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Ilpencrasnensl coBpeMeHHbIe CBeJeHUsI 00 OMHON u3 ()OPM JIM30COMHBIX GOJIe3HEll HAKOIJICHHS —
myrononucaxapunose II tTuna (MIIC 2), Hacaexyromumces mo X-cUemIeHHOMY PpelecCHBHOMY THILY.

uney A.C. 3Haul .
PTEPUATHHOTO 3aboneBanne o0ycioBmeno myranuei rena IDS (xpomocomuas mokamuzanus X¢28), 4To BemeT K
i0#f rumepTe meduuury epmenTa HIypoHAT-2-Cyab(haTassl M HAPYIIEHUIO KaTa60JIM3Ma IINK03aAMUHOTIHKAHOR.

feTIIECEE | MIIC 2 — mynpTHCHCTeMHOE 3a60]eBaHNe ¢ MHOTOOGPA3HBIMY NPOABICHUAMHE CO CTOPOHEL OIIOpHO-

ABMTraTeJbHOTO alIapaTa, HePBHON CHCTeMbl, BHyTPEHHIX OPTaHOB, 3peHu u ciayxa u ap. [Ipo6aema
CBOEBPEMEHHOM TNATHOCTUKM 3a60/IeBaHUA CTAIa 0COGEHHO AKTyaNbHOH IIOCTIe TOSBICHUS METOI0B
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npenapara dxanpasa® u Xanrepasza®) B nacrosee BpeMs 0CTaeTCS eNHCTECHHBIM TIATOTHOMOHY-
HBIM METOZOM, CYIIECTBEHHO 00JIer4aloluM COCTOsSHHe HmauueHToB. O6cyskmaerca sdpeKTHBHOCTH
9T0ro BH/A JeyeHus. IlpencTasieHsl BO3MOMKHOCTH, OTPAHUYEHUSA U MEPCIEKTHRHI TPAHCIIAHTALINN
TeMOII0ITUYECKUX CTBOJOBBIX KJIETOK U JPYIUX CIIOCO0OB JedeHu .

Eniouesvie cnosa: demu, ausocommvie 6onesnu, myxononucaxapudos II muna, zen IDS, udyponam-2-
cynbpamasa, JuazHocmuKa, pepmenmosanecmumensias mepanus, daanpasa®, Xanmepasza®.
Hum.: E.A. Hukonaesa, A.H. Cemsuruna. Myrxonoarucaxapudos II muna: KAUHUKO-2eHeMUYeCKas
xapakmepucmura u namozernemuyecrkas mepanus. ITeduampus. 2019; 98 (2): 101—-106.
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The article presents modern information about a type of lysosomal storage diseases —
mucopolysaccharidosis type 2, inherited in the X-linked recessive type. The disease is caused
by IDS gene mutation (X¢28 chromosomal localization), which leads to enzyme iduronate-2-
sulfatase deficiency and glycosaminoglycans catabolism disorder. Mucopolysaccharidosis type
2 is a multisystem disease with multiple manifestations in musculoskeletal system, nervous
system, internal organs, vision, hearing, etc. The problem of timely diagnosis of the disease
has become particularly relevant after the development of pathogenetic treatment methods.
Enzyme replacement therapy (two drugs Elapraze® and Hunterase® are registered in the Russian
Federation) is currently the only pathognomonic method that significantly alleviates patient’s
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methods.

JImsocoMHBIe 60Ie3HN HAKOIJIEHUS MPUBJIEKA~
[oT BCe 0OOJblllee BHUMAaHUE CIEIHaJWCTOB KJIM-
HUUeCcKOl MeIUIIMHBI B CHJIY moCTAaTOUHOM pac-
MIPOCTPAHEHHOCTHU (1:7000 HOBOPOKJEHHBIX),
THMKECTH IIPOABJIEHUH C DPESKMM OrpaHHYeHNeM
[IPOOJIKUTEILHOCTH XKISHY 1 BOSMOMHOCTH maTo-
remermueckoil Tepamuu, dPHEKTUBHOCTE KOTO-
poil HANIPSMYIO 3aBUCHUT OT BO3PacTa HasHAUYeHNUd.
Myxomnonucaxapuzos Il ruma (MIIC 2) npeacTaBid-
eT co60ii X-CIellIeHHOe PelleCCUBHOe HACIeCTBeH"
Hoe 3a00JeBaHUe NAHHON IPYIIbI, 00yCIOBJIEHHOE
He@UIUTOM JH30COMHOTO (epMeHTa UAypoHAaT-2-
cyabaTassl BCAENCTBAE MyTaruu reHa IDS (xpo-
MocoMmHas JoKanusanua Xq28). 3aboseBaHue BIep-
suie omucano B 1917 r. C. Hunter, ¢ Tex mop OBLIN
[peIpPUHATE MHOTOUNCIeHHbIE NCCIeIOBAHIA pid £z
ugydeHus: 9TOH MaTOJOTHUH, paspaboTKu CII0CO00B
MUArHOCTUKY U JIEUeHN .

PacnpocmpahenHocms U  2eHemuueckue
dannwvie. MIIC 2 (cuppom XaHTepa) B CTPa-
max EBpOmIBI BCTpedaeTca C yacroroii 1:77 000—
1: 156 000 xuBBIX HOBOpOMKZeHHBIX [1], Hacme-
nyerca o X-CIETJIEHHOMY DEeleCCHBHOMY TUIY,
noaBisAoliee OONBIITHCTBO GOJMBHBIX — MaJbUM-
ku. OTnesnbHBIE cIydau 3a00ieBaHU Y AEBOUEK
06 BSICHAIOTCS HOCUTEJIHCTBOM MYTaHTHOTO T€Ha B
COUETAHUM CO CTPYKTYDHBIMHM aHOMATUAMU XPO-
mocoMmbl X, MoHocommed X wumiam HecJay4yanHoi
X-uumakTuBanuei [2, 3].

