBIABISAIOTCS OTiIokeHus [Al
MPEUMYIIECTBEHHO B HHTEPCTUIMAIBHBIX KJIETKaX
U Makpogarax.

Jlabopamopnas ouasHocmuka u nedeHue

Huarnoctuka MIIC VI B mepByto odepesr OCHO-
BaHA Ha KIMHUYECKUX MPOSBICHUSAX 3a00JIcBaHUS.
st paHHell TUArHOCTUKU U OTIMYUS cUHApoMma Ma-
poro —Jlamu ot apyrux ¢opm MIIC u ckemeTHBIX
MUCTIIa3uil HeoOXOMMMO TIPOBEICHUE OMOXMMHIYECKO-
TO aHaju3a, BKIIIOYAIOIIEro ONpeaeseHHe KOJIMYecTBa
u cnektpa A" B Moue M HU3MEpEeHHE AKTUBHOCTU
apuncynbdarazel B B JlelikonmTax, CyXuX IATHAX
KpOBU WM B KYJIBTYpe KOXHBIX (hrOpobiactoB. BEI-
cokne 3HaueHus ypoBHiI ['Al’ B mMoue KOoppemupyroT
CO 3HAYUTENLHBIM OTCTaBAaHHUEM B POCTE, CHIDKCHHUEM
MacChl Tela U JIPYTUMU MATOJIOTUYECKUMU HAPYLICHU-
SIMH, YKa3bIBaIOIIMMU Ha OBICTPOE pa3BUTHE H TsDKe-
moe tedenune Oomesnm [10].

®3T cungpoma Mapoto — Jlamu ¢ ucmons30BaHUEM
peKxoMOMHAaHTHOH GopMbl apuicyabdarassl B (mpemna-
par rancynbdasa), KoTopas MOXKET ObITh PEKOMEHO-
BaHa cpasy IOCJIe YCTaHOBIIEHUS ITHUArHO3a, IPUBOIUT
K YIy4IICHHIO POCTa, TOJBMKHOCTH CyCTaBOB, (yHK-
[[UU JICTKUX U YBSJIUYCHHUIO TOJIEPAHTHOCTH K (hU3H-
YEeCKON Harpyske, HO HE BIIMSET Ha HEOOpaTHMBIC U3-
MEHEHHsI OPTaHOB M TKaHEM.

C mpuBieYeHWEM CIIEIHATNCTOB PA3IUYHBIX Me-
JUITMHCKUX Tpoduiiell pa3paboTaHbl MEXIyHAPOIHbBIC
PEKOMEHIAIIU TI0 KOMIUIEKCHOMY BEJEHUIO U Jede-
Huto nanuentoB ¢ MIIC VI [30]. Otu pexomenaauuu
TIOCTOSTHHO COBEPIIIEHCTBYIOTCS M B HACTOSIIEE BPEeMS
BKJTIOUAIOT 93 TOJIOKEHHS, KACAIOIITIXCS OOIINX TTPUH-
IIATIOB BEJCHUS OONBHBIX, MTOCTOSTHHOTO MOHUTOPUHTA
U OLIEHKH uX coctosHus, pexuma O3T u mokazanwmii
K TPaHCILIAHTAIIMK KOCTHOTO MO3ra, 00€300IMBArOIINX
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¥ XUPYyPrHYECKUX BMEMIATEIbCTB, METOAOB Crienu(pu-
YECKOW KOpPPEKIUH Je(eKTOB Pa3IHUHBIX CUCTEM —
pecnupaTopHOM, CEepAeYHO-COCYUCTON, CEHCOPHBIX
opranos [11].

ITockonpky 5 (heKTHBHOCTh TPUMEHSIeMON Tepa-
MUY YacTO OKAa3bIBAE€TCS OTPAaHWYCHHON M3-3a TIOXOTO
MIPOHUKHOBEHHS JIEKAPCTBEHHBIX IPENapaTroB B HEKO-
TOpBIC OpPraHbl M TKaHH, pa3padaThIBAIOTCS aJbTEpPHA-
TUBHBIE TTOOXOABI I JeueHus manueHTos ¢ MIIC VI.
OpvH U3 HUX CBS3aH C MOWCKOM BEIIECTB, CTHUMYIIHU-
PYIONINX BBbIBEIEHUE W3 KJIETOK M30BITOYHOTO COAEp-
xkanust Al K uucny Takux mpernapaTtoB OTHOCHTCH,
B YaCTHOCTH, [-D-kcuio3unaza-npou3BoaHas oaumnap-
nuna [20]. Beulo mokazaHo, YTO B CHUCTEME in Vitro
OIUTIAPITII TIPUBOANT K CEKPEIUH B KYJIBTYPaJbHYIO
cpeny cyinbdarupoBanHbix [Al, Takux Kak XOHJIIPOH-
TUHCYb(DAT U AepMaTancynb(ar, npuieM 3ToT 3pdekT
HAOTIOIAeTCSl KAK B HOPMAJIBHBIX KIIETKAX DHJIOTEITHS
OBIKa, TaK ¥ B KYJIBTUBUpPYEMbIX (hruOpodractax 0oib-
Heix MIIC VI. [Ipu opaapHOM BBEICHHUH OIUIIAPITMIA
HOpPMaJIBHBIM KpbIcaM ObLIO OOHAPYKEHO €ro MpHCYT-
cTBUE B (DYHKIIMOHAJIBHBIX J03aX BO MHOTHX OpraHax
W TKaHSX, B TOM YHCJIEe U TeX, KOTOPbIE B HAUOOIBIIIEH
CTETICHH BOBJICYEHBI B MATOJOTHYECKHI TMPOIECC MPH
MIIC VI (kxoctu, Xpsiiiy, cepjie, poropuia). Dddex-
TUBHOCTb Ipernapara B IUIaHE YBEIMUYEHHS 3KCKpEluu
¢ Mo4oil cynbarupoBanHblx [Al' 1 CHUKEHUS UX Ha-
KOIJICHWS B TI€YCHW W TOYKax ObLIa TIOKa3aHa W Ha
MBIIIMHON Momenu Arsb . Takum 00pa3oM, OIUTIaPITIIT
paccMaTpuBaeTCs B HACTOsIEe BpeMs Kak OIWH W3
MEPCIIEKTUBHBIX MpenapaToB s KOMIJIEKCHOTO Jieue-
musa nanuenToB ¢ MIIC VI.

Knunuueckuii cnyuaii msocenoii hopmot MIIC VI muna

[TanmeHT, MaJBUUK, OT POACTBEHHOTO Opaka (oTelr
npoOaH/a JTBOIOPOIHBIN JIsi/Isi MaTepH), HACIIEICTBCH-
HOCTPB HE OTATOIIeHa. PeOeHOK OT ueTBepToit OepeMeH-
HOCTH, TIPOTEKaBIIeH 0e3 ocobeHHocrei (1-3 — m/a),
oT 1iepBeIX poaoB. [Ipu poxxaernu macca 3300 1, mrHA
57 cM, OKpY’KHOCTb TOJIOBBI U Tpyau 35 cM, 1O IIKaie
Armrap 7/8 6amioB. Ha rpyaHOM BCKapMIMBaHHUH JI0
5,5 mec. [IpuBur no kanenaapro. IlcuxomoTopHOE pas-
BUTHE: TYJIUT C 3 MeC., CUIUT C 7 Mec., XOauT ¢ |1 T.
2 Mec., TOBOPUT OT/IeNIbHBIC clioBa ¢ 1,5 set, (pa3oBas
peub ¢ 3,5 net. B 9 Mec. ¢ uHBaruHanuen KUIICYHUKA
OBUI TOCNHTAJIM3UPOBAH B CTAIlMOHAp, TJAE BIEPBHIC
OCMOTpPEH T€HETHKOM — BBISIBIIEHO PaXHUTOIMOI00HOE
3a0o0neBaHNe, MHO)KECTBEHHBIE MHUKPOAHOMAJNU pas-
BUTHS, 3a/Iep’KKa MICUXOMOTOPHOTO pa3BuTHs. HazHa-
yeH ButamMuH D B no3e 3 teic. EJl, koTopsiii peOGeHOK
nony4dan g0 4 ner. [lo mepe pasBuTHS OTMeUasvCh
3a/lep’KKa pocta W Aedopmaius ckelnera — C OJHO-
ro rona KujeBWAHAas nedopmanus TPyJHOH KIETKH,
c 1 rn 2 mec. — BaJmbryCHOE HCKPUBICHHE HIKHUX

KOHEeYHOCTeH (Hadan xoauTh). K 4 romam: BeIpakeH-
Has jgedopmarus uepera, ycwieHue jedopMariiuu
TPYIHON KIIETKH, «OpacieTKu», «4eTku». B Bozpacrte
4 ner BmepBble nocrabieH auarHo3 MIIC, xoTopsiii
OBUT TONTBEPKACH B MENNKO-TeHETHYECKOM IIEHTpPE
(MockBa) 1O YBEIWYCHUIO JKCKPEIMH XOHAPOUTHH-
cynbara W JepmaraHcynbdara, TakkKe IMpOBEJcHA
SH3UMOJIUArHOCTHKA — aKTUBHOCTH (DepMeHTa apuil-
cynbdaraza B 0,01 eEM/mr/gac (Hopma 42,8-129,8).
MonexkynsapHO-TeHETHIECKOE HCCIEOBaHUE HE IMPO-
BOJIMJIOCK.

