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Efficacy of bisoprolol use

N heart failure patients |
depending on pharmacogenetic
profile

Objective. To investigate possible relationship between Arg389Gly and Ser49Gly gene
polymorphisms of B,-adrenoreceptors (B,-AP) and cardiodynamic indices in patients
with severe heart failure (HF) before and after the use of the standard bisoprolol
therapy during 1 year.

Methods and materials. Investigation involved 99 patients (78 men and 21 women,

mean age 61.7 + 0.96 years) with chronic HF and systolic dysfunction. Determination N

of the types of B,-AP gene polymorphism by two spot mutations (Ser49Gly and ~
Gly389Arg) was performed with chain polymerase reaction. Echocardiographic and 3 s
hemodynamic parameters, e.g. systolic arterial pressure (SAP), diastolic arterial -

pressure (DAP) and cardiac rate were assessed at baseline and after one year. All M.M. Udovychenko,
patients received standard HF therapy with the use of bisoprolol. J.S. Rudyk

Results and discussion. At the beginning of the study, there were no significant
difference in the cardiac rate. whereas patients homozygous for the Arg389 allele, S| «National Institute
demonstrated higher SAP and DAP levels. After one year of the standard therapy with of Therapy named
bisoprolol, the significantly evident reduction in SAP, DAP and cardiac rate were after LT. Mala
registered in the Arg389 carriers vs the patients homozygous for the Gly389 allele. The of NAMS of Ukraine»
obtained data showed the effects of Ser49Gly and Arg389Arg genotypes B,-AP on the left Kharkiv ’
ventricular structure in patients with severe HE It has been revealed that Arg389Arg
gene polymorphism B,-AP was associated with the significant reduction of the end-
diastolic and — systolic dimensions, left ventricular mass index, increase of the left
ventricular ejection fraction in comparison with the homozygous carriers of Gly389 allele.

Conclusions. Thus, the presence of Arg389 allele and Ser49Gly genotype can provide
effects on the cardiodynamic indices in patients with severe HE. KOHTAKTHA IH®GOPMALISI
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ne of the reasons of high prevalence of systolic heart failure (HF) in | crarm naginwna oo penaxui
the modern society is the increasingly number of myocardial infarction ' 28 cepnsa 2015p.

survived patients with left ventricular dysfunction. Recent studies have

underlined the importance of neuro-hormonal alternations. The major

determinants of the left ventricular dysfunction progression and poor out-

comes of the HF patients is increased cardiac adrenergic drive, that’s why

beta-blockers play the key role in the treatment of such condition [9].

A meta-analysis of 22 placebo-controlled randomized B-blocker trials involv-

ing 10.132 patients with chronic systolic HF demonstrated an odds ratio

for total mortality of 0.65 in favor of B-blocker use [2]. However, in clinical

practice, there is heterogeneity in the response to these drugs and some of

the patients did not receive advantages of B-blockers therapy. The recogni-

tion that individualized using of B-blockers is associated with significant

decreased risk of mortality in HF patients, has prompted a search for phar-

macogenetic mechanisms that mediate such association. Identifying those

patients who will benefit from B-blockers therapy, which dose will be opti-

mal for them without adverse events and time of titration remains the
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current challenge. It is known that variability in the
drug response can be determined by polymorphisms
in the genes-target and in genes encoding enzymes
and proteins biotransformation. Beta-adrenergic
receptors (B-AR) single nucleotide gene polymor-
phisms may influence the sensitivity and density of
B-AR and determine the response to beta-blockers
therapy. The most two common nonsynonymous
single nucleotide polymorphisms in B,-AR at nucle-
otides 145 and 1165 (amino acid position 49 and
389). At position 49 in the amino terminus of the
receptor a serine is substituted by a glycine. In vitro
studies shown that the Gly49 variant of the B,-AR
shows enhanced susceptibility to agonist-induced
down-regulation [5]. At position 389 in the proxi-
mal part of the carboxy terminus, a glycine is sub-
stituted by an agrinine. Mason et al., in the study
with CHW cells, showed that the Arg389 variant
exhibited higher basal and 3- to 4-fold higher iso-
proterenol-stimulated adenylyl-cyclase activity
than the Gly389 variants as a result of a greater
coupling of the Arg389 variant to the Gs protein
[8]. Further work using nonfailing ventricular tissue
has demonstrated a clear differences between B,-AR
variants, with Arg389 tissues having greater con-
tractile responses that Gly389 tissues to isoprotere-
nol [4]. Using rodent models, Ser49Gly polymor-
phism was a demonstrated significant difference in
agonist-related down-regulation, with the Ser49
variant being more resistant. Levin et all presented
the evidence that receptor coupling is also affected,
with the Ser49 variant being less active [10, 11].
Despite that the strong evidences in-vitro were
obtained regarding the functional differences in
both B,-AR polymorphisms, the data how they
impact in real clinical practice is still controversy.