Ten IDS umeer pasmep 28,3 KO u BKIOUAET
9 5K30HOB, B KOTODBIX MAEHTU(QUIIPOBAHO OKOJO
300 myramuit [4]; Gosee IOJOBHHBI IPEACTABIIA
0T cOo00II TOUKOBBIE MYyTAaIlUU, 25% — HeboabIINE
IeJIeIun, NHCePIUY U My Taluu caiiTa crjIalicuHra,
20% — KpyTHbIE IEPECTPONKH, B T. 1. N€JIEIIN BCETO
rema. Her ybequTeIbHBIX JAHHBIX O HAIAINN 4acTo
BCTPEUAIOIINXCA MyTanui reHa IDS. He BBIABJIEHO
yeTKUX TeHOo-(PeHOTUINYECKUX KOppeJaAnuil, ofHa-
KO IIOKA3aHO, YTO KPYIHbIE JeJelny reHa accomm:
UPOBAHBI C THAXKECTHIO 0O0Ne3HU [5, 6]. Obpautaer
puuManue, uTo B 20% ceMeii cuOCHL AUCKOPIAHTHDI
[0 KIMHWIeCKUM IIpoasaeHram [7].

IMamozenes. JIn30cOMHEBINA (DEPMEHT UAyPOHAT-
2-cynanharasa IpUHUMaeT ydacTue B KarabosmsMe
pAfa TINKO3aMUHOTJIMKAHOB (TAT) — mosucaxa-
PUAHBIX COeJUHEHWUH!, BXOAAIIUX B COCTAB IIpo-
reorimKkaHoB. I'Al' ABIAOTCA CTPYKTYPHBIM dJI€-
MEHTOM MEyKKJIETOUHOTO MATPUKCA, KOMIIOHEHTOM
IasMaTHUeCKuX MeMOpaH KJEeTOK, ydJacTBYIOT B
MESKKJIETOUHBIX B3AMMO/JENCTBUAX, HIPAIOT BaXK~
HYIO POJib B PYHKIIMOHNPOBAHNN XPAIMEBOY TKAHU,
DOTOBUIILI X MHOTUX APYTHAX TKaHel opraHusMa.

W pyponar-2-cynbdaTasa obecrieunBaeT MePBBIA

sTan gerpagannun HpGI/IMyI.'LIeCTBeHHO remapan- u

condition. The article discusses the effectiveness of this type of treatment. It presents possibiliti
limitations and prospects of hematopoietic stem cells transplantation and other treatme

Keywords: children, lysosomal diseases, mucopolysaccharidosis type 2, IDS gene, iduronate»ilk
sulfatase, diagnostics, enzyme replacement therapy, Elapraze®, Hunterase®. |
Quote: E.A. Nikolaeva, A.N. Semyachkina. Mucopolysaccharidosis type 2: clinical and geneti(‘n
characteristics and pathogenetic therapy. Pediatria. 2019; 98 (2): 101-106. |

NepMAaTaHCyIb(aTOB, OCYIIECTBIIAL THAPOJINS CY/H
darebix rpynn [8]. Hepunut (bepmeHTa TIPUBOKIL
K UpesMepHOMY HAKOILJIEHWIO YKaSaHHBIX TAT §
IM30COMAX KJIETOK IPAKTUYECKM BCeX TKaHeil, il
06yCIOBIUBAET HOABJIEHNE KIMHUYECKIX MPHSHE
KOB 0OJI€3HMU.

Knunuueckas xapaxmepucmukra. MIIC 2 -
MyJIbTHCUCTEMHOE 3a0oseBanue ¢ MHOT000Da3Hs!!
MU [IpOABJIEHUAMU. B 3aBHCHMOCTH OT THAKECH
KJIMHIYIECKON CHUMITOMATHKYU BBINEJIAIOT TAKE
ayio (60-75% ciydaes) U JIETKYIO dopmbl Ooes
uu. OCHOBHBIM KPUTEPHEM PasrPAHNIEHU CITyRIT
HaJIMYYe W OTCYTCTBYE IIPOrPECCUPYIOIIEr0 Nopk:
sxenusa ITHC. Pax aBTopoB yKasbIBAET Ha KOHTI
HYYM IIOJIMOPTAHHBIX CHMIITOMOB MIIC 2 oT ouess"
TEMKEIBIX IO OTHOCUTEJIbHO JIEIKHX (DBHOTI/IHOBA
oTMeuas, UTO U TPU JeTKUX (hopMax ITOCTEICHH!
IIPOMCXOJUT BOBJIEUEHNE ITHC B mATOJOTHYECKH]
mpornecc [6, 9, 10]. ‘

Tssxenasd QopMa orTandaercda Oosee paHHei
marudecranuein (¢ 12-18 mec JKU3HM), OBICTDSI
HapacTaHUeM BBIPAYKEHHOCTH KJIMHMIECKHIX e
OTOMOB ¥ 3aKaHUMBAETCA JETAJbHO B BO3PACIS
8—18 zer. Ilpu jerxoii dopme IEePBbHIE IIPUIHARI
HabiiofaoTeAa ¢ 4 JeT WIn II03%Ke, 00JIe3Hb Mel
JIEHHO IIPOIPECCUpPYeT, TPOLOKUTETHHOCTD KL
cocrasiger okoiio 40 seT (mHOTHA 6oussie) [9, 10]
Cpenu HaYaJIbHBIX IPH3HAKOB 3abojieBaHUA, Hi
KOTOpBIE 06paIaloT BHUMAaHYE IeAraTPhl X POAUTE
u meTeil: TpyOble UEPTHI JIHIA, TUIEPAKTHBHOCT
paccTpoiicTBa CHA U OBe/IeHNs, HapyIIeHNne H0X0k
K}, OrpaHWuYeHue IIOJBUMKHOCTU CYCTaBOB, CKE
jrerTHbIe medopMaryy, IYIMOYHAA M IaX0BO-MOID
HOUHAS I'PBLKY, IOBTOPHBIE BHDYCHBIE uHDeKI
(oTUT, PUHUT, Ha30()apPUHTUT), CHUXKEHHE CIyX
[6]. BeickassiBaIOCh MHEHHE, yTO NTAIMEHTH
rsKeson opmoil 60JIe3HM MMEIOT 0ojiee BBICOKIE
TOKAas3aTe i MacChl TeJa IIPU POYKASHNN, HO 9TH CB
IeHUA He MOJIyIU/IU IOATBEePIKEHNA [11].

