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Ieav — uccaedosamsv wacmomy noaumoppuszma (G*—A) eena y-kpucmaniruna
(rs2289917) y 604bHbIX ¢ HAYAABHOIL, He3peAoll KamapaKkmoi u y auy 6e3 npu-
3HAKO8 NOMYMHEHUsL XPYCMANUKA.

Mamepuaa u memoowt. Onpedenerue noAUMOPPUIMA NPOBEOEHO C NPUMEHEHUEM
Memooa noAuMepasHoll UenHol peaKyul ¢ 0anrbHeluum aHaiu3om OAUHbL pe-
CMPUKUUOHHBIX (hpasmMeHmoa.

Pezyrvmamot. [lo pezyssmamam eeHOMmunupoeanus pacnpeoeienue ainenbHblx
sapuanmog 3navumenvro omauuaemcs: G/G — 35,37 % G/A — 53,66 % A/A —
10,98 % y 6oavnbix kamapaxmoii u G/G — 55,06 % G/A — 35,96 % A/A —
8,99 % 6 koumponvroi epynne (p=0,03 no kpumepuio x?). Anasusz pacnpede-
AeHUsl anneneil maKdce omaudaem epynny O0AbHbIX KAMapakmoii — 4acmoma
MUHOpHOU arneau cocmasasina 0,38 (6 konmpoawvhoii epynne — 0,27, p=0,03).
Bbieoo. Takum obpazom, noayuenHvie 0aHHble C8UOEMENbCMBYIOM O MOM, YMO
ROAUMOPPUIM 6 2eHe Y-KPUCMAANUHA ACCOUUUPOBAH C PA3BUMUEM KAMAPAKMbl
8 YKPAUHCKOU NONyAAyUl.
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Purpose. To investigate the genetical precursors of cataract development the next
groups were included: patients suffering from cataract (96) and 96 healthy persons.
Method. The determination of gamma-crystallin polymorphism (G*7—A)
(rs2289917) was provided using PCR method and further analyses of restriction
fragment length polymorphism.

Results. These allelic variants have the significant different: G/G — 35,37 %,
G/A — 53,66 %, A/A — 10,98 %, and G/G — 55,06 %, G/A — 35,96 %, A/A —
8,99 % comparing with the control group (p=0,03, by y’-test). Allelic frequency
determination also gives us statistically significant differences between cataract
patients and control — minor allele frequency 0,38 and 0,27 correspondingly,
p=0,03.

Conclusion. Thus data received show that polymorphism of gamma-crystallin gene
is associated with the cataract development in Ukrainian population.

Beryn. IluTaHHS Tpo CHAgKOBY CXWJIBHICTH IO
HaWOIIbII PO3MOBCIOMKEHUX 3aXBOPIOBAaHb, Y TOMY
YUCIi BIKOBOI KaTapakTW, € OJHUM 3 HallaKTyaJlbHi-
IINX B Cy4YacHiit meauyHiil reHeruui [14, 17, 20]. 3a
ganumu BOO3, y cBiTi HapaxoByeTbcs 285 MJIH. JtO-
Jiel 3 MOpYILIeHHSIMU 30Dy, 3 aKux 39 MiH. cuini. Ha
Joitio moaei crapiie 50 pokiB npunanae 82 % Bin 3a-
rajbHOi KiJIbKOCTi ciinux. Cepen i€l Tpynu KaTapak-
Ta € OCHOBHOIO MMPUYMHOI 0OOPOTHOI CJIIMOTH y CBITi
(51 % cepen ycix NpUYMH CTNOTHU) i 3HAXOAUTHCS Ha
JPYroMy Miclli cepei MPUYUH, 110 BUKJIUKAIOTh 3HU-
SKeHHSI TocTpoTH 30py (33 %) [11]. BusHaueHo ocHo-
BHi (pakTOpu PU3UKY LBOTO 3aXBOPIOBAHHS, Cepen

