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Treatment of multiple myeloma has progressed significantly
over the past years after the introduction of immunomodula-
tion drugs and proteasome inhibitors. The median of patients
survival has improved. All patients with multiple myeloma
have relapses during a different time interval. The duration of
the achieved remission in patients with a relapse of multiple
myeloma becomes shorter with each subsequent case. The
choice of regimen for relapse of multiple myeloma is very com-
plex. It depends on a number of factors, including the previous
induction regimen, the number of lines of the previous thera-
py, and the degree of aggression of relapse. The article is de-
voted to peculiarities of drug resistance formation in the first
line therapy in patients with multiple myeloma by assessing of
genetic markers (deletion variants of GSTT1, GSTM1 genes,
GSTP1 (A313G), MDR1 (C3435T)) and clinical-hematologi-
cal, laboratory characteristics.

The objective: to determine the peculiarities of drug resistance
establishement in patients with multiple myeloma by assess-
ing of genetic markers (deletion variants of GSTT1, GSTM1
genes, GSTP1 (A313G), MDR1 (C3435T)) and clinical signes
(hematological, laboratory characteristics) for predicting the
effectiveness of treatment.

Materials and methods. We conducted analysis of 68 clini-
cally-laboratory indexes of 130 patients with multiple my-
eloma and their results of molecular-genetic research of dele-
tion polymorphism of genes GSTT1, GSTM1, polymorphism
A313G, C3435T genes GSTP1, MDRI1.

Results. It was determined that important predictors of devel-
opment of refractory forms of multiple myeloma is allelic poly-
morphism of gene GSTM1 of patients, higher level a2-globulin
and calcium in blood serum till the beginning of disease.
Conclusions. Implementation of predicative model taking into
account polymorphism GSTM1, of level a2-globulin and cal-
cium in blood serum till the beginning of treatment raises ef-
ficiency of evaluation of individual prognosis of response on
treatment.

Key words: multiple myeloma, refractory form, gene polymor-
phism, calcium, alpha-2-globulin.

mportant problem in treatment multiple myeloma (MM) is
still choice of optimal First-line treatment. Development of re-
gressions and refractory forms of MM exacerbates prognosis of
disease progression and shortens life time of patients [13]. Resis-
tance to drugs is connected with formation of aggressive pheno-
type of tumor cells of patient, their high polypherative activity
and low level of apoptosis [14]. From literary sources it is known
that primary medicated resistance can be consequence of inad-
equate choice of treatment regimens and individual peculiarities
of patients, namely, state of their metabolic systems, involved
into drugs metabolism [1-3].
From 20 to 40% patients with MM appeared to be indolent to
chemotherapeutic treatment (intrinsic resistance) [8], and all pa-
tients sensitive to chemotherapy in different periods experience
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secondary resistance to before conducted therapy [5]. Patients
with intrinsic resistance, while chosing other protocol, had short-
ening of duration of remission after its conduction. Standart pro-
tocols used on modern stage in patients with MM provide on the
first stage usage of schemes MP, M2, VAD, and their implemen-
tation in combination with immunological medications. Above
mentioned standard protocols of treatment, according to literary
sources, are characterised by high enogh percentage 40-60% of
non-effective response on treatment [4, 6, 10], and effective crite-
ria of its prognisis has not been suggested yet.

The objective: search of informative marker for prediction of
refractory forms of MM development.

MATERIALS AND METHODS

130 patients with MM from different regions of Ukraine were
examined, they were diagnosed for the first time during 2007—
2011. Among patients with MM there were 60 (43,79%) male
and 77 (56,21%) female. Average age was 56,28+0,96. Diagnosis
verifying was conducted in hematologic departments on the basis
of clinical presentation analysis, results of radiological, immuno-
chemical (myeloma types G, A, D, Bence Jones), morphologic,
histological (needle core biopsy of bone marrow) research, esti-
mation of indicators of hemogramm, biochemical tests, protei-
nogram of blood serum. Clinical presentation of the majority of
patients was with anemic and pain syndromes, associated with
proliferation of tumor cells of bone marrow. 30% of investigated
had hemorrhagic syndrome developing, 40,4% — intoxication
syndrome, 36,5% patients had clinical manifestation against lost
of body weight, 67,3% patients had pallor of skin integument.
Signs of affect of nervous system in a form of peripheral pain poly-
neuropathy was determined in 13,5%, hepatomegaly — in 9,6%
patients.