B pasBepHyTOW cTamuu OOIE3HU IJIA OOJIHHBI
MIIC 2 xapaKTepeH T'ypaep-mofo0HBIA (DeHOTHI
rpy0sIe («TaproJIougHBIe» ) UePTHI JTHULA, 3aTaBl¥
IepeHoche, BBIPAKEHHBIE HagO0pPOBHBIE NYTH, TOI
cThie T'yObI, MAKpPOIJIOCCUA, MEJIKNe 3yOBI, JKeCck
Kuie BOJIOCHI, yBEJIWUYEHNEe OKPYMKHOCTHU TOJIOBH
IUCIPOTIOPIIA CKeJeTa, KOpoTKad Mmed, nmedopwma
UK ITO3BOHOUHUKA U KOHEeYHOCTel, YKOPOYeH)
W YTOJIIEHUe [aIbIleB, TYTOMOABUMKHOCTD KDYl
HBIX U MEJIKMX CyCTABOB, IIYIOYHBIE W IIAXOB(
MOIIIOHOUHBIE TPLLKY, THIePTPOPu TJIOTOYHOM
HEOGHBIX MUHJAJIUH, IIOBTOPHBIE OTHUTBI. BoubHs
O0BGBITHO OTCTAi0T B pocTe. TUIMYHBI CHIKEH
ciyxa,; JUCTPO(UA CeTYaTKH, OTeK AUCKA SpUTEl
HOTO HEPBA, Y3eJIKOBO-TIAIyJIe3HbIe BHICHIIIAHI ]

iy




sibilitiess e (0coGeHHO B 00JIACTH JIOIATOK, HAPYMKHBIX

reatmegy )BEIX TOBEPXHOCTEM Oe/lep U 11Jied), TelmaToCILIe-
' eraqus M CepAedHO-COCYAMCThIe HAPYIIeHW:
wronate-2: opaskenre KiaamaHoB cepraima (y 60% G6GOJIbHBIX),
rpous/quuaTanua JIeBOro Keaymouka (y

d genetic ,) CysKeHVWe U/WAN OKKJIOSUS KOPOHAPHBIX

pHil, CTEHO3 TI'DPYJHOTO U OpPIOIIHOIO OTjHe-
aoptel (y 30%), HapylleHMa pUTMa CepPAIA,
puansHas runeprensus (v 25%) [6, 12, 13].
| TKesIon (hopMe HaOJIONAIOTCs BBIPAYKEHHAS
BEHHAA OTCTAJIOCTH, DIUJIEIICUs, HAPYIIEHUS
eHVd (TUIIEPaKTUBHOCTE, arpeccuBHOCTS). Ha
ATHATHO-PE30HAHCHON TOMOTPAMME OIIPEeAesIAI0T-
BMeHeHUs 0eJIOro BeIecTBa TrOJIOBHOTO MO3ra,

M3 CYJIb-
PUBOIUT
¢ TAT B
Hew, 4TO
IpU3HA-

(IIC 2 = MipeHre IEePUBACKYJIADHBIX IIPOCTPAHCTB,
)OpPa3HBI- eccusi CIIMHHOTO MO3Ta BCJIEACTBUE YTOJIIIE-
TAMKECTH 000/10ueK ¥ TIOTIEPEeYHOM CcBA3KU aTJyaHTa [9].

T THAMXKE: IIEHHO IIPOTPEeCCHPYIOT HEBPOJOTUYECKH!e
bI 00JIEe3~ poiicTBa W (POPMUPYIOTCA OPTOIEJUYECKUe
I CITyKHUT I0KHEHN I, KOTOPhIEe HAPYIIAIOT ABUTATEJIBHYIO
2r'o rmopa- IBHOCTE U HEPEIKO TPeOYIOT OIIepaTuBHOTO BMe-
a KOHTHU- BCTBA: TAMKEJIBIH KU(POCKOINO3 U KOHTPAKTY-
OT O4YeHb yCTaBOB, KAPIAJIbHBIN TYHHEJIbHBIN CHUHIDOM.

HOTUIIOB,.
CTeIeHHO
"MYEeCKHUMN

I0IHOMOHUYHBI HAPYIIIEHUA CO CTOPOHBI OPTaHOB
ufA, TaKrMe KaK MTHEeBMOHUU, PECTPUKTUBHEIE
JIEBAHISA JIETKUX, OOCTPYKIINA BePXHUX IbIXa-
IBHBIX TyTel, TPaxeoOPOHXOMANAINA, alTHOD BO
HEPENKO IPUBOJAINEE K OCTAHOBKE NBIXaHUA
esamHO¥ cMepTu 60abHOTO. JIeTaabHBIN MCXO
6T TaKsKe HACTYIUTH B Pe3yJabTaTe XPOHUYE-
BIXaTeJbHOU MJIN CepAEeUYHON HelOCTAaTOUHO-

. paHHEeN
OBICTDBIM
(UX CUM-
BO3pAacTe

[PU3HAKA 1[14].

‘B3Hb MeI- Juaznocmurxa. 18 IUarHOCTUKK MCIOIL3Y-
|

I'b YKU3HA HoxmMHuUYeCKre U MOJIEKYJIAPHO-TeHeTUYeCKUue

) [9, 10].
1HUdA, Ha
1 POOUATE~
'MBHOCTBS,
e IIoXo4-

IbI: OIpelieJIeHre BBICOKOM ITOUEUHOM 9KCKpe-
[apaH- 1 JepMaTaHCcyab()aToB, HUSKON aKTUB-
nIypoHaT-2-cyab(aTassl B IjIasMe KPoBuU (B
CYXUX MATHAX KPOBU METOIOM TaHJeMHOM
(-CIIEKTPOMETPU M), UAEHTUMUKAIIUA MyTaIui
30B, CKe- i [IDS. [lmarHO3 He MOXKeT yCTaHaBIMBATHCHA
BO-MOIIIO- K0 Ha OCHOBAHUU TIOBBIIIIEHHOW 3YKCKPEIUN
HDeKITun \[', 570 MCCIeOBaHME UCIIOJIB3yeTCA Ha TEePBOM
ue cJjayxa IMAarHOCTUKU JAJIS IIPEIBAPUTEIBHOTO OIpe/e-
[MEHTHI C aig Tunia MIIC (¢ yueToM KIMHUYECKUX JaHHBIX).
BBICOKUE )il BRIABIEHUW HUBKOTO YPOBHA WUAYypPOHAT-2-
‘0 3TH CBE- aTashl CIeyeT MMETh B BUAY HEOOXOIMMOCTH
ePEHIINPOBAHUA C MHOYKECTBEHHON cyJbda-