B 8 ner rocnurammzupoBan B CIIOITIMY mns
obcnenoBanus. [Ipu ocMoTpe oTmeuanach HH3KOpOC-
noctb: poct 105 cm, Bec 18,5 kr. MaylbuMK aKTUB-
HbI}, TOJBIXKHBIA. Ha ocMOTp pearupyeT aziekBaTHO,
Ha BOIPOCHI OTBEYAET MPaBUIBHO, OPUEHTHPOBAH BO
BPEMEHH U MPOCTPAHCTBE; 0OCIyKUBaeT ce0s HE TOJI-
HOCTBIO B CBSI3U C HAJMYHUEM KOHTPAKTyp CYCTaBOB
BEPXHUX KOHEYHOCTEH. 3HAET CTHUXH, PUCYET, MOMO-
raer Marepu mo jgomy. IlpusHaku auszocrosa: Opaxu-
uedanus, nedhopmanus TpyaIHON KIeTKU (KUJIEBUAHAS
rpyAHas KJIETKa ¢ Pa3sBEpPHYTOH HMIKHEH amepTypoi),
KOHTPaKTypbl cycTaBoB. DeHOTHIT peOeHKa XapakTe-
pen mis MIIC: Beicokmii 100, roTHdeckoe HEOO, KO-
poTKas 1esi, HU3KOPacIoJIOKEeHHBIE YIIIH, MaKpoIioc-
cusi, Opaxujaktuivs. KOHTpakTypbl W OTpaHHUYCHHE
JIBUKEHUW B TIEYEBBIX CyCcTaBax (HE MOXKET IOIHSTh
PYKH BEPTHUKAIBLHO BBEPX), pa3rnOareIbHO-CTHOATEITh-
HBbIE KOHTPAKTYpHl JIOKTEBBIX CYCTaBOB (00BEM JIBHU-
KeHul 45°), mydesamscTHbIX (00beM aBmxkeHuit 20°),
crubarenpHO-pas3rudaresibHasi KOHTPAKTypa KOJCHHBIX
CyCTaBOB, PE3KOE OTpaHHUYEHHE IBMKCHUH B TOJEHO-
cTomHBIX cycraBax. Medopmanms ctom. X-oOpasHas
nedopManysi HIKHUX KoHedHocTed (puc. 4). KoxHbie
MOKPOBBI YHCTHIE, CMyIible (3arap). ToHBI cepaua
PUTMHYHBIC, BBICIYIINBACTCS CHUCTOIMYECKUN MIyM
M0 TIPaBOMY Kparo T'PyAWHBI (IIyM HEIO0CTAaTOYHOCTH
TPUKYCIIUAAIBHOTO KJIAlaHa), CHUCTOJIMYECKHHA MIyM
(MeHee rpomKkuil) B Touke BOTKMHa M Ha BepxXyIlKe
cepaua. 3By4HOCTh TOHOB Ha BEpXYIIKE cepua Oau-
HakoBas (To ecTh | TOH ocitabneH), 4acToTa cepaedHbIX
coKkpameHnii 86 B MHHYTY. J[pIXaHHWE BE3HUKYISIPHOE,
MPOBOJIUTCSI PABHOMEPHO, XPHIIOB HeT. JKMBOT CHM-
METPUYHBIM, MYMOYHAsi TpbDKa HEOONBLIOr0 pazMepa
(ImameTp mymnodHoro kojbua 1,5 c¢M), remarocruieHo-
Meranus (mme4eHp +6 cM, cele3eHka +3 ¢M U3 Mo Kpast
pebepuoit myru). [lpu obcrmemoBaHUN: HA 3XOKapIHO-
rpaduu runeprpopuuecKas KapJUOMHUOIATHS, MHK-
COMAaTO3HOE H3MEHEHHE CTBOPOK MHUTPAJIbHOIO Kila-
MaHa, MPOTHO CTBOPOK TPHUKYCHHUIAJIHHOTO KiaraHa.
OcMoTpeH 0(TaTbMOJIOTOM: TIOMYTHEHHE POTOBHUIIBI
obonx ma3. Cnyx — HOpMma. VI3MeHEeHHS HA peHTTe-
HOTpaMMax IMO3BOHOYHHKA W KUCTEH pyK (puc. 5, 6).
Kommnbrorepnas Tomorpadusi ToJIOBBI: MPU3HAKA CMeE-
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Puc. 4. BHeluHui4 BUA, naumeHTa ¢ Mykononucaxapugosom VI tuna,
TsKenaa ¢popMma
Fig. 4. External view of a patient with MPS VI type, severe form

IIAHHOM TuAporeaiii, aHOMallus pPa3BUTHS I10-
3Bonka Cl, creHo3 mo3BoHOUHOro KaHaja. CraBiieHne
CIIMHHOTO MO3Ta 32 CYET NMOPaKEHUS aTIaHTO-aKCHAITb-
HOTO COYJICHEHHS C BHEIpPEHHWeM Iyru mo3BoHka Cl
B 3aThUIOYHOE OTBEPCTHE — «BTOPHYHAS Oa3WIIsIpHAst
UMIpeccus». PekoMeHI0BaHO: ONepaTuBHOE JICUCHHE
B IUIAHOBOM MOpsiiKe — Aekommpeccus Ha ypoBHe Cl
CIIMHHOI'O0 MO3ra M OKIUMIIMTOCITOHIHIIOAES.

B  janpHeiieM  MaldpdMK — TOCHUTAIM3UPOBAH
B OJMH M3 CTAlMOHAPOB MOCKBBI JIJIsi 0OCIICIOBaAHMS
B JIMHAMUKE C YXYAIICHUEM COCTOSIHUS B BUJAE Pa3BU-
THS TeTpanapesa BCISICTBUE MPOTrPEeCCHPOBAHHUS ClIaB-
JIEHUs CIIMHHOIO MO3ra B IIEHHOM OTAEJIE IT03BOHOY-
HuKa. B cBsa3m ¢ permcrpanueit mpemapara aus O3T
B Poccuiickoii @enepanuu Havara tepanusi. Ha done
O3T ycnemHo IPOBEAEHO OMEPaTUBHOE JICYCHUE —
JEKOMIIPECCHsl CIUHHOTO MO3ra B MISHHOM OT/ese
IIO3BOHOYHHMKA C BOCCTAHOBJIEHHEM JBHIAaTEIbHOM
¢yHkiMu B KOHeuHocTsiX. Ho Ha QoHe muTensHOro
COXPAHEHMsS MOCTEIBHOTO PEXHMMa B IMOCIEOIepalu-
OHHOM NEPHOAE Pa3BUJIACh MOJUCETMEHTApHAs MHEB-
MOHHUS, OCJIOKHUBIASACS IbIXaTEILHOM HEI0CTATOYHO-
CTBIO U TIPUBEAIIAS K JIETATLHOMY HCXOIy B BO3pacTe
9 ner.

Puc. 5. PeHTreHorpamMMa KucTeil nauueHTa c MyKononaucaxapu-
Aosom VI Tuna
Fig. 5. X-ray of the hands of a patient with type VI MPS

Puc. 6. PentreHorpaMma rpyAaHOro M noSICHUHHOro OTAENOB Mo-
3BOHOYHMKA C 3aXBaTOM Ta306epeHHbIX CYyCTaBOB: 4BO-
AIKOBbINYKNas opma rpyAHbIX U NOSCHUYHBIX NO3BOHKOB,
3aAH1e KIMHOBUOHbIE U A3bIKOO6pa3Hble MO3BOHKU CO
CKOLWIEHHbIM nepeaHeBepXHUM yrmoMm. IpyaHoi kudos
YM/IOWEH, BbICOTa €ro cMeljeHa KaypanbHo. lMnonna-
3ua Tena Thll. S-o6pa3Has aedopmauma HUXHerpya-
HOrO - NOSICHUYHOTO OTAENOB NO3BOHOYHUKA, C BEPXHEN
NpaBOCTOPOHHEN Ayroi ~18°, HUKHEN NeBOCTOPOHHEN
Ayrovi ~28°. BeptnyxHble BnaauHbl MeNnkue, KpbiliM CKO-
LWeHbl, roIOBKM 6eApeHHbIX KocTel ynoueHsbl. LLeiku
6eApeHHbIX KOCTei BbINPSMAEHbI

X-ray of the thoracic and lumbar spine with hip joints:
biconvex shape of the thoracic and lumbar vertebrae,
posterior wedge-shaped vertebrae and lingual vertebrae
with a beveled anteroposterior angle. The thoracic ky-
phosis is flattened, its height is shifted caudally. Body
hypoplasia Th11. S-shaped deformity of the lower tho-
racic-lumbar spine, with an upper right-sided arch ~180,
a lower left-sided arch ~280. The acetabulum is shallow,
the roofs are sloping, and the heads of the femurs are
flattened. The femoral necks are straightened

Fig. 6.
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Myxkomnosucaxapuno3 VII tunma, cunapom Cias

Knunuxa u snudemuonocus

Kimmnunuecku 3a0osieBaHue MPOSIBISICTCS XapaKTep-
HeiMu st MIIC aHomanusiMu ckenera, remarocruie-
HOMeranmei, TpyObIMH YepTaMu JIUIa M0 THITY «rap-
TOWJIU3Ma» W YMCTBCHHOW OTCTaJIOCTBIO DPA3THIHOMN
CTerneHu BhIpakeHHOCTH. [ cunaapoma Crasi, Takoke
kak Juis apyrux tunoB MIIC, xapakTepeH KiIuHHYe-
CKHAW TOTUMOP(H3M, KOPPETUPYIOIIUNA C OCTATOUHOM
aKTUBHOCTBIO [-TIIIOKypOHHIa3bl. B psnme ciydaes
cuaapom Crasg TpOSBISIETCS YK€ B IPEHATaIHLHOM
nepuozae, 0OyCIOBIUBAas pPa3BUTHE BOASHKH ILUIOAA.
Teuenue 3a0oneBaHUsI TPU TOKETBIX (opMax CXOI-
HO ¢ cuHApOMOM [ypriepa win TsHKeIbIMU (opMaMu
cunjpoma Xantepa. [Ipu poxIeHUM NEeTH BBINJISAST
HOPMAJILHO, OHAKO B HEKOTOPBIX CIy4asX y HHX MO-
TyT NMPUCYTCTBOBATh IyMOYHBIC WIN MAaXOBbIC I'PBDKU.
B Tedyenue nepBoro roja KU3HH y OOJBHBIX MOCTETICH-
HO (popmupytroTcst TrrnmuHbe TposiBieHuss MIIC B co-
YeTaHWW C TPHU3HAKAMHU MHOXKECTBEHHOTO JIHU30CTO3a,
HOYHOTO aIlHO?, YaCTBIX PEHUIUBUPYIOIINX pECIUpa-
TOPHBIX HMH(pEKIUA u OoTUTOB. [Ipu 3TOM CKeNeTHBIC
HapyIIEHUs] Y HUX MPOSBISIOTCS B BHUJE JUCIUIA3HH
WIH CKOJIMO03a, HO HAHW3M, KaK MpaBWIIO, HE Pa3BH-
BaeTCA. YMCTBEHHAs OTCTAJIOCTh HOCHT YMEPEHHBIN
xapakrep, pOpPMHUPYETCS JOBOJIBHO PaHo, K 3 rojam
U, KaK IPaBUJIO, HE MPOTPECCUPYET.

Yacrora cunapoma Criast cocTaBiseT MeHee 4eM
1:250000 cpenn HOBOPOKICHHBIX.

Buoxumuueckue ocnosbl namozenesa

OcHoBHast (QyHKUUS (-TIIOKYPOHHIA3bl — OTIIE-
TUIGHWE TEPMHUHAIBFHOTO OcTaTka [3-D-ImroKkypoHOBOMA
KUCIOTHI OT 4eThipex [Al: nepmarancynbdara, rema-
paHcynb(dara u JABYX XOHIPOUTHUHCYIb(ATOB. 3peibiii
MOHOMED 3TOTO Oenka ¢ MOJIEKYJIipHO Maccoit 78 k/],
COCTOSIIMHA U3 629 aMHUHOKHUCIIOT ¢ 4 HOTEHIIMAIbHBI-
MU caiiTamu N-TJIMKO3UIIUPOBaHUs, TPAHCIIOPTUPYETCS
B JIM30COMBI M pacHIerIsieTcss Ha 2 cyObeqUHHIIbI Ka-
TAJIUTUYECKH aKTUBHOTO ()epMEHTa C MOJCKYISPHOU
Maccoit 60 u 18 /I [74].

Ilpn TsOKEnbIX MIIafieHYecKuX (GopMax CHHIpOMA
Crnast akTUBHOCTH P-TIIIOKYPOHHAA3bl MOTHOCTHIO OT-
cyTcTByeT, b0 coctaBisger menee 1 %. IIpu B3poc-
JBIX XPOHWUYECKHUX (opMax axkTHBHOCTH (epMeHTa
MokeT pocrurark 10 % [29].