Diagnosis verification was conducted according to diagnostic
criteria (criteria of determining a diagnosis according B.G. Durie
and S.E. Salmon, 1982; classification CRAB, 2003), presence of
plasma cells in bone marrow was taken into consideration, as well
as level of M-protein in serum of blood /urina, presence of nepha-
tony, anaemia, lytic affect of bones or osteoporosis. Disease state
was determined taking into account neoplastic proliferation and
correlation between mass of tumor, which was estimated accord-
ing to paraprotein production by clinical aspects [3]. 46 (35,38%)
patients from the total number of investigated had II stage of dis-
ease, and 83 (63,84%) — 111 stage. ITA — in 28 (21,54%) patients,
ITB — in 18 (13,85%), ITIA — in 73 (56,16%) patients; ITIB — in
10 (7,69%) patients. The total number of patients with absence of
nephatony (IA+ITA+IITA) was 102 (78,46%), and patients with
nephatony (ITB+I11B) was 28 (21,53%).

26 (19,11%) of 130 patients with MM undergone treat-
ment according to the scheme MP, 55 (40,44%) — according to
the scheme M2, 49 (36,02%) — according to the scheme VAD.
Estimation of response on treatment was conducted according
to generally accepted criteria EBMT IBMTR ABMTR EGOG
(Blade J. et al., 1998), in which the following is identified: com-
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Table 1
Clinical characteristic of patients

The 15t group, n=52 The 2" group, n=78

Indexes (number of patients)

n % ] %
Women, n=72 30 57,69 42 53,85
Men, n=58 22 42,31 36 46,15
Stage IA, n=1 0 0 1 100
Stage IIA, n=28 12 23,08 16 20,51
Stage lIb, n=18 8 15,38 10 12,82
Stages IIA+1IB, n=46 20 38,26 26 33,33
Stage llIA, n=73 28 58,85 45 57,69
Stage llIB, n=10 4 7,69 6 7,69
Stages IlIIA+IIB, n=83 32 61,54 51 65,38
Stages IIA+IIIA, n=101 40 76,92 61 78,21
Stages IIB+IIIB, n=28 12 23,08 16 20,51
Young age (20-34), n=6 2 3,84 4 5,13
Advancing age (35-44), n=14 4 7,69 10 12,82
Middle age (45-59), n=61 27 51,92 34 43,59
Declining years (60 and older i), n=49 19 36,54 30 38,46
Table 2

Lahoratory indexes of patients with MM

Patients of the 2™
group (with response on
treatment), n=78

Patients of the 15t group

Results of statistical

Laboratory index, unit of measurement -
analysis

(without response on
treatment), n=52

Hemoglobulin, g/I 92,25+2,54 96,29+3,32 >0,05
Leucocytes, g/I 5,21+0,18 5,61+0,16 >0,05
Blood platelets, g/I 194,85+19,05 271,2+34,44 >0,05
ESR, mm/hour 43,21%£1,42 43,91+1,33 >0,05
Creatinine, mcM/I 103,13+9,50 96,40+6,33 >0,05
Crude protein, g/I 92,53+5,32 95,02+2,05 >0,05
Plasma cells in bone marrow, % 35,32+2,01 32,96£2,18 >0,05
M-gradient, g/I 42,03+2,68 38,23+2,87 >0,05
Albumin, g/I 35,24+1,95 34,03+1,69 >0,05
a2-globulin, g/I 7,25%0,16 6,69+0,18 <0,05
Calcium, mmol/I 2,71+£0,03 2,26+0,02 <0,05
Albuminuria, g/I 5,86+3,37 2,55+0,29 >0,05

plete remission, partial remission, minimal response, progressive
disease, without response, plateau [4]. Among treated 130 pa-
tients: 6 (4,61%) patients had complete remission, 72 (55,38%)
— partial remission, 52 (40,00%) — absent response on treatment.
13 (50%) patients, who undergone treatment according to the
protocol MP, had effective response, and among those patients,
who received M2 response was effective in 33 (60%) patients,
among those, who received VAD —in 32 (65%).

