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EputponoetnyHa npotonopadipis (EMM) € piakicHM CnagkoBUM 3axBOPIOBAHHAM, 3apPEECTPOBAHVIM B YCbOMY CBITi, MPOTE iICHYIOTb Perio-
HanbHi BIAMIHHOCTI y MOro enigemionorii. Xeopota CApUYMHAETECA YacTKOBUM AedilumToM dhepoxenarasdn, aka € OCTaHHIM GEepMEHTOM LLNg-
Xy GiocuHTE3y remy. Mpu TvnoBin EMM CBITNOYYTMBICTE 3'ABNAETHCA BXE MNiCNA Nepworo nepebyBaHHA B PAHHBOMY OUTUHCTBI Ha COHLL.
Y 20-60% nauieHTiB 3 EMM cnoctepiraetsca MikpouyTapHa aHemisi, gky NoMUIKOBO NEPBUHHO AjarHOCTYIOTb Sk 3anidaofediunTHy aHemito,
TOMY MPU3HAYa0Tb 3a1I30BMICHI JTIKN.

MeTta — onuncatm KniHiYHUY BUNagok pedpakTepHoi 40 npenaparis 3asisa rinoxpoMHOI MIKPOUMTAPHOT aHEMIT B HOTUPUMICAYHOrO Xonymka
N4 noninweHHs giarHoctiky EMNMM.

Kniniynunii BUnapok. OnrcaHo xBopoby B HOTUPUMICAHHOIO X10N4VIKa, ska AebioTyBana 3 pedpakTtepHoi 10 3aCTOCYBaHHS Npenaparis 3ani-
3a rinOXPOMHOI MIKPOUMTAPHOI aHeMii. Y Masky nepudepnyHOi KPOBI BUABNEHO MilLEHENOAIOHI epuTpoumTy. MNokasHvikn 0OMiHy 3anida Gynn
B HOPMI, CnocTepiranocs HeaHadyHe 30iNbLIeHHs CenesiHki. AKLEHT y nybnikalii 3p06aeHo Ha AndepeHLinHii aiarHOCTUL, NPOodINakTUYHKX
3axofax i Cy4aCHOMY NaToreHeTNYHOMY fikyBaHHI 3a HOBITHIMK NiaXoaamMu, HaUNEHNMI Ha BUPILLEHHA OCHOBHIX AeMEKTIB Ha MONEKYNAPHOMY
a00 KNITUHHOMY PIBHI, 3 NEPCNEKTUBOIO HA 3HAYHE MONINWEHHA PE3YNLTATIB JliKyBaHHA LIbOro 0PMaHHOI0 3axBOPIOBaHHA. Bepudikalliio 3axBo-
pIOBaHHS NPOBEAEHO 3a A0MOMOrOI0 CEKBEHYBAHHSA rEHOMY, BMSIBIEHO reTepo3nroTHy natoreHHy myTtauiio FECH ¢.315-48T>C, xapakTepHy
ons EMM, aky avTrHa oTprMana Big, 6arbka.

Jocsin nikyBaHHA pedpakTepHol 40 npenaparis 3asisda rnoxXpoMHOI MIKPOUMUTAPHOI aHeMii B HOTMPVMICHYHOTO X/1I0N4Y1MKa Aas Niactasu
3 audepeHujanbHO-AjarHOCTMHHOI0 METOK PO3LWMPUT CNEKTP 0OCTEXEHb, BKIIOHaloUM enekTpodopes reMorobiHy Ta 3aCcTOCYBaHHS MO-
NEKYNAPHO-TEHETUYHNX OOCNIOXEHb. [TOBIAOMAEHHA NPO HaBEOEHWA KIIHIYHA BUNAOOK MatuMe IHPOPMaLiNHY UIHHICTE O09 CIMEMHNX
nikapis, negjarpis, remMatosorie Ta WMPOKOro Kosa CneujanicTis.

JocninxeHHs BMKOHaHO BiANOBIAHO A0 NPUHUMNIB [enbciHCbKoi Aeknapalli. Ha nposeaeHHs A0CAiAXEeHb OTpMMaHO iHhopMoBaHy 3roay 6aTb-
KiB OUTUHW.

ABTOPU 3a8BNSI0Tb NP0 BIACYTHICTb KOHMIKTY IHTEPECIB.

Knto4oBi cnoea: epntponoetyHa npotonopdipia, MikpoumTapHa rinoxpoMHa aHeMist, reHeTUYHE 3axBOPIOBAHHKS, AiTW.

Si?nificance of molecular and genetic research in hypochromic microcytic anemia
refractory to ferrotherapy in the diagnosis of erythropoietic protoporphyria

O.1l. Dorosh.2, Kh.l. Bodak!, H.W. Makukh3, I.P. Tsymbalyuk—Voloshynl, A.M. Mykh1, L.P. Seredych?

1CNE of LRC «Western Ukrainian Specialized Pediatric Medical Centre», Lviv, Ukraine

2Danylo Halytsky Lviv National Medical University, Ukraine

3Institute of Hereditary Pathology of the NAMS of Ukraine, Lviv

Erythropoietic protoporphyria (EPP) is a rare hereditary disease that occurs worldwide, but there are regional differences in its epidemiology.
The disease is caused by a partial deficiency of ferrochelatase, which is the last enzyme in the pathway of heme biosynthesis. In typical EPP,
photosensitivity appears after first exposure to the sun in early childhood. Microcytic anemia is observed in 20-60% of registered EPP patients,
which is mistakenly initially diagnosed as iron-deficiency anemia and prescribed iron-containing drugs.

Purpose — is to present a clinical case of iron refractory hypochromic microcytic anemia in a four-month-old boy to improve the diagnosis of
EPP

Clinical case. In the publication, we report on a 4-month-old boy in whom the disease debuted with hypochromic microcytic anemia
refractory to the administration of iron preparations, target-like erythrocytes, normal indicators of iron metabolism, a slight enlargement of the
spleen were found in the peripheral blood smear. The emphasis in the publication is on differential diagnosis, preventive measures and modern
pathogenetic treatment with the latest approaches, which are aimed at solving the main defects at the molecular or cellular level, with the
prospect of significantly improving the results of this orphan disease. Verification of the disease took place with the help of genome sequencing,
a heterozygous pathogenic mutation FECH ¢.315-48T>C, characteristic of EPP which the child received from the father, was found.

The experience of iron-refractory hypochromic microcytic anemia in a four-month-old boy gave grounds to expand the range of examinations,
including hemoglobin electrophoresis and the use of molecular genetic studies, for differential diagnostic purposes. The report of this clinical
case will be of informational value for family doctors, pediatricians, hematologists and a wide range of specialists.

The research was carried out in accordance with the principles of the Helsinki Declaration. The informed consent of the patient was obtained
for conducting the studies.

No conflict of interests was declared by the authors.
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Beryn