In fact, the majority of published studies demon-
strated the influence of Arg389Gly and Ser49Gly
B,-AR gene polymorphisms on the beneficial effects
of beta-blockers therapy for HF patients. Conflicting
results have been reported for the association
between B,-AR gene polymorphisms and changes in
LV function before and after beta-blocker treatment
[7]. In respect to remodeling, homozygous Arg389
B,-AR subjects it has been shown a greater increase
in the LVEF compared with Gly389 carriers and
also Gly49 allele carriers had a significantly greater
reduction in left ventricular end diastolic diameter
than Ser 49 homozygous in some studies and a meta-
analysis, but not all [3, 6, 12].

Several studies have looked for possible effects of
Ser49Gly or Arg389Gly B,-AR gene polymorphisms
on blood pressure and heart rate responses to beta-
blockers treatment in hypertensive treatment but
divergent results also have been obtained [1]. May
be it can be determined by the heterogeneity inside

the beta-blockers group or the differences between
the patients’ populations, so that’s why the further
studies are necessary. Father of pharmacogenomics,
Arno Motulsky said: «...there will have to be more
research before PGx can really be put into prac-
tice...».

Purpose — to study the possible influence of
Arg389Gly and Ser49Gly B,-AR gene polymorphism
on cardiohaemodynamic parameters in patients
with severe HF before and after taking bisoprolol
during on year.

Materials and methods

Ninety nine patients (78 males and 21 females;
mean age (61.7 £ 0.96) years) with chronic heart
failure and systolic dysfunction were enrolled in the
study. Genotyping was performed to identify the
individual B,-AR Arg389Gly and Ser49Gly poly-
morphism by the restriction fragment length analy-
sis of polymerase chain reaction products. The
echocardiographic parameters (left ventricular
diastolic and systolic internal dimension (LVIDd
and LVIDs), left ventricular end-diastolic and sys-
tolic volume (LVEDV and LVESV), left ventricular
ejection fraction (LVEF)) were measured with M- and
B-mode echocardiography using Ultrasound’s Vivid
Three with a 2.5-MHz probe (Japan) and calcu-
lated following the American Guidelines of Echo-
cardiography Society. Left ventricular mass (LVM)
was calculated as described by Devereux et al. Left
ventricular mass index (LVMI) was obtained by
dividing LVM on height. Systolic blood pressure
(SBP), diastolic blood pressure (DBP) and heart
rate (HR) were measured by a doctor on the arm
of the patient in a seated position after a 15-min
rest. The echocardiographic and hemodynamic
parameters (SBP and DBP, HR) were measured at
the beginning and after one year. All patients
received standard therapy of heart failure using
bisoprolol. Demographic, clinical and procedural
data were collected and entered into a database.
Data are expressed as median and interquartile
range for continuous variables (25th, 75th percen-
tile) or as percentages. For nonparametric com-
parisons Mann—Whitney U test was used. All
statistical tests were 2-tailed and p < 0.05 was con-
sidered statistically significant. All patients signed
informed consent to participate in the study. The
study was approved by the local Ethics Com-
mittee.

Results and discussion

The characteristics of the patients are presented
in Table 1.

In our study we assessed the prevalence of
Ser49Gly B,-AR polymorphism: Ser49Ser (homozy-
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Table 1. Characteristics of patients

Characteristics Parameters
Mean age (years), mean + SD 61.7 = 0.96
Sex (male/female), % 81.8/18.2
Cause of HF, coronary artery disease, % 100
Diabetes mellitus, % 33.3
Stable angina pectoris, % 90
Myocardial infarction, % 100

2 or more myocardial infarctions, % 14.9
NYHA Il functional class, % 33.1
NYHA Il functional class, % 62.8
NYHA IV functional class, % 4.1

