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Pesrome

Ieas. VIzyueHue 4acToThl M KAUHUYECKUX MPOABACHUI 60oAae3Hn Padpu, AMATHOCTUPOBAHHON HPHU
CKPHUHUHIE IIAIHEHTOB, IIOAYYAIOIINUX ACUCHHE IPOrPAMMHBIM I'€MOAUAAU30M.

Mamepuar u memodot. Ckpunuar 6oae3an Pabpu B POCCUICKIX AMAAUZHBIX OTACACHUAX IIPOBOAMAN
IIyTE€M OIIPEACAEHUA AKTUBHOCTH X-T'AAAKTO3HAA3BI A METOAOM TAHAEMHOI MACC-CIIEKTPOMETPHUU B BBICY-
IIE€HHBIX KAIIAAX KPOBH. ANArHO3 IIOATBEPYKAAAU C IIOMOIIBIO MOAEKYAAPHO-T€HETUYECKOI'O HCCAEAOBAHNA.

Pesyrvmamor. B pasamunpix permonax Poccuiickoii @eaepanuy B AMAAU3HBIX OTAGACHUAX OBIAM 00-
CA€AOBaHBI 5572 B3pOoCABIX manueHTa, B ToM uncAe 3551 my>xunna u 2021 sxenmuna. boaesns ®@abpu
6p1aa AmaraocrupoBasa y 20 (0,36%) AmaAM3HBIX ITalEEHTOB, B TOM uncae v 19 my»xxunH u 1 skeHIIUHBI
B Bo3pacre ot 28 Ao 58 aer (Meamana — 43 roaa). Y MOAABAAIOIIEr0 OOABIIMHCTBA MAIMEHTOB II0YUEUHAL
3aMeCTUTEAbHAA Tepanus ObIAa HazHaueHa B Bo3pacte ot 20 A0 49 aet. Y 6 (30,0%) 60ApHBIX 3260AeBaHHE
IoYeK OBIAO AMATHOCTHPOBAHO HA CTAAUY TEPMUHAABHOM XPOHUYECKOU IIOYEUHOH HEAOCTATOYHOCTH, B TO
BpeMs KaK Yy OCTAABHBIX ITAIIMEHTOB A€UEHHE TEMOANAAN30M OBIAO HadaTo yepe3 3-13 aer mocae mossae-
HuA nporeuHypun (Meanana 4 roaa). Y 16 (80,0%) u3 20 narmeHTOB HMeAUCH ''KAaccHueckue' CHMIITOMBI
Goaezuu Pabpu, B TOM yncae HeliponaTHueckas 6oab y 16, aHrmokepaToMsl y 7 ¥ THIIOTHAPO3/ aHTUAPO3
y 16. Y Bcex 20 GOABHBIX IIPU IXOKaAPAOTrPaPIH OIPEACAIAACH THIIEPTPOPIA MUOKAPAA, a 8 (40,0%) ma-
LILEHTOB MEPEHECAU HIIIeMIUYeCKUil HHCYABT. OAMH U3 HUX yMepP OT IIOBTOPHOI'O HHCYABTA.

3axaruenue. Pe3yAbTaThl CKPHHIHIA IIPOAEMOHCTPHPOBAAU HU3KYI0 OCBEAOMAECHHOCTH HE(PPOAOTOB
0 6oaeznu Pabpu, KOTOPAA YACTO OCTAETCA HEAUATHOCTUPOBAHHOM A2)KE IIPU HAAMYMH TUIINYIHBIX IIPO-
ABACHUI 3200A€BaHNA.

Abstract

Aim. To evaluate the prevalence and clinical features of Fabry disease identified during screening of
dialysis patients in Russia.

Material and methods. Screening for Fabry disease was performed by measuring the activity of
a-galactosidase A enzyme in dried blood spots or plasma by tandem mass-spectrometry in patients treated
with hemodialysis. Diagnosis in all patients was confirmed by genetic test.

Results. 5572 dialysis patients (3351 males and 2021 females) were scteened in the different regions of the
Russian Federation. Fabry disease was diagnosed in 20 (0.36%) patients, including 19 males and 1 female
aged from 28 to 58 years (median age 42 years). In 6 patients (30.0%) the duration of chronic kidney disease

Adpec drz nepenucku: Moucees Cepzesi Barenmurnosuy. Mocksa, 119435, Poccorumo, 11/5, xaunuxa um. E.M. Tapeesa
E-mail: avt420034@gmail.com
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prior to initiation of renal replacement therapy was unknown, while the remaining patients started dialysis
within 3 to 13 years (median of 4 years) after proteinuria was detected. In the majority of patients, renal
replacement therapy was initiated at the age of 20 to 49 years. Sixteen of 20 patients (80.0%) presented

with classic symptoms of Fabry disease from childhood (neuropathic pain in 16, angiokeratoma in 7 and
hypohidrosis/anhidrosis in 16). All patients had left ventricular hypertrophy on echocardiography, and 8

(40.0%) patients presented with a history of stroke (one of them died from a recurrent stroke).
Conclusion. The majority of dialysis patients with Fabry disease detected by screening had early
symptoms from childhood. A higher awareness of the Fabry disease among nephrologists is essential for

timely diagnosis.

Key words: Fabry disease, screening, hemodialysis, kidney transplantation

boaesnp Pabpu — 9T0 peAKOe HACACACTBEHHOE 32-
DoAeBaHUE, CIEIIACHHOE C X-XPOMOCOMOIM, KOTOPOE
XapaKTEPHU3YCTCA CHIDKCHIEM AKTHBHOCTH AH30COMAAb-
HOTO (DEPMEHTA A-TAAAKTO3HAA3E A H HAKOIIACHHE TAU-
KOOCOANIIHAOB B PABAUYHBIX OPIaHAX U TKAHAX [4].
OTA0KeHIE TAHKOC(DHHTOAHIIHAOB B KAYOOUKaX, Me-
3aHTHAABHBIX H HHTEPCTHIIMAABHBIX KACTKAX IIOUEIHON
TKAHH ¥ ITOAOLIUTAX, 4 TAK/KE B KAHAABIIAX, SHAOTCAHUH
U TAGAKOMBIITICYHBIX KACTKAX IIOYCUHBIX APTEPHOA BBI3bI-
BACT PA3BUTHE I'AOMEPYAOCKAEPO32 1 IIPOTPECCHPYIOIIIEE
yxyArLzeHue dpyuknnn modexk [3]. V Aerelf 1 IoOAPOCTKOB
¢ 0oae3ubro Pabpu IPU3HAKY ITOPAKEHUS II0YEK OOBIY-
HO OTCYTCTBYIOT HAU OIIPEAEAACTCA TOABKO MHKPOAABOY-
MUHYPHS, B TO BpemA Kak ocAe 40 AeT 9acToTa XpOoHH-
geckoil 0oaesun mmouek (XDBIT) 3-5 craamn y mMyana
u KeHImH ¢ 6boaesnpro Padpn Aocruraer 45% n 20%,
coorBercTBeHHO [13].