For search of informative prognosis markers of response on
treatment patients were divided into two groups: the 1% group —
52 patients, who had no response on treatment, the 2" group —
78 patients with response on treatment, among which there were
patients with complete or partial remission. Similar approach was
used by researches from France Dumontet C. and at el. (2010),
who estimated general response on treatment, summing up in their
work complete, very good response and partial response [3]. In-
vestigated patients of both groups undergone detailed analysis of
68 clinically-laboratory indexes and results of molecular-genetic
research of deletion polymorphism of genes GSTT1, GSTM1, poly-
morphism A373G, C3435T of genes GSTP1, MDR1. Molecular-ge-
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netic research of deletion polymorphism of genes GSTT1, GSTM1
was conducted with usage of multicomplex polemerase chain re-
action (PChR). Polymorphous variants A3713G, C3435T of genes
GSTP1, MDR1 were determined with the usage of PChR and
method of polymorphism of the length of restriction fragments.

Statistical analysis in groups of comparison for determining
informative markers of development of refractoriness were con-
ducted with the usage of the method of binary logistic regression
(program SPSS 16.0). For creating accurate statistical model of
prognosis of refractory forms MM was implemented method of
binary logistic regression with consequent including of predic-
tors (program SPSS 16.0).

RESULTS
Among possible factors of prognosis of response on treatment
of patients with MM the following criteria are taken into con-
sideration: age, physical activity, functional status of nephros,
dissemination of neoplastic process and intensity of ossifluence
processes. It is considered that declining years, renal irritation,
pathologic fractures are predictors of unfavorable duration of dis-
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Table 3

Rate of deletion polymorphism of genes GSTT1, GSTM1

and polymorphous variants A313G, G3435T of genes GSTP1, MDR1 in comparison groups
The 1%t group without The 2" group with

Results of statistical analysis

Genotype response, n=52 response, n=78
n % ] % 95%CI
GSTTT deletion 13 25,00 12 15,39 1,86 1,83 0,76-4,41 >0,05
alelle 39 75,00 66 84,61 1,86 0,55 0,23-1,31 >0,05
GSTM1 deletion 17 32,70 49 62,82 11,33 0,29 0,14-0,60 <0,001
alelle 35 67.30 29 37,18 11,33 3,48 1,66-7,29 <0,001
AA 18 34,61 30 38,46 0,02 0,85 0,41-1,76 >0,05
(23517-5611‘) AG 29 55,77 41 52,56 0,13 1,14 0,56-2,30 >0,05
GG 5 9,62 7 8,98 0,02 1,08 0,32-3,60 >0,05
cc 14 26,92 20 25,64 0,03 1,07 0,48-2,37 >0,05
( CAggg;T) cT 24 46,16 34 43,59 0,08 111 0,55-2,25 >0,05
T 14 26,92 24 30,77 0,22 0,83 0,38-1,81 >0,05
Table 4

Statistical models of risk development of refractory forms of MM prognosis

Factors, combinations of factors Model accuracy, %

GSTM1 69,90
Ca/a2-globulin 62,30
GSTM1 /Ca/ a.2-globulin 73,60

ease and absence of effective response on treatment. Unfavorable
predictors are: A type of myeloma, high level beta2-microglobin,
progressive anemia, hypoalbuminemia, thrombocytopenia and
activity increase of C-responsive protein, lactic dehydrogenase,
a-amylase. Change of laboratory indexes and appearance of
pathologic proteins, plasma cells in bone marrow nowadays allow
to prognosticate effectiveness of response on treatment [7].

For analysis of 68 clinically-laboratory indexes in investi-
gated by us patients in groups of comparison method of binary
logistic regression was implemented. Table 1 shows basic clinical
characteristics of patients of the 1°* and the 2" groups.