SIKMX HalOilblIy Bary MaloTh HACTYIIHi: BiK, IIKiJIuBi
3BUYKHU, BIUIMB YAbTPaioseTOBOro BUITPOMiHIOBaH-
HsI, pi3HOMAaHITHI MOpYIIEHHS OOMiHY peJyOBUH, TaKi
K LIYKpOBUIi miabert, Towo [1, 4, 6, 7,9, 13, 15]. IIpu
LIbOMY pPOJIb TEHETUYHMX YMHHMKIB, K IPaBUIO, 3a-
JIMILIAETHCS 11032 yBarol AOCTiAHUKIB. 3a CydJaCHUMU
JaHUMM, CMaJAKOBa CXUJIBbHICTh A0 YCiX XpOHIYHUX 3a-
XBOPIOBaHb TIOSICHIOETHCSI HAsIBHICTIO B T'€HOMi JIIO-
IVUHU OJHOHYKJIeOTHAHUX MoaiMopdizmiB (SNPs) Ta
IHIIMX Bapialliii, IO BIJINBAalOYM Ha piBEHb €KCIIpecii,
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aKTUBHOCTi, KOH(MOpMaIlii ITeBHUX OIJTKOBMX MOJICKYII,
CTBOPIOIOTH MOJIEKYJISIPHO-TEHETUIHE ITiNTPYHTS KOH-
CTUTYILii IIONMHU — (DEHOTHITY, 110 MAE CXWIBHICTh 0
PO3BUTKY IIEBHUX 3aXBOPIOBaHb, 00, HABITAKM, BUSB-
JIsle CTIMKIiCTb MO BMHUKHEHHS matosorii [1, 3]. Cin
BU3HATU, WO JOCHiIXEHb OJHOHYKJICOTUAHUX ITOJIi-
Mopdi3MiB K (paKTOpiB KaTapaKTOreHe3y MpaKTh4-
HO HeMae, ajie PoJib CIagKoBUX (aKTOPiB B e€Tionorii
LIbOTO 3aXBOPIOBAHHSI BUBHAETHCS OiJIBIIICTIO BUCHUX
[12, 16, 17]. Ha Hamy gymMKy, HaiiGiIbII iMOBIpHUM Te-
HOM, TTOJIiIMOP(}i3M SIKOTO MOXE MaTH BilIHOILIEHHS 10
PO3BUTKY KarapakTu, € reH y-kpucrtaiiny (CRYGB),
110 KOJIYE OCHOBHMI CTPYKTYPOYTBOPIOIOUMI Oil0K
kpumtanuka [8, 12]. Te, mo reHeTWYHi ambrepanii
(MyTariii) B reHax KpUCTaJIiHy CIPUYMHIOIOTh PO3BH-
TOK BPOJXKEHOI KaTapaKTu, JOBEAEHO y 0aratbox J10-
crimkennsx [16, 18, 19]. Tak, B po6oti VanderVeen at
al. mokasaHo, 110 3aMiHa LIMTO3MHY Ha ageHiH B 109
MOJIOXEHHI, CHPUYUHSIE CYOCTUTYIIiIO apriHiHy Ha L1~
TO3MH B 36 mosoxeHHi B 6inky kpucraniny (CRYGD)
i g1 MyTallis BUSIBJIEHA B IEKiJbKOX POAMHAX i3 cnaji-
KoBolo kartapakToio [18]. Cepen 21-ro SNPs B reni
CRYGB, anenbHa yacToTa IKMX JOCTIIKeHa B Pi3HUX
TOMYJISALiSIX, MU 00pau onvH (rs2289917), 6a3yiounch
Ha TOIepeaHIX TaHUX iHAIMCHhKUX JOCTiTHUKIB [12].

Mera — [OOCHIIUTH YacTOTY BKa3aHOIO IIOJIiMOp-
¢ismy CRYGB y xBopux Ha modyaTKOBY, He3pily Ka-
TapakTy Ta y JIIOAEH, 110 He MaJ O3HAK ITOMYTHiHHSI
KpUINTAJIAKA.