Tunmaneie cumirromsr 6oAesan Padpu BKAIOUAFOT
B ceOfA HEHPOIATHYECKYIO DOAb, AHTHOKEPATOMBI, CHI-
JKeHHe/ OTCYTCTBHIE HOTOOTACACHHIS, KEAYAOUHO-KHUIIICY-
Hble paccTpoiicTsa. OHI OOBMHO MOABAAIOTCA B ACTCKOM
U IIOAPOCTKOBOM BO3PACTE H IIPEAIIIECTBYIOT PA3BHTHIO
nedpomatun. Tem He Menee, 370 3a00AEBAHIE AOATOE
BpEMA OCTAETCA HEPACIIO3HAHHBIM BCACACTBHC HH3-
KOI OCBEAOMACHHOCTH Bpadel O PEAKHX OOAE3HIAX [5].
[To3AHAA AMATHOCTHKA MOZKET OBITH OOYCAOBACHA U OT-
CYTCTBHEM KAACCHYECKIX CHMIITTOMOB Y TIAIIMCHTA C "130-
AMPOBAHHBIM'' TIOpAKEHIEM IOUCK. BoAee Impoxas Ama-
rHOCTHKA OoAe3HI PabpH BO3MOKHA ITyTEM CKPHHIHTA,
KOTOPBII IPOBOAUTCS B OIIPEACACHHBIX IPYIIIAX ''pu-
cka", B YACTHOCTH § AUAAM3HBIX ITALMECHTOB HAM OOAB-
HBIX ¢ HepOIaTHEll HEACHOTO IPOUCXOKACHUA. AAd
CKPHHIHIA Y MY7KYHH C IPEATTOAATAEMBIM AHATHO30M 0O-
Aesun Pabpu OIPEACAAIOT AKTUBHOCTD X-TAAAKTO3HAA3BI
A B BBICYIIEHHBIX IATHAX KPOBH MAH ACHKOIIHTAX IIC-
pudepraeckoii Kposu. B caydae ee CHIKEHIA AHATHO3
HOATBEPKAAIOT ITYTEM MOAEKYAAPHOIO-T€HETHYECCKOTO
nccaepoBanus. Y keHnuH ¢ 6oaesupio Pabpu akrus-
HOCTD X-TAAAKTO3HUAA3BI A MOKET OKA3aThCA HOPMAAb-
HOI, TI09TOMY B TAKUX CAYYAfX AHATHO3 MOKET OBITH
JCTAHOBACH TOABKO HA OCHOBAHUH HAAMYHA MYTALIHN
reaa GLA, KOAHPYIOIIIEro CHHTE3 X-TAaAAKTO3HAA3HL.

[leABrO MCCACAOBAHHA OBIA AHAAN3 PACIPOCTPAHEH-
HOCTH ¥ KAMHHYECKUX IposBAeHUil OoAesnn Pabpu
y IAIIMEHTOB, HOAYYAONIHX ITOYEIHYIO 3AMECTHTEAD-
HYFO TEPAIMIO, HA OCHOBAHHH CKPHHUHIA, KOTOPHIN

HpOBOAI/ITCH B pOCCHﬁCKHX AUAAN3HBIX OTACACHHAX

c 2014 roaa.
Marepuaa 1 METOABI

Cxpunnur 6oaesan Pabpu IpPOBOAUACA IyTEM
OIIPEACACHNUSA AKTHBHOCTH 0-TAAAKTO3HAA3BL A METOAOM
TAHAEMHOM MaCC-CIEKTPOMETPUHU C HOHM3AINEH pac-
IIBIACHUEM B BBICYILICHHBIX KAIIAfAX KpoBH. Pedpepencroe
3HAYEHUE COCTaBAAAO >1,89 MkMOAB/ AnTp/ 4. Anarnos
IIOATBEP/KAAAH C TIOMOITIBEO MOAEKYAAPHO-TEHETHYECKO-
r0 NCCACAOBaHMA. AASL IPOBEACHHSA CCKBCHUPOBAHUA
o Conrepy Besa ncxoanad reromuad AHK moasepra-
Aach amrandukanun Ha obopysoarnu ProFlex™ PCR
System (Thermo Fisher Scientific, CLIIA). ITpoayxrsr
aMITARPUKAIINN CEKBEHHPOBAAH IIPH ITOMOIIN Habopa
peaxtusos BigDye® Terminator v3.1 Cycle Sequencing
Kit mpoussoacrsa kommanmnn Thermo Fisher Scientific
(CIIA) B cOOTBETCTBHH C IIPOTOKOAAMU M PEKOMEHAA-
nuAMHu IpoussoAnTeAd Ha obopyaosannu ABI 3500XL
(Thermo Fisher Scientific, CILIA). V Bcex manmenTos
METOAOM IIPAMOTO ABYHAIIPABACHHOI'O CEKBCHUPOBA-
HUA OBIAM MCCAGAOBAHBI BCE KOAHPYIOIIHE K30HBI
(1-7) ¢ IPUACrAIOIIIME HHTPOHHBIMU ODAACTAME TCHA
GLA. MccaepoBanue mpoBOAHAOCE B AabopaTopun Ha-
I[FOHAABHOI'O HAYYHO-IIPAKTHYECKOTO IIEHTPA 3A0POBbA
Aereit Munsapasa PO.

[ToAyuenmbIe AAHHBIE OOOOIIAAH C ITOMOIIBIO OITH-
CATEABHOTO CTATHCTHYCCKOrO aHaAm3a. Aafd KoAmde-
CTBEHHBIX IIEPEMEHHBIX PACCUNUTHIBAAM MCAUAHY H HH-
TEPKBAPTUABHBIN Pa3Max, AAf KAYECTBEHHBIX — JACTOTY
u 95% aosepureapusrit matepsas (AV). Meamamsr KO-
AMYECTBEHHBIX ITIOKA3ATEACH CPABHUBAAU C IIOMOIIBIO
U-kpurepus Marnaa-Yurau. AHAAU3 IPOBOAHAH C IIO-
morpro rporpammer IBM SPSS Statistics 22.