We conducted comparative analysis of basic characteristics
and clinical presentation of disease of patients of both groups.
Number of men and women obviously did not differ in compari-
son groups. Average age of patients in the 1% group was 57+1,54
and obviously did not differ from average age in the 2" group
— 55,79%1,24. In both groups there were patients with different
stages and substages of disease, number of patients in subgroups
while comparing among them obviously did not differ. We also
did not determine obvious differences during comparison number
of patients in age subgroups.

Table 2 shows some of the laboratory indexes before begin-
ning of treatment of investigated by us patients, which are used
in practical medicine as prognosis markers.

Accurate disparities were determined for indexes of calcium
in blood serum. Patients of the 1% group had obviously higher
level of calcium as compared with patients of the 2" group. Ac-
cording to information of some authors, level of calcium in blood
serum before beginning of treatment correlates with mass of tu-
mour tissue and intensity of processes of bone ossifluence, that
is, by degree of damage of bone tissue [9]. Received results about
association of higher level of calcium in blood serum before be-
ginning of treatment with non-effective response coincides with
results received by other authors.

Patients of the 1* group also had higher level of a.2-globulin
as compared with patients of the 2" group. Raise of level of a.2-
globulin appeared in chronic infections, allergenic, autoimmune
and oncological diseases and correlates with indexes of ESR,
C-responsive protein, fibrinogenous and other acute-phase pro-
teins [3]. Investigated by us patients with non-effective response
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on treatment had raise of a2-globulin, but within normal indicator
values (6,0-12,0 g/1), which mediately indicates about functional
state of nephros, in particular, higher filtration of protein, loss with
urine of albumen, low-molecular globulin, since synthesis of a.2-
globulin in liver raises in these very conditions. Higher level of a.2-
globulin in proteionogramma in a form of visual peak (M-gradient
or praprotein) is characteristic also for patients with MM [1-4].

Results of molecular-genetic research showed (table 3), that
patients of the 1% group had obviously higher rate of deletion
polymorphism of gene GSTM1, and rate of allelic polymorphism
gene GSTM1 was obviously lowered. While calculating indexes
of correlation of chances (OR) we determined, that for circula-
tors of allelic polymorphism of gene GSTM risk of development
refractory forms (absence of response on treatment) raises in 3,5.

Differences in rates GSTT1 of deletion polymorphism and
polymorphous variants A373G, C3435T of genes GSTP1, MDR1
were not determined, that is they did not influence response dur-
ing conducting specific therapy.

Known data [7, 8] shows that accuracy of effective response
on conducted therapy raises on the background of absence of
nephatony.

As it was shown above, among treated patients, 28 (21,53%)
till the beginning of treatment were diagnosed with nephatony.
Since for GSTM1 allelic polymorphism we showed association
with development of refractory forms, forming non-effective
response on conducted therapy, we considered it important to
analyze influence of this variant of gene on formation nephatony.
Among 28 patients with nephatony, allelic polymorphism was de-
termined in 22 (70,96%), and among patients with normal neph-
ros functioning 47 (46,07%), given data obviously differed among
each other (3*=6,58; p<0,05). In such a way, during presence of
allelic polymorphism of gene GSTM1 of patients, development of
MM was accompanied with nephatony more often.

Binary logistic regression with consequent including of
68 clinically-laboratory indexes and results of genetic testing
of polymorphism of researched genes in investigated patients
was implemented for creating prognostic model (table 4). We
clarified that high prognostic value had polymorphism of gene
GSTM1 and indexes of level of calcium and a2-globulin in pe-
ripheral blood. The biggest prognostic value for assessment risk
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of development refractory forms of MM had statistical model
including three mentioned predictors, its accuracy was 73,60%.

So, analysis of polymorphism of gene GSTM of patients with
MM for prognosis of treatment effectiveness should be conduct-
ed taking into consideration other accurate predictors, since it
raises accuracy of statistical model.