imoxpomui anemii (I'A) mocizaroTh 3HauHE
Miclle B CTPYKTYPi aHEMiYHUX CUH/POMIB.
Buninenns I'A B okpemy rpymy mae amory
MPOBECTH [IaTHOCTUYHUHN TOIIYK [IJIT BUSBJIEH-
Hg OpuuuHM aHemil. A mosnHavaoTh yci aHeMii,
[0  XapaKTepusyloTbCsl — 3HUKEHHSM  BMICTY
remorio6iny (I'6) B epurpouuti (Ep). OcHoBHOO
JaboparopHolo 03HaKoI [A € HM3BKUI KOJIbO-
poBuii nokazuuk (km) (y mopmi — 0,85-1,05),
mo Bigobpaskae, sk Bigomo, Bmict I'6 B Ep. Huni
3a JIOTIOMOTOI0 BUKOPUCTaHHS B JabopaTtopHiii
MPaKTUI[l Cy4aCHUX TeMaTOJOTIYHUX aHai3a-
TOPiB MOKHa 6e3rocepeHb0 BU3HAYUTU BMICT
I'6 B Ep, mo nosHauaerbest abpesiaryporo MCH
(Mean Corpuscular Hemoglobin), (y mopmi —
27-35 pg). llopsiz i3 KiJIbKICHOIO OIIHKOIO MTOKa3-
HUKIB «4E€PBOHOI KPOBi» BaKJMBOIO € MOPdOJIO-
rivia xapakrepuctuka Ep, OiIblIicTh 3 IKUX Mae
BEJIMKI MPOCBITH B TIEHTPI 1 Harazye Gopmy Kijelb
(nmepcraenoni6ui Ep). Ileit mopdomoriunuit de-
HOMEH OINUCYETHCS B aHaMi3i mepudepnaHoi KpoBi
gk rinmoxpomis Ep i, 1o cyTi, fa€ mijictaBu BCcTaHo-
BUTH TiIIOXPOMHUI XapakTep aHewmii. Bepudika-
misg A /103BOJISIE 3BY3UTH KOJIO JIIarHOCTUYHOTO
TOITYKY 1 MPOBOJUTH MOTO B paMKaxX IMEBHUX Ia-
TOTEHETUYHWX BapiaHTiB aHEMill ¥ KOKHOMY KOH-
KkpeTHOMY Butafiky. Mikporurapaaanemis (MA) —
OUH i3 OaraThbOX THUIIB aHeMii, SIKUH Xapakre-
PU3YETBHCA MOSIBOIO Ep HeBeMKNUX PO3MipiB, sIKi B
MeIMIINHI Ha3uBaIOThCA MikporuTamMu. OCHOBHUM
MOKA3HUKOM aHali3y KPOBi, IKMH BKazye Ha MA,
€ MCV (mmpuna posnoziny Ep 3a 06’emom, Mean
Corpuscular Volume) i3 rpaHuYHNM 3HAYEHHIM
80 fl i menmre. B abcosoTHIi GiIBITOCTI BUITA/IKIB
y HefliaTpUYHIN TPAKTUIL TOEAHAHHS TiITOXPOMHO1
MA cnioctepiraeTbcd 3a HAIBHOCTI fleinuTy 3ai-
3a. [Ipore miarHocTvKa MOBUHHA OYTH JOTIOBHEHA
I BUKJIIOYEHHSM IHIWX, HE MEHIT BaKJIWBUX
NPUYMH [HOTO 3axBOpioBaHHSA. MA Moxke OyTn
BUKJIMKaHA MOPYIIEHHAMU B CTPYKTYPI JIAHIIOTiB
['6 (HanpuKIa:, IpK TajgaceMii), 3ycTpidaTucst mpu
cuepobIacTHiil aHeMii, BUHMKATH Iijl BILIMBOM
3aCTOCYBaHHS PI3HUX JiKiB, a TaKOX TPU TeHe-
TUYHUX 3aXBOPIOBAHHAX. 3a JaHUMU (haxXOBUX ITy-
6uikartiii, MA peecrpyerbest y 20—60% martienTis
3 epurponoerndno Tmporonopdipiero (EIIIT)
[11], aKy MOMWJIKOBO TEPBUHHO [[iarHOCTYIOTh
gk samizofedinuTHy anemio (3/{A), i npusHaua-
10Tb IIpernapaTy 3aisa.
Epurponioetnuna mnpotonopdipisi — piakic-
He TeHeTHYHe 3aXBOPIOBAHHS 3 MOIIUPEHICTIO BiJ|
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1:75 000 o 1:200 000 3asexHO BiJ perioHiB CBITY.
EIIIl € cmagkoBuUM 3aXBOPIOBAaHHSAM 3 ayTOCOM-
HO-/IOMiHAHTHUM TUTIOM TIepe/laBaHHsA. 3HAYHO
piznie 3ycrpivaetbes (opma 3 ayTOCOMHO-perie-
CUBHUM TmepeaaBaHHsiM (TOOTO TeX TeHEeTUYHa,
ase 31 «310poBUMHU HOcisimuy ). Hemyra monsrae
B IIOpPYIIEHHI MeTaboJiYHOro HuIsgXy OioCHHTe-
3y remy, 3okpema ¢epoxenarasu (ferrochelatase,
FECH), ssxa katasisye xejaTyBaHHS IBOBAJIEHTHO-
ro 3amiza nporonopdipunom X (protoporphyrin
IX, PPIX) Ha ocTaHHBOMY €eTalrri Xy OiocuHTE3y
remy [3]. EIIIl Bunukae yepe3 myTariiio 3 BTpaToio
dbynxii B ogniit anesi rena FECH, sikuii nmepeBax-
HO YCIaIKOBYEThCA B TpancMicii o aneri FECH
3 HU3BKOIO €KCITPECIi€I0, IO Hece 3aTralbHi TeHeTHY -
ui Bapiantu (c.1-252G, ¢.68-23T, ¢.315-48C) [7].
Hedimmur FECH cnpuuunsie sumxennss dpepMmeH-
TaTUBHOI akTuBHOCTI Ha 70% [37] i nmpusaBoAUTH
110 3HauHoro migBuineHns pisasa PPIX y kictkoBo-
My MO3Ky. [lopdipusa mocTynoBo HAKOMUIYETHCS
B PiI3HUX Opra”ax Ta KpoBi, TOJTOBHUM YMHOM B Ep,
a 3rojloM — y mKipi Ta nevinti [26,37]. Hakonu-
yeHHsa PPIX Buksmkae roctpy (orouytimnBicTh
YIPOJIOBK YCHOTO JKUTTS 3 A€OI0TOM Y PAHHBOMY
JUTUHCTBI 1IPU TEPIIOMY KOHTAKTi i3 COHSYHUM
cBiTIOM. CUMIITOMU Pi3HATBHCS 32 CTYTIEHEM TSIK-
KOCTI 3aJIesKHO BiJl TPUBAJIOCTI BIUIUBY COHSYHUX
IIPOMEHIB, 1110 MOXe CIPUYMHUTH XPOHiuHEe ypa-
JKEHHST MIKIpU B MiJIsTHIN ixHboi aii [1,35].

Y paHHbOMY IPYZIHOMY Billi B JIiTeii 4acTo aHeMist
JiartocTyerbes sk 3amizofedinuraa (3/1A). Hamr
JIOCBiJl pedpaKkTepHOi 0 TpernapariB 3ajisa Tilo-
XpoMHOI MA B Y4OTUPUMICAYHOTO XJIOIMYMKA JaB
mizicraBu 3 ndepeHIianbHO-[IaTHOCTUYHOIO  Me-
TOI0 PO3IIUPUTU CIEKTP OOCTEKEHb, BKIIOYAIOYN
esiekTpodope3 reMorIobiHy Ta 3aCTOCYBAHHST MO-
JIEKYJISIPHO-TEHeTUIHUX  JIOCTI/UKeHb. Busasieno
reretryny mytariio FECH ¢.315-48T>C, niarno-
croano EIIII. Ha namry mymKy, OBiIOMJIEHHS TIPO
HaBeJeHW KJIIHIYHUI BUIIAI0K MaTUMe iHdopma-
MIMHY I[IHHICTD /IJId CIMEMHUWX JIiKapiB, IMeiaTpis,
reMaToJIOTIB i MUPOKOTO KoJa creltiamicTiB. /loci-
JUKEHHST BAKOHAHO BiITIOBITHO /10 IPUHIIUTIIB [esb-
ciHchKol aeksapaiiii. Ha mpoBeseHHST MOCTiIKEHD
oTpuMano iH(GopMoBaHy 3roy 6aThbKiB IUTHH.

Kmigiyauii BUnaaok

21.05.2021 1o remMaToJIOTA UTSYOTO 3BEPHYJIN-
cs1 6GaThKN YOTUPUMICSTYHOTO XJIOMYHMKA 3 TIPUBOLY
HAPOCTaHHs B HHOT'O O3HAK aHeMil: GJIiicTh mKipu
i CaIM30BUX 0DOOJIOHOK, 3arajibHa cJabiCTh.