Pesyabratsr

B pasamunmix permonax Poccuiickoit ®eaepa-
MM B AHAAUSHBIX OTACACHHAX OBIAM OOCACAOBA-
Hpl 5572 manmenta, B ToM umcae 3551 mymxunna
n 2021 enrmaa. Myrarum reaa GLA GeIAT BEISBACHBI
y 21 marmenTa. V 2 u3 Hux Anarno3 6oaesuu ®abpu kak
IIPUYHHBI TOPAAKEHNS II0UEK OBIA OTBEPTHYT. ¥ OAHOTO
MYZKYHHBI OTCYTCTBOBAAU TUIIMIHBIC KAHHYECKHUE IIPO-
ABACHISA 3a00ACBAHISA, 4 AKTHBHOCTD 0-TAAAKTO3HAA3EL
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Kannnko-AeMorpaguueckas XapaKTepUCTUKA ITAIUEHTOB ¢ 60Ae3HbpI0 Pabpu

Clinical and demographic characteristics of patients with Fabry disease

C.B. Moucees, J1.C. Hamasosa-bapatosa, K.B. Casoctsaros, A.C. Moucees, B.B. Domun

Yacrora 6oaesan Pa-
OpH, AHATHOCTHPOBAHHOI
IIPYU CKPUHUHIC B AHAAH3-

Tabauya 1 | Table 1

HBIX OTACACHHUAX, COCTABH-

NN | IToa | Bospact* | Myramma |'uroruapos | AHTHOKepaTOMbI HeﬁpogﬁzquKaﬂ Aa 0,36% (95% AN 0,20
0

1| M| 28 | c818T>C - - + 065229)-’ 078 e 0,53%
2 | M 28 c161T>C + : ¥ (0,29; 0,78) cpean mysamn
30 M 31 C.644A>G - - - u 0,05% (0; 0,16) cpean
4 | M 31 c.400T>A + + + aeHmuH., CpeAr MyKIHH
5 M 31 C786d€1G + + + CaMof/'I BBICOKOIZ pacnpo_
6 M 33 c.658C>T + - +

A e p R80T N N g%ﬂHeéIHOCTb 6OA63HI:I
8 M 40 C1025G>A + R + a pI/I bIAAd B BOSpaCTHOI/I
9 | M 42 ¢.508G>T + B T rpyame 40-49 aet u ca-
10 | M 42 c.1197G>A + + + MOII HU3KOH B BO3PACTHBIX
11| M 43 c.679C>T + - + rpymmax 18-29 m 50-59 aer
12 M 45 c.612G>C + + + (pI/IC 1) CpCAI/I MyKIIH
131 M 45 c19G>T | ) ) B Bospacre 60 Aer m crapime
14| M 47 c.161T>C + - + p P

15| M 49 c161T>C + + + cayuaes bosesnn Padpu
16| M 49 c.547G>A + + + HE 3aPETUCTPUPOBAAU.

17 | M 54 c.109G>T - - - V 20 mamueHTOB OBIAT
}g 11& gg Cégg’é?? I + 1 BBIABACHBI 18 MyTaInii reHa

C. -
20 | M 51 C9R0GSC i i ) GLA. OaAna u Ta ke MyTa-

Tpumenanue: * na momenm ckpurmea. M — symcuurive, 2K — aceruyurns:

A u coaepixanue raoborpuasuachunarosuna (lyso-GL3)
B BBICYIIICHHBIX KAITASIX KDOBH OBIAI HOPMAABHBIMI, B TO
BPCMH KaK y OAHOM KCHIITMTHBI HpI/IqI/IHOI/I XpOHI/ILICCKOI/I
OoAesHU 1TOUek Obran Apyrue 3ad0oAesanus. [ larorennasn
myTared reaa GLA Obraa Takike yeraHOBAEGHA Y POAHOTO
Opara Anaansnoro maruenTa. [ Ipu mocrymaenuu B kan-
HHKY y HErO ObIAQ AHATHOCTHPOBAHA TEPMUHAABHAS CTa-
AUl XDOHHYECKOI DOAE3HNU IIOYEK, U HAYATO ACUCHUE
IIPOrPAMMHEIM T€MOAHAAN3OM. Takum 00pasom, KAH-
HUYECKHE IPOABACHUA aHAAUSHPOBAAN Y 20 AAAU3HBIX
HAIEHTOB ¢ O0Ae3HbIO Pabpu, B ToM uncae 19 myxuams
u 1 sxeHIUHEL B Bo3pacTe oT 28 A0 58 aAer (MeAnaHa —
43 ropa) (TabA. 1). V Bcex MameHTOB, BKAIOYAs JKCHIIIH-
Hy, AHarao3 0oAesHu PaOpH ITOATBEPKAAACH CHIKE-
HHEM aKTHBHOCTH 0-TAAAKTO3HAA3hl A M PE3yABTATAMH
MOAEKYAAPHO-TEHETHYECKOTO AaHAAH3A.

A (c.161T>C) ompeaeas-
AACh TOABKO V 3 IAIINCHTOB,
BKAFOYAfA ABYX OparTbes.
Yame Bcero BcTpedaAuch mucceHc myranun (y 12;
60,0%), B pesyAbTaTe KOTOPHIX M3MECHEHHBIN KOAOH Ha-
YHHACT KOAUPOBATH APYIVIO aMHHOKHCAOTY. Heckoan-
KO PEKE OLIPEACAIANCHh HOHCEHC-MyTaru (y 5; 25,0%),
IIPUBOAAINNE K ITOSBACHHIO CTOI-KOAOHA H ITPEKAEB-
pEMEHHOI TepMuHAIINN cHHTe3a OeAka. [1aTp MyTarmit
He OBIAN paHEE OIMCAHBI § IAIIHECHTOB C DOAE3HBIO
®abdpu (c.166T>A, c¢.508G>T, ¢.818T>C, c.109G>T,
¢.786delG). Bee onn OBIAM TATOTCHHBIMI 11O AAHHBIM
kommbroTepHOTO aHaAn3a (Alamut® Visual).