After receiving prognostic model with high accuracy we con-
ducted approbation of received results. 10 patients undergone
primary genetic testing, before prescription of standard treatment
protocol. Four patients who had deletion polymorphism of gene
GSTM1 were prescribed standard therapy and partial remission was
required. Indexes of a2-globulin in peripheral blood of these patients
were within normal limits, and two patients had higher calcium level
(3,05 mmol/I; 3,36 mmol/1). Patients with higher calcium level had
worse somatic state at the expense of expressed bone destructions
and pathologic fracture; that is why they required corrected accom-
plishing therapy before beginning of special treatment.

Three of six patients with allelic polymorphism of gene
GSTM1 had progressive disease, in spite of prescribed specific
treatment. One of the patients with progression had higher
level of a2-globulin, evident clinical indication of nephatony,
infectious complications of pulmonary system, thrombembolia
of main pulmonary artery, which caused death. Three patients,
taking into consideration presence of allelic polymorphism of
gene GSTM1, were prescribed schemes of therapy with immu-
nological medications. These patients had partial remission. It is
important to mention that among six patients with allelic poly-
morphism calcium level was imperceptibly higher of two patients

KniHiko-reHeTU4Hi acnekTn po3BuTKy pedpakTepHux
$dopM MHOXMHHOT MiENOMM

H.l. KocTtiokoBa, 3.1. Poccoxa, H.l. lopoBeHko,

C.B. Buan6opeub

JlikyBanns marienTiB Ha MHOXHHHY Mi€IOMy 3Ha4YHO IPOCY-
HyJIOCS  BIIEpeJl IIPOTATOM OCTAHHIX POKIB Hic/sl BIPOBaJ’KEHHS
iMyHOMOZIETIOIOUMX [IperapatiB i iuriGitopis nporeocom. Mepiana
3arajibHOT BMKMBAHOCTI 3HAQUHO IMOKpAIIUIach. Y ci NallieHTH i3 MHO-
JKMHHOIO Mi€JIOMOIO IPOTATOM Pi3HOTO IIepiojfy 4Yacy MOKYTb pel-
nuByBatu. TpuBasicTh NOCATHYTOI pemicii y naiieHTiB i3 peruganBom
MHOKHUHHOI Mi€JIOMI Yy KOKHOMY HaCTYITHOMY BUNAJAKY ii J0CATHEHHA
cTa€ MeHI TpuBaiow. Bubip pexumy Tepaitii peruanBy MHOKUHHOL
Mi€TOMH J{ysKe CKIQIHUI i 3aJIe’KUTD Bijl YMCETBHIX YNHHUKIB, BKIIO-
Yaroyy ToNepeHiil pexkuM iHAYKIi, KiabKicTh JiHINH monepeaHboi
Tepartii, CTYIiHb arpecuBHOCTI peruBy. CTaTTs IPUCBSIYEHA BU3HA-
4eHHI0 0c0o6mBOCTEl GOPMYBAHHST MEIMKAMEHTO3HOI PE3UCTEHTHOCTI
Ha TepIly JiHilo Teparii y HalieHTiB i3 MHOKUHHOIO Mi€JIOMOIO I~
XOM OIIiHIOBAaHHSI T€eHETUYHUX MapKepiB (jieseliiiHuX BapiaHTiB reHiB
GSTT1, GSTM1, norimopdismy A313G, C3435T renis GSTP1, MDR1)
Ta KJIHIKO-reMaToJOTYHIX, 1Tab0PATOPHUX XapaKTEPUCTHK.