3 aHamHe3y BiJIOMO, 110 AUTUHA HAPOJNJIACS
Biji 2-1 BariTHOCTI, 2-X TIOJIOTIB y T€pPMiHi rectariii
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38 TWXKHIB, TPUPOTHUM  TJISIXOM, Macof0
tima 3180 r, 3poctom 51 cMm. OriHKa 3a IMIKaIOI0
Arnrap npu Haposkerti — 7—8 6anis. Ha 5-it xBu-
JIMHI JKUTTA AUTUHY TepeBe/leHO 0 BijiiJeHHs
HOBOHAPOJ/IKEHUX 4epe3  TIOTIpIIeHHS  CTaHy:
JIUXaJbHI PO3JIaJi, TOPYIIEHHS TeMOJWHAMIKH,
reMOpariyHuil CUHAPOM, OJIAICTh IIKIPHUX I0-
KpPUBIB i3 KOBTHUM BiATiHKOM. /liarHOCTOBaHO
BPOJKEHY  JBOOIYHY ITHEBMOHIIO, JBOOIYHUI
rigporopakc, auxanbny HepocraTHictsb I1I ct., re-
MOJITHYHY XBOPOOY HOBOHAPOKEHWUX 32 PeE3yc-
KoHGIIIiKTOM, aHeMiuyHOi dopmH, iH(]eKIio cedo-
BUBIIHUX IIJISIXiB, BIIKPUTE OBaJIbHE BIKHO.

3aranpanii ananis kposi (3AK) Ha 1-mry m06y
wurtst: Ep — 4,2x1012/n, T6 — 134 r/n, ko —
0,96, peruxynomut (Per) — 25%o, JelKOIM-
™ (Jle) — 20,0x109/m, mneiixormrtapua ¢op-
Mmysa: eo3unodinbhi (e€) — 0%, mamnykosiepHi
(m) — 12%, cermenrosizepHi (¢) — 32%, nimdo-
T (1) — 41%, monouutu (M) — 5%, TpoMbO-
mutn (Tp) — 252x109/71, MBUAKICTH OCiTaHHS
epurpouutiB (IITOE) — 4 mm/ron. ¥ GioximiuHo-
my anaisi kposi (BAK): saranbuuii 6iipy6in —
54,0 MKMOJIB /1, ipstMuii Gitipy6is — 31 MKMOJTB /11,
ajaHinaminorpancdepazsa — 1740 MO/,
acmaprataminoTpancdepazsa — 27,3 MO/,
C-peaktuBHuii 6i10k — 12 Mr/J1.

3AK Ha 7-my o6y xutts: Ep — 4,61x1012/x,
o — 135 r/m, Jle — 17,7<109%n, un —
1%, ¢ — 41%, 1 — 42%, m — 5%, Tp — 372x109 /1.

3AK na 14-ty no0y xurtst: Ep — 3,21x1012 /71,
o — 141 r/n, Jle — 9,8x109/1, ¢ — 2%, n —
4%, ¢ — 22%, 1 — 63%, m — 9%, Tp — 372x109 /.
[Tokazauku BAK ynopmyBasucs.

Ynbrpassykose pocaimkenss (Y3/) na 11-ty

00y JKUTTS: TediHKa — KOHTYpPHU piBHI, YiTKi.
[TapenximMa Tme4iHKKM TOMOTE€HHA, HOPMAJbHOI
€XOTeHHOCTi, eXOIOpYIleHb BHYTPIHIHbOIICYiH-

KOBMX CYAMH i ’KOBUHUX KOHTYPIB He BUSBJIEHO,
npaBa yacTka — 64 MM (+2 cM 3-1ig kpaio pedep-
Hoi myru), jiBa — 45mM. Cesiedinka — KOHTYpPH
PiBHI, TKAHWHA 3BUYAITHOT €XOTEHHOCTI, OJTHOPiTHA,
59%32 (+2 cm 3-mig Kpato pebepHOI  IyTH).
[TpusHayeHo aHTHOAKTEPIiHY Tepariio, ITOCHM-
ITOMHE JIIKYBaHHS 3 TTO3UTUBHUM e(deKTOM, T1po-
(biIaKTUKY TeMOpariyHoi XBOpoOM HOBOHAPOKE-
HMX (KaHaBiT).

Ha 14-ty no6y AuTHHY BHIHCAHO [TOIOMY
B CTabiIbHOMY CTaHi 3 PEKOMEH/IAIlisIMUA TTPOBO-
JINTH Tepariio B aMOyJIaTOPHUX YMOBax: BiTaMiH
(Bit) K1 — 1 ™mMr X 1 pas/twknaens, Bit D3 —
500 MO/noby, innodbep — 0,6 wii/m, iHHO-
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BityMm B — 1 xpamasi/noby. Hessakaoun Ha
3aCTOCYBaHHS JIKiB, MATH AUTUHU 3ayBakuja Ha-
pocraiouy GJIAICTh Y IUTHHU, TOMY 3BEPHYJIACS 10
rematosiora. Ha MOMEHT TepBUHHOTO OTJISY Te-
MaTOJIOTOM JIUTSYUM 3 TIPUBOJY aHEMiuHOTO CUH-
JIPOMY 3MiH y CTaHi AUTUHU, OKPiM OJIi0CTi MmIKip-
HUX MOKPHBIB 1 CIM30BUX 000JIOHOK, HE BUSBJICHO,
revinka He 30ijablneHa, cesesinka +1,0 oM 3-mifg
kpato pebeproi ayru. 3AK: Ep — 5,46x1012/x,
I'6 — 90 r/m, MCV — 54,9 fl, MCH — 16,5 pg,
kn — 0,48, Jle — 10,9109/, e — 4%, m — 2%,
c — 15%, n — 72%, m — 7%, Tp — 900x109/1,
I[IIOE — 4 mMm/ron. Bussieni 3MiHu po3IiiHeHO
gk 3/1A, posmoyaTo Tepariio mpenapaToM 3ajiiza
(3a1i30 'y BUTJISA/II TTOJIIMAJIBTO3HOTO KOMILIEKCY
rigpokcuay 3amiza (I11) — manbrodep).

Yepes 2 wmicdari Ha MOMEHT KOHTPOJBHOTO
OTJISIy TeMaToJora MOKAa3HUKW TeMOTpaMu —
6e3 mommmenns. 3AK: Ep — 4,55x1012/x,
I'6—80r/1, MCV — 52,7, MCH — 17,6 pg, kit —
0,48, Jle — 6,86x109/1, e — 5%, 0aso-
bimpri (6) — 1%, 1 — 0%, ¢ — 18%, 1 — 67%,
M — 9%, Tp — 618x109/a1, HIOE — 3 mm/rox.
Jliku 3amiHeHo Ha TIpernapar 3aji3a IBOBAJIEHTHOTO
y BUTJAMI 3a7iza cyabdary renTariapary (ax-
tudepun). JlomatkoBumE J1abOpPaTOPHUMU  00-
CTEXEHHSIMU BUSBJIEHO: 3aJli30 CHUPOBATKOBE —
17,42 mxmoun/n (HopMa (H) — 5,83—-34,5); piBeHb
Bitaminy B2 — 139,0 nir/mn (n — 197,0-771,0);
dbeputun — 185 ur/mn (1 — 28-365); Bijb-
Ha 3aii303B’sa3ytoua ¢GyHKIisa — 41,8 MKMOIB/71
(m — 22,3-61,7); tpanchepun — 2,48 r/n
(1 — 2,0-3,6); domiesa kucnora — >24,0 Hr/ma
(1 — 3,89-26,0), anturina IgA no rmiaguny —
0,6 U/ml (1 — <35,0); mosriMmepasHo-JIaHI[IOTOBUMUI
PeaKIlissMu BCTAHOBJICHO HEIIEPEHOCUMICTh JIAKTO-
3u — rerotun LCT-13910 CC. Ockisbku BusIBJIE-
HO 3HWKEHHSI PiBHS BIT Bio, AMTHHI nMpu3HaueHO
Kkypc B12 100 Mkr X 1 pa3/no6y X 3 pasu/THKIEHb.
JloeHano MaMastak /1o TPY/IHOTO BUTO/IyBaHHS.