v i
0OJILHBIX

ii #HemocraTouHOCThI0 [10]. MosekynsapHo-
(hermoTHIL MUECKHUI aHAIN3 TpedyeTcs IOJiA BepUupUKammm
3amaBiIee 033, MEINKO-TEHEeTUYECKOr0 KOHCYJIBTHPOBA-

yru, TOJ-
)bI, KECT-

€HOB CeMbH IIPODAHIa U IJIAHUPOBAHUS IIpe-
LHOHM JUATHOCTUKI.

T'OJIOBEL,. OrcyTcTBYIE HACTOPOIKEHHOCTH 1, IIO-BULUMOMY,
nedhopma- TATOK 3HAHWN y MPAKTUYECKUX Bpaduel mpu-
\0poYeH k samosganmomy BblaBaenuio MIIC 2. Tax,

3 ucTopuu O0ose3HM 77 mamueHTOB IIOKAasad,
Bhle IPU3HAKU Y HUX MOABUJINCH B BO3pac-
Mec, a JUarHo3 OBbIJI YCTAHOBJEH B BO3PACTe
er [15]. Insa yrouHeHVA TPUPOEI 3a60IeBaHNA
QueHNs IeJIeHAIIPABJIEHHOTO 00CIeN0BaAHUS
TpedyeTcsa BMeIIaTeJbCTBO He MeHee Tpex
municToB [6]. Yarie Bcero Ha KOHCYJIBTAIIUIO K

1 IIaXO0BO-
YTOUHOM

BonbHE
SHUYKEHUE
| 3pUTE
[MaHUS

TeHETUKY JeTH HAIPAaBJIAIOTCA OPTOIIeIaMu, OKYJIK-
cTaMu, KapAUOJOTaMU U Perke — meauaTpaMu.

Jeuwenue. Ha mpoTAKeHUU MECATUIETUNH pas-
pabaThIBaINCh CHOCOOBI OKA3aHUS MEIUIIMHCKON
nomoiu 6oabHBEIM MIIC 2, HampaBieHHBIE HA TTOBHI-
IIeHWe KauecTBa WX JKU3HU, CHUMKEHUE TIMKEeCTHU
OCJIO)KHEHUI: JIeyeHVEe TOHIWJIJIUTA W aleHOUIU-
Ta, MCCeUEeHNE TPHIXK, yAyUIlleHrue QYyHKIITUN MKeTy-
IOYHO-KUIIIEUHOTO TPaKTa, MeIuKaMeHTO3Hasd
TONIEePIKKa COCTOAHUS TeUeH!, ALIXATeJIbHOH u
CepAEeUYHO-COCYAUCTON CuCTEeM, 3aMEeHa KJIAIAHOB
cepAlla, pajMovacTOTHAA abjanusd IPpU apUTMUH,
CPAP (Continuous Positive Airway Pressure), Beu-
TUIANNUA JIETKUX ¥ KMCJIOPOAOTEPATIUA AJIA IPEIOT-
BpAIlleHNUA STU30I0B TUIOKCUU, YCTPAHEHUEe OPTO-
HmeIUYeCcKUX HAPYIIEeHUN, NeKOMIIPECCHUs aTIaHTO-
aKCHUAJILHOTO COUJEHEHU:, aHTHOAKTepUalbHAd U
TIPOTUBOBOCIIAJUTENIbHAA TePAIUA II0 TOKA3aHUAM,
KOPPEeKI[UA MOBEeIeHU U JP.

ITpoGiema cBOEBpPEMEHHOM AWATHOCTUKU 3200-
JIeBaHUSA cTaja 0COOEHHO aKTyaJbHOU IIOCJE MMOSB-
JIEHUSA METOJOB IaTOTeHEeTUYECKOro JeueHusd: ep-
MeHTO3aMecTuTeabHoOM Tepanuu (P3T) m TpaHe-
MJIAHTAIIAYA TeMOMO3TUYECKUX CTBOJIOBHIX KJIETOK
(TT'CR).

Depmenmosamecmumenvras mepanus. Ilpun-
nun P3T ocHOBaH Ha BOCCTAHOBJIEHUU YPOBHS
9H3UMATUUYECKON aKTHUBHOCTHU, NOCTATOUHON IJIs
ruaposusa HaxkomiaeHHbIX I'Al' m gis mpemoTBpa-
IeHNA UX JaJbHENIero HakoIJIe A B TKaHAX. Ha
Tepputopuu Poccutickoit @enepanuu B 2008 r. u
B 2018 1. COOTBETCTBEHHO 3apPEeTUCTPUPOBAHLI IBA
npenapara ana jgedenusa MIIC 2 — ugypeyibhasa
(ToproBoe HazBanue — Jnanpasa®) u ugypcyabdasa
-6era (ToproBoe HazBaHUe — XaHTepasa®).

IIpemapar uaypcyabdassl (9nmampasa®,
Elaprase®, Shire Human Genetic Therapies,
Lexington, MA) mpom3BOgUTCA C NIPUMEHEHHEM
TexHoJoTuM pekombmHanTHON [IHK Ha munnm Kie-
TOK YeJI0OBeKa. Jjalpasa BBOJUTCS BHYTPUBEHHO 1
pas B HegeJro B nose 0,5 mr/xr. B mauase sedyenusa
BBEJIeHUE OCYII[ECTBJIAIOT B TeUueHue 3 U, IIPU XO0PO-
el epeHOCUMOCTU IIPOAOJIKUTENIBHOCTE IIPOILe-
IypBl coxparrmatT no 1 u. JleueHue HasHauaeTcs
noxkusHenHo [9, 10, 16].