Ha MOMeHT CKpHHIHIA AANTEABHOCTD ACYCHHSA Ie-
MOAHMAAH30M Y IAIHEHTOB ¢ O0Ae3HbIO Pabpu cocTas-
afaa o1 0 a0 13 aer (meamana — 4 roaa). V 13 (65,0%)
IIAIHEHTOB AAUTEABHOCTD ACUCHHUA TEMOAHAAH3OM CO-
craBAfiAa 3 Toaa i Goaee (puc. 2). Tpem marmenTam ObiAa
BBIITOAHCHA TPAHCIIAQHTALINA IIOYKHL.

2,
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Puc. 1. Yacrora Goaesuu Pabpu B pa3ANIHBIX BO3PACTHBIX
IPYIIIaX My>KUUH, IOAYJAIOIIUX ACUCHIE TEMOAUAAUZOM

Fig. 1. Incidence of Fabry disease in different age groups
of males treated with hemodialysis
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Puc. 2. PacipeaeseHre ITAIEHTOB 110 AAUTEABHOCTH
A€YEHHA FEMOAMAAM30M K MOMEHTY CKPUHIHIA

Fig. 2. Distribution of patients on the duration
of hemodialysis treatment by screening
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[lepBble IIpU3HAKE IOPAKEHHUA ITIOYEK OBIAH BELBAC-
HBI B Bo3pacte oT 15 A0 57 aer (Meamana — 33,5 roaa).
V 6 (30,0%) u3 20 OoABHEIX 3200ACBAHEE IIOYCK OBIAO
AMATHOCTHPOBAHO HA CTAAUU TEPMHHAABHOU XPOHH-
YECKOH IOYEYHOH HEAOCTATOYHOCTH, B TO BPEMS Kak
¥ OCTAABHBIX ITAIINCHTOB ACUCHHE ITEMOAMAAU3ZOM OBIAO
Havato yepes 3-13 Aer mocae MOABAECHHA IPOTEHHYPUI
(meamana 4 roaa). Bospacr manmenTOB Ha MOMEHT Ha-
9aAd ACUCHHUA TEMOAMAAU30M COCTaBAAA OT 15 A0 56 Aer
(meamana — 40 Aet). V HOAABAAIOIIETO OOABIIMH-
CTBA IAITMECHTOB ITOYEYHAS 3AMECTUTEABHASA TEPAIIUL
OprAa Hadarta B Bospacte or 20 A0 49 et (B ocHOBHOM
ot 30 A0 39 aer; puc. 3). Meanara BO3pacTa IaIlHCHTOB
K HAYAAY IIOYCIHON 3aMECTHTCABHON Teparuu OBlAa
CXOAHOH y ITAIIMEHTOB C MUCCEHC M HOHCEHC MYTaIlu-
amu (41 u 39 aer). AOCTOBEPHOIT Pa3HHUIIEI 9TOTO ITOKA-
3aTeAd Y ITAIIHEHTOB, Y KOTOPBIX HIMEAHCh U OTCYTCTBO-
BAAHM AHTTOKEPATOMBI, TakKe He BEIABUAU (43 1 34 roaa,
COOTBETCTBEHHO).

V 7 manueHTOB AQHHBIE O BEAHYHHE IIPOTENHYPHI
AO PA3BHTHA TEPMHHAABHON XPOHHYECKOH ITOUYCY-
HOHM HEAOCTATOYHOCTH OTCYTCTBOBAAM. Y 13 GOABHBIX
onpeaeasiaach nporennypust ot 0,4 a0 5,0 r/cyr (me-
amana — 2,0 v/ CyT) IIPU OTCYTCTBUU IEMATYPHH H ACH-
korutypun. Y 9 (69,2%) n3 13 marmeHTOB MaKCHMAAD-
Hasg IPOTEHHypus He mpesbiara 2 r/cyr. Toasko y 1
(7,8%0) marmenTa OHA AOCTUIAQ HE(DPOTHIECKOTO YPOBHA
(5,0 r/cyr), x0T IpU3HAKH HE(DPOTHIECKOIO CUHAPOMA
OTCYTCTBOBAAML.

V 16 (80,0%) u3 20 manmeHTOB MMEANCH "KAACCH-
geckne" cumirTomsl 6oAesar Padpu, B TOM YHCAC HEl-
pomarudeckas 60apb y 16 (80,0%), anrnoxeparomsr y 7
(35,0%) u rumoruapos/anruapos y 16 (80,0%). Bee aru
CHMIITOMBI OTMEYAAHCH C ACTCKOIO Bozpacta. Tem He me-
Hee, Anaruo3 6oaesnn Padpu AO CKPHHUHIA HU Y KOTO
u3 Hux He obcyxaancs. Toarko y 4 (20,0%) mannenros
YKa3aHHBIE IPOABACHHA OTCYTCTBOBAAU, OAHAKO AHA-
THO3 HE BBI3BIBAA COMHEHHA, YINTEIBAA PE3YABTATH MO-
AEKYASPHO-TEHETHYECKOTO MCCACAOBAHHSA U CHIKCHIE
AKTUBHOCTH ((-TAAAKTO3HAA3BI A\, 2 TAK/KE IIOBBIIIICHUE

50+
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& 307 25,0
=
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c 204 15,0 15,0
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Puc. 3. PacnpeaeseHre ITaiEHTOB 110 BO3PACTy
K HAYaAy ACUCHUA TEMOANAAU3ZOM

Fig. 3. Age distribution of patients on the start
of hemodialysis treatment

OpMI’MHOﬂbeIe CTATbU

coaepxanms lyso-GL3 n/uan Harmame 3aboAeBanus
Y POACTBEHHHUKOB.

V Bcex 20 OOABHEIX IIpH 9XOKapAHOrpaduu ompe-
AeAdAach runeprpodusa muoxapaa. Bocems (40,0%)
u3 20 GOABHBIX ITEPEHECAH HUINEMHYECKHH MHCYABT,
B TOM 4YHCA€ IOBTOPHEI. OAMH H3 HUX yMep OT IIO-
BTOPHOTO OCTPOTIO HAPYIIIEHHA KpoBooOpartenus. [Ipu
MATHHTHO-PE30HAHCHOH TOMOIPA(DHH TOAOBHOIO MO3-
ray 11 (64,7%) n3 17 manueHTOB OIIPEAEAAANCH OYaro-
BBIC M3MCHCHIS B OCAOM BECIIIECCTBE TOAOBHOIO MO3IA.
Boprekcnasn keparomartus Obiaa BeiBACHA ¥ 4 (44,4%)
u3 9 GOABHBIX, OCMOTPEHHBIX O(DTAABMOAOTOM, 4 KH-
CTHI B IIOYKAX IIPU YABTPA3BYKOBOM HCCACAOBAHIU — ¥ 8
(53,3%) u3 15 manuenTos.