Martepian Ta meTogmn

Marepiajiom KocaiIKenHsa OyB OyKaabHMii emiteniii 96 mo-
Jleii XBOPUX HA MOYATKOBY Ta He3pily KaTapakrty. bykaabuuii
emireJiii 3a0upascs 3a gonomororo 3ouay «3I'Y-IIM» (Pocist).
IIpo HasiBHICTb KATAPAKTH y MALIEHTIB JOCTIIKYBAHOI rpynu
poOWIIM BHCHOBOK, BHXOISYM 3 JAHUX OiOMIKpocKomii mepe-
JIHBOTO BiIPi3Ky oka. KoHTposbHy rpymmy cranoBum 96 moneii,
10 He M4 03HaK BikoBOi KarapakTu. /IHK Buninsiu 3 Buko-
puctannsm Haoopis «M3oren» (Pocis).

BuzHaueHHs1 ajejibHOro moJiMopgisMy mpoMoTOpy reHa
y-kpucrajiny (G4 —A).

G—A noniMopdi3M NpoMOTOpY BM3HAYAIM METOJOM MO-
JiMepasHoi janmorosoi peakunii (PCR) 3 HacTynmHuM aHaJi30M
nosxuau pectpukniitnnx ¢parmentisB (PCR-RFLP) 3a Baac-
HOI0 MeToAMKOW. JIng uporo ammiidikyBamu iNsiHKY mpo-
MOTOPY TeHa Y-KPUCTAJiHy 32 J0MOMOrol0 mapu crneuupiynnx
npaiivepiB: mpsvuii — 5°- TGT CCT CGT AGA AGG TGA
TCTG -3’ Ta 3BoportHiii — 5’- TAG AAC AAC CCG AAC CTA
CCAG-3’. Ipaiimepu cunre3oBano ipmoro «Metabion» (Hi-
mewyunna). Jlna ammidikanii 6pamm 30—50 ar JTHK i nonasa-
JM 10 cyMmimi, mo mictuia 5 Mka 5-kpatHoro PCR-0ydepy,
1,5 MM cyasdary marnio, 200 MkM cymimmi 90THPbOX HYKJIe-
otunrpudocdaris, no 30 pM Koxnoro 3 npaiimepis i 0.5 O/
Dream-Taq-nosximepa3su («AmmwiiCenc», Pocist), 06’em noBoau-
Jm 110 25 MK aeionizoBanorw Boaoo. PCR npoBomnm B Tepmo-
mukiepi «Applied Biosystems 2700» («PerkinElmer», CIIIA).
Awmmtidikanisi pparmeHTy IPOMOTOPY CKianaiacs 3 45 muKIiB:
nenarypanis — 94°C (5 xs), riopunu3anis npaiimepis — 57°C
(50 c), emonramiss — 72°C (1 xB) Ta Kinnesa enonranis — 70°C
(7 xB). ¥ nogansimomy 6 MKI npoaykry amiutiikanii iHKyOy-
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Puc. 1. Pesynbratn enektpodopesdy ¢parMeHTy npomMoTo-
py rena CRYGB nicns pecTpukuji 3a BUKOPUCTaHHS depMEH-
Ty Pstl. Cmyxkn 2, 3, 6-8, 10, 13, 14, 16-18 BignosigaioTb
G/G-reHotuny, 1, 4, 5, 9, 11, 12 — G/A-reHotuny, 15 — A/A-
reHoTuny.

Bas ipu 37°C mpotsirom 18 romun 3 5 OJI pectpukrasu Pstl
(«@epmenTac», Jluta) B Oydepi O Hactynnoro ckmamy: 50
MM Ttpuc-anerary (pH 7.5), 10 MM xnopuay marnio, 100 MM
anerary xJopuay Harpito, 0.1 Mr/mi anb0yminy. 3a HassBHOCTI
B -47 nojoxeHHi npomoTopy aaeHiny Pstl posmemmoe ammi-
(dikoBany ninsguky mpomMoropy (po3mip 343 map ocHOB) Ha JBa
¢parmenTn — 170 Ta 173 nap ocHOB, fKi Bi3yani3yloTbcs SIK
OJIHA CMY2KKa B arapo3Homy reJi (puc. 1), npu renoruni G/A Bi-
3yasi3yeTbcs Ba )parMeHTH HACTYNHOTO po3mipy: 343 m.o. Ta
cymapHe cBiuenns 1Box ¢parmentiB (170 m.o. Ta 173 m.o.). [Ipn
HaiOLIbIN PO3MOBCIOIKEHOMY TeHOTHIII PecTPUKLisA parMeHTy
He BiIOyBa€eThCd i Bisyasisyerbess omuH ammutiikaT po3mipom
343 napu oCHOB.