Kapmuposanue u uoenmuguxayus eena GUSB

Omnpenenenne aMUHOKUCIOTHOW TOCJIEIOBATEb-
HOCTH OYMILIEHHOW [-TIIIOKypOHHAA3bl TO3BOJIAIIO
CKOHCTPYUPOBATh OJIMTOHYKJICOTHUIHBIC 30HJBI, € TO-
MOIIBIO KOTOPHIX HE3aBUCHMO W3 JIByX TKaHECHEIIU-
¢uuecknx OMOIMOTEK T'EHOB TPaHCHOPMUPOBAHHBIX
¢ubpoOIACTOB ¥ TUTALICHTHI YEJIOBEKa OblIa H30JIH-

posana nonHopasmepnas k/IHK rena GUSB [31, 51].
Mertonom (iayopecleHTHON TuOpuAn3auuM in  situ
red GUSB 0Obu1 kaprupoBa B obmactu 7ql1.21 [61].
OH cogepkuT 12 5K30HOB, pacHpeAcsiEHHbIX Ha IJIO-
maau B 21 k6 renomuoit JIHK [44]. I'en GUSB anb-
TEPHATUBHO CIUIAicUpyeTcsi ¢ 00pa3oBaHUEM JABYX
n30QopM, OiHA U3 KOTOPBIX C Jenenuerd 153 Hykieo-
THJIOB, 00pa3ylomIeiics 3a cUeT BBIpe3aHHs K30HA O,
KaTaJINTHYeCKH HeaKTUBHA. Ha pasHBIX Xpomocomax
YelnoBeKka  WACHTHU(QHIMPOBAHBI ~ MHOTOYHCICHHBIC
TMICEBJIOTeHBI B-TIIIOKypoHUAa3sl [61].

Mymayuu ¢ cene GUSB

Oxomno 90 % wu3 Oonee wem 50 Myranuii, WIEHTH-
¢unmpoBanHbix B rene GUSB y TalMeHTOB C CHH-
npomoM Criasi, SIBISIFOTCS TOYKOBBIMHM 3aMEHAMH WM
JenenusMu/uHcepuusamu (65, 69, 74, 75, 80]. Muc-
CEHC-MyTalliM YacTO 3aTParuBarOT BBICOKO KOHCEp-
BATUBHBIE AMMHOKHUCIIOTHI. MaKOpHOH Cpeau Hux
B pasnuYHBIX momymsanusx ssiserca L176F, accoruu-
pOBaHHAs ¢ HU3KOW OCTAaTOYHOW aKTUBHOCTBIO OeTa-
[TFOKYPOHHIA3bl U TSHKEIBIMU (OopMaMu 3a00JIeBaHUSI.
K «1spxensiM» oTHOCSITCS HOHCeHC-MyTanun (W507X)
Y MHCCEHC-MYTAIIH, COITPOBOXKAAIOIINECS aMUHOKHUC-
JIOTHBIMU 3aMEHaMu B TUApo(oOHON KOpPOBOH 4YacTu
Oenka wuiau MomuuUUpyromue ero (GoIAMHT, Takue
kak R216W, P148S u Y495C [74].

Oxcnepumenmanvhvle Mooenu

Mogenu MIIC VII co3nanbl U U3y4eHbl HA MHOTHX
AKCIIEpUMEHTAIILHBIX O0BbeKkTaX. Tak, y cobak omuca-
HO HACIle/ICTBEHHOE 3a00JIeBaHUE, CXOAHOE MO0 CBOMM
KIIMHAYECKUM TIPOSBICHUSM C Hamboiee TSHKETbIME
¢opmamu MIIC VII [32]. [Ipu OHOXMMHUYECKOM HC-
CJIEZIOBaHUU OBLIO MOKa3aHO OTCYTCTBHE aKTUBHOCTH
B-TirOKypOHUIA3bl Y OOJNBHBIX JKUBOTHBIX.

Onmcana reHeTndeckas JHWHUS MBIIIEH C HeIo-
CTaTOYHOCThIO 0O€Ta-TIMIOKYpPOHUIa3bl, KOTOpas Ha-
CeyeTcsl M0 ayTOCOMHO-pelecCuBHOMY Tumy [15].
Y MyTaHTHBIX MbIIIeH 0OHApyKeHAa TOMO3UTOTHAS Jie-
Jerysi omHOTo HyKineoTnnaa B 10-m sx3oHe reHa Gush,
MPUBOASAIIAS K CIABUTY pPaMKH CYHUTHIBaHHUS [57].
Ota MyTanusi OTBETCTBEHHA 3a HaOMogaeMblil (eHo-
THUII KUBOTHBIX, Mogenupytomuit MIIC VII. Uucepuus
JENETUPOBAHHOTO HYKJIEOTHAA IMYyTEM OJUTOHYKIIEO-
THJIHOTO CAaMT-HaIlpaBICHHOIO MyTareHesa, MpPOU3Be-
JICHHAsI B KYJIbTUBUPYEMbIX (PHOpOoOIacTax MyTaHTHBIX
MBILIEH, TTOJTHOCTHIO BOCCTaHABIUBACT (DYHKIUIO TeHA.
TpaHcmmaHTaust KOCTHOTO MO3Ta MYTaHTHBIM >KUBOT-
HBIM 3HAUUTEJIBHO YBEJIMYUBACT MPOIOJIKUTEIBHOCTD
UX >KM3HU, [IPU 3TOM [IPOUCXOJUT 3aMETHAsI KOPPEKLINS
JIN30COMHBIX HakoruieHuit [16]. Ha »Toif mMomenbHOI
JIMHUHU JIoKa3aHa Taxke Bo3MoxkHocTh ®3T MIIC VII,
npudeM ee 3(P(HEeKTUBHOCTh B 3HAYMTEIHHON CTENEHH
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3aBHCHT OT CpoKa Havana JjedeHus. [IpoBomsarcs wc-
MBITAHHUS PA3IMYHBIX CIOCOOOB JTOCTaBKH (pepMEHTOB
B JIM30COMBI, KaK TPaJUIIMOHHBIE, OCHOBaHHbIE HA B3a-
UMOJICHCTBUSIX CO CIELUPUUECKIMU TTOBEPXHOCTHBIMHU
perenTopaMu KIETOK, TaK U ajJbTepHATHBHBIE TTENITHI-
OTIOCPEIOBaHHbBIE, OCHOBAaHHBIE HA B3aMMOJICHCTBHUH
(dparMeHTOB HMHCYIMHONOA0OHOTO (aktopa pocta Il
C KaTHOH-HE3aBHCHUMBIM MaHHO30-6-pocdaTHbIM pe-
uentopoM [37]. DTa TaKTHKa NPUBOIUT K CHHKECHUIO
Hakorienuit A" B ToM 4ucie v B IJIOMEPYJISIPHBIX
MOJIOLIMTAaX M OCTeo0NacTaxX, YTO OYEHb BAXKHO [T
MPeAOTBpAIlCHHS PAa3BUTHS BEAYMIHUX (EHOTHIHYe-
ckux nposineHnit MIIC VII y MyTaHTHBIX KHBOTHBIX.
Xopormme pe3ylbTaThl Ha MOJAEIBHBIX MBIIAX OBLIH
rosrydeHsl pu codetannd @3T u ammoreHHOM TpaHC-
IJTAHTALMU KOCTHOTO MO3ra.

D¢ eKTUBHOCTh TEHOTEpAMU TaKKe 3aBHCUT OT
Cpoka Hayala JiedeHus. Tak, BHyTPUBEHHOE BBEJICHHUE
HOBOPOXKJIEHHBIM MBIIIIAM C HACJIEACTBEHHOW HeIO-
CTaTOYHOCTHIO [-TITIOKypOHHIA3bl PEKOMOWHAHTHOTO
aJICHOBUPYCHOTO BEKTOpa, HECYIIEr0o HOPMalIbHBIH
reH GUSB 4enoBeka, peOTBPAIIANIO Y HUX Pa3BUTHE
npossieHuit MIIC VII [22]. [Ipu stom TepamneBTuye-
CKHI ypOBeHBb 3Kcmpeccnu TeHa GUSB mocTuraercs
YK€ CITyCTs HEJEII0 MOCJe MPOBEIEHHON MPOLEAYPHI
U COXpaHseTCcsl Ha TakOM ypOBHE B TeueHue 16 Hen.
HaOMIOAEHUsI BO MHOTHX TKaHSX, BKJIIOYAs ICYCHB,
cepiie, Jerkhe, CeNe3eHKY, II0OYKH, TKaHH MO3Tra
W CeTyarky.

J1g n3ydeHust MOJIeKyJIIpHOTO TIaToreHe3a CHHJPO-
Ma Cras ObLIH CO3[aHbl TPH TPAHCTEHHBIC TUHUN MBI-
el C HapaBICHHO BBEIACHHBIMH MHCCEHC-MYTaIlus-
MU B reHe Gusb, aHaIOTUYHBIMH TE€M, KOTOPBIE OBLIH
uaeHTuumpoBansl y namnueHroB ¢ MIIC VII [69].
B kaxaoil W3 3TUX MOJENbHBIX JIMHUN COXPAHSIICS
CBOH YPOBEHb OCTaTOYHON AKTHBHOCTH O€Ta-IJIIOKY-
POHHIA3bI, CTPOTO COOTBETCTBYIOIIUN IKCIIPECCHUBHO-
CTH (PCHOTUITMYECKUX aHOMAaJIWil y MyTaHTOB. Bo3-
MOYKHOCTH TIPOBEJIEHUSI HCCIEOBAHUN Ha KyJIbTypax
(puOpoOacToB OOJNILHBIX W HAa MOJCIBHBIX JIMHUSIX
YKUBOTHBIX CO3JAI0T XOPOIINE MPEANOCHIIKN JJIs pas-
pabotku MeromoB reHorepanuu MIIC VII.

YenenrHasi TeHOKOPPEKIUS HEOCTaTOYHOCTH OeTa-
IIIIOKYPOHMIA3bl IIPOBEACHA KAK B CUCTEME In VIlro
IIyTEM PETPOBHUPYCHOTO MEpPEeHOCa HOPMAJIBHOTO I'eHa
GUSB B myTanTHbIe (HUOpPOOIACTHI YEIOBEKA, TAK U iN
vivo Ha cobakax ¥ MbImrax [54, 78]. [Ipu 3Tom y 6071h-
HBIX COOaK BBEJCHHBII I'€H HE TOJBKO IKCIPECCHpPO-
BaJics, HO [B-DVIIOKYpOHH[a3a TOSBISUIACHE B JIM30CO-
Max, 4YTO MPUBOAMIO K BOCCTAHOBJIECHHIO MPOIIECCUHTa
cnermdruecknx ['Al. BBenenune storo xe rena GUBS
B MYTaHTHBIC CTBOJIOBBIE KJIETKH MBIIIEH IMPUBOIIIIO
K JUTATENBHON IKCIIPECCHH -TIIFOKYpOHUAA3b], CHUXKE-
HUIO JIN30COMHBIX OTJIOKEHHUH B TMEUEHH U CEeJe3eH-

K€ U K YaCTUYHOW KOPPEKIMH TPOSIBICHUHN O0Je3HH
y TpPaHCTEHHBIX XKUBOTHBIX [79]. B npyrom skcnepu-
MenTe KJIHK rena GUBS BBOOUIN B KYJIBTUBUPYEMBIE
MyTaHTHBIE (hUOPOOITACTHI MBIIMIEH W 3aTeM TpPaHCHY-
[IUPOBaHHBIE KIETKH WMIUTAHTUPOBAIH MOJKOKHO MY-
TaHTHBIM JKMBOTHBIM. Y BCEX TPAHCTEHHBIX MBbIIIEH
HaOMI0aMM SKCIPECCHIO BBEACHHOIO T€Ha M IOJHOE
VCYE3HOBEHHE JIM30COMHBIX OTIOKEHHH B TEUEHH
n cemesenke [60]. IlomydeHHBIE pe3yabTaThl TIOMI-
TBEP)KIAIOT MPUHIUIHAIBHYIO BO3MOKHOCTD JICUEHUS
METOJlaMU T€HHOM TepanuM, MO KpailHel Mepe, He-
KOTOPBIX JIM30COMHBIX OOJe3HEH.