IInare60-KOHTPOINPYyEeMbIe KINHUUECKIE UCCIIe-
moBaHuA nokasanu dddextuBHOCT, P33T, uTO TPO-
ABJIAETCSA yYBEJIWUYEHUEM IIPOJOJIKUTEILHOCTU MKI3-
HU, YMEHBIIIEHVWEM CTEeleHU TelaTo- M CILIeHOMEe-
rajnu, YJIyYIlleHueM [IBUTATEeJIbHON AaKTUBHOCTHU
(TecT 6-MUHYTHOII XOALOBI) U yBeJIWUeHHEM O0BEMA
IOBVDKEHUU B CyCTaBaX, YJAYUIIIEHUEM 3JXOKaPHUO-
rpadpruecKkux IIapaMeTPOB U IIOKazaTesell (QyHK-
MUY JIETKUX. BJIaronpusiTHBIM J1a00pPaTOPHBIM IIPH-
3HAKOM CJIY3KUT CHU)KeHUe sKckperuu I['Al, uro
MOYKHO 3aperucTPUpOBaTh yiKe uepes 2—3 Hemeun
aedenns. Cpeau paHHUX KJIMHUUYECKUX ITPU3HAKOB,
OTMEYaeMbIX CIYCTs HECKOJbKO MECSIEB TePAlUU —
YAydIIeHre TOABUYKHOCTH CYCTABOB U YMEHBIIICHNE
pasmepoB meueHu u cenesenku [9]. B To ke Bpema
CYIIIECTBEHHO OT'PAHWYUBAIOT BO3MOIKHYIO 3(P(PeK-
THBHOCTH JIeUeHUS HECIIOCOOHOCTH IIpermapara IIPeo-




0JIeTh TeMaTOdHIIe(aInuecKuit 6apbep, a TaKKe ero
nosgHee HasHaueHue. Tak, aHaans COCTOAHUA 0OIb-
0¥ KOrOPTHI marueHToB (n=639) ycTaHoBuMII, 4TO HA
(omue Tepamnuu (B cpeguem B Teuenue 4,5 jer) 3abosre-
BaHNe 3aKOHYMIOCH JieTaIbHO ¥ 97 (15% ) 6oIbHEIX,
JleueHVe KOTOPBIX OBLIO HAYATO B Bo3pacTe oT 6 1o 25
JIET U IIPOOJIFKAIOCH B cpenHeM 27 mec [16].

IIpu nposemenuu DP3T moryr oTmeuarsCcsd
moGOUHbIE SBJIEHNs, IIPEXKJIe BCEro CBA3AHHEIE C
nH(Y3UOHHBIM BBeJeHMEeM IIpenapara: KOMKHad
CBIIlb, 3y[, TUIEPTEePMUs, TOJIOBHAA 60osb. ITH
ABJIEHUsA, KaK IIPABUJIO, HETsKeJIble, KyIUPYIOTCA
Ha3HAUYEHNEM AHTUTHMCTAMUHHBIX U YKapPOIIOHMMKA-
IOIMUX IIpenapaToB. I1o Mepe IPOAOIKUTEIHLHOCTHA
JIeUeHU YaCTOTa YKA3aHHBIX ABJIEHUN CHUIKAETCH.
YV 53 (49%) u3 108 6oapHBIX B IpoIlecce JedeHUsA
BeIpaboTanuck IgG- anTuTeNna K nAypcyabdase, 1pu
5TOM y 6 mamueHToB ObLIM BBIABJIEHBI Tak:ke 1gM-
aHTHTeNa, a4 Y OLHOro OosbHOTO M IgA-aHTHTesA.
Cienyer 3ameTuTh, uro IgE-anTuresn He 661710 00HA-
py»xeHo HU B ogHOM cayudae [10, 17].

Cepbesuble He)kesaTelbHBbIE SBJICHUA HABIIIO-
Ial0TCS PEIKO U 3apeTruCTPUPOBAHBI y OTJeJIbHBIX
MaIieHTOB B BHE SIIN30J0B TUIOKCHUU, CYLOPOT
(Ha (poHE OOCTPYKTHMBHOI'O CHHIPOMA, WHTEPKYD-
PEeHTHON mHPeKInun). 3aperucTpupoBaHo 4 ciaydas
JeTaabHOTO ncxona (6POHXO00O0CTPYKITNA, OCTAHOB-
Ka cepnia), WX CBA3b C BBeJeHUEM OJalpashl He
yCTaHOBJIEHA.

C2012r. 8 FO:xuoit Kopee niia neueHud nanueH-
ToB ¢ MIIC 2 3aperucTpupoBaH U HaYaJI IDUMEHATh-
cs IPYroi# mpermapaT, CO3TAHHBIM HAa OCHOBE HUAYD-
cynb(pasel-6era (Xanrepasza®, Hunterase®, Green
Cross Corporation, Pecniyosimka Kopes), monyden-
HOM C WMCIIOJIb30BAHUEM METOJOB T'eHHOU HHIKeHe-
puM B KJIETKaX SUYHUKOB KUTANCKOIO XOMSAYKA.
Unypeyabdasa-6era mpeacraBisger coboi peKoOM-
OMHAHTHLIN GeJIoOK, BhIpabaThbiBaeMbId B cpene 0e3
cozep:kanusi chIBOPoTKU. HecmoTpa Ha mMeloIiue-
csa HeGOoJIbIINe PA3INUYNA B IPOU3BOACTBE U (DMIBUKO-
XUMUYECKUX CBOMCTBaxX (IO Macce I'IUKOIPOTENHA,
TUITY TJINKAHOB), UAypCcyJabdasa U UAypcybdasa-
feTa MPU3HAHBLI UACHTUYHBIMU DEKOMOMHAHTHBIMU
MIMKOIIPOTEMHAMY, COOTBETCTBYIOIIUMI UejioBeUe-
CKOI umyponar-2-cyabdaraze [18].