BMI (kg/m2) 30.7 (27.1: 34.74)
Waist circumference (cm) 106 (96 : 115)
LVEF, % 39.2(33.7 : 42.2)
SBP, mm Hg 150 (130 : 160)
DBP, mm Hg 90 (80 : 100)
HR, beats/min 78 (72 : 90)
Total cholesterol, mmol/l 49 (4.1:5.63)
Glycated hemoglobin (HbA,,) 59(5.0:7.2)
HOMA-IR 35(26:55)
C-reactive protein, mg/| 6.2(4.0:8.3)
Tumor necrosis factor, pg/ml 5.3 (4.6:6.5)
Glomerular filtration rate (GFR) 97.6 (78.0 : 124.0)
Rating scale of clinical state, score 6.0 (4.0:8.0)
Quality of life, score 35 (32:41)

Table 2. Ser49Gly B,-AR polymorphism and baseline
haemodynamic variables (Me [LQ; UQ])

Patients with
Ser49Gly type

Patients with
Ser49Ser type

Parameters of §,-adrenergic of ,-adrenergic
receptor polymor- receptor polymor-
phism (n = 82) phism (n =17)
SBP, mm Hg 149 (130 : 160) 150 (132 : 160)
DBP, mm Hg 90 (80 : 100) 100 (80 : 100)
HR, beats/min 78 (70 : 88) 73 (72 : 85)

Table 3. Arg389Gly B,-AR polymorphism and baseline
haemodynamic variables (Me [LQ; UQ])

Patients with Patients with Patients with

Parameters Gly389Gly Arg389Gly Arg389Arg
genotype genotype genotype
(n=9) (n=42) (n=48)

HR, beats/min 72 (69 :84) 76 (70 : 84) 78 (71:92)

SBP, mm Hg 140 (126 : 160) 139 (120 : 160) 153 (140 : 160)*

DBP, mm Hg 85 (80 :100) 87 (80:100) 98 (82 : 100)*

* Statistical significance of variables between Arg389 homozygotes
and Arg389Gly polymorphism carriers, p < 0.05.

gous wild-type) was found in 82 (82.8 %) patients,
Ser49Gly (heterozygote) — in 17 (17.2 %) and we
didn’t have subjects with Gly49Gly (homozygous
mutant) genotype. The overall prevalence of the
second polymorphism, particularly three genotypes
were Arg389Arg (homozygous wild-type) in 48
(48.5 %) patients, Arg389Gly (heterozygote) — in

Table 4. Echocardiographic variables in the heart failure
patients according to the B,-adrenergic receptor gene
Ser49Gly polymorphism (Me [LQ; UQ])

Patients with
Ser49Ser type

Patients with
Ser49Gly type

Parameters of ,-adrenergic of B,-adrenergic
receptor polymor- receptor polymor-
phism (n = 82) phism (n = 17)
LVIDd, sm 6.2 (5.7 :6.6) 6.8(6.2:7.1)"
LVIDs, sm 4.9(45:5.6) 5.6 (5.3:5.9)"
LVEF, % 39.6 (33.7 : 42.2) 33.0 (30.2 : 37.3)"

* Statistical significance of variables between Ser49 homozygotes
and Ser49Gly polymorphism carriers, p < 0.05;

42 (42.4 %) and Gly389Gly (homozygous mutant)
in 9 (9.1 %) subjects. The genotype frequencies were
in Hardy—Weinberg equilibrium.

We found no evidences of an intermediate effect
manifested as either HR or blood pressure dif-
ferences related to Ser49Gly B,-AR polymorphism,
as indicated in Table 2.

As shown in the Table 3 no differences between
B,-adrenergic receptor Arg389Gly genotypes were
found with respect of heart rates, but the highest
SBP and DPB has been found in patients homozy-
gous for the Arg389 B,-adrenergic receptor.

The presents of Ser49Gly B,-adrenergic receptor
gene polymorphism at baseline was associated with
significantly greater LVIDd and IVIDs increase and
LVEF decrease in heart failure patients, Table 4.

The echocardiographic parameters in our study
in three types of Arg389Gly B-AR polymorphism
are listed in Table 5. Compared different types of
Arg389Gly—AR polymorphism at baseline, we
observed a significant increase of IVS and LVPW
in homozygous Arg389 patients compared to the
Gly 389 carriers (p < 0.005). The subjects with
Arg389Arg genotypes of B-AR polymorphism
shows increased LVMI value compared to the
Gly389 homozygotes (p < 0.005). No differences in
LVEF were found between these three groups.