Crijt 3a3HAYUTH, 1110 IMTUHA TPUXO/TAJIA HA KOH-
CyJbTalIliio /1o reMarosiora 3 pesyJsbratamu 3AK 3
iHITX J1a0OPAaTOPHUX [EHTPIB HECUCTEMATHYHO B
PEeKOMEH/I0BaHi TePMiHHU, OCKIJIbKHU, 32 TBEP/KEH-
HsIM GaThKiB, XJIOMYKK TepedyBaB y KOMIIEHCOBA-
HoMy ctaHi. Marepi i yac OBTOPHOI KOHCYJIbTa-
1ii 3anpornionoBano Bukonatu 3AK y smabopatopii
KHII JIOP «3axigHoyKpaiHChbKUII CIeliazizoBa-
HUU IATSYUNA MeIMIHN 11eHTp» (M. JIbBiB, YKpai-
Ha) i3 peTessbHUM OrJIs110M Mopdoorii Ep.

09.12.2021 3AK: Ep — 5,6x1012/;1, T6 — 91 /1,
MCV — 49,6 fl, MCH — 16,3 pg, kit — 0,49, Per —
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32%e., Jle — 8,24x109/n, e — 4%, 6 — 1%, m — 0%,
c — 19%, 1 — 68%, m — 8%, Tp — 649x109/x,
[ITOE — 5 mm/roa. Mopdodoris Ep: wminrene-
mofi6bui Ep, TOMKiIONUTO3, BUpakKeHWil aHi30-
nuto3 (puc. 1). Pesyapratu BAK — y Hopwmi.
Y3/l uepesnoi noposkaunu (23.12.2021): neuinka
He 36iJIbIlIeHa B PO3Mipax, eXOreHHICTh TTapeHXiMu
3BHUAITHA, CTPYKTYpPa APiOHO3EPHICTA, OHOPI/IHA.
Crpoma mediHKM He YIIiJbHEHa, He MOTOBIICHA.
JKoBunMiT MiXyp po3TanioBaHuli TUTIOBO, OBOiTHOT
¢opmu, CTIHKM He YIIiJIbHEH]i, He TTOTOBIIEHi, TTPO-
cBiT romorenHui. [lignrynkoBa 3a/03a — KOHTYP
HEUiTKUH, He MOTOBIIleHa, CTPYKTYPHO He 3MiHe-
Ha, oxHopigHa. Cesesinka He3HayHO 30ijblieHa,
po3mMipoM 68%x21 MM. Y JiNsgHIN HAAHUPHUKIB Ta-
TOJIOTIYHUX BKJIIOUEHb HE BUSBJICHO.

Hupku postamoBani TWUIOBO, 3BUYAHHUX
po3mipiB. Kopruxo-menyngapua audepenitiaiis
30epexkeHa. almie4yKkoBO-MHCKOBA CHCTEMA —
6e3 o3HaK jausatarii. Y yepeBHill MOPOKHUHI a-
TOJIOTIYHUX YTBOPIB HE BUABJEHO. Y iJISHII
HAJHUPHUKIB MATOJOTIYHUX BKJIIOUYEHb HE BUSIB-
sero. Bukonano 3AK GartbkaM auTHHU. Y MaMu
remorpama — y Hopmi, y 6arbka: Ep — 5,05x1012 /1,
6 — 171 r/n, MCV — 99,8 fl, MCH — 33,9 pg,
Jle — 6,33x109/n1, ¢ — 8%, 6 — 0%, m — 1%,
¢ — 42%, 1 — 39%, m — 10%, Tp — 267x109/x,
TOE — 5 mm/roa. Mopdosorist Ep: wminrene-
noxi6ui Ep. Ilix gac ornsmy Oarbka mpuBeprasa
yBary BUpaskeHa rirmepeMist mkipu obanyadst. 3arri-
JI03PEHO TajlaceMilo.

Jvtuni nposegero obcrexenns B Macedonian
academy of sciences and arts, Research Center
for Genetic Engineering and Biotechnology
«Georgi D.Efremov» — emexrpodepes I'6 Ta
MOJIeKYJIIPHO-TeHeTHYHe Joci/pkenHs. [Tokasnu-
ku enekTpodopesy I'6 — y Hopmi. Y renax HBA1,
HBA2 i HBB He BugBI€HO KOIHOTO MaTOT€HHOTO
BapiaHTa. Takuil pe3ysbraT BUKJIIOUUB TajlaceMilo
Y XBOPOTO Ta HOT0 GATHKIB.

08.02.2022 renernuHe AOC/IiIKEHHS B abopa-
topii «<INVITAE»> — manesp Ha BUSBJIEHHS BPO-
JUKEHOT TeMOJIITUYHOI aHeMii (TpoaHasi3oBaHO
TeHM, TOB’si3aHi 3 BPOKEHOIO U3EPUTPOTIOe-
TUYHOIO aHEMI€I0, eH3UMOIIATIIMU Ta MeMOpaHo-
natigsmMu  Ep, omocepeskoBaHOIO KOMIIIIEMEHTOM
reMOJIITUYHOIO aHEeMI€l0, epUTPOIIMTO30M, MeTre-
Mor100iHeMi€ro Ta 1eilnTOM TeMOKCUTEHA3H ), MY -
Talliii He BUSABIeHO. /Jl0aTKOBO 3aMOBJIEHO CEeKBe-
nyBanus resomy (Invitae Genetic Health Screen),
npoanajizopano 1409 rewni i BusiBieno: FECH
¢.315-48T>C (iHTpoHHMUIT) T€TEPO3UTOTHHII TTATO-
reaHuit (HU3bKa nmevetpanTHicTh), HFE c.187C>G
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(p.His63Asp)  rereposuroTHuii  MaTOTeHHU
(HM3bKa TICHETPAHTHICTh) (XapaKTepHUl s
remoxpomarody tum 1). OO6creskeHHsT OATHKIiB:
y Marepi MyTariii He BUsIBJIEHO, Yy OaThbKa BUSIB-
JIeHO HocilictBo anajoriuaux imytariii: FECH

c.315-48T>C  (iHTpOHHHUII)  TETEPO3UTOTHMUI
narorenauii  (HuU3bKa 1eHerpanTHicTh), HFE
c.187C>G (p.-His63Asp) reTepo3uTOTHUN

naTtoreHHui (HU3bKa MEHETPAHTHICTD). Y [UTUHU
mpiarnocrtoBano EIIIL. Xiomumk crmoctepiraeTbest
B remarojora. Ilokasauku I'6 — y Mekax
96-91 r/n, MCV — 49,7-50,6 fl, MCH —
16,4-16,5 pg, wmopdomnoriuno Ep: rinoxpomui
MIiKPOIIUTH, ITIOOAMHOKO MilleHenogiOni, moii-
KIJIOIIUTO3, PO3MIpU TIETIHKA Ta CEJNEe3IHKH —
6€e3 HapOCTaHHS.