Onucana mozpens MIIC VII y pomamHux Ko-
IIeK, TOMO3HMIOTHBIX IO MHCCEHC-MYTAlUH B TEHE
B-rmokyponnaasel [26]. B HEKOTOPBIX OTHOIIEHHUSX
9Ta MOJENb OKazaiach Oonee yIoOHOH, yeM Monenu
Ha Mblax ¥ cobakax. PeTpoBupycHbIN nepeHoc HOp-
MajapHOTO TeHa Gusb KpBICHI, BHIMIOTHCHHBI Ha JTOU
MOJIENIN, TAK)Ke MPUBOJMII K BOCCTAHOBIIEHUIO OTCYT-
CTBYIOILIEH Yy MyTaHTHBIX KOLIEK B-TITIOKYPOHHIa3HON
AKTUBHOCTH.

Pe3ynbraTsl, MoMTydyeHHBIE Ha 3KCIIEPUMEHTATbHBIX
’KUBOTHBIX, CBUJICTENBCTBYET O MPUHLIUITNAIBHON BO3-
Moxkaoctu Jiederust MIIC VII y genoBeka ¢ MCTOMb-
30BaHUEM KOMOHMHHPOBAHHBIX TOIXOAOB M, MPEXKIE
Bcero, ®3T.

Jlabopamopnas ouacnocmuka u nederue

Huarnoctuka MIIC VII ocHoBana Ha aHamu3e
KJIMHAYECKUX TPOSBICHUI 3a00/IeBaHUsl B COUCTaHUHU
¢ omnpenenenueMm copepxkanust [Al' B Mode u uccrue-
JIOBAaHUEM aKTHBHOCTH (epMEHTa [-TITIOKYpOHUIA3bI
B CBHIBOPOTKE KpoBHu. [lonTBepkaaromuM TecToM SB-
nsiercst Haxokaenue y OompHbIX MIIC VII myranmii
B reHe GUSB.

Pazpaborana ®3T cuagpoma Crnas ¢ HCIONB30-
BaHWEM PEKOMOWHAHTHOW [-TITIOKYPOHHIA3HI YeIOBE-
Ka — BeCTpoHUAa3bl anbpa. Knuanueckne ucnbITanus
NMof0OHON Tepanuy, NPOBEJACHHBIC B Psiie MEIUIMH-
CKUX LICHTPOB, IIOKa3alu ee 0e30macHoCTb U 3 dek-
TUBHOCTHh B T€UCHHE JTUTENHHBIX MEPHOIOB JICUCHUS
B IUIaHE CHIKEHUs copepxanusi Al m ynyduieHus
pAna KIMHUYECKUX mokazareneit [19, 43, 55, 76].

OONONHNTENbHAA UHOOPMALIUA

Bkiiax aBropoB. Bce aBTOpBI MOATBEPKAAKOT CO-
OTBETCTBUE CBOETO aBTOPCTBA MEXAYHAPOIHBIM KpU-
tepusiMm ICMJE (Bce aBTOpBI BHECIH CYIIIECTBEHHBIH
BKJIaJ] B pa3pabOTKy KOHIIETIINH, MTPOBEJCHNE HUCCIIe-
JOBaHHUSI U MOATOTOBKY CTaTbu, MPOYIM M OJOOpWIN
(uHATBHYIO BEpCHIO Tepe] MyOauKanuei).

Kon(uimkT nHTEpEecoB. ABTOPHI IECKIAPUPYIOT OT-
CYTCTBHE SIBHBIX M TIOTEHIIMAIHHBIX KOH(PINKTOB HHTE-
pEecoB, CBSI3aHHBIX C MyOJUKAIMEWH HACTOSIICH CTaThU.
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HUcrounnk ¢puHaHcupoBaHUA. ABTOPHI 3asBISIOT
00 OTCYTCTBHMM BHENIHEro (PMHAHCHPOBAHUS IPU TPO-
BCACHUHN HCCIICAOBAHUA.

HNndopmupoBanHoe coriacue Ha MyOJIHMKALHIO.
ABTOpBI HOIYYWIM NMHCBMEHHOE COIIACHE 3aKOHHBIX
MIpeICTaBUTENCH MaMeHTa Ha MyOJUKAIUI0 METUITH-
CKUX JIaHHBIX M (oTorpaduii.
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MHOOPMALUA

MPABUNA ANA ABTOPOB
HACTOAWME MPABUIA ANA ABTOPOB ABNAKTCA W3JATENBCKWM [AOrOBOPOM

VYenoust  Hactosmero  JloroBopa  (mamee  «Jloro-
BOP») SABJISIOTCS IMTyOTUIHOW O0(pepTOil B COOTBETCTBHH
c . 2 ct. 437 I'paxknanckoro konekca Poccuiickoit ®e-
nepauuu. Janneiii JloroBop ompernemnsieT B3aUMOOTHO-
IIEHUST MeXy penakuuend xyprana «llemuarp» (manee
mo Tekcty «JKypHamy), 3apeructpupoBanHoro Deme-
payIbHOM ciry>»k0011 10 HaA30py B chepe MacCOBBIX KOM-
MYHUKAIM{, CBSI3M M OXPaHbl KyJIBTYpHOI'O HACICAMS,
MMEeHyeMOH B fanbHeiem «Peaakiusy U sBistonencs
CTpyKTypHbIM mnofpaszzaeneHueM OO0 «3ko-Bekropy,
W aBTOPOM H/WJIM aBTOPCKUM KOJUICKTUBOM (MJIK WHBIM
mpaBooOagaresieM), UMEHYEeMbIM B JlaJIbHEHIIEM «AB-
TOpY», TMPUHSBIIUM ITyOJIUYHOE Tperiokenue (odepry)
o 3akyoueHun JloroBopa. ABTop mnepemaer Penakuuu
JUTSL I3JTAHWST aBTOPCKHI OPUTHWHAN WM PYKOIHCH. YKa-
3aHHBIM aBTOPCKUM OpUTHHAIL JIOJIKEH COOTBETCTBOBATh
TpeOOBaHUSM, yKa3aHHBIM B paszzgenax «[Ipencrasie-
HHUE PYKOITUCH B KypHaI», «OQopMIeHHE PYKOITHUCHY.
[Ipu paccMoTpeHHH TIONYYEHHBIX aBTOPCKUX MaTepHa-
noB XKypHan pykoBoacTByeTcs: « EAMHBIMI TpeOoBaHMsI-
MU K PYKOITUCSIM, TIPEICTABIISIEMBIM B OMOMETUIIMHCKIE
xypHanb (Intern. committee of medical journal editors.
Uniform requirements for manuscripts submitted to bio-
medical journals. Ann Intern Med. 1997;126:36-47).

B XKypnane neuatatorcs panee He OIMyOITMKOBaH-
Hble paboThl 1o npoduao XKypHaa.

MHOKeCTBEHHbIE M AyOnupylomue myOolnuKanun —
9TO MyONUKAIMH CTaThH, MaTePHAITbI KOTOPOH BO MHOTOM
COBIQIAIOT C YK€ OIHAKIBI OMyOIMKOBaHHBIMHA. JKyp-
HaJI He paccMaTpUBaeT padOThI, Pe3yJILTaThl KOTOPBIX T10
OoJIbIIeH YacTH yrke ObLTH OIyOJIMKOBAHBI MITH OMUCAHEI
B CTaThbsiX, MPENICTABICHHBIX WM MPUHSATHIX JUIS TyOIH-
Kalli¥ B JIPyTHe TIeYaTHBIE W SIIEKTPOHHBIE CPEICTBA
MaccoBoil wH(popmarun. [IpencraBiss cTaThio, aBTOP
BCEIZIa JIOJDKEH CTaBUTh PENAKIUIO B M3BECTHOCTH 000
BCEX HAIIPABJICHUSX ITOW CTaThH B IEYaTh U O HPEIbl-
OYIIUX TyOITUKAIUAX, KOTOPbIE MOT'YT PacCMaTpHUBaThCS
KaK MHO)KECTBEHHBIE WJIM TyONUpYIOMIe TyOIHKAITUH
TOU e caMOW WJIM OYeHb ONM3KONU paboOThL. ABTOpP MON-
YKEH YBEJIOMHUTH PEeNIaKIIMI0 O TOM, COAEPKHT JIH CTaThs
yKe OMyOJMKOBaHHBIC Marepuaibl. B TakoMm ciydae B
HOBOM CTaThe JIOJDKHBI OBITh CCHUTKM Ha IPEABIITYIIYFO.
Kommuu Takmx matepranoB HOKHBI TIPUIIATATHCS K MTPE-
CTaBIISIEMOM CTaThe, YTOOBI IATh PENAKIIMU BO3MOKHOCTb
MIPUHSATH PEIICHUE, KaK MOCTYIUTh B JJAHHOW CHTYaI[VH.

He MIPUHUMAIOTCA K II€YaTU CTaTbU, MPEACTaBIIAIOIIUC
€000 OTJETbHBIE 3Talbl HE3aBEPILIEHHBIX UCCIIEI0BAHNH,
a TaKke CTaTbu ¢ HapymeHueM «llpaBun u HOpM Ty-
MaHHOTO OOpaIleHusi ¢ OMOOOBEKTAMH HCCIEIOBAHUIN.

Pasmemenne myOmMMKamuii BO3MOXKHO TOJBKO
MocJie TIOYYEHHUs MOJIOKUTEIbHON PEereH3UH.

Bce cratbn, B TOM 4mc/ie CTATBH acMPaHTOB
U IOKTOPAHTOB, MyOJHKYIOTCSI 0eCnJIaTHO.

NPEOCTABNEHUE PYKONMUCU B XKYPHAN
ABTOpCKHI  OpUTHHAJI TMPUHUMAET PEIaKIus.
[loanucannas ABTOpPOM PYKONUCH JIOJKHA OBITH OT-
MpaBJicHa B PEJAKIMIO0 B 3JIEKTPOHHOM BapHaHTE Ha
JJIEKTPOHHBIA ajpec pemakuuu nl@eco-vector.com
WM dYepe3 oHIaitH-popmbl http:/gpma.ru/science/
pediatr/, http://journals.eco-vector.com/index.php/
pediatr/about/submissions#onlineSubmissions.