OGcy>xaeHne

Pacnpocrpanennocts 6oaesan Pabpu cpean Ana-
AM3HBIX ITAITEHTOB COCTaBIAA B cpeareM 0,36%0 1 y Myx-
gl OpiAa IpuMepHo B 10 pas BriIe, 9eM y KEHIIHH
(0,53% u 0,05%, coorBercTBeHHO). B Harliem mccaeao-
Barnu 60Ae3Hb PaOPU B OTACACHHUAX TEMOAHAAT3A OBIAL
AWATHOCTHPOBAHA TOABKO § OAHOM KEHIITUHEI — 38-AeT-
Hell TAIMEHTKN, KAAOBABIIICHCA Ha HEHPOIIATHYECKYIO
OOAB U CHI/KEHIE IIOTOOTAECACHHA C AETCKOIO BO3PACTa
1 HAaXOAMBIIEHCA HA ACYECHHH TEMOAHAAN3OM B Tede-
nue 7 Aet. AMarHos IOATBEP/KAAACH HAAMIHEM HOHCEHC
mytaruu reaa GLA (c.658C>T), meboabiinm cHInKe-
HHEM aKTHBHOCTH (-TAAAKTO3HUAA3BI A M ITOBBIIIICHUEM
coaepkanud lyso-GLL3 B BEICYIIIEHHEIX KAITAAX KPOBH.
Takas e MyTarus ObIAa BRIABACHA Y 28-ACTHEH CECTPHI
HAIEHTKA, Y KOTOPOH OTMEYaANCh CXOAHBIE KAAOODI
(HeiipornaTideckas OOAb 1 THITOTHAPO3), a IIPH OOCAEAO-
BAHIH OIPEACAAANCH BODOHKOBHAHAS KEPATOIATHSA, Xa-
paktepHas AAd OoAesan Padpu, B IPOTEHHYPUA OKOAO
3 r/cyr. AMarHo3 HOpaXeHUA ITOYEK B PAMKAX DOAC3HI
Dabpu OBIA YCTAHOBACH IIPU CBETOBOM U 9ACKTPOHHOM
MUKPOCKOITNH IT0YedHOoro buomrara. boaee nuskas 4a-
CTOTA AHATHOCTHKH OOAe3HH PabpH Y KEHIIUH, ITOAY-
YAIOIINX ACYCHHE TEMOAHAAU3OM, OBIAA OKUAAEMOI.
C OAHOIT CTOPOHEL, Y KEHIIIH KAMHIYECKNE IPU3HAKN
LTOPAKEHHA BHYTPEHHUX OpraHos 1pu 6osesau Padpu
TIOSABAAFOTCS ITO3AHCEC 11 MCHEC BI)Ipa.)KCHbI, (Y y My}K"H/IH
[6]. C Apyro# CTOPOHEL, AKTHBHOCTD 0-TAAAKTO3HAA3BL A,
KOTOPYIO HCITOAB30BAAM AAfl CKPUHIHIA, § IAIINEHTOK,
HMEIONIUX IaToTeHHyIo MyTanuio rena GLA, moxer
OKA3aThCA HOPMAABHOI.

[Toxowkne pe3yAbTATEl OBIAK ITOAVYEHBI B CXOAHBIX
HCCACAOBAHHAX, BHIITOAHCHHBIX B APYTHX CTPaHaX.
[lo aammbM MeTa-aHaAn3a 20 CKPHHUHIOBBIX HCCAEAO-
BaHUM [9], y MyKYNH, IIOAYYABIINX ACIECHUE AHAAUZOM,
B yactora Ooaesnu Pabpu cocrasuaa 0,33%, a y xen-
e — 0,10%. Xora pacnpocrparernocts 6oaesan Pa-
OpH B AMAAM3HBIX OTAEGACHHAX OKA3aAACh OTHOCHTEAD-
HO HEBBICOKOI, TeM HE MEHEE, TPOBEACHHE CKPHHUHTA
CUHTAOT OIIPABAAHHBIM, TaK KaK OH IIO3BOASET YCTAHO-
BHTb AHATHO3 ¥ 3HAYHTEABHOIO YHCAQ POACTBEHHIKOB
AMAAN3HBIX ITAIINEHTOB M CBOEBPEMEHHO HA3HAYHUTD MM
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depment-3amecrureapnyio Tepanuio (OG3T) Ao passu-
THA HEOOPATUMOTO IOPAKEHNA BHYTPEHHUX OPTaHOB.