Briiu mpoBenmeHsb! ucciefoBaHua 3 PeKTUBHO-
cTy 1 6e30IIacCHOCTY XaHTepassl y MarieHTOB B BO3-
pacte 6—35 ner (n=31) u gereit maasnmie 6 set (n=6)
IPOLOJIKUTEIbHOCTEIO 24 1 52 Hel COOTBETCTBEHHO
[19, 20]. IIpemapar BBOAUJICA BHYTPUBEHHO 1 pas B
gegenio B gose 0,5 u 1 mr/kr. IlosrydeHsl moxasa-
TeJbCTBA 9(PPEKTUBHOCTU JIEUEHUS IIPU UCII0JIB30-
BAaHUHU YKA3aHHBIX JO3UPOBOK: CHUYKEHYIE II0UeYHOHN
skckpernuu I'Al, yayullieHue moKasaTelsd TeCTa C
6-MUHYTHOU XO0Ob00M, YBeJINUeHNEe MaCcChl U JJINHBI
Tesa y gereit maazmie 6 jer. JleueHne X0opoIIo nepe-
HOCHUJIOCE. BOJIBIIMHCTBO HeKelaTeIbHBIX ABIeHUN
OBLINM HETSKeJIBIMU U IIPU3HAHBI HECBABAHHBIMU C
npuemoM mpenapara. CepbesHoe HexxeslaTelIbHOE
siBjaenne (racTPOIHTEPHUT), He CBA3AHHOE C IPHUEeMOM
mpemnapara, 3aperiuCTPHUPOBAHO y OJHOTO pebeHKAa
vuanine 6 ger. B xome smeuenus XaHTepasou He
OTMEUEeHO HOBBIX CJIyYaeB IMOABJEHUS aHTU-ULYDP-
cynbpaza IgG-auturesn. B 2018 r. npenapar mosuy-

uypa perucrpanuio B P® (Hawmomex, OO0, PD);
paspeities ajsa npuMeHeHus B gose 0,5 mr/Kr 1 pu
B HEJIeJIO0.

Kanunueckue uccienoBaaua 3P(PeKTUBHOCTHI
6e30IaCcHOCTH 9TOTO JJeKapPCTBEHHOTO CPeICTBA i
moypxaroTess. Her mHOPMAIIUY O CPABHUTEJHHO
W3YyUYEeHNNW KJIUHUYECKUX ¥ (HapMaKosKOHOMUE
CKUX IOKAasaTejell IPUMEHeHUA OBYX 3aPEruCTpi
poBamubix nmpenapatroB @3T. IIpuBonuTca mpuve
He)KeJIaTeJILHOUM peakIlny Ha BBeAEHUe OJIarpasi
B BHJe TeHEPAJIM30BAHHON YPTUKAPHOM CBHIIN |
11-nmerHero pebenxa. BrICBITaHUSA ITOSBUJINCS §
Teuenue 26-# mudysuu npenapara. Ilociemyrome
IINTEJbHOE HAaOJMIOJeHMe IT0Kas3ajao, 4YTOo, HecMr
TPs Ha CHUKEHUE O3bI U yBeJnUeHNe BPeMeHHON
WHTepBaJia MEXXIy CeaHcaMu, BBeIeHUMe IJiampas
IIPUBOAUJIO K OTEUHOCTU JIUIIA, ITOABJIEHUIO DU
MATO3HOM M YPTUKAPHOM ChITU. 3aMeHa IIpemapat:
Ha XauTepasdy IIPOIILJa YCIEIIHO, OTMEYEHO CHI-
skenne skckpenuu ['AT. 3a mepuox 20-mecsaumo:
ro HAOJIONEeHUS W JieueHUsd ObLI 3aperuCTPUpPOBaH
OVH HEeTSIMKEJIbIH SIN30[ TOABJIEHUSA dPUTEMATOs
Ho#t chrmu [21].

IIpoBomsATCSA W3BICKAHUA 110 MOJUMUKAIM
P3T myrem cozmaHUA CIEIMATU3UPOBAHHBIX (DO
CYILECTBYIOIIUX IIPETapaToB I NHTPATEKATIBHON
BBEIEHUA.

Cuenyer elie pa3 OTMETHUTh, YTO CO3JAaHHBIE Hi
CeTONHAIIHNN MeHb JeKapCTBEeHHBIE CPEACTBa [
®@3T He TPOHUKAIOT Uepe3 reMaTodHIeaIudecKui
0apbep ¥, YMEHBINAA TAXKECTh DKCTPaHeBPAJIbHEX
IpOsABIeHU 3a00aeBaHNU, HE KODPUTUPYIOT HEBDO:
JIOTMYECKYIO0 CUMIITOMATHKY U HE IIPEeXOTBPAIIAi!
ee mosBiaenue. OTmeuaeTcs yJydIlieHue OOIIer
COCTOAHUSA IIAIlMEHTOB, MMOBBIIIIAETCA KAUEeCTBO UX
sKUsHU. B TO jXe Bpems 3a60JieBaHMEe MEIJIEHHO IPo-
rpeccupyeT M BO MHOTHX CJIYUYadX IIPOJOJIMKUTEIb:
HOCTBH JKM3HM OCTaeTcAd OrpaHWYeHHON. B Tepmu
HAJIBHO! cTamuy 0OJIE3HU IMPUXOAUTCS PACCMATDH:
BaTh BOIIPOC O TPEKpPAIeHUN I[MaTOTeHEeTUUIECKOl
Tepamuy U [epexoje Ha NaJJIMaTUBHBIE CIIOCO0H
MeIuIIMHCKOM momornu. OmfHaKOo, HeCMOTPSA Ha 10,
uyTo paspaboranHas K HacTodaiiemy Bpemenu DP3T
IIOJIHOCTBIO He perrnaeT npobiemsl geueHus MIIC 2,
OHA OCTaeTCs eNWHCTBEHHBIM IIaTOTeHETUYECKUM
METOJOM JIEUEHUS, CYIIECTBEHHO OOJIerdaronium
COCTOSTHUE TTaIfueHTa