Oo6roBopeHHst

Eputponoernyna npotonopdipiss B 1UTI4OMY
Billl € CIAJKOBUM 3aXBOPIOBAHHIM, sKe B Oijib-
mocti (6sm3bko 95-96%) mnarientiB BuHUKaEe
BHACJIIIOK YaCTKOBOTO JIeillnTy 0CTAaHHBOTO (hep-
MEHTy MuIsIXy OiocuHTe3y Temy, (depoxematasn
(xonyetrbest rerom FECH na xpomocomi 18q21.2—
q21.3). IIpu EIIII kiiniyHa ekcrpecis 3aXBOpIO-
BaHHS MOJIYJTIOETCA HASBHICTIO TiMOMOP(GHUX
tpanc-asmeneii FECH IVS3-48C. Takox ommuca-
HO pelleCUBHE YCIAIKyBaHHS 1HIMINX MYTaHTHUX
anesneit FECH (c.1-252G, ¢.68-23T, ¢.315-48C)
[26,37]. TopymienHs: pobotu (hepMeHTy TPU3BO-
JIUTD /10 HAKOIIMYEeHHS TIoTlepeIHNKa TeMy — IPOo-
TonopdipuHy B KpoBi Ta TkanuHax. I[Iporormop-
dbipua mae doTopeakTWBHI BIACTUBOCTI, 11O
i1 TPU3BOAUTD 10 GOTOUYTANBOCTI. BinzdHauaeTbes
HiJiBUIIEeHA Yy TJIUBICTD 10 COHSYHOTO CBITJ/Ia Yyepes
KOPOTKHiT yac 1micJist mepebyBaHHsI 1Ti/] TPOMEHSIMHU.
Kpim cBiT/I060513Hi, CIOCTEPIra€ThCcsl ypaskeHHs
IIKIpU Ta CAU30BUX 0O0JIOHOK, 1HOZI TPAILISIOTHCS
CyZIOMHI Hamaii. Y MicIli BiIKPUTUX MIJISTHOK Tija
MOXKYTh 3'SIBJIATUCS HAOPSIK MIKipH, cBEPOiXK, 1M0-
YepBOHIHHS, MOXKJ/IMBE HiJIBUIIEHHS TeMIepaTypu
TisIa, 32 TPUBAJIOTO TIepebyBaHHsI HA COHIII B YaCTH-
HU 0Ci0 BUHMKAIOTH TeMOPariyHi BUCUITAHHS. 3Pil-
Ka B JIIJITHKAX ONiKYy BUHMUKAIOTh MiXypi, Ha MicIli
SIKUX MOKJIMBE YTBOPEHHSI BUPA3OK i3 MOAAJIBINN-
MU pybreBuMu 3MiHaMu Ha tmkipi. Omiku 3paTHi
PO3BMBATHUCS HaBITh Yepe3 BiKOHHE CKJIO, CUHTe-
tnuauil  onar. Hakomwduennsi mportomnopdipuny
B YaCTWHU OCi6 MPHU3BOAUTH /IO TPOTPECYIOUYOTO
YpaKeHHs TeYiHKU, YTBOPEHHS KaMeHIB Y KOBY-
HoMmy (mpubsmsao 20%) i cedyoBOMy Mixypax.
Ypaxenus nedinku B 1-5% xBopux na EITII moske
mporpecyBaTé /10 TOCTPOI IIe4iHKOBOI HeJ0CTaT-
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HOCTI, 1[0 BUMAara€ TpaHCILJIaHTallil, Ta Malike
y 2% BUNAJKIB PO3BUBAETHCS IUPO3 MEUIHKU 3i
HIBUKUM JieTajibHUM pe3ysbraToM [1-3,35]. Xoua
MOKIBMIT TateHTHUi epebir EITIT 6e3 Buiesra-
JaHUX KIHIYHKX i 1abopaTOpHUX TPOsIBIB [37].

Epurponoernuna mportonopdipis € reHeTuu-
HUM 3aXBOPIOBAaHHAM 3 ayTOCOMHO-/JOMiHAHTHUM
TUTIOM yCTa/IKyBaHHS. 3HAYHO Pi/IIlie 3yCTPida€eTh-
csa dopma 3 ayTOCOMHO-PEIeCUBHUM YCHAJKY-
BaHHAM (TOOTO TEK TEHETUYHA, ajie 31 «37I0POBU-
MW HOCisIMU»). Y pas3i HasIBHOCTI 3aXBOPIOBAHHS
B OJIHOTO 3 0AaThKiB PU3UK BUHUKHEHHS MMATOJIOTII
B Hama/ikiB ctanoButh 1:1000, Kom X XBOPIOTH
060€ GaTbkiB, TO pusuk 3pocrae a0 1:4. Orin-
ku nommpenocti EINIl kosmBaooTbhesi B Mekax
Bix 1:75 000 mo 1:200 000 [8,9,22,26,37]. XBopoba
ypaskye oHy oco0y 3i 150 000 y 3axianiit €Bporri.
YV nosizomienni A.K. Dickey Ta criBast. (2021)
po3paxynkosa noiupericts EIIII, orpumana Bij
KUJIBKOCTI JiarHocTtoBanux oci6 B €Bpori, cra-
nosuth 0,00092%, ame craructuka Moxke OyTh
HETOYHOIO 4Yepe3 HEMOCTAaTHE JIiaTHOCTYBaHHS
xBopobu [8]. JKomne mociijKeHHsT He OIiHIOBA-
Jo nomupenicts EIIT i3 BUKopucTaHHAM Besu-
Koro 360py reHeTnuyHux gaHux [8]. Tourmpents
EIIIl moxke 3MiHIOBATHCSI 3aJIeKHO BijJl 4aCcTOTH
ajiesii 3 HU3bKUM PiBHEM eKCIIpecii, JacTinie XBo-
poba pPeEecTpyeThCsl Cepell SIOHINB, HiK cepej
YyOpHOIIKiporo  HacesjeHHs. Yacrora 3axBo-
pIOBaHHsI KOJUBAa€ThCst mpubausno Big 1-3%
B adpukanuis 10 10% y kaBkasmiB ta 0 43%
y HaceneHHs Anonii [26]. 3pika maienTv MOXKyThb
ycIagkoByBatu OiasesrbHi MyTartii Brparu hyHKIIii
y FECH, mo cranoButh 0M3bK0 4% BUIIA/IKIB
y €spori [10]. Ha cporosni 3apeecTpoBaHo TIOHA]
190 myramiit LOF FECH, y tomy uucii 6/13b-
KO 7% € BemukuMmu peseriamu. Coiiy 3a3Hauu-
™1, mo Omm3bko 95% mamientis 3 EIII maiorb
narorenny myrauito LOF FECH na oxniit xpo-
MOCOMi Ta 3arajJbHUM <«ajielb i3 HU3BKOK eKC-
npecietoy», IVS3-48A>G, — na inmiit. 3a janumMu
S.A. Holme (2009), gyactora <«aseyieil 3 HU3bKUM
piBHEM eKcIIpecii» KOJMBAETHCs Big OMn3bKO 2%
B adpukaHmiB n10 6% y kaskasmiB i 30-35%
y Buximiis 31 CxigHoi A3ii Ta JaTWHOAMEpPHUKaH-
iB. Jlunre HeaHauHa KibKicTh naiieHTis 3 EITIT
maoTh /Bi LOF FECH-myTartii, o npusBoauTh
N0 TsK4YOI (DOpMM 3aXBOPIOBAHHS Ta CE30HHOI
kepatonepmii  [lanmepa [37]. Ha cporommi
3apeectpoBano onaz 20 narienTiB y 16 vecropiz-
Hernx poawnax EIIIT i3 6imsbro 85% wmiceHc-
MyTalissMi. BigbiricTh marienTiB Oy/Iu CKIIaIHM-
MU reTepo3urotamu [14].
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[Ipubmuzuo y 2% TAMIEHTIB CUMOTOMU
3aXBOPIOBAaHHA 3'SIBISIOTBCS BHACTIIOK MYyTa-
il 3 MOCUJIEHHSIM TeHa, crenudiuyHoro A epu-
TPOIIHUX  KJIITWH, aMiHOJEBYJIHATCUHTA3W 2
(ALAS2; Xp11.21). Takuit BapiaHT 3aXBOPIOBaH-
Hd i HazBaHO X-34elyieHoio MpoTonopdipieio B
nominytountii crioci6 [ 16]. Ha Bigminy Bix nedexris,
mo BuHnkaiorb B ALAS2 1 ABCB7 renax, mmos’s3a-
HUX i3 BUKOPHUCTAaHHSIM MiTOXOHAPiaJbHOTO 3aJ1i3a,
aHOMAJIbHI BIJIKJIQ/IEHHS 3aJi3a, OB’ d3aHl 3 aHO-
masisgsmu FECH [14], He cnioctepiraiotbes.