[TopaBasroITIEE OOABIIMHCTBO IAIIMEHTOB € OOAE3-
ub10 Pabpu (80,0%) HAYMHAAT ACUCHIIE TEMOARAAN3OM
B Bo3pacte oT 20 A0 49 AeT 1 AMIITL B OTACABHBIX CAyYa-
Ax — B Bospacte oT 50 A0 59 aer. CXOAHBIE AAHHEIE IIPH-
BOAAT 1 Apyrue aBTopHl [18]. CooTBeTCTBEHHO, CKPUHITHT
60Ae3rn PaOPH B AMAAMBZHBIX OTAGACHHUAX IIEACCO00PA3-
HO IIPOBOAHUTD § MYKYHUH MOAOAOTO U CPEAHETO BO3-
pacta (a0 50-60 aer) [17]. Boaee uem y 80% AmasnsHbIx
HAITIEHTOB ¢ 00Ae3HbI0 PabpH, AMATHOCTHPOBAHHON
B IIPOIIECCE CKPHHMHIA, UMEAUCH KAACCHYECKHE IIPO-
ABACHIHA OOAE3HH, B TOM YHCAC HEHpOmaTinIeckas OOAb,
AHTHOKEPATOMBI U/ MAH CHIIKEHNE/ OTCYTCTBUE IIOTO-
otaeaenns. Hefiporarusa xapakrepusyercs slH30AaMH
KIydel OOAM B KHCTAX U CTOIAX, KOTOPAA MOKET BO3-
HHUKATh IIPH AHXOPaAKe, (PU3UUECKOH HATpy3Ke, CTpec-
e M OBICTPBIX M3MEHEHHAX TEMITEPATYPHI OKPY/KAFOITICH
cpeArl. B HekoToprIx cAyuasx meiipormarmdeckas OOAb
MEHEE BBIPA/KEHA, OAHAKO COXPAHACTCA IPAKTUIECKH
IIOCTOAHHO, YTO BBIHY/KAAET IAIHECHTOB Ha IIPOTHKE-
HHUH MHOTHX AT PEIYAAPHO IIPHHUMATH KapOaMa3eInH
nAmM rabarreHTHH. [IpIaiHOi TAOXOH ITepEeHOCHMOCTH
7Kapbl ABAACTCS HAPYIIICHIE IOTOOTACACHUSA, CBA3AHHOE
C HAKOIIACHNEM TAUKOC(OUHIOAUIIHAOB B IIOTOBBIX 7KEAE-
3ax. Apyroit KAACCHYECKHUIT CHMITTOM — AHTHOKEPATOMEI,
KOTOPBIE ITPEACTABAAIOT COOOI ITOBEPXHOCTHBIE AHTHO-
MBI, AOKAAH3YIOIIIUECH HA IIEPEAHEH OPIOIIHOM CTeH-
Ke, B YACTHOCTU BHYTPU UAU BOKPYT IIyIIKA, B IIAXOBOMH
00AaCTH, HAa ATOAWIAX, BEPXHUX KOHEIHOCTAX, IyDaX.
VkazaHHBIE CHMIITOMBI ITOABAAAUCH 3aAOATO AO HaYa-
A ACUCHISA TEMOAMAAM30M. MeAmaHa CpOKa OT IEPBBIX
CHMITTOMOB AO HAa4YaA2 ITOYECYHON 3aMECTUTEABHOM Te-
parun cocTaBuAa 23 roAa, a y HEKOTOPBIX IAIIMEHTOB OH
mpeseirman 40 aet. Tem He MeHee, HI B OAHOM CAyYae
Anaraos 6oaesuu Padpu e 06CyKAAACH HE AO, HU ITO-
CAC HAYAAQ ACUYCHUA TEMOAUAAT3OM.

Erte oann tunmansii cumirom 6oaesan Padpm,
HMEIOIININ BaKHOE AHATHOCTHYECKOE 3HAYCHHE, TO
BOPOHKOBHAHAsA (HAM BOPTEKCHAA) KEPATOLATUSA (Cornea
verticilata) — KOPIIHEBO-30AOTHCTBIC OTAOMKCHHSA B PO-
TOBHIIC B BUAC U3OTHYTHIX AMHUII IIPU OTCYTCTBHU APY-
I'nx HpI/I"H/IH CXOAHBIX M3MCHCHUM, HaHpI/IMep, HpI/ICMa
AMHOAAPOHA HAU THAPOKCHXAOpOXHHA. JacToTa ee mpu
6oaesrn Padpu mpesermaer 70% kak y MyA9IHH, TaK
u sxeHmuH [16].

Hekoropere myranun rema GLA, mo-suanmomy,
MOTYT aCCOLIMUPOBATHCA € ""IToYedHbIM" BAPHAHTOM 0O-
Aesan PabpH, OAHAKO IIPEACKA3ATH TCUYCHNE OOAC3HI
HAa OCHOBAHHH PE3YABTATOB MOACKYASPHO-TEHETHYC-
CKOTO MCCAEAOBAHUA CAOKHO. B Hamem nccaeaoBanmm
y 17 u3 20 manumenTos myrarmu reaa GLA He mosrops-
AHICB, 2 OIIPEAEACHHASA MYTAIIUA B OAHOM CEMbE MOTAA
aCCOIMHIPOBATBHCA C PABAMIHBIMU KAMHIYECKHIMU (DEHO-
TrIaMu 3200AeBaHus. Boaee Toro, ceroans nspectHo 60-
Aee 600 myranuit rena GLA, koTopbie MOTyT IIPUBECTH
K passuruio Ooaesuau Pabpu [19], a KoAmgecTBO HOBBIX
MYTAIIIE TOCTOAHHO yBeANYHBaeTCA. MBI TAK/KE BBIABUAM
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5 myranmit rera GLA, KoTOpBIE He OBIAU OIIICAHBI PAHEE.
MHorune MyTaImm, aCCOIUIPOBABIIIHECH C PA3BUTHEM OO-
Aesun Pabpu, OBIAK OITHCAHBI Y OTACABHBIX ITAI[FECHTOB,
YTO HE TO3BOASICT OLICHUTD UX CBA3D C OIIPEACACHHBIMI
HPOABACHHAME 3a00AeBaHuA. B HarreM mccAeAOBaHIM
y 60,0% maImeHToB OIPEACAAANCH MICCEHC MYTAITHH,
ay 25,0% — noncenc myrannn reaa GLA. Bospacr ma-
IIFEHTOB K HAYAAY ACYCHUA TCMOAHAAM30M B 9THX ABYX
IPYIIIAxX CYIIECTBEHHO HE OTAHYAACA. Takum oOpasom,
THIT MYTAaIlM TAK/KE HE IIO3BOAAA IIPEACKA3aTh DOAce
paHHee HAYAAO ITOYCIHOI 3aMECTHTEABHON TEPAITHH 1,
COOTBETCTBEHHO, DOAEE TAKEAOE TeUCHIE He(DPOIIATHH.