AmnutidikaTi nicas pectpukuii po3ainsiam B 2,5 % ara-
po3HoMmy reii, mo mictuB 10 MKr/Mia OpOMHCTOro eTHIilo.
Bizyanizanis JJTHK micasi ropusonTanbHoro ejekrpodgopesy
(160 V npotsirom 40 XB) mpoBOAKJIACS 32 JONOMOr0OK TPaH-
cimominaropy («biokom», Pocis) Ta Bineocucremu ViTran
(Pocis).

CrarucTHyHy 06pOOKY MPOBOIMIIM Y CIIEIiali30BAaHOMY CTa-
TctiaHoMy nmaketi SPSS Bepcii 20.0. BinnosinnicTs po3momi-
JIy TeHOTHIIIB 3riaHo 3aKoHy Xapni- BaiinGepra 0y;1a nepesipena
3a JI0NOMOToI0 OH-JaiiH KaabKyasaropy (http://www.oege.org/
software/hwe-mr-calc.shtml). 3 MeToI0 BCTAaHOBJIEHHS MOXKJIM-
BOI acomianii Mk moJimMopgizmom nmpomoropy (G 4—A) reny
Y-KPHCTAJIIHY Ta PU3UKOM PO3BHTKY KATAPaKTH OYB 3aCTOCOBA-
Huii MeTox y>-kpurepito 3a ITipcoHoM. CTaTHCTHYHO 3HAYMMM -
MM pe3yJabTaT BBaxaaum npu p < 0,05.

Pe3ynbratn Ta IX 00roBOpEHHS

IeHoTUITYBaHHS TALIiEHTIB 3 KaTapakTolo Ta 0e3 ii
03HAaK 1M0KAa3aJjio, 10 PO3IOAiI TCHOTHIIIB Y IIUX TpyIIax
CYTTEBO BiIPi3HSAETHCS, BiIXWJIEHDb Bill 3aKOHY PO3IO-
JIIJTy HE CIOCTepirajioch. byJlo BCTAaHOBJIEHO HACTYM-
HMIT po3noxin anxensHux BapianTis: G/G — 35,37 %
G/A — 53,66 % A/A — 10,98 % y XBOpHX Ha KaTapakTy
ta G/G — 55,06 % G/A — 35,96 % A/A — 8,99 % y
KoHTpoJibHii Tpymi (Puc. 2A). IlpoBeaeHuii cratuc-
TUYHUN aHali3 i3 3acTOoCyBaHHSAM y2-KpuTepito [lip-
COHA BCTAaHOBMB BIiPOTiOHICTb PO3IOIULY ajeIbHUX
BapiaHTiB (p=0,03). AHani3z posnoniny aneneit (Puc.
2b) TakoX Bimpi3Hs€E TPYITy XBOpMX Ha KaTapakTy —
yacToTa MiHOpHOro anemto craHoBuia 0,38 (B KOHTp-
onbHilt rpyni — 0,27, p=0,03) . [Ipu mopiBHAHHI OTpU-
MaHUX TaHUX PO3MOJiTy TEHOTUIIIB T€HY Y-KPUCTAIIIHY
(G*—A) B yKpaiHCBKili MOMYJISIIT i3 TAKUMU B iHIIKX
MOMYJISILIsIX MOXXHA TPUIATH 10 BUCHOBKY, 1110 LIEW PO3-
MO JEIIO BiIPi3HSIETHCS Bill TAKOTO Yy €BPOMEHCHKIX
nonynsuisx [10].