CONPOBOAMUTE/IbHbIE AOKYMEHTbI
K aBTropckomy opurnHasy HEOOXOAMMO MPHUIIOKHTH

IKCTIIEPTHOE 3aKJIIOUEHUE O BO3MOXKHOCTH OITYOJIMKO-

BaHUS B OTKPBITOM mevyatu (0JIaHK MOKHO IMONYYHTh

Mo 3ampocy Ha ajapec nl@eco-vector.com uiu cka-

yaTh mo anapecy http://journals.eco-vector.com/index.

php/pediatr/about/submissions#onlineSubmissions).
JKCNepTHOE 3aKJII0YeHUe JOJDKHO COJIEPIKATh:

1) Ha3BaHME CTaTbH, KOTOPOE AOJKHO OBITH KpaT-
KHM, HO MH()OPMaTHUBHBIM;

2) amrTiro, IMSI I OTYECTBO KaXKJIOrO aBTOpa C yKasa-
HHEM BBICIICH M3 UMEIOIIMXCS Y HETO YUCHBIX CTerle-
Hell (3BaHUWIN) M WICHCTBA B Pa3IMUHBIX OOIIECTBAX;

3) HaszBaHue otTaesna (OTHCNICHUS) W YUPEKICHUS,
B KOTOPOM BHITIONHSJIACH JaHHas padora;

4) 0oTKa3bl OT KaKUX-THOO TIPaB, €CIIA TAKOBBIC HMEIOTCST;

5) uHOPMALIHIO O MPEANIECTBOBABIINX WIIH TIOBTOP-
HBIX MYyOJUKAaIMAX WJIH O MPEICTaBICHUH B APY-
TOM XKypHAJ JIFOOOW YacTH 3TOW pabdoThI;

6) 3asBrIeHUE 00 OTCYTCTBUHM (PMHAHCOBBIX TPETEH-
3Wil aBTOpa K JPYTHM aBTOpPaM W H3JaTENbCTBY;

7) 3asiBJICHHE O TOM, YTO CTaThsl MPOYUTAHA M OOOpeHa
BCEMH aBTOpPaMH, YTO BCE TPEOOBAaHHS K aBTOPCTBY
COOJTFOZICHBI M YTO BCE aBTOPHI YBEPEHBI, YTO PYKO-
TUCh OTPAXKaeT IEHCTBUTENHHO MPOJEIAaHHYIO PaboTy;

8) ums, agpec, TeneoHHBIM HOMep U e-mail aBTopa,
OTBETCTBEHHOTO 32 KOPPECHOHACHIIMIO U 32 CBS3b
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NHOOPMALMA / INFORMATION

¢ JpYTMMHU aBTOPaMH IO BONPOCAM, KaCAKOIIUM-
csl mepepabOTKH, UCIIPABICHUS U OKOHUATEIBHOTO
0/100peHus TPOOHOI'0 OTTHUCKA;

9) K pyKomucH HeOOXOIMMO TIpHJIaraTh BCE pa3pellieHHs
Ha BOCIPOF3BE/ICHNE YK€ OITyOIMKOBAaHHOTO MaTepHa-
J1a, UCTIONB30BAHNE WJUTIOCTPAIIAI T MH(POPMAIIHIO,
[0 KOTOpOW MOXHO YCTAHOBUTH JIMYHOCTb JIFONIEH,
MIPE/ICTABJICHHBIX Ha (poTorpadusx, a Takke Ha yKasa-
HUEe (PaMIIHI JIUII, BHECIITNX BKJIA]] B TAHHYIO padoTYy.
Pykonuchk cunrtaeTca nocrynuBiiei B Pegakiuio,

eCITM OHa TpPEICTaBJIeHA KOMIUIEKTHO W odopmie-

Ha B COOTBETCTBUHU C OINHUCAHHBIMU TPEOOBAHUSIMHU.

[IpeaBapuTenbHOE PacCMOTPEHUE PYKOMHUCH, HE 3a-

kazaHHOU Pemaknueii, He siBisieTcs (aKTOM 3aKJIO-

YEHHUsI MEXAY CTOPOHAMHU M3aaTesibckoro Jlorosopa.
IIpu mpencrasnennn pykonucu B JKypHasn ABTOpHI

HECYT OTBETCTBEHHOCTh 332 PACKPBITHE CBOMX (PHHAH-

COBBIX WM APYTHX KOH(IUKTHBIX HMHTEPECOB, CIOCOO-

HBIX OKa3aTh BIMSHHE Ha WX pabory. B pykomucu

JIOJDKHBI OBITH YIIOMSIHYTHI BCE JIMIIA W OPTaHH3AIUH,

OKa3aBIIINe (PMHAHCOBYIO MOJJICPKKY (B BUJIC TPAHTOB,

000py/JIOBaHUSl, JIGKAPCTB WJIM BCETO 3TOTO BMECTE),

a Takxke Jpyroe (PMHAHCOBOE WMJIM JTUYHOE ydYacTHeE.

ABTOPCKOE NMPABO

Pepakums oTOupaet, TOTOBUT K MyOIUKAIIUU U TIY-
OJIMKYeT MpUCITaHHble ABTOpaMH MaTepuaibl. ABTOP-
CKOE€ MpPaBO HAa KOHKPETHYIO CTaThl0 MPUHAMJICKUT
aBTOpaM CTaThH. ABTOPCKHI TOHOpAp 3a IMyOIuKaIuu
crateil B JXKypHajne He BbINIaunMBaeTca. ABTOp mepe-
naet, a Pegakius mpuHUMaeT aBTOPCKUE MaTepUAIIbI
Ha CIEAYIOUUX YCIOBUSIX:

1) Pemakmmu mepemaercs mpaBo Ha OQOpMIICHHE,
n3fanue, nepenady JKypHana ¢ OMyOJMKOBaHHBIM Ma-
TepuajoM ABTOpa JJs Ieneil pedeprpoBaHUs cTaTel
u3 Hero B Pedeparusnom xypuane BUHWUTU, PHUL]
1 0a3ax JaHHBIX, pacrpocTpaneHue JKypHaia/aBTOPCKUX
MaTepUaJIOB B TIEYATHBIX M AJIEKTPOHHBIX H3/IAHUSX,
BKJTFOUAsT pa3MeIeHHe Ha BEIOPAHHBIX JINOO CO3TaHHBIX
Penakuueit caiitax B cetu MHTEpHET B LENsAX AOCTyna
K MyOJUKAIlMK B WHTEPAKTHBHOM PEKUME JIFOOOTO 3a-
WHTEPECOBAHHOTO JIMIa W3 JIOOOro MecTa W B JH000€
BpeMsl, a TaKKe Ha pacrpocrpaHeHue JKypHana ¢ omy-
OMMKOBAaHHBIM MaTepuaioM ABTOpa TO IOIITHCKE;

2) TeppUTOpHS, HA KOTOPOH pasperiaeTcs UCIolb-

30BaTh aBTOPCKHM Marepman, — Poccuiickas dene-
pauus u cerb MHTepHeT;
3) cpox nmevictBus JloroBopa — 5 mer. Ilo wmc-

TEYEHUH yKa3aHHOTro cpoka Pemakums ocrTaBiisieT 3a
co0oii, a ABTOp MOATBEPKIAET OECCPOUYHOE MPaBO
Pepaknmu Ha pogoKeHNE pa3MEIIeHHs] aBTOPCKOTO
Marepualia B ceTu MHTEpHET;

4) Pepakuus BIpaBe 10 CBOEMY YCMOTPEHHIO 0€3
KaKuX-THOO COrnacoBaHuid ¢ ABTOPOM 3aKJIIOUaTh

JIOTOBOPBI M COTJIAIIEHWS C TPETbUMH JIHIIAMH, Ha-
MpaBJI€HHBIE Ha JIOMOJIHUTENIBHBIE MEpbI MO 3allluTe
ABTOPCKUX M H3/1aTEIbCKUX IpaB;

5) ABTop rapaHTHpyeT, YTO HCIOJb30oBaHUe Pe-
JaKLMeH MPEeNoCTABIEHHOIO MM II0 HAaCTOSALIEMY
JloroBopy aBTOpCKOTO MaTepuaja He HapyIIUT MpaB
TPeTHUX JINII,

6) ABTOp OocTaBiIsIeT 3a COOOI MPaBO UCTIOIB30BATh
MpeIoCTaBICHHBIN 10 HacTosmeMy JloroBopy aBTop-
CKMH MaTepuaj caMOCTOSTENbHO, IIepeJaBaTh lipaBa
Ha HEro I0 JIOTOBOPY TPETHUM JIMIIAM, €CIU 3TO He
MPOTUBOPEUUT HacToAlmeMy [lorosopy;

7) Pemakums mpenocTtaBiseT ABTOpPY BO3MOXK-
HOCTb 0€3BO3ME3HOI0 MOJIYUEHHUsI OJHOI'0 aBTOPCKO-
ro 9K3eMIUIApa W3 BBIIIEANIETO THpaka MEeYaTHOTO
W3JaHusl ¢ MyONuKamueld marepuanoB ABTOpa WU
MOJIyYEHHSI CIIPABKH C AJIEKTPOHHBIMHU aJpecamMu ero
opunmanpHol myOsiukanuu B cetu MHTEpHeT;

8) mpu mepenevyaTke CTaThbH WM €€ YaCTH CChIITKA
Ha mepBylo nmyonukanuio B JKypHanie o0si3aTenbHa;

9) Pemakuus BmpaBe m3gaBarTh JKypHasl JTHOOBIM
THPaXXOM.

NOPAAOK 3AKJIOYHEHNSA AOTOBOPA
U USMEHEHUSA ETO YC/IOBUM

3aksrouenneM JloroBopa co cTopoHbl Penakuuu
SABJISIETCS] ONyOJMKOBAaHUE PYKOIHMCH JTaHHOTO ABTO-
pa B xypHaine «llenuaTp» u pasMelIeHUE €ro TeK-
cra B cetu HMutepHer. 3akmrouennem JloroBopa co
CTOpPOHBI ABTOpA, T. €. MMOJHBIM B O€30rOBOPOYHBIM
npuHsTHeM ABTOpoM ycnoBuil JloroBopa, sBisercs
nepenadya ABTOPOM pPYKONHCH M 3KCIEPTHOIO 3a-
KJIFOUYCHHSI.

OdPOPMJIEHMUE PYKONMUCHU

[Ipu HampaBieHUH CTAaThH B PEAAKIUIO PEKOMEH-
JIyeTCsl PYKOBOJICTBOBATHCS CICAYIOIIUMH IPABHU-
JIAMH, COCTAaBJCHHBIMH C yd4eToM «PekoMeHmanui
K PYKOITHUCSIM, IPEJOCTABIISIEMBIM B OMOMEIMIIMHCKHE
xypHanbly (http:/www.icmje.org/recommendations/),
pa3paboTaHHbIX MeXAYHApOIHBIM KOMHTETOM pe-
JTAKTOPOB MEAHMIIMHCKUX JkypHanoB (International
Committee of Medical Journal Editors). bomee mon-
pobuyto napopMaIuo 1151 0hOPMIICHHUS CTATHH B CO-
otBercTBUM ¢ ['OCToM M MexayHapOIHBIMHU TNpaBHU-
JaMH Bbl MOXETE HAaWTH TO 3JEKTPOHHOMY ajpecy
http://journals.eco-vector.com/index.php/pediatr.