[TepsbiM cumirToMom HedPOIATHH § HAIIUEHTOB
¢ 6oaesupro Pabpu ObiAa HEOOABIIAS TIPOTCHHYPH,
KOTOPasA OOBIYHO HE AOCTHUTAAd HEPPOTUIECKOTO YPOB-
Hfl M HE COIPOBOMKAAAACH M3MEHEHHAMH MOYEBOIO
OCaAKa M apTEPHAABHON THIepTOHHEH. beccnvmrom-
HOE TEYCHHE IOPAKEHUA ITOYCK IIPHBEAO K TOMY, ITO
y TpeTn ODOABHBIX AHATHO3 HePOIaTHn OBIA YCTAHOB-
A€H Ha CTAAUU TEPMUHAABHOH XPOHUYIECKOH IOYETHOM
HEAOCTATOYHOCTH. B OCTAABHBIX CAydYaAx AeUCHHE Te-
MOAHMAAH30M OBIAO HAYATO B TEYCHHE B CPEAHEM 4 ACT
(o1 3 Ao 13 Aer) mocae BrIABACHNA TpoTenHypun. [lo-
ABACHME IIPOTCHHYPUH Y HAIHeHTa ¢ 60Ae3HBIO Pabpu
uMeeT HeOAATOIPHUATHOE IIPOTHOCTHYECKOE 3HAUCHIIE
U ACCOIMHUPYETCA CO 3HAYUTCABHBIM YBEAHICHUEM
TEMIIA CHIDKEHHA PACUETHON CKOPOCTU KAYDOYIKOBOIT
duaprpanmn (CK®). R. Schiffmann u coasr. nayqa-
AU ecrecTBeHHOE TedeHue Hedporatun y 447 mamm-
enTos ¢ 6oaesupio Pabpu, B Tom uncae 279 MymaH
u 168 xenmun [15]. CpeaHAs CKOPOCTD CHIDKCHUSA Pac-
vetaoit CK® cocrasmaa 2,93 ma/Mur/1,73 M? B TOA
y mysxane n 1,02 ma/vun/1,73 M* y sxenmmmn. V myx-
unu 6es uporennypun (<0,1 r/cyr) sToT MOKazaTEAD
pasusacsa 1,6 Ma/mur/1,73 M* B roA, a Ipu HaAMYHN
nporeunypuu 0,1-1,0 r/cyr u >1,0 r/cyr on yBeanana-
cit B cpeareM A0 3,3 1 6,9 ma/mun/1,73 M2, coorser-
crBeHHO. Takum 0Opa3om, Ipu HOABACHUH IIPOTEHHY-
pun, ocoberno 6oaee 1,0 r/cyr, TepMuHAAbHAS CTAANS
XPOHUYECKOH OOAE3HH IIOYEK MOMKET OBITh AOCTUTHYTA
B TCYCHUE HECKOABKHUX ACT, YTO MOATBEP/KAAIOT H HAITIN
AQHHBIC. Y CKOPEHHE TEMIIOB IIPOIPECCUPOBAHIA XPOHH-
9YECKOI DOAE3HI ITOYEK OTMEYACTCS TAK/KE Y IAIIMEHTOB
co camxennon CKO.

Bospacr anaausubix manueHToB ¢ 0oAesupro Pa-
OpH, AMATHOCTHPOBAHHON IIPU CKPUHIHIE, COCTABAAA
ot 28 A0 58 aer. K a1OMYy BO3pacTy y OOABIIHHCTBA ITa-
ILIIEHTOB OTAO/KEHHE TAUKOC(OUHIOAMITHAOB OTMEIACTCA
HE TOABKO B ITOYKAX, HO U B APYIUX OPraHAX, IPEKAC
BCETO CEPAILIE X TOAOBHOM Mosre. I neprpodms mrokap-
A2, XapakTepuas AAs Ooaesan Padpu [1], Oeraa BeIIBACHA
y BCeX OOCACAOBAHHBIX ITAIIHECHTOB, 4 OYATOBBIC U3MCHE-
HuA OEAOTO BerecTBa roA0BHOTO Mo3ra mpu MPT — Go-
Aee geM y 60%. Boaee Toro, 40% GOABHBIX IIEpeHECAH
UINEMIYECKAI HHCYABT, 2 OAUH U3 HUX YMEp OT IIOBTOP-
HOTO HAPYIIEHUA MO3IOBOIO KPOBOOOPAITIEHHA.

Aas aeaerns 6oaesnu Pabpu Ha npoTmKeHHN 6O-
Aee 15 AeT IPUMEHSAIOT PEKOMOMHAHTHBIC ITPEIIAPATEI



boneaHb q306pl4 Y NAUMEHTOB, NONyHAOLMX NeYeHNE NPOrpAMMHBIM TEeMOANANN3OM

a-TAAAKTO3HAA3Bl A — araacuaasy aapda (Pemaaran)
n araacuAasy bera (Pabpasmm), 9pheKTHBHOCT KOTOPBIX
HIOATBEP/KACHA PE3YABTATAMI ABOFHBIX CAEIIBIX, ITAAIIE-
0O-KOHTPOANPYEMBIX H HAOAIOAATEABHBIX HCCACAOBAHUII
[2]. V manmeHTOB € TEPMHHAABHOI CTAAMEH XPOHHIYE-
ckoit 6oAesnn mouek P3T TIPOBOAAT AAA YMEHBITICHISA
HEHPOIATHYECKOI GOAN 1/HAK IPO(UAAKTHKH IIPO-
I'PECCHPOBAHMUA HOPAKEHHA CEPALIA M TOAOBHOIO MO3I4.
[Togeunas 3aMmecTUTEABHAA TEPAIIIA HE MOKET CAYKUTH
ocuosanneM A otkaza B 3T [7] u me ABAdeTca nporn-
BOITOKA3aHHEM K ACICHUIO PEKOMONHAHTHBIMHE ITPEIapa-
TAMH X-T4AQKTO3HAA3BI A, TaK Kak HX (DapMaKOKHHETHKA
HE MEHACTCA Y AHAAU3HBIX ITalenToB [8, 14].

MeTtoAoM BEIOOPA ITOYEIHOM 3aMECTUTEABHOMN TEpa-
IIHH y IaueHToB ¢ 60Ae3npro Padpu cYUTAIOT TPAHC-
naanTanuio modek. B CHIA y manmenTtoB ¢ 60Ae3HBIO
®abpu, He moaygasix O3T, 3-AeTHAA BEIKIBAEMOCTD
Ha AMAAM3€ OBIAQ HIKE, YEM Y IAIINEHTOB C APYTHMH
nHeAanmabernaecknvu Hedppomaruamu (63% u 74%, co-
orsercrenno; p=0,03) [18], B To Bpems Kak 5-AeTHAA
BBIKIBAEMOCTD PEIHITHEHTOB IIOUEYHOIO TPAHCIIAAHTATA
u camoro TpanciaanTata (83% u 75%, cOOTBETCTBEHHO)
OBIAA CXOAHOI C TAKOBOH B KOHTPOABHOI rpyre (82%
u 67%) [12]. Boaee Toro, adpdexrusrocts P3T B IIpO-
(prAAKTHKE CEPACTHO-COCYAUCTEIX HCXOAOB MOZKET OBITh
BBIIIIE IIOCAE TPAHCITAQHTAITMN IOYKH. B moAB3y sToro
CBHAETECABCTBYIOT pe3yAbTaTH HccAeaoBarmsa R.Mignani
u CcOaBT., KoTopeie u3ydasn peayaptatel P3T okoro
4 et y 34 DOABHBIX, IIOAVYABIINX ACYCHHIE I'EMOAUA-
AU30M HAN TEPEHECIIINX TPAHCIAAHTAIIFO 1ToukH [11].
Muaexc MacCBl MEOKapAQ AEBOTO KEAYAOUKA YBEAUIHACH
Y AMAAU3HBIX IAIINEHTOB, HO OCTABAACH CTAOMABHBIM I10-
CA€ TPAHCITAAHTAIINH TTOUKH. B Hartreit Beroopke 3 60Ab-
HBIX ITEPEHECAN TPAHCIAAHTAIINIO ITOYKU. Bee onu mo-
ayaarot O3T.