Mema Oocaidxcenns: BusHauYeHHs ocobaMBOCTE  (hoOpMyBaHHs
Me/IMKaMEeHTO3HOI Pe3UCTEHTHOCTI Ha IepIlLy JIiHiIo Teparii y naiienris
i3 MHOKMHHOIO Mi€JIOMOIO HIJIIXOM OIliHIOBAaHHS FeHeTHYHUX MapKepiB
(neneniitnux Bapiautis renis GSTT1, GSTM1, nonimopdismy A313G,
C3435T renie GSTP1, MDR1) Ta KJiHiKO-reMaToJIOTi4HUX, Jabopa-
TOPHUX XapaKTEPUCTUK JJIs1 IPOTHO3YBAaHH e()eKTUBHOCTI JiKyBaHH.
Mamepianu ma memoou. IIposezieno anasiz 68 KIIiHiKO-1a6opaTOPHUX
II0Ka3HUKIB Ta PE3yJbTaTiB MOJEKYJSIPHO-TEHETUYHOTO JIOCIi/IKeHHS
nedentiiinoro nosivopdismy reuis GSTT1, GSTM 1, nonimopdismy A313G,
C3435T reni GSTP1, MDR1y 130 XBOpHX Ha MHOYKHHHY Mi€JIOMY.
Pesyrvmamu. BusiBiieHo, 1110 BaKJIUBUMU IPEAUKTOPAMU PO3BUTKY
pedpaxrepHux GoOpM MHOKIUHHOT Mi€JIOMU € ajieJbHUI 110J1iMOpGhizm
rena GSTM1 y xBopux, miBuiieHuil piBens anbda-2-raobymriny ta
KaJIbIiI0 y CUPOBATILi KPOBi 10 10YATKY JIiKyBaHHSI.

3axmouenns. 3acTOCYBaHHS TPOTHOCTUYHOI MOJIENI 3 ypaxyBaHHIM
nosiMopdismy rena GSTMT, piBHs anbha-2-rao0yiiHy Ta Kaabllito
y CHPOBATIi KPOBi /10 MOYATKY JiKyBaHHS IiJBUILYE eDEKTUBHICTH
OI[iHIOBAHHS 1H/INBi/lyaJIbHOTO IIPOTHO3Y Bi/INIOBi/i Ha JIiKyBaHHS.

Kntouoei cnosa: mnoicunna mienoma, peppaxmepni ¢popmu, noaimop-

Pizm zenie, kanvuii, arvpa-2-2100yin.
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(2,71 mmol/1; 2,68 mmol/1), one of them had early relapse of dis-
ease after treatment according to the scheme MP (without usage
of immunological medications).

Thus, while conducting our work, influence of polymorphous
variants of gene GSTM1 on forming phenotype of doctors was
shown. Determined discrepancies allow foreseeing that on the
background of deletion polymorphism of gene GSTM7, with
which absence of ferment-isomere is connected, metabolism of
cytostatic medications slows, which favors effective response
on treatment. While conducting complex analysis it was clari-
fied, that analysis of genetic polymorphism in combination with
laboratory indexes raises effectiveness of individual prognosis of
refractory forms of MM development.

CONCLUSIONS

1. Allelic polymorphism of gene GSTM1 of patients is associ-
ated with formation of non-effective response on treatment. Risk
of development of refractory forms of patients with presence of
this polymorphism raises in 3,5.

2. Allelic polymorphism of gene GSTM1 is associated with de-
velopment of nephatony of patients with MM.

3. Important predictors of development of refractory forms
of MM is raise of the level of a2-globulin and calcium in blood
serum of patients till the beginning of treatment.

4. Implementation of predicative model taking into consider-
ation polymorphism GSTM1, level of a2-globulin and calcium in
blood serum till the beginning of treatment raises effectiveness of
individual prognosis of response on treatment.

KnuHuko-reHeTuyeckme acnekTbl pa3BuTus
pedpakTepHbix POPM MHOXXECTBEHHON MUENIOMbI
H.U. KocTtiokoBa, 3.U. Poccoxa, H.Il'. FfopoBeHko,
C.B. BbigbibopeL