OdTanbmonorudeckuii xypHan Ne 5, 2014 21



Bonpocsl knmHuyeckoit optansmonoruun

A 6 b os

0,6

40
S
20

0,4

HacTia anena

0,2 +

0 0,0 +
GIG GiA AlA G A

TEHOTHUII AJEJb

Puc. 2. Po3noginreHoTtvnie (A) Taanenei (B) reHy y-kpucTanisy
(nonimopdiam npomoTopy G#'—A) y NpakTUYHO 3[L0POBYX JIi0-
[eii 6e3 03HaK BIKOBOI kaTapakTu (6ini CTOBNYMKK) Ta y XBOPUX
Ha KaTapakTy (HOPHi CTOBNYMKHN).

3a nanumu dbSNP (NCBI), yactora G/G reHotu-
Iy KonuBa€eThes Bin 37,5 no 47,8 %, G/A Bin 39,0 no
54,2 % ta renotuny A/A Bix 8,3 mo 15,3 %. Ykpainceka
TTOMYJIALIIST BiIPi3HSAETHCS 3HAYHO OiJIBIIIOI0 YACTOTOIO
G/G reHoTuIy Ta MeHIIO YacToTolo G/A TeHOTUITY
(G/G — 35,37 % G/A — 53,66 %). He quBHO, 1110 pO3-
MO TEHOTHUIIIB 1IIbOTO T€HY B a3ilichKMX Ta adhpuKaH-
CBKMX TIOMYJISILIISIX CYTTEBO BiApPi3HSIETHCS Bil 4acTOTHU
BapiaHTIiB 1Iboro reHy y eBporeoiniB [10]. Tak, yac-
tota G/G TeHOTHILy y a3iaTiB KOJMUBAEThCs Bim 51 mo
87,8 %, G/A Bin 12,2 no 39,8 % Ta reHoruiy A/A Bin
0 no 11,4 %. Y HerpoiniB 4acToTa T€HOTHIIIB IPOMO-
TOpY TeHy y-KpucTtaiiHy € HacTynHoto: G/G Bix 70 no
88,3 %, G/A Bin 11,7 no 26 % ta A/A Bin 0 no 4,3 %.
TakuM YMHOM, MOXHa 3pOOUTH BUCHOBOK, III0 YaCTO-
Ta MIHOPHOTO aJIeii0 € HaliMEHIIIOIO B ITOMYJISIii He-
TpOIMiB, SIKi, IK BiIOMO, 3a3HaBaJIM IIPOTSITOM €BOIIOLIL
BILJIUBY COHSIYHOTO BUITPOMIiHIOBaHHSI HalOIIbIIOL iH-
TEHCUBHOCTI. A3iaTH, a 111e GiIbIIOI0 MipOIO EBPOTICHIII,
MOIJIN «JI03BOJIUTU» CcOO0i 30epiraTti B reHoMi A-ajiellb,
00 MeIIKaIu MepPeBaKHO Y OiIbII MiBHIYHUX IIMPOTAaX.
Hob6pe Binomo, 1110 ynbsTpacdiosieToBe BUTIPOMiHIOBaHHS
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3akmouenna. OTpuMaHi pe3yibTaTd BKa3ylOTh Ha
T€ 1110, TOCTiIKEHU I MOJNiMOP(]i3M reHy y-KpUCTaliHy
yacTille 3yCTpIYa€eTbCsl y XBOPUX Ha KaTrapakTy Ta
MOX€ PO3TIISIAATUCS SIK TeHETUIHUI (haKTOp PU3UKY
LIbOTO 3aXBOplOBaHHS. JlocUTh MOJIOAUI BiK MIONEN,
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CKPUHIHTY JIIOAEW 3 BUCOKUM PU3UKOM PO3BUTKY Ka-
TapaKTH i 3 HACTYITHUM TIPOBEAECHHSIM TMpodinakThy-
HUX 3aXOZiB.
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