PesyabTaTer HAOAIOACHUS OOCACAOBAHHBIX HAMH ITa-
OUEHTOB ¢ 00Ae3HbIO PaOPH CBHACTEABCTBYIOT O AO-
CTATOYHO BBICOKOH HX BBIKHBAEMOCTH Ha (DOHE Acde-
Hud reMoanaAn3oM. Toapko 1 u3 20 manueHTOoB y™Mep
gepe3 1 roa mocae Havaa MOUEUHON 3aMECTHTEABHOM
Teparnn. B reAoM MeAmaHa AAMUTEABHOCTH ACYECHUA
AMAAU30M cocTaBuAa 4 roaa. Ilpu atoMm y AByX Tpereit
OOABHBIX AAUTEABHOCTD ITOUEIHON 3aMECTHTEABHOM Te-
PAIIMM Ha MOMEHT CKPUHIHIA AOCTHTAAA 3 ACT I OOAcE,
ay Tpern — 5 Aet u Ooaee (MakcnmaAbHO — 13 Aert).

Harrre nccaeaoBanme mmeeT OIpeAeACHHBIE OTpa-
uudeHuA. CKPUHIHT IIPOBOAHACH IITEM OIIPEACACHISA
AKTUBHOCTH — -TAAAKTO3HMAA3BI A, a MOACKYAAPHO-TE-
HETHYECKOE MCCACAOBAHIE BEIIOAHSAAN TOABKO IIPH €€
cHIKEHNN. Y KeHIH ¢ 60Ae3HbI0 PabpH aKTHBHOCTD
pepmenTa YACTO OCTAETCA HOPMAABHOM, IT03TOMY Ya-
cTOTa 3a00AEBAHNA § AMAAU3HBIX ITAIINCHTOK OBIAQ 32-
HIDKEHHOI. BoAee 1mepcrieKTHBHBIM METOAOM CKPUHHH-
Ia y JKCHIIHH ABAACTCA OlpeAeaeHue yposus lyso-GL3
B BBICYITIEHHBIX KalAAX kposH [10]. OcuoBHOE pAOCTOMH-
CTBO HAIIIETO NCCACAOBAHHA — 0OCAEAOBAHUE OOABIIIOTO
YHCAQ AUAAHSHBIX ITAIHEHTOB BO BCEX peruoHax Poccu,
KOTOPOE IIO3BOASIET CYAUTD O PACIIPOCTPAHEHHOCTH OO~
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AC3HHN (Da6p1/1 CpCAI/I TAITIEHTOB, IIOAYYAaIOIIUX ACYCHHC
TEMOAHMAAMI3OM.

3akaroueHue

CxpHHUHT IIO3BOAfIET BHIABUTH O0Ae3Hb Dabpu
nprmepro y 1 u3 200 mysams ny 1 m3 2000 sxenmum,
IOAYYAIOIINX ACICHUE TEMOAMAAU3OM, a4 TAK/KE CBOECB-
PEMEHHO YCTAaHOBUTH AMATHO3 Y POACTBEHHHUKOB IIALTH-
enToB. CKpHHIHT IIEACCOOOPA3HO TIPOBOAUTE Y AFOACH
MOAOAOTO H CPEAHErO BO3PACTA, TAK KAK B HAIIEM HC-
CACAOBAHHU BO3PACT BCEX OOABHBIX, Y KOTOPHIX OBIAQ
Anargoctrposana 0oAesup Pabpu, me mpesermaa 60 Aer.
V OOABIIMHCTBA AUAAU3HBIX ITAIIIECHTOB C OOAE3HBIO
Dabpy NMEAUCH THIIMYHBIE IIPOABACHHA 3a00ACBAHIA,
B TOM YHCAE HEHpOIaTHIecKas OOAb, AHTHOKEPATOMBI
U CHIKEHHE/ OTCYTCTBUE IOTOOTACACHHS, T.€. AUATHO3
MOZKHO OBIAO 3aTIOAO3PHTH KAUHIIECKH €IIEe AO PA3BHU-
THA TEPMHHAABHOH CTAAUH XPOHHYECKON OOAC3HH I10-
4ek. Baknoe sHaueHme AAf GOAce pAHHEH AHATHOCTHKA
6oAesan Pabpy nmeeT aHAAM3 CEMEHHOIO AaHAMHE3A.
CAeAyeT y9uTBBaTh, ITO KAMHHYECKUH (PEeHOTHIT 3200-
ACBAHHSA Y POACTBEHHHKOB IIPOOAHAL MOKET OTANYATBCH,
II09TOMY HEOOXOAHMO OOPAIIIaTh BHIMAHUE HA PA3ANY-
HbIE IIPOSABACHHSA, KOTOPBIE MOTYT YKa3BIBATH Ha DOAE3Hb
®aOpwu, TaKHEe KaK HHCYABT HAH BHE3AITHAA CMEPTH B MO-
AOAOM BO3pacTe, 'THIIEPTPOUIECKas KAPAHOMHUOIIA-
TrA", KOXKHAA CBIIb U T.IL [IpH OTCyTCTBHN IPH3HAKOB
TAAKEAOTO H HEOOPATUMOIO IOPAKEHISL TOAOBHOIO MO3IA
U CEPAIIA, HAIIPUMED, ACMEHITHI HAH XPOHHYECKOI cep-
AeaHOM HepocTaTouHoCTH IV (DYHKITHOHAABHOTO KAAC-
Ca, AMAA3HBIM TanueHTaM ¢ 0oaesupio Pabpu mokasana
®3T c 11eABIO CHIKEHHA PHCKA CEPACTHO-COCYAUCTBIX
HICXOAOB U YMCHBIIICHHUS HEHPOIIATUIECKOH OOAN.

Huxmo us agmopos ne umeem kongauxmos unme-
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