Jleyenne nanmeHToB ¢ MHOSKECTBEHHON MIIEIOMOIT 3HAYUTETHHO TIPO/IBHU-
HYyJIOCh B TeYeHHe MOCJIeIHNX JIET HOCJIe BHEPEHUS UMMYHOMO/LY/IUPY-
IOIIMX [PENapaToB 1 HHIMGUTOPOB IPOTEOCOM. Me/inana BbIKIBAEGMOCTH
3HAYUTEJILHO YIIy4IIIIIach. Bee mameHTsl ¢ MHOXKeCTBEHHOI MUEJIOMOIL B
TedyeHe Pa3HOr0 BPeMEHHOT0 IepHo/ia MOTYT PEIIIMBIPOBATh. /{ymTes-
HOCTb JIOCTUTHYTOI PEMICCHI Y HAIMEHTOB C PEIMANBOM MHOXKECTBEH-
HOI MUEJIOMBI B KQ)KJIOM CJIEYIOIIEM CITydae ee TOCTIDKEHNUS CTAaHOBHITCS
Kopoue. BbiGop pesknMa Teparmu pPermanBa MHOKECTBEHHOIT MUETOMBI
OYEHb CIIOKHBII 1 3aBHCHT OT MHOKECTBA (DaKTOPOB, BKITIOUAST TIPE/IBILY-
LU PEKUM MHLYKITUY, KOJMYECTBO JIMHUIN TIPEIIEeCTBYIOIIEi Teparvi,
CTETIeHb arpecCUBHOCTH penuyBa. CTaThs MOCBSIIEHA OIPEIETICHIIO
ocobeHHOCTeN (hOPMUPOBAHUST MEMKAMEHTO3HOI PE3UCTEHTHOCTU Ha
TIePBYIO JIMHUIO TEPANUH Y HAIIMEHTOB ¢ MHOKECTBEHHON MUEJIOMOIT ITy-
TeM OI[EHKM TeHETMYECKNX MapKepoB (/IEJICIMOHHBIX BAPUAHTOB TeHOB
GSTT1, GSTM1, mormmopdmama A313G, C3435T renos GSTP1, MDR1)
U KIIMHAKO-TeMATOJIOTMYECKHX, TaO0PATOPHBIX XAPAKTEPHCTHK.

Ienv uccredosanus: onpenenenne ocobeHHOCTEH (HOPMUPOBAHUST MeIH-
KAMEHTO3HOI Pe3HCTEHTHOCTH HA MEPBYIO JIMHIIO XUMUOTEPAIINHN Y Tal[i-
€HTOB C MHOKECTBEHHOI MITeJIOMOI ITyTeM OIeHKH FeHeTHYECKIX MapKePOB
(zeneronHbIX BapuantoB reHoB GSTTT, GSTM T, nomvopdusma A313G,
C3435T reriop GSTP1, MDR1) 1 KJIMHUKO-TEMATOJIOTHYECKHX, J]ab0paTop-
HBIX XapaKTePUCTHK /LIS IIPOrHO3UPOBaHMS 3 HEeKTUBHOCTH JICUeHUS.
Mamepuanvt u memoodwt. [1posejien ananns 68 KIMHUKO-TabopaTop-
HBIX IIOKa3aTeJeil M Pe3yJbTaTOB MOJICKY/ISPHO-TeHETHYECKOr0 MC-
cJIesloBanusl JieJieinonHoro nojumopduama renoB GSTT1, GSTMT,
nosmmopdusma A313G, C3435T renos GSTP1, MDR1y 130 GosbHbIX
MHOKECTBEHHOIT MUEIOMOI.

Pezyavmamor. OGHAPYKEHO, YTO BAKHBIMU MIPEAUKTOPAMU PA3BUTUS
pedpaxTepHbIX HOPM MHOKECTBEHHON MHUEIOMBI SIBIISIETCST JITIETTbHBII
nosimmopdusm reda GSTM1 y GoJIbHBIX, TIOBBIIICHHBII YPOBEHb aib(ha-
2-ro6yJIMHA U KaJIbIUs B CBIBOPOTKE KPOBU JI0 HAaYaJIa JICYCHMUSI.
3axnrouenue. I[IpuMeHeHrE TPOTHOCTHYECKON MOJICJIN € YY€TOM TOJIH-
Mopdusma rera GSTM1, ypoBHst anbha-2-r100yInHa ¥ KaTbIUs B Chl-
BOPOTKE KPOBH /10 HAYAJIA JICYCHIS TTOBbIACT 3(h(HeKTHBHOCTD OIICHKH
WH/IMBUIYQJIBHOTO IIPOTHO3a OTBETA HA JICUECHIIE.

Kntouesvte cnosa: miodxicecmsennas mueiomna, peppaxmepmvie popmol,
NOAUMOPPUSM 26108, KATLYULL, ATbDa-2-2100yau.
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