1. Pykonuch. Hanpapiisiercs B pefakiidio B JJIEK-
TPOHHOM BapWaHTEe Ha AJIEKTPOHHBIA aapec pelaKiuu
nl@eco-vector.com unu uepe3 online-popmet http:/gpma.
ru/science/pediatr,  http:/journals.eco-vector.com/index.
php/pediatr. 3arpysxaemblii B cucteMy (aiir co crarbeit
JIOJDKeH OBITh TipezcTaBiieH B ¢opmare Microsoft Word
(umets pacummpenue *.doc, *.docx, *.rtf).
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1.I. O6BeM TOJTHOTO TEKCTa PYKOIHCH (OpUTH-
HaJIbHBIE WCCIENOBaHUs, JEKIHUHU, O0030phl), B TOM
qyciae TaONHMIBl U CIUCOK JIUTEPaTyphbl, HE IOJKECH
npesbimate 7000 cnoB. OOBeM crareil, MOCBAILICH-
HBIX ONMCAHUIO KIMHUYECKUX CllydaeB, — He Ooiee
5000 cnoB; KpaTKue COOOIIECHUS W THCHMa B pelak-
uuio — B npenenax 1500 cnos. KoxmvectBo ciioB B
TEKCTE MOXKHO y3HaTh yepe3 MeHto Word («Daitm» —
«IIpocmoTpeTs cBolicTBa JOKyMeHTa» — «CTaTHCTH-
Ka»). B cirydae ecii mpeBBIMAONINA HOPMATHBEI 00h-
€M CTaThH, 110 MHEHHIO aBTOpa, ONPaBIaH U HE MOXET
OBITh YMEHBILICH, PELICHNEe O MyONUKaluu MPUHAMA-
eTCsl Ha 3aceJaHUM PEIKOJIJIETUH MO PEKOMEHIAINH
peLeH3eHTa.

1.2. ®opmaT TekcTa PYKOMHUCH. TEKCT MOIKEH
ObiTh HamevaraH mpudrom Times New Roman,
UMeTh pa3mep 12 pt W MEKCTPOYHBIH HHTEpBaI
1,5 pt. OTcTynsl ¢ KaxJOW CTOPOHBI CTpPaHHIIBI
2 cM. Beimenenusa B TEKCTE€ MOXKHO HPOBOJUTH
TOJIBKO kypcuBOM WM TOJTYXKUPHBIM HadepTaHU-
em OykB, Ho HE momuepkuBanmem. M3 Tekcra He-
00X0MMO YAAJIUTHh BCE MOBTOPSIOLIUECS IPOOECIEI
W JIMIIHHAE Pa3pbIBbl CTPOK (B aBTOMAaTHYECKOM pe-
kuMme depes cepBuc Microsoft Word «Hatitu u 3a-
MEHHUTHY).

1.3. @aitn ¢ TEKCTOM CTaTbH, 3arpy’KaeMbli
B GopMy ISl HOAAYHN PYKOMHUCEH, TOJIKEH COIEPKaTh
BCcIO MH(DOpManuio i myOnukanuu (B TOM YHCIE
PUCYHKH U TAOJIHIIBI).

2. CTpykTypa PyKONMCH JOJKHAa COOTBETCTBO-
BaTh MPUBEICHHOMY HHUXe MIa0JIOHY (B 3aBUCHMOCTH
OT THMa PabOTHI).

2.1. Pycckosi3pluHas aHHOTALUsA

* HasBaHue crarbu.

* ABropsl. [Ipu HanucaHuM aBTOPOB WHHUIUAJIBL
WMEHH W OTYECTBA CTaBsTCS mepen Qamuinei
(IL.C. Banos, C.U. ITerpos, U.I1. Cumopos).

* Yupexaenus. Heooxogumo npuBectn opuIn-
anmpHoe [IOJIHOE masBanue yupexnenus (06e3 co-
kpamenuif). Ilocae Ha3BaHUs yupexkJICHUS uepes
3a0ATyI0 HeoOXOAMMO HamucaTh Ha3BaHHME TOpO-
na, crpaHbl. Ecim B HamMcaHUM PyKONUCHU IIPHU-
HUMAaJU y49acTHE aBTOPHI U3 Pa3HBIX yUPEIKJICHUMH,
HEOOXOJJUMO COOTHECTH Ha3BaHUS YUPEKJACHUH
u W. O. ®. aBTopoB nmytem A00aBIeHHUS HUPPOBBIX
WHJIEKCOB B BEPXHEM PEruUCTpe Mepel Ha3BaHUAMHU
yupexIeHUN U GaMUINIMU COOTBETCTBYIOIIUX aB-
TOpPOB.

* Pe3srome cTaThu JOKHO OBITH (eciau pabora
OpUTHMHAJIbHAS) CTPYKTYPUPOBAaHHBIM: aKTyaJIbHOCTB,
LeJIb, MaTe€pUajbl U METOIbI, PE3yJbTaThl, 3aKjIoue-
Hue. Pe3tomMe NOIDKHO IOJHOCTBIO COOTBETCTBOBATh
coniepkanuio paboTel. O0BEM TEKCTa Pe3toMe JIOJIKCH
obiTe ot 100 10 300 cios.

* Kurwuebie ciaoBa. HeoOxonuMo ykaszaTh KITkO-
4yeBble ciioBa — OT 3 10 10, oHM crIOCOOCTBYIOT MH-
JEeKCHUPOBAHMIO CTATbU B MOUCKOBBIX cucTemax. Kiro-
YeBble CJIOBA JOJDKHBI IIONAPHO COOTBETCTBOBATh Ha
PYCCKOM W aHTIIMHCKOM SI3BIKE.

2.2. AHTIOS3BIYHAS aHHOTALMS

e Article title. Aurnos3sluHOe Ha3BaHUE TOJKHO
OBITH IPAMOTHO C TOYKH 3PEHUS aHTJIMHCKOTO SI3bIKA,
IPU 3TOM II0 CMBICILY IOJHOCTBIO COOTBETCTBOBATh
PYCCKOSI3BIYHOMY Ha3BaHHIO.

e Author names. 1. O. ®. HeoOXonuMO NOHUCATH
B COOTBETCTBHHM C 3arpaHUYHBIM MAacIOPTOM HIIU
TaK ke, KaKk B paHee OIyOJIMKOBAaHHBIX B 3apyOex-
HBIX JXKypHajlaX cTaThsiX. ABTOpaM, IyOJINKYOIHUMCS
BIIEPBBIE W HE MMEIOIIMM 3arpaHUYHOrO TAacropTa,
CIIEYeT BOCIOJb30BaThCS CTAHAAPTOM TpaHCIUTE-
pauuu BGN/PCGN http:/ru.translit.ru/?account=bgn.

» Affiliation. HeoOxoqumo yxassiBate ODU-
HUAJIBHOE AHIJIOA3BIYHOE HA3BAHUE
YUPEXJAEHM . Haubonee MoOaHBIA CHHCOK Ha-
3BAaHUU YUPEXKACHUNW U UX OPUUIMAIBHON aHTIION-
3pIYHOM BEPCUM MOXXHO Haltu Ha caiite PYHObB
eLibrary.ru.

* Abstract. AHTIOsS3bIYHAS BEepCUS PE3IOME CTaThU
JOJDKHA 0 CMBICIY W cTpyKType (Aim, Matherials
and Methods, Results, Conclusions) moiHOCTBIO CO-
OTBETCTBOBATb PYCCKOS3BIYHOM M OBITH I'PaMOTHOM
C TOYKH 3PCHUS AHTIIMICKOTO SI3bIKA.

* Keywords (B momasisitonieM OOJNBITUHCTBE 3a-
NagHBIX CTaTel MUIeTcs cauTHo). s BeIOOpa Kito-
YEeBBIX CJIOB HA AHTJIMMCKOM CIENYEeT HCIIOJIb30BaTh
Te3aypyc HanmoHanbHONH MEITMITHHCKONW OMOIHOTEKH
CIIA — Medical Subject Headings (MeSH).

2.3. TlonHbIi TEKCT (Ha pyccKOM, aHTJIMHCKOM HIIH
000X A3BIKAX) JOJKEH OBITH CTPYKTYPHUPOBAHHBIM
no paszpenaM. CTpyKTypa IOJHOTO TEKCTa PyKOIH-
CH, TOCBSLICHHOW ONHCAHMIO PE3YJIbTaTOB OPHUIHU-
HAJBHBIX HWCCIICIOBaHM, JIOJDKHA COOTBETCTBOBATH
o0HIenpuHATOMY MMAOJIOHY W COACPKATh Paslebl:
BBEJICHHUE (AKTyaJbHOCTB), LEJIb, MaTepHaibl U Me-
TOJbl, PE3yJIbTaThl, O0CY ICHNUE, BBIBOABI.

Bce TepMUHBI Ha JTATHHCKOM SI3bIKE BBIICIISIOTCS
B CTaThe KypCHUBOM (Hampumep, in vivo, in vitro, rete
venosus superficialis), a Takxe JaTUHCKUE OyKBBI, KO-
TOpBIE MCHONB3YIOTCS 1JIsl 0003HAYEHUS IEPEMEHHBIX
1 puU3NUeCcKuX BennunH (Hampumep, n = 20, p < 0,05).

I'pedyeckre OyKBBI HAOUPAIOTCS TIPSMBIM IIPUPTOM.

2.4. JlononnutenbHas uHGopManus (Ha pycCKOM,
AHTJIMICKOM WM OOOWX SI3BIKAX)

* Undopmanus 0 KOHPIMKTE HHTEPECOB.

ABTOpBI IOJKHBI PACKPBITH IOTCHIIUAIBHBIC U 5B-
HbIe KOH(QJIMKTHI HHTEPECOB, CBSI3aHHBIE C PYKOIHUCHIO.
KoH(pIHKTOM HHTEpECOB MOXKET CUMTATHCS JIt00asi cu-
Tyanus (pUHAHCOBBIC OTHOIICHHUS, CITyK0a niau pado-
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Ta B YUPEKICHUSX, UMEIOUINX (PMHAHCOBBIN HJIN IO-
JUTHYECKUH MHTEpEeC K MyOJUKYeMBIM MaTepuaiam,
JIOJKHOCTHBIC O0SI3aHHOCTH | JIp.), CIIOCOOHAs TIOBJIH-
ATh Ha aBTOpa PYKONHCU U TIPUBECTH K COKPBITHIO,
HCKa)KECHUIO TaHHBIX, WJIM M3MEHUTh HUX TPAKTOBKY.
Hanwune koH(IUKTa MHTEPECOB y OJHOTO WM He-
ckonbkux aBTopoB HE sBiisiercst moBoaoM 115 oTKasa
B MyOJMKanuu cTtaThbd. BhIsSBICHHOE pemakuueil co-
KPBITHE MOTEHIUAJIBHBIX U SBHBIX KOH(JINKTOB UHTE-
PECOB CO CTOPOHBI aBTOPOB MOXKET CTaTh IPHUYMHON
OTKa3a B PACCMOTPEHHH M MYOJHMKAIMH PyKOIHUCH.

* Uudopmanus o ¢punancupoBanuu. Heobxo-
JUMO YKa3blBaThb HMCTOYHUK (PUHAHCHUPOBAHUS Kak
HayyHOH paboThl, Tak M Hpouecca MyOIUKaLuu
cratel ((PoHI, KOMMEpUEeCKasl WM TOCYIapCTBEHHAS
OpraHM3alys, 4acTHOE JIUIO U Jp.). YKa3bIBaTh pas-
Mep (UHaHCHPOBaHUS He TpeOyercs.