After one year of HF standard therapy using
bisoprolol treatment SBP, DBP and HR were
improved compared with baseline in both group of
Ser49Gly B,-adrenergic receptor gene polymor-
phism (p < 0.05), Table 6.

In the group of Arg389Arg carriers the SBP and
DBP were decreased from 153 (140 : 160) to 137
(130 : 150) mm Hg and from 98 (82:100) to 88
(82:94) mm Hg, respectively (p < 0.05). SBP was
decreased from 139 (120 : 160) to 125 (116 : 145)
mm Hg and DBP from 87 (80 : 100) to 82 (76 : 88)
mm Hg in Arg389Gly carriers (p < 0.05). The
decrease of SBP from 140 (126 : 160) to 136
(120 : 145) mm Hg and DBP from 85 (80 : 100) to
84 (78 : 94) mm Hg in the group of homozygous
carriers of Gly389 didn’t reach a significance
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Table 5. Echocardiographic variables in the heart failure patients according to the Arg389Gly B,-AR polymorphism,

(Me [LQ; UQ])

Patients with Gly389Gly

Patients with Arg389Gly

Patients with Arg389Arg

Parameters genotype (n = 9) genotype (n = 42) genotype (n = 48)
IVS, sm 0.9 (0.8:0.9) 1.2(1.1:1.2) 1.3(1.2:1.3)*
LVPW, sm 1.0(0.8:1.0) 1.2(1.1:1.2) 1.25(1.2: 1.4)*
LVIDd, sm 6.3 (5.8:7.0) 6.1(5.8:6.8) 6.2 (5.8:6.8)
LVIDs, sm 5.1 (4.8 :5.6) 5.0 (4.5:5.7) 4.96 (4.7 : 5.7)
LVEF, % 37.8(26.8:41.2) 37.9(33.6 : 43.3) 38.8(33.1:41.9)
LVMI, gr/m? 127.7 (115.8 : 144.6) 160.9 (136.9 : 191.2) 175.3 (146.9 : 207.8)*

* Statistical significance of variables between Gly389 and Arg389 homozygotes, p < 0.05; *statistical significance of variables between Arg389

homozygotes and Arg389Gly polymorphism carriers, p < 0.05.

(p > 0.05). The largest decrease in HR by 16.0 %
(from 78 (71:92) to 65.5 (60 : 72) beats / min) was
found in patients homozygous carriers of Arg389,
whereas in the group of patients with genotype
Arg389Gly reduce was 10.5 % (from 76 (70 : 84) to
68 (63 : 76) beats / min) (p < 0.05 for all values).
In the group of Gly389Gly B,-AR gene polymor-
phism the decrease in HR (from 72 (69 : 84) to 69
(66 : 88) beats/minute) didn’t reach a significance
(p >0.05).

In one year, standard therapy of HF using biso-
prolol was associated with significant improvements
of echocardiographic variables and didn’t depend
on different types of Ser49Gly B,-AR polymor-
phisms. However, LVIDs decrease and LVEF
increase tended to be less in the homozygous Ser49S
carriers than Ser49Gly patients (7.0 and 8.1 %
comparing with 21.8 and 26.7 %, respectively), but
it didn’t reach a significance.

Interestingly, in the group of homozygous B,Arg389
patients who received bisoprolol the ILVIDd and
LVMI were significant decreased from 6.2 (5.8 : 6.8)
t0 6.0 (5.4 : 6.2) sm and from 175.3 (146.9 : 207.8)
to 149.1 (127.6: 188.3) g/m?, respectively (p < 0.05).
LVIDs was decreased from 5.0 (4.7 : 5.7) to 4.7
(4.4 : 5.1) sm in homozygous carriers of Arg389
allele and from 5.0 (4.5:5.7) to 4.7 (4.1 : 5.3) sm in
Arg389Gly subjects. LVEF was increased only in
the Arg389Arg B,-AR polymorphism carriers (from
38.8(33.1:41.9)t042.7 (33.5:46.5) %), (p < 0.05).
In the group of Gly389Gly B,-adrenergic gene poly-
morphism these changes didn’t reach a significance,
(p>0.05).