VY nocnimxenni S.A. Holme Ta cuisasr. (2007)
criocrepiranu y 33% 4o010BiKiB i 48% xinok i3 EPII
OMipHy rinoxpomMuy MA, xoua IOSCHEHHS, YOMY
1e BiZIbyBa€eThCsl, IOKK BigicyTHe [15]. ¥ marienTis
i EIIIl BugBuau 3MeHIlleHHd Ha /B TPETUHU 3a-
rmaciB 3ajiza, OIIHIOBAHUX 32 (DEPUTUHOM CHUPO-
Batku. I[Ipore konieHTpallii 3ajiza B CHUPOBATIIL
KPOBi Ta PO3UMHHOTO pelentopa Tpanchepury-1
(sTfR), mapkepu medinury 3amiza Ta Heehek-
TUBHOTO €PUTPOIIOE3Y, SIK TOBIIOMIISIETBCS, Oyn
HopMmanbHuMu. [le miaTBep/Kye, 1110 3a5i3a JocTaT-
HbO st cuntedy I'6 mipu EIIIT [15]. Bisbine Toro,
He CIIOCTepiTazocs HeajeKBATHOTO ITi/BUIEHHS
B CUPOBATIIi KPOBI Ta cevi PiBHIB TeNICU/IUHY, OCHOB-
HOTO PETyJIITOpa MeTaboIi3My 3as1i3a, BUKIIOYAI0-
YH TIM0Te3y HeJl0CTaTHbOIO BCMOKTYBAHHS 3aJ1i3a.
Hapenri, nedinur samiza nmpu EIIII He € nos’s3a-
HUM i3 XPOHIYHUM 3amajeHHsSM. Xoua 3’scoBaHi
MeXaHi3MU yTPUMaHHS 3aJi3a HA HU3bKOMY PiBHI
B uactuHu xBopux Ha EIIII. Takox Hakonmmuy€eTbCst
JIOCBiJ, IKUI CBIAYMTD, M0 AedilUT 3ai3a MOXKe
HOM SIKIITUTH TIposiBU XBopoOu [11]. Y kicTkoBOMY
MO3KYy CHHTE3 TeMy IepeBa)KHO KOHTPOJIOETHCS
BHYTPINTHBOKJIITHHHUM TIYJIOM JIabiJIbHOTO 3as1i3a
MJISIXOM TIOCTTPAHCKPUIIINHOT peryssiii. [lific-
Ho, Tpancsiniss MPHK ALAS2, nepmoro dpepmen-
Ty, 10 OOMEKYE TIBUIKICTD NLISIXY OGiOCHHTE3Y
reMy B epUTPOIAHIN TKaHWHI, NPUTHIYYETHCH,
KOJIM JIOCTYTIHICTh 3ajli3a HU3bKA PETYJAII€I0
cuctemu 5'UTR IRE-IRP [11]. Boanouac mo-
KazaHo, mo aktuBHicTh (depmenty FECH 6e3-
MOCEPETHHO PETYJIOEThCS JIOCTYIHICTIO 3asi30-
cipuanoro xkisacrepa [2Fe-2S], gaxuii MicTUTb-
ca va C-kinmi depmenty. Takox moBigoMIgIoCs
npo  30iiblieHHs aOepaHTHUX  TPAHCKPUIITIB
FECH y kmitTmHax 3i 3HWKEHUM piBHEM 3ali-
3a [1]. Tomi medinmut 3amiza Mo)Ke TPU3BECTH
1o Menmoro HakonmaeHHs: PPIX muisxom mpurHi-
yeHHda ALAS2, ane Takok Ma€ MiIBUIIUTH PiBEHb
PPIX muasxom npurnivenns aii FECH [11].
3 yckmaanens EINT moxkmBa rimoxpomua anemist
3 BUCOKHMM BMicTOM 3astiza [1].
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[TosinomusieTbesinipopo3Butok MAy 20—60%ma-
mientiB i3 EIIII. Ilatorenes MA, gky momuiako-
BO TEPBUHHO [iarHOCTYIOTh K 3/[A, i mpusHa-
yaloTh npenapatu 3aniza [1,11], He 3'sgcoBanuii.
Y marientiB i3 MA zerkoro cryneHsi Ta TPOM-
GOIUTONEHIEI0 3HUKEHHSI TIeMaTOJIOTIYHUX —a-
pameTpiB KopesitoBajo 3 KuibkicTio PPIX Ep.
[likaBo, 110 epuTpoIoes He 0OMEKYBaBCsT HAXO-
JKEHHSIM 371132 BIAIIEHTIB, OCKIJIIBKY CUPOBATKOBE
3aji3a Ta PO3UMHHUN PerenTop TpaHchepuHy
(Tf) 6yau B Hopmi. Tomy, Ha mymxy S. Thunell
ta cmiBaBT. (2000), mepopasbHe 3acTOCYBaHHS
npernapariB 3ajlida BBaKAEThCS HeePEeKTUBHUM
i HeOIIbHUM y crpobi BUIPABUTH 3BUYAIHY
serky anemito B martientiB i3 EIIIl. Oxnak BHY-
TPIlIHbOBEHHE BBEJECHHS 3ajiza ab0 HaBiTh Iie-
penuBaHHA KpOBi pekoMenyeTbesa tmpu  EIITT
3 aHeMielo TskKoro ctynens [ 33 ]. Posb npenaparis
3aniza 6 sgikysanHi EIIIT Ta X-34ensenoi npoto-
nopdipii sanumaervesa Hescuoo. C. Landefeld
(2016) noBizomisie TIPO OKpeMi BUMAAKW, KOJU
3aCTOCYBaHHS TIperapariB 3aji3a B JIKyBaHHI
namieHTiB - i3 X-3uerieHolo  mpoTonopgdipieio
3MEHIIYE aHeMilo, MOJIIIIYE piBeHb ITPOTOIOP-
(ipuHy Ta MO3UTHBHO BIINBAE HA 3aXBOPIOBAH-
Ha medinku [18]. € cymepeusnuBi TBepKeHHS,
mo nedki soan, xsopi Ha EIIII, micas 3actocy-
BaHHS 3aJIi30BMICHUX IIpenapariB  BifuyBalOTh
MOJIIIIEHH 111010 CBITJIOUYTJMUBOCTI, a iHIN —
saroctperts [4,15]. Kuiniunum BUIIpOOYyBaHHIM
(NCT 02979249) wHemnomaBHO TPOBEJAEHO OIliH-
Ky 3MiHU PiBHIB npoTonopdipuHy Mmic/s movyaTKy
3aCTOCYBaHHSI TIpenapariB 3aji3a, aje >KOIHUX
JaHuX Tie He HajgaHo [9]. ¥ wHamoro XBoOporo
na EIIII deporeparis He moJinmmia MOKa3HUKIB
<4EPBOHOI KPOBi».

B ymoBax, ko obcsirn Ep mepeButifyoTs mo-
Ka3uuk [0, 1mo MicTuThest B HUX, y Tepucepud-
Hill KPOBI, 1110 TUPKYJIOE 10 Cy/INHAX 32 MeKaMU
KICTKOBOTO MO3KY, MOKYTb 3'SBJSATUCS KJIITHHU-
mimeni. Mimenenoznioui Ep, abo komouutn —
1le KJITHHE 3 OJISKJIOI0 TOHKOIO 30BHINIHBOIO Ya-
CTUHOIO i ToToBIIeHHsAM y 1eHTpi [19,29]. Taki
KJITUHW BUSBJIEHO Y KPOBI HAIIOTO TAllieHTa
Ta fioro 6arbka (puc. a, 6).