* BuarogapHocTu. ABTOpPBI MOTYT BBIpa3uTh OJia-
FOAAPHOCTH JIIOASM W OpraHu3alusiM, CII0COOCTBO-
BaBIIUM IMyOJNUKAIlUK CTaThU B JKypHaJie, HO HE SIB-
JSIOUIMMCS €€ aBTOpaMHU.

2.5. Cnucox Jautepatrypbl. B Oubnumorpadun
(mpucTaTEetHOM CHHCKE JUTEPaTypbl) KaKIbld HC-
TOYHUK CJIEeIyeT IOMEIIaTh ¢ HOBOW CTPOKH IOJ IO-
psiaxoBbIM HoMepoM. [lonpoOHbIe npaBuia odopmie-
HUsl OuOnuorpadmy MOXKHO HalWTH B CIEHUATBHOM
paznene «Odopmienne Oubnuorpadum». Hambonee
Ba)XHBIC M3 HUX CJICIYIOIINE.

* B cmucke Bce pabOTHI MEepeUUCISIOTCS B aida-
BUTHOM TIOPsIJIKE.

» KonnyecTBo LUTHUpyeMBIX pabOT: B OpHUTHHAIIb-
HBIX CTaThsAX M JICKIUAX jpomyckaetcs 10 30, B 0030-
pax — 1o 60 ucrouHukoB. JKenaTreabHO LUTUPOBATH
MPOM3BEICHUS, ONMyOIIMKOBaHHBIE B TEUYECHHE IOCIE-
HUX 5-7 nerT.

* B TekcTe cTaThy CCHUIKM Ha HCTOYHHMKU MPUBO-
IATCS B KBQIPATHBIX CKOOKaX apaOCKUMU IU(pamu.

* ABTOpBl LUTHUPYEMBIX HCTOUYHUKOB B CIIHUCKE
JUTEPATyphl JOJDKHBI OBITh YKa3aHbl B TOM JKE€ IO-
pSAKE, YTO M B MEPBOMCTOYHHUKE (B Clydae €Ciu y
nyonukanuu Oosee 4 aBTOPOB, TO Mocie 3-ro aBTO-
pa HEoOXOAHMMO IOCTaBUTh COKPAIIEHHUE ... , U IIP.»
umm “.. , et al.”). HemomycTuMo cokpamaTth Ha3BaHUE
ctarbu. Ha3BaHue aHTIIOA3BIYHBIX KYPHAJIOB CICAYET
MPUBOANTH B COOTBETCTBUHU C KaTaJOroM Ha3BaHUU
0a3bl manHbIX MedLine (B Ha3BaHUAX )KypHaJa TOYKH
B COKpAIIEHUsAX He craBatrcs). Ecnu xypHan He MH-
nekcupyetcs B MedLine, HeoOX01MMO yKa3bIBaTh €ro
nojiHOe Ha3BaHWe. Ha3zBaHWe aHTIOSI3BIYHOTO KypHa-
Ja JOJDKHO OBITH BBIAENEHO KypcuBoM. [lepen HasBa-
HUEM XXypHajla Ha PYCCKOM SI3bIKE CTABUTCS 3HAK //,
KOTOPBIIl OTHENSET HAa3BaHME CTATbU OT HAa3BaHUS
XKypHana. Ha3BaHue OTe4eCTBEHHOTO JKypHana CO-
Kpaliath HEelb3sl.

e OdopmiieHne cCHHCKa JIUTEPATyphl  JOJKHO
yaoBiIeTBOpATH TpeboBanusm PUHI[ u mexnyna-
poxHbIx 0a3 HaHHBIX. B CBSI3M ¢ 3THM B cChbUIKax Ha
PYCCKOSI3bIYHBIE MCTOYHMKH HEOOXOAMMO IOIOIHH-
TEJIBHO YKa3bIBaTh WH(YOPMAILIUIO ISl ITUTHPOBAHUS
Ha jatuHUne. Takum oOpazom:

— aHIJIOSI3bIYHBIE HCTOYHUKH CIIeAYeT 0POPMIIATH
B ¢opmare Vancouver B Bepcun AMA (AMA style,
http://www.amamanualofstyle.com) — moapo6HO Ha
crpannie «Odopmienne OGudauorpadum»;

— PYCCKOSI3bIUHBIE ~ HCTOYHHKH  HEOOXOIHUMO
opopmisite B cootrBeTcTBUU ¢ mpaBwiamu [OCT
P 7.0.5-2008; mocne yka3aHUs CCBUIKM Ha IEpPBOMC-
TOYHUK Ha PYCCKOM S3bIKE B KBaJpaTHBIX CKOOKax
JIOTKHO OBITH YKa3aHO OIMMCAHHUE 3TOT0 UCTOYHHKA Ha
JaTHHULE — TOAPOOHO Ha cTpanuue «OdopmieHue
oubmorpadumy.

MMPABUJIA TIOATOTOBKU JIATUHOA3bBIY-
HOU (AHIJIOSI3bIYHOM) YACTU BUBJIMOT PA-
®UYECKUX OITUCAHUU HE AHTJIOS3BIYHBIX
NCTOYHUKOB (B POMAHCKOM AJI®ABUTE)

Ecnu crares HamucaHna Ha JIaTWHUIE (HAa aHTIUN-
CKOM, HEMEIIKOM, (PMHCKOM, JAaTCKOM, HUTAJIbSHCKOM
U T.].), OHa JOJKHA OBITh NMPOLMTHPOBaHA B OpU-
TUHAJIBHOM BUJE:

* Ellingsen AE, Wilhelmsen I. Sykdomsangst blant
medisin-og jusstudenter. Tidsskr Nor Laegeforen.
2002;122(8):785-787. (In Norwegian).

Ecnu crates Hanucana HE nHa natuHune — Ha Ku-
pwuHile (B TOM YHCIe Ha PycCKoM), meporiudamu u
T. 1., ecin y cratbu ectb ODUIIUAJIBHBIN ITEPE-
BO/1 HA3BBAHU L, ero Hy>KHO BCTaBUTh B KBaJIPaTHBIX
CKOOKax Iociie OpUTHHAIBHOTO HarmucaHus Oubimorpa-
¢uueckoil ccpUIkM Ha UcTOUHUK. [Ipome Bcero mpose-
PUTh HAIW4YKME OPULUATIBHOIO NEpeBOJa Ha3BaHUS CTa-
TBH MOYKHO, OTBICKaB CTaThio Ha eLibrary.ru. Hampumep:

* I'puropsa O.P, lllepemerseBa E.B., Auapeesa E.H.,
Henos W.U. IInanupoBanne OepeMEHHOCTH y JKEHIIMH
C caxapHbIM auaberoM / BecTHHK penpomyKTHBHOIO
3mopoBbst. — 2011. — Ne 1. — C. 23-31. [Grigoryan OR,
Sheremet'eva EV, Andreeva EN, Dedov II. Planning of
pregnancy in women with diabetes. Vestnik reproduk-
tivnogo zdorov'ya. 2011;(1):23-31. (In Russ.)]

Ecnu y crateu Her OGN AJIBHOI'O ITEPEBO-
HA, to nyxuo IIPUBECTHU TPAHCJIMTEPALIMIO
BCEH CCBUIKM B KBaJPAaTHBIX CKOOKaxX cpasy Tocie
OPaBHJIBHO O(QOPMIIEHHON CCHUIKM B OPUTHHAIBLHOM
HanMCaHUHU. AHIJIOA3bIYHASL YacTh OuOmuorpaduye-
CKOI'0 OIMCAHMS CCBUIKM Ha PYCCKOSI3bIYHBIA HC-
TOYHUK JOJDKHA HAaXOJUTHCS HEHNOCPEICTBEHHO IIO-
CJIe PYCCKOSI3BbIYHOW YacTH B KBAApPaTHBIX CKOOKax
([...] ). ®amunuu ¥ UHUIKAIBI BCEX aBTOPOB Ha Ja-
TUHULE M Ha3BaHHWE CTaTbH Ha AHTJIMHCKOM SI3bIKE
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CIIeTyeT MPUBOAUTH TaK, KAK OHU JaHBI B OPUTHHATb-
HOU myOnukamuu. TpaHCIUTEpAIUIO CIEAYeT MPUBO-
nuTh B ctangapre BGN (aBToMaTnuecku TpaHCIHUTe-
panus B crannapte BGN npousBoauTcst Ha CTpaHULE
http:/ru.translit.net/?account=bgn) ¢ coxpaHeHuEeM
CTUJIEBOTO O(OPMIICHUS PYCCKOS3BIYHOTO HCTOUYHH-
ka. Jlanee crienyeT TpaHCIUTEpUPOBAHHOE Ha3BaHHE
pYCCKOsI3bIYHOTO >KypHana B crtaHaapte BGN, na-
Jiee — BBIXOJHBIE JAaHHBIE: TOI;TOM(HOMEP):CTPaHHUIIBL.

B camoMm KoHIIe aHTJIOS3BITHON YacTH OMOIHOTpa-
(pnueckoro ommcaHWs B KPYIJIble CKOOKHM IOMeIa-
10T yKa3aHUE Ha HWCXOOHBIM SI3bIK MyONHMKAIUH, Ha-
npumep: (In Russ.). B konne oubmnorpagpuyeckoro
onucaHus (3a KBaApaTHON CKOOKoOI) momemarot doi
CTaThHU, €ClM TakoBOW mmeetcs. Hampumep:

* AnekceeB JLIL, Jlemos .M., XautoB PM., u np.
WmmyHoreneTrka caxapHoro amabera | tuma — ot
(hyHIaMeHTaTbHBIX MCCIIENOBaHUN K KiuHHKe // Becrt-
HUK Poccuiickoll akaieMuu MEIUUUHCKUX HayK. —
2012.— T. 67. — Ne1— C.75. [Alekseev LP, Dedov II,
Khaitov RM, et al. Immunogenetika sakharnogo diabeta
I tipa— ot fundamental’nykh issledovaniy k klinike.
Vestnik  Rossiyskoy —akademii  meditsinskikh — nauk.
2012;67(1):75. (In Russ.)]. doi: 10.15690/vramnv67il.114.

[Tpumepbl  TpaBMIIBHOTO O(OPMIICHUSI  CCBLUIOK
B CIIHCKaX JINTEPATypPbl

CTATbHHU B XXYPHAJIAX

OObruHas XypHAIbHAS CCHITKA (€CTh MEPEBOIHOM
BApUAHT Ha3BaHU)

¢ IllecrakoBa M.B. CoBpeMeHHas1 caxapOCHUKaroIas
tepanwst / [Ipoonemsr samokprHOIOrHH. — 2010. — T. 58. —
Ne 4. — C. 91-103. [Shestakova MV. Moderm hypoglycae-
mic therapy. Problemy endocrinologii. 2010;62(4):91-103.
(In Russ.)]. doi: 10.14341/probl201058491-103.

» Halpern SD, Ubel PA, Caplan AL. Solid-organ
transplantation in HIV-infected patients. N Engl J
Med. 2002;347(4):284-287. doi: 10.1056/nejmsb020632.

KHUTHU 1 MOHOI'PAOUN

VY KHUTH OJIUH WU HECKOJIHKO aBTOPOB

e T'mnsapesckuit C.P. MuokapauTbl: COBpEeMEH-
HbI€ TOAXOABI K JTHATHOCTHKE W J€4eHnto. — M.
Menua Chepa, 2008. [Gilyarevskii SR. Miokardity:
sovremennye podkhody k diagnostike i lecheniyu.
Moscow: Media Sfera; 2008. (In Russ.)]