Tpancnaanmayus 2eMONOIMUYLECKUX CIME0I0-
8bLX KJemokx. B mociegHme ToObl YCUJIWJIOCH BHU-
MaHue cuenuanauctoB K mpobieme TI'CK 6o
HBIM ¢ cuEApoMoM XauTepa. OCO0EHHO aKTHUBHO
IPOHAraHAUPYIOT 3TOT METOJ SIOHCKHUE YUeHEIe,
KOTOpble yOEeMIeHLI B TOM, UTO TaKOe JIeUeHUe
HAIpaBJIeHO HA CTAOMIUB3AIIUI0 HEBPOJIOTUUECKOH
CHUMITOMATHUKMN y OOJIBHBLIX, a4 B CJIydae TsiKe-
JBIX ()OPM CIIOCOOHO TPEZOTBPATUTH (HOPMUPOBa-
HHe IpyObIX HEBpOJIOTHWYeCKHX HapymreHuii. Tax,
F. Kubaski u coaBr. [22] mpoaHau3upoBaIu pesy.ib:
rarel HaOmonenus mocie TT'CK 3a 146 mamuenTamu
(27 cobcrBennbIX cayuaeB u 119 — mo maHHBIM JauTe-
paTypHBIX NICTOYHHUKOB) B BospacTe oT 10 mec 10 21,4
roza. ¥ OOJBIIMHCTBA OOJIBHBIX OTMEUAaJsach II0JIO-
JKUTeJbHAsI PeaKIlisd, XapaKTepus3yIomlasacsa yJyu-
IIeHUeM COMATHYeCKHX (PYHKIIUN W yBEJIUYECHUEM
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HOCTH CyCTABOB, II0 CPABHEHUIO C I'DYIION
pToB (n=51), mosyuaromux P3T. Hapany c
i y GonbHEIX, II0 faHHBIM MPT, He peructpupo-
AmiCh IIPOrPECCUPYIOIe W3MeHEeHHd TIOJIOBHOTO
, B OTJIMYME OT JIull, Haxoxamuxcea Ha D3T.

(lefyeT 3aMeTUTD, UTO JAJIEKO He BCe DKCIIeDTHI
HIePKUBAIOTCS TaKO¥ TOYKM 3peHMA. B Hacro-
spemsa meron TI'CK mamien orpanuueHHOe
MeHeHIe B CBSI3Y C BLICOKUM PUCKOM CEPBhE3HBIX
aronpuATHLIX 3(PHEKTOB, BIJIOTH [0 JeTaTbHO-
cxofa. OMHAKO BIIOJIHE BEPOATHO, YTO BOIIPOC
'CK moxxer OBITH PEITeH TOJIOXKUTEJNBHO IJIA
HKa PAHHETO BO3PACTa C « TAMXKeJIOo» MyTanuei

'0, HECMO- puMep, ¢ mosHOU nesnermeir reHa IDS). Ilpu
)EMEHHOT0 f HE0OXOAMMO IIOCTABUTH B U3BECTHOCTH POJAM-
Dnampassl i 0 BceX MOMEHTAX II0JIb3bl U PHCKAa IIPEHIO-
U0 DPUTE- MOTO OIIEPATHBHOT'O BMeIIaTeIbCTBA U 3apy-
Ipemapara 116 X NH(POPMUPOBAHHBIM COTJIACHEM.

4eHO CHH-
-MECAYHO-
'TPUPOBAH
UTEeMaTO3~

Ozpanuuenue cunmesa cybcmpama. JaHHBIA
Off TeUeHU s HAIPABJIEH HA YMeHbIIEeHNe CUHTE-
AT, HakannuBaomuxcs B oprarusme mpu MIIC,
Yero NpeJIoMeHO MCIOIb30BaTh U30(DIaBOHOW
acrerH (genistein). 9To BelecTBO OTHOCUTCH K
CCy MAaJbIX MOJIEKYJ U CIIOCOOHO NPOHWKATH B
HC. TenucTenH MMeeT CTPYKTYPHOE CXOLCTBO C
If-acTpamuoIoM, IPEIATCTBYET AKTUBAIIMU TUPO-
1iE] nnasoil perentopa EGF (epidermal growth

(buKaI IR
iBIX (hOPM
'KaJILHOTO

AHHBIE Ha actor), TeM caMBIM WHTHOUPYSA CUTHAJ, KOTOPBIA
ICTBa OJIdA INT K TpaHCKpUOImu (epMeHTOB, OTBET-
IUYECKUAN mgEbIX 3a cuHTe3 I'AT. Ha :KUBOTHBIX MOLEIAX

3paIbHBIX
I0T HEBPO-
'BPaIaT
e o0i1ero
IeCTBO HX

IEMOHCTPUPOBaHAa d(PHEKTUBHOCTL MeHUCTENHA
e camyKeHus ypoBHs Al B TKaHAX, B T.4. B
BHOM Mo3Te. IloJyueHBI IepBble CBeLeHUA 00
dhexrrBHOCTH Ipemapara y 6oapHBIX MIIC 2, He
qapmux @3T [6, 23, 24].

€HHO IIPOo- DapMaAKOS02ULECKUe ULANEPOHbL U 8APUAHNIbL
XUTETb nomepanuu. Vigea nconb30Banus (PapMaKoaIoTH-
B tepmu- CKIX IIAIIEPOHOB JJIS JIeueHU s O0JIbHBIX C CHHIPO-
IcCMaTpu- oM XaHTepa mosBuiaachk 4yTh 6osee 10 et Hasan.
TUYEeCKOM ll19 peaqusanyyl STOTO IIPEAJIOMKEHUs IJIaHUPO-

CIIOCOOBI
pg Ha TO,
ean D3T
g MIIC 2,
'UYIECKUM
JAIOIIIIM

0Ch WCIIOJB30BAHWE [eJIbTa-HeHaCHIIeHHON
cyIb(GOHOBOH KUCIOTEI — N-Cyab(OrIroKosaMrHa
)280). Vcramosieno, uro D2SO cmocoGersyer
10BBIIIEHMI0 aKTUBHOCTH (pepmenTa IDS B KynIbTy-
s KIETOK IAIIMEeHTOB, OHHAKO addexT Habimoza-
s TOMIBKO TIPH OTAENbHBIX MyTanuax rexHa I1DS
., Hasmmure GOJIBIIIOTO KOJIWYECTBA U ITHMPOKOTO