[T kaiTHHU MOKYTh OyTH IIPU THIIKMX MATOJIO-
riYHUX CcTaHaxX, BKJIOYAIOYN TajaceMilo, aHeMilo,
MOCTCIIJIEHEKTOMII0 Ta OOCTPYKTHBHY JKOBTSIHU-
mo [19,29]. Takox y HaBeseHOMY KJIiHIYHOMY
BUMNAZKYy TpU TinoxpomHiii MA, pesucreHTHil
JIO 3aCTOCYBaHHS TpenapaTiB 3aii3a, i3 BUSIBJIEH-
HAM MimeHenonionux Ep, Hacammepes BUKJIIO-

yaau remorsobiHonariio # Tajzacemioo. 3a pe-
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3yJIBTaTaMy JIOCJiKeHHsT esiekTpodopedy 16 Ta
MOJIEKYJISIPHO-TEHETUYHUX JIOCHI/KEHDb Y JTUTHHU
i GaThKiB BMKI/IIOYEHO TajaceMilo. 3a pe3yJibra-
TaMU  MOJIEKYJISPHO-TEHETUYHOTO  JIOCJIi/KeHHS,
M0 BKJIIOYAJO TIaHeJb HA BUSABJIEHHS BPOJKe-
HOI TeMOJIITUYHOI aHeMii (IIpoaHasi30BaHO TEHU,
MOB’sI3aHi 3 BPOIPKEHOIO JIM3€PUTPOITOETHYHOIO
aHeMI€l0, eH3MMOIAaTIAIMU Ta MeMOpaHOIaTiSIMU
Ep, ornocepeikoBaHOI0 KOMILJIEMEHTOM IeMOJIITHY-
HOIO aHEMI€I0, EPUTPOIMTO30M, MeTTeMOora00i-
HeMi€lo Ta fediluTOM TeMOKCUTEeHA3n), MyTalliil
He BUABJIEHO. /[0aTKOBO 3aMOBJIEHO CEKBEHY-
BaHHA reHoMmy 3 aHasizoM 1409 reHiB i BUSIBJIEHO:
FECH ¢.315-48T>C (inTpoHHWMIT) TeT€PO3UTOT-
HUIi 1atoreHHuit (HU3bKa neHerpanTHicTh), HFE
c.187C>G (p.His63Asp) rereposwroTHuii maro-
TeHHWH (HU3bKAa TEHETPAHTHICTb). 3a pe3yJbTa-
TaMu 0OCTeKeHHs OaThKiB, y MaTepi MyTaiii He
BUSIBJIEHO, a B OaThKa 3HAii/ICHO HOCIACTBO aHaJIO-
rivaux mytarii: FECH ¢.315-48T>C (iuTpomnumuii)
reTepo3UTOTHUN MAaTOTeHHUH (HU3bKa TeHeTPaHT-
nictp), HFE ¢.187C>G (p.His63Asp) rereposu-

Puc. Mopdonoris eputpounTiB y ANTUHU, XBOPOI HA EPUTPONOETUYHY NPO-
TONopdIpito: FiNOXPOMHI MIKPOLIMTI, MOOANHOKO MilLleHenoAiGHi, Nowkino-
LuMTO3
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TOTHUHM TaToreHHWH (HU3bKa TEHETPAHTHICTH).
Y Oarbka BifiMiYeHO BUPaKeHYy TimepeMiio o006-
JINYYst, sIka MOTJIa OyTH O3HAKOIO sIK (hOTOUYTIN-
BOCTI, TaK i BTOPUHHOTO €pUTPONUTO3y. barbko
MaIi€EHTA CTBEPIKYE, 1110 BIPOJOBIK KUTTS COHSY-
HUX OITIKIB Ha MIKipi B HHOTO He OYJIO.

3asBuyail mepir o3HaKH XBOPOOU HeOI0TYIOTH
Yy PaHHbOMY JAWTUHCTBI TIPW TEPIIOMY KOHTAKTi
i3 COHSIYHMM BUIIPOMIHIOBAHHSIM, y OiIbIIOCTI [i-
Teil BikoM 3—8 pokiB i crapmmmx, yacrime B 0ci6
Y0JIOBIUOI cTaTi. 3aXBOPIOBAHHS XapaKTEPU3YETHCS
XPOHIYHUM peluAMBHUM 11epebiroM i3 3arocTpeH-
HSIM Y BECHSTHO-JIITHIN TIepioj] i MOBTOPIOETHCS
MIOPIYHO, 0COBIUBO MIC/IS COHSIYHOTO ONMPOMiHEH-
H4. [Tomimmuenna — Bocenu ta B3uUMKY. Pernmaus
MOYMHAETHCS 3 TOCTPOI CTA/lii Biipa3y MicJsd iHCO-
JIAIIN, aje gKN0 XBOPUU YHUKAE OIMPOMiHEHHS,
TO 11i sIBUIA 3HUKAIOTH i HacTae pemicis. [liaBu-
IeHa YyTJAUBICTD /10 COHSYHOTO CBiTJIa BUPa)KeHa
1 3ycTpivaerbcs Mailke B ycix xBopux. /[liarno-
cryetbesa EIINT ta X-3uernsiena mporonopdipis
IIIJIIXOM BUSBJEeHHA TiBuilleHHss piBHiB PPIX
B Ep 3 nepeBaskanusM 6e3MeTasieBoOro mpoTorop-
dhipuny. leneTnyne TecTyBaHHS MIISXOM CeKBe-
unyBanust reHiB FECH ab6o ALAS2 mixrBepmxye
miaruos [3,7,10,13-15,16,22,26,33,36,37].