* Murray PR, Rosenthal KS, Kobayashi GS,
Pfaller MA. Medical microbiology. 4th ed. St. Louis:
Mosby; 2002.

* Ringsven MK, Bond D. Gerontology and
leadership skills for nurses. 2nd ed. Albany (NY):
Delmar Publishers; 1996.

VYV KHUTH OJWH WUJIH HECKOJBKO PEIaKTOPOB

* UHbekiuu, mepenaBacMple MOJOBBIM MyTeM /

I[Mon pen. B.A. AkoBGsina, B.U. [Ipoxopenkosa,
E.B. Cokonosckoro. — M.: Menua Cdepa, 2007.
[Infektsii, peredavaemye polovym putem. Ed by
V.A. Akovbyan, V.I. Prokhorenkov, E.V. Sokolovskiy.
Moscow: Media Sfera; 2007. (In Russ.)]

* Gilstrap LC, Cunningham FG, VanDorsten JP,
editors. Operative obstetrics. 2nd ed. New York:
McGraw-Hill; 2002.

Marepuansl KOHpEpeHIUN

 Ilapxomenko A.A., [eiixanoBa B.M. Oxazanne
MEIMIUHCKON TOMOIIN OOJNBHBIM, TEPEHECHINM HH-
(bapKT roJIOBHOTO MO3ra, Ha aMOYJIaTOPHO-TIOIUKINHHU-
YyeckoM dtare / Beepoccuiickas HayYHO-TTPaKTHYecKast
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CTbI0), yUEHAs CTEMEHb, YUCHOE 3BaHUE, JOIKHOCTD, Me-
CTO PaboTHI (BKJIFOUAsI TOPOJ ¥ CTpany). OTIEIBHO Clemy-
€T BBIZICNIUTH (3HAYKOM *) aBTOpa ISl CBSI3H C aBTOPCKUM
KOJIJIGKTHBOM M TOJIBKO JUISL HEro yKa3aTh KOHTaKTHBIN
e-mail. Axpeca u TenedoHsl, a Takxke e-mail Ipyrux as-
TOpPOB B TIOJTHOM TEKCTE PYKOIHCH YKa3bIBATH HE CIIC/YET.

AHMIIHHACKUHN A3bIK U TpaHcauTepanus. [Ipu my6nu-
Kallil CTaTbU 4acTh WJIM Bcsg MHGOpPMALUs IOJKHA
ObITH 1yOIMpOBaHA HA AHTIIMHCKUN SI3bIK WJIM TpaHC-
JTUTEpHpOBaHa (HaIMCaHa JJATHHCKUME OykBamu). [Ipu
TPaHCIUTEpAIIMH  CIIEAyeT HCIOIb30BaTh CTaHAAPT
BGN/PCGN (United States Board on Geographic
Names /Permanent Committee on Geographical Names
for British Official Use), pekoMeHI0BaHHBIA MEXTyHa-
pomabeiM m3matenbeTBoM Oxford University Press, kak
“British Standard”. Jlsnis TpaHcnuTepanuu TEKCTa B CO-
OTBETCTBHU co cTanzaptoM BGN MoXHO BOCHONB30-
BaTbCsl cCbUIKOM http:/ru.translit.ru/?account=bgn.

Tabuuubl ciaeqyeT noMewmarsb B TEKCT CTaTby, OHU
JOJKHBI UMETh HYMEPOBAHHBIN 3aroJIOBOK M YETKO
o0o3HaueHHbIe Tpadbl, yAOOHBIC M TOHSATHBIC MJIS
yTeHUsl. 3aroJIOBKH K TA0IUIIAM I0JKHBI ObITh NPU-
Be/leHbl Ha JIBYX SI3bIKAX — PYCCKOM M aHIVIMIiCKOM.

Jannble TaOMUIBl JOJKHBI COOTBETCTBOBATH
nudpam B TEKCTE, OJJHAKO HE JOJKHBI AyOIupoBaTh
npeacTaBiIeHHY0 B HeM HHQopmannto. CChUIKH Ha
TaOJMULBl B TEKCTE OO0S3aTEIbHBI.

Pucynku (rpaduku, 1uarpaMMbl, CXeMbl, YEPTEKU
U ApyTrue WIUTIOCTPALMM, PUCOBaHHBIE CPEICTBAMHU
MS Office) mokHBI OBITH KOHTPACTHBIMH M YETKU-
Mu. O0beM rpauueckoro Marepuaia MUHUMATbHBIH
(3a WCKJIIOUEHHEM Pa0OT, B KOTOPHIX 3TO ONpaBa-
HO XapakTepoMm wuccienoBanus). Kaxaslii puCyHOK
JOJKEH OBITh IIOMEIIEH B TEKCT U CONPOBOXKAATHCS
HYMEpOBaHHON MOAPUCYHOUHOW MOAMUCKHI0. CCBIIKH
Ha PUCYHKH B TEKCTE O0s3aTEIIbHBI.

IoapucyHouHble NOANMCH AOJLKHBI OBITH Ha
ABYX SI3bIKAX — Ha PYCCKOM M AaHIJIHMICKOM.
Hanpumep:

Puc. 1. Bec mnaneHTsl y neTel ManueHTOK OCHOB-
HOW M KOHTPOJIBHOM TPYyIHII

Fig. 1. Weight of the placenta in children of the
patients of the main and control groups

®ororpaduu, OTIEYATKH HKPAHOB MOHHUTOPOB
(CKpUHUIIOTHI) M APYTHe HEPUCOBAHHBIE MILTIOCTPALINU
HEOOXOIMMO 3arpy’kaTb OTIEIBHO B CIELHAIBLHOM
pazaene (opMbl AN HOAAYM CTaTbu B BHJIE (hailoB
tdhopmara *jpeg, *.bmp, *.gif (*.doc n *.docx — B ciy-
yae, eci Ha M300pa)KCHHE HAHECEHBI JIOMOTHUTENb-
HbIe MOMETKH). PaspemieHre M300pakeHUs MOIHKHO
obITe > 300 dpi. Daiimam wu300pakeHUN HEOOXOIH-
MO IIPHUCBOUTH Ha3BaHHE, COOTBETCTBYIOIIEE HOMEPY
pucyHKa B Tekcte. B omucanmm aiina cienyer ot-
JeJIbHO MTPUBECTH MOJPUCYHOUHYIO MOAMKCH, KOTOpast

JIOJDKHA COOTBETCTBOBAaTh Ha3BaHUIO (oTorpadum,
noMeniaeMoil B TekcT. (mpumep: Puc. 1. MBan Mu-
xaitnoBu4y Ce4yeHOB).

Coxpamenns. Bee ucronb3yemblie aO0peBHaTyphl U
CHMBOJTBI HEOOXOIMMO pacmnu@poBaTh B MPUMEUAHUIX
K TaOJIMI[aM M MOAIUCAM K PUCYHKaM C yKa3aHUeM Ha
WCIIOJIb30BAHHBIC CTATUCTUYCCKUE KPUTEPUH (METOJIbI)
Y TIapaMeTpbl CTATUCTHYECKON BapHaOeIbHOCTH (CTaH-
JTAPTHOE OTKJIOHEHHE, CTaHJIapTHAs OIIMOKa CpPEITHEero
n mpoy.). CTaTUCTUYECKYIO JOCTOBEPHOCTH/HENOCTO-
BEPHOCTh Pa3JIMUMU JIAHHBIX IPEJICTABICHHBIX B Ta-
Onmumax, peKoMeHayercss 0003Ha4aTh HAJICTPOYHBIMH
cumBonmamu *, ** 1 1, I, ii w1 I

CooTtBercTBHE HOpMaM OJTHKH. JIJIs TyOnmKaIiuu
pE3yaBTaTOB OPUTHHAILHON pabOTBI HEOOXOMMMO YKa-
3aTh, MOANMWCHIBATIM JM YYaCTHUKH HCCJICIOBAHUS WH-
¢dopmupoBanHoe corniacue. B cirydae mpoBeneHust uc-
CJIEIOBAaHUH C Y4aCTHEM KUBOTHBIX — COOTBETCTBOBAI
JU TIPOTOKOJ HMCCIIENOBAaHUS JTUYECKUM TIPUHIIMIIAM
W HOpMaM TIPOBEJCHHsI OMOMEIUITMHCKHIX UCCIIEIOBAaHUHI
C y4acTHeM >KMBOTHBIX. B 00oux ciydasx HeoOXomu-
MO yKa3aTh, OBUI JIM MPOTOKOJ HCCIICIOBAHKS OOOpEH
STHYECKHM KOMUTETOM (C TPUBEACHNEM Ha3BaHHUS COOT-
BETCTBYIOIICH OpraHU3aliy, €€ PACIOIIOKEHHUS, HOMe-
pa MpOTOKOJIA U JaThl 3acefjanusi komuTeTa). [logpoOHo
0 MPHUHIUNAX ITyOJIMKAIIMOHHON STHKHU, KOTOPHIMU TIPH
paboTe pyKOBOACTBYETCS pENaKIUs KypHala, H3JI0Ke-
HBI B pasfene «ITHYECKHe MPHUHITUIBI KypHAIIay.

PEUEH3UPOBAHME

Crarby, MOCTYIHBIINE B PSAAKIINIO, 00SI3aTEIILHO Pe-
ueH3upytotcs. Ecnu y pelieH3enTa BO3SHUKAaOT BOIPOCHL,
TO CTaThsl C KOMMEHTApUSMHU PELICH3EHTAa BO3BPAILIACTCS
ABtopy. [latoii mocTymiieHus CTaTbd CYUTAETCS J1aTa 1o-
JyyeHus: Pegakuuell OKOHYaTEIbHOIO BapyuaHTa CTAThU.
Penmakiust ocraBnsieT 3a co00ii MpaBO BHECCHUS PelaK-
TOPCKUX M3MEHEHHUH B TEKCT, HE MCKAXKAIOLIUX CMBIC-
Jla CTaThU (TMTEpaTypHast U TEXHOJIOTHYECKAs TPaBKa).

ABTOPCKUE 3K3EMNNAPbI XKXYPHANA

Penakius o0s13yercs BeIiaTh ABTOPY 1 dK3eMILIsIp
XKypHana ¢ omyOIMKOBaHHOW PYKOIHUCHIO. ABTODHI,
npoxuatomue B Cankrt-IlerepOypre, momydaroT
aBTOpcKUil sk3eMmiap KypHajia HENOCPEACTBEHHO
B Pemaxkuuu. MHoropomnum ABTOpaM aBTOPCKHM
sk3eMIuIsip JKypHana BeICBUIAeTCS Ha aJpec aBTopa,
OTBETCTBEHHOI'O 3a IOJy4YeHHE MPOOHBIX OTTHCKOB
u aBTOpCcKOro sk3eMiuisipa JKypHana.

ALPEC PEOAKLNU

191186, Canxrt-IleTepOypr, Anrtekapckuii mnep.,
n. 3, matepa A, oM. 1H. E-mail: nl@eco-vector.com.
Caiit xypHana: https:/journals.eco-vector.com/pediatr,
http:/pediatr.gpma.ru.

@ Meguatp. 2021.T. 12. Boin. 6 / Pediatrician (St. Petersburg). 2021;12(6)

ISSN 2079-7850