CMe0.J10- Tpa MyTaluil, OTBETCTBEHHBIX 3a (DOPMUPOBA-
[0Ch BHHU- cuEApoMa XaHTepa, CYIIeCTBEHHO OrPaHWYMU-
K 6oab- 30T BO3MOXKHOCTH IIPAKTUYECKOr0 IIPUMEeHeHUdA

AKTUBHO penapara D2SO 111 TeueHns GONBHBIX.
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Crparerusa remnoit Tepanuu MIIC 2 B mHacroa-
Iee BpeMs HallpaBjieHa Ha BBeJleHNe I'eHHBIX KOH-
CTPYKIIUM C IMOMOIIbI0O BEKTOPOB, CO3JaHHBIX Ha
0ase aJeHO- WIM JIEHTHUBUPYCOB, HEIIOCPEICTBEHHO
B I1epe0pOCIMHAIBHYIO KUAKOCTb. IIpu TakoM cIo-
cobe BBeJeHMs IIOKA3aHO yBeJIWYeHHe aKTUBHOCTU
depmenTa B ITHC sKcrepuMeHTANbHBIX MUBOTHBIX.
Ipyro#i BapmaHT I'eHHOH Tepamuy 3aKJI0UYaeTcd B
TpaHC(HEKINY 3J0POBOT0 TeHa (MJIU pPeJaKTHPOBa-
HUM COOCTBEHHOI'0 MYyTAHTHOI'O I'eHa, B YaCTHOCTU
¢ npuMmenenuem crernuduusabix HykiIead CRISPR/
Cas9) B CTBOJIOBbIE KJIETKH IalueHTa in vitro c
IocJenyIolell WX TpaHCIJIAHTAIuel B OpPraHU3M
6oapHOro. OOCy:KImaroTcsa HaLe)KHbIe IIyTH BO3BPa-
IeHnA KJIeTOK manuenTy. IIpefcraBieHHEbBIe METOAbI
IIOKAa He BBIILINX HAa STAIl KJINHUUYECKUX UCIIBITAHNH.

3akaroueHue

Taxum ob6pasom, MIIC 2, Bxoza B rpyuniy
opdanHBIX GOJe3HEl, He ABJIAETCA HUCKJIIOUNTEIb-
HO penkum 3aboeBaHWEM U IPEACTaBJIAET BaMK-
HyIO Ipo0JeMy [IJisf TeAuaTPpUy N KINHUYIECKOU
regetuku. CumTaeM HYMKHBIM IIOTYEPKHYTH IBa
TJIABHBIX BOIPOCA, HYKIAIOIUXCA B IIePBOOYEPE]-
HOM pa3peIleHWU: CBOEBPEMEHHOEe YCTaHOBJIEHUE
IuarHosa A0 (PoOpMUPOBAHUSA TAMKEION HHBAIUL-
HOCTH U PaHHee HasdHaueHUe clienu(puIecKol Tepa-
nnu. Punancuposanue P3T myKonoancaxapusosa
II tuna ms PemepanbHOTO OIO[KeTa CyIeCTBEH-
HO YJyUIlIaeT CUTyaIuio ¢ obecredeHreM OOJIBbHBIX
opaHHBIMM IIperapaTaMyu Hu JejaeT MeISUIINH-
CKYyI0 IIOMOIIb OoJjiee mocTymnHOM. CBOeBpeMeHHOE
IIaToreHeTHUEeCKoe JieueHue, paspaboTKka U ycoBep-
IIeHCTBOBAHNE JIEKAPCTBEHHBIX CPEJICTB BBICOKOM
2(pPEeKTUBHOCTU, HAPAAY C IIPEeHATAIbHOU AUATHO-
CTUKOI — NepCHeKTHUBHBIE MYTHU IPOPUIAKTUKU
WHBAJIUJHOCTA ¥ TOBBIIIEHUS KadecTBa KU3HU
6oapubrx MIIC 2.

Hcmounuk @uHancuposanus: ucciedosanue npo-
sederno 8 pamrax purarcuposanus I'oczadanus «Anaius
KAUHUKO-26HEMULeCK020 NOJLUMOPPUIMA

Ousupyowux MOHOZeHHbLX 3a00nesanuil y Odemeil 0ns

uHsaJlu-

NPOZHO3UPOBAHUS UX MeLeHUs U onpedesenus moJje-
KYJLAPHbLIX MUUleHell 0N ONMUMU3AUUUL JLe4eHUL»
AAAA-A18-118051790107-2.
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PEMDEPATHI

CHHJJPOM HEOHATAJIBHOM ABCTHHEHIIHMH B CBA3H C YIIOTPEBJIEHHEM MATEPAMU
JHCTHBEB KPATOMA

Cundpom Heornamaavholt abcmunenyuu (CHA)
yaue 6cezo c813aH ¢ ynompeOleHueM Onuoudos namepvio
60 epems Oepemennocmu. HeonuoudHvle aibmepHamueol
0 newerus onuoudHoll 3a8UCUMOCMU O4eHb 60Cmpedo-
8aMbL 6 CUMYAYUL ONUOUOHOU snudemun. Jlucmuvs kpamo-
Ma — nezaibHoe ULUPOKo QOCMYnHOe PDACMUMeLbHoe Cped-
cmeo, He Kaaccupuyupodannoe kax onuoud. Hecmomps
Ha mo, 4mo Ynpasierue no KORmpoao 3a npodyxmamu
u nexapcmeamu CIITA HedasHO peuwilusro smy npooremy,
Kpamom npodonxcaem npodasamvca KAK Heonuoudnoe

4

cpedcmeo das omrasa om onuoudos. B CIIIA yposens e
ynompebaenus pacmem. B 0anHOl cmambe 0nucyleaen:
CA KAUHUYECKUL cayyall Maadenya, porcOernozo name
Pbio, KOMOopas exe0He8Ho YnompeoLana wail us3 Jucmye
Kpamoma 0ns CAMOCMOAMENLHOZ0 JLeYeHls ONUOUdH
sasucumocmu. [Teduampyvl u pooume.iu Q0JLHCHbL SHAM
pucke paszsumus CHA u3-3a ynompebienus Kpamona g
8peMs 6epeMenHoCmU.
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