Y HaBezieHOMY KJIIHIYHOMY BUIIQJIKy B JNTH-
HU BUABJIEHO 3HWXEHUN piBeHb BiTamiHy Big,
HailiMoBipHiIme, Ha T/ MaababcopOuii (Hemepe-
HocuMicTh JiakTo3u, renotun CC). 3acTtocyBaH-
Hs BiTamiHy B12 He BIUIMHYJIO Ha 3HAUYEHHS 110-
Ka3HUKIB «4€PBOHOI KPOBi», MPOTE CKOPUTYBAJIO
iioro BMicT y kpoBi. [lokasHuKKM cHUpPOBAaTKOBOrO
3asi3a, (pepuTHHY, BiJibHA 3a71i1303B’d3yt04a (DYHK-
1is1, Tpancdeput, dosiesa Kucaora O6yJau B HOP-
Mi. Busnadenns piBHs mporonopdipuHy He Tpo-
BezieHo. Y mamienTa BepudikoBano EIIIT mosoi
MIBU/IKO, Y PAHHBOMY BIli, I1ie /10 Oe30CcepPeTHHOTO
nepeOyBaHHsT AUTUHY il BIUINBOM TIPSIMOTO CO-
HSTYHOTO OIIPOMiHEHHS, 3aB/SIKU ITOUIYKY ITPUYNHU
pesucrerTHOI aneMmil. [liarHocTrka GasyBajacs Ha
CEeKBEHYBaHHi TeHOMY. Y BKa3aHOI JUTHUHU 32 4Yac
CIIOCTEPEKEHHS iCJIS ePioly HOBOHAPOKEHOCTI
y BAK rinep6inipy6in-, rineprparcdepasemii He
BcTaHOBJIeHO. O3HAK XOJesiTiazy Ta ypoJiTia3y 3a
pesyJsbratamu Y 3/] He BusiBneno. barpkam Hazma-
HO peKOMeH/allil: JUTUHI YHUKATU 1HCOJSIN Ta
3aCTOCOBYBATH COHIE3aXUCHI KPEeMHU 3 BHUCOKUM
yasTpadioNeTOBUM 3aXUCTOM (3aXUCHUM (PaKToO-
pom He Mentte 30), TPOBOUTU MOHITOPUHT MOKA3-
HukiB 3AK, BAK ta Y3/I BHyTpilHix opraHis.
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BUIIAKIB 1epebirae 1o6poskicHo. Lg xBopoba Tpu-
BAa€ BIIPOJIOBK YChOTO JKUTTS, il TPOTHO3 3aJIEKUTh
Bi/l €BOJIOIII 3aXBOPIOBAHHS TMEYIHKH, 110 MOXKe
MPU3BECTU /10 TIOTEHIINHO JeTajJbHOl Me4iHKOBO1
HezpocratHocti [5,9,28,30,31,34]. YV mocrimxkenHi
S.A. Holme ra criBast. (2006) po3riasinyTo nmuTa-
HSI 1110710 ACTIEKTiB SIKOCT1 sKUTTs naiienTis 3 EITTI.
3pobJieHO BHUCHOBOK, MO (DOTOYYTJIUBICTH MOJKE
CYTTEBO 3MIiHUTH c11oci6 skuTTst namienTis 3 EIITI,
i3 MMOMITHUM BILTMBOM Ha AKICTb JKUTTS MOPiBHA-
HO 3 IHIIUMU IIKIPHUMHU 3aXBOPIOBAHHSAMU, AKi
BBakatoThes TsokkuMH [14]. [amientn 3 EIIII mo-
BUHHI mepebyBaTH i/l HATJISIIOM i3 TlepiognaHIM
TeCTyBaHHSAM (YHKIN TIEYiHKHM, CEpPOJIOTIYHUM
JIOCTI/PKEHHSM Ha BipYCHUI TeMaTuT, Ha TeMOXPO-
MaTo3 Ta aHaJi30M CUPOBATKOBUX MapKepis (hiOpo-
3y meuinku. Crii TaKOX BKJIIOUUTH CKaHyBaHHS
MTEeYiHKU 711 BUSIBJICHHSI KaMEHIB Y JKOBUHOMY Mi-
Xypi, KOMITIOTEepHY TOMOTpadito i MarHiTHO-pe30-
HaHcHy ToMorpadito. XBopi Ha ETIII noButHi 6yTn
1eN/IeHi, 0COGIMBO IPOTH FeNaTHTIB. IM ¢/t yHu-
KaTu BXKUBaHHS ajikoroJio [5,9,21,28,30,31].
Jlikysannga EEIIl mossitae macammepesn y 3a-
XUCTI TAIieHTiB Biji coHisl. ToHOBaHI BiKHA aB-
TOMOOLJIA Ta COHIE3aXWUCHI 3aco0H, 110 MICTATH
OKCHUl TIMHKY a00 MIOKCH] TUTaHY, I0MOMAraioTh
BMEHILIUTY HaCJiAKN TepedyBaHHs Ha COHIL [3].
TocTpi hoToTOKCHUHI peaKIlil 3MEHIITYIOThCS TTiCJIs
NEeKITbKOX THIB YHUKHEHHSI IepeOyBaHHsT Ha COHII
Ta B Pe3yJIbTaTi MPOBEIEHHS 3aXOiB OXOJIO/KEH-
Hs1. 3HeOOTIOBAJIBHI TIPETapaTu, y TOMY YHCJI Hap-
KOTWYHI aHAJIbTETUKH, 3a3BUYall He e(DEeKTUBHI s
HoJiermentHst 6010, 3acTOCyBaHHS aHTHUTICTAMiH-
HUX TIIperapariB i CTEPoi[liB MoOKe NOJernmTh
CHMIITOMH, X042 [MO3UTUBHUIL eeKT He OYB 4iTKO
3amokymenToBanuii. I[lpodisakTnune miKyBaHHS
epopabHuM  0eTa-KapOTHHOM MOYKE CIPHUSITH
He3HAYHOMY IOJIIIIEeHHIO TEPEeHOCUMOCTI COHSIY-
Horo cBiTya. Ile 3a3Buuail BUMara€e CIIOKUBAHHS
BUCOKHX /103 GeTa-KapoTHHY, IPOTE MA€ MOOIUHMIA
edekT y 3MiHI KOJTHOPY MIKiPH /10 TTOMapaHuY€BOro
[1]. 3acrocyBanuga mucreiny, N-arneTujanucTteiny
i Bitaminy C He TiATBEP/IKYE edeKTy TOJIePAHT-
HOCTI 710 coHllgd [24]. Bcranosieno, mo adame-
JIAHOTH/l, CUHTETUYHUN aHaJOT O-MeJAHOINTO-
CTUMYJIIOIOYOTO TOPMOHa, 36isbirye 6e3060micHe
nepeOyBaHHST HA COHIII Ta MiJABUIIYE SKICTh JKUTTS
nopocaux 3 EIIT [20]. Adamenanorun BBOASATH
y (dhopMi TiAMKIPHOTO IMIJIAHTATY, BiH 3B’3Y€Th-
s 3 iepMaJIibHUM PEeleNTOPOM MeJaHOKOPTHUHY-1,
0 TIPUBOAUTH A0 301JIbIIEHHST BUPOOHUIITBA
(horozaxucHOi pevyOBUHM eyMeTaHiHy B MIKipi.
Ha nmomatox 10 cTBOpeHHS 3acMaru, eyMesaHiH

ISSN 2663-7553 Modern pediatrics. Ukraine 7(127)/2022



Yntamte Hac Ha caunTi: http://medexpert.com.ua

KAIHIYHUMIM BUTTAAOK

IHIlYKY€ aHTMOKCU/JIAHTHY aKTUBHICTb, IMOCUJIIOE
nporiecu BigHoBaenus /I HK i Mmomxymoe 3ananenns
[25]. IBa GaraToteHTpoBi MOABIITHI cJritmi mrane6o
KOHTPOJIbOBaHI KJIiHIYHI BuUNpoOyBaHHs (asu 3
B €spori Ta CIIIA mnoxazanu MofoBKeHHS Yacy
6e300J1icHOCTI Tic/s nepebyBaHHs Ha COHIII, a Ta-
KO MEHNIYy KiJTbKicThb (hOTOTOKCHYHUX PeAKITii
i1 Yac JIiKyBaHHsI MMOPIBHSAHO 3 IPYIO0 T1aIe6o.
Kpim Toro, 32 MOBiIOMJIEHHSIMY TAIIIEHTIB, SKICTh
JKUTTS TOJIIIIINIIACS B YY4aCHUKIB, K1 OTPUMYBAJIN
adamenanoruz [5]. [ToBizommeno mpo epekTrBHE
3aCTOCYBaHHS Tepallil Ha OCHOBI aHTUCMUCJIOBUX
osironykaeoTuais (oligonucleotide-based therapy,
antisense oligonucleotide ASO-V1), sixi BBOAATD
B epuTpobaacTu oanau, xBopoi Ha EIITI, o 3uu-
xkye PPIX yo piBHs 3s0poBux oci6 [27]. € mybuika-
1ist po 3acrocyBaniss MT-7117 (Dersimelagon™,
Mitsubishi Tanabe Pharma America, /Isxepci—Ciri,
mrat Heio—/Ixxepci, CIITA) — 11e HeBestmka MoJre-
KyJia /IS TIepOPaJbHOTO 3aCTOCYBaHHS, SKa i€
SIK CEJEeKTUBHUI aroHiCT pelentopa MeJaHOKOP-
TuHy-1 i 36i/bIye BUPOOJIEHHST MeJIaHiHY B IIKipi
3a BIZICYTHOCTI BIUIMBY YJBTPadiosieTOBOTO BU-
npomiHioBanug [2].

VY crarti M. Lecha Ta cmiBast. (2009) ommcano
TepareBTUYHY TaKTUKY IOJI0 3MEHIEeHHsS Ha-
JIMIIKOBOTO TipoTorniopdipuny B naiientis 3 EIT11:
3HWKeHHs1 eputporoedy. [[poro moxna pocsrtu
OOMIHHMM TepesuBaHHsAM abo Tineprpancdysi€ero.
PosriistnyTo Takok iHImMi crocid JiikyBaHHS i3
3aCTOCYBaHHAM XOJIeCTHpaMiHy (3aci0, 110 Moru-
Ha€ ’KOBY) /I [TOCUJICHHS BUBEICHHS HAJUTUIIKY
nporonopdipuHy 4epe3 >KOBYOBUBIJHY CHCTEMY.
BBaskaerbcsd, 1110 MeIMKaMeHT 3B’SI3y€ HAJJIUIIOK
mpoTonopdipuHy, TOCUIIOI0YN HOTO BUBEJICHHS 3
KaJIOM, 3HMZKYI0YM KOHIIEHTpallifo B ma3mi ta Ep,
3armobiraroyy PO3BUTKY IIPOTOOPGhIPOBOi Termaro-
natii. Omucano iHmi moAi6HI npemapaTy, Taki K
XEeHO/Ie30KCUXO0JIeBAa Ta YPCO/IE30KCUXO0JeBa KHUC-
gotu. OHAK aBTOP CTBEPKYE, 110 I1i areHTH, sKi
HOTJIMHAIOTH JKOBY, MOXKYTh He BILIUBATH ab0 Ha-
BiTh MaTu HecnipusaTausuii edext va EIIIT 3 mpo-
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