Conclusions

The main finding of our study is the obvious
impact of B,-AR polymorphism on cardiohaemo-
dynamic parameters in severe heart failure patients.
At baseline no differences between B,-AR
Arg389Gly and Ser49Gly genotypes were found
with respect of heart rates, but regarding to the
level of blood pressure, the highest SBP and DPB

Table 6. Dynamics of haemodynamic variables depending
on Ser49Gly B,-AR polymorphism (Me [LQ; UQY])

Patients with

Patients with

Ser49Ser type Ser49Gly type

Parameters of B,-adrenergic of ,-adrenergic
receptor receptor

polymorphism polymorphism
(n=82) (n=17)

SBP before treatment,

149 (130 : 160) 150 (132 : 160)

mm Hg

SBP after treatment, 445 (100 . 150 134 (125 : 140)"
mm Hg

DBP before treatment, 90 (80 : 100) 100 (80 : 100)
mm Hg

DBP after treatment, 84 (78 - 92)" 90 (80 : 96)*
mm Hg

HR before treatment, . .
beats/min 78 (70 : 88) 73 (72 : 85)
HR after treatment, . * . *
beats/min 68 (63 :75) 65 (61 :70)

* Statistical significance before and after treatment, p < 0.05.

has been found in patients homozygous for the
Arg389 B,-AR. It was observed that Arg389 carri-
ers had a significantly greater reduction of SBP,
DBP and HR than did patients homozygous for
Gly389 B,-AR after 1 year HF therapy using biso-
prolol. .At baseline the Ser49Gly and Arg389Arg
genotypes of B,-AR shows an impact o the left
ventricular structure in the patients with severe
HE The presents of Arg389Arg B,-AR gene poly-
morphism was associated with significantly LVIDd,
LVIDs and LVMI decrease, LVEF increase and
SBP, DBP, HR improvement compared with
Gly389 homozygous patients. In such context,
pharmacogenetic factors, such as polymorphisms
of B,-~AR may be one of the important part for
prediction interindividual efficacy of B,-blockers
treatment in severe HF patients.

Perspective. Personalized medicine based on
pharmacogenetic is impetuous involving and deve-
loping. Indeed, to move its results to clinical prac-
tice, future studies should be larger and have to
consider the complexity of drug response.

YKPAIHCbKUI TEPAMEBTUYHUMN XXYPHAN o Ne 3 o 2015

23



OPUIIHAJNBbHI AOCIAXEHHSA

Literature 2012.— Vol. 7 (7). Pexum goctyny: www. €37659. doi: 10.1371/
journal.pone.0037659. Epub.
1. Brodde O.-E. Beta(1) and beta(2) adrenoreceptor polymorphism: 7. MaS.T., Zhao W, Liu B. et al. Association between B,-adrenergic

Functional importance, impact on cardiovascular disease and receptor gene Arg389Gly polymorphism and risk of heart failure:
drug response // Pharmacol. Ther— 2008.— Vol. 117.— a meta-analysis // Genet. Mol. Res.— 2015.— Vol. 14 (2).—
pP. 1—29. P. 5922—5929.

2. Finlay A. McAlister F.A., Wiebe N., Ezekowitz J.A. et al. Meta- 8. Mason D.A., Moore J.D., Green S.A. et al. A gain of function poly-
analysis: B-blocker dose, heart rate reduction, and death in morphism in a G-protein coupling domain of the human B,-adrenergic
patients with heart failure // Ann. Intern. Med.— 2009.— receptor // J. Biol. Chem.— 1999.— Vol. 274.— P. 12670—12674.
Vol. 150 (11).— P. 784—794. 9. Metra M., Covolo L., Pezzali N. Role of beta-adrenergic receptor

3. Kong H., Li X,, Zhang S. et al. The B,-adrenoreceptor gene gene polymorphisms in the long-term effects of beta-blockade
Arg389Gly and Ser49Gly polymorphisms and hypertension: a with carvedilol in patients with chronic heart failure // Cardiovasc.
meta-analysis // Mol. Biol. Rep.— 2013.— Vol. 40 (6).— P. 4047— Drugs. Ther.— 2010.— Vol. 24 (1).— P. 49—60.

4053. 10. Muthumala A., Drenos F., Elliott P.M. et al. Role of beta adrener-

4. Liggett S.B., Mialet-Perez J., Thaneemit-Chen S. et al. A polymor- gic receptor polymorphisms in heart failure: systematic review
phism within a conserved beta1-adrenergic receptor motif alters and meta-analysis // Europ. J. Heart Fail.— 2008.— Vol. 10 (1).—
cardiac function and beta-blocker response in human heart p.3—13.
failure // Proc. Natl. Acad. Sci. USA.— 2006.— Vol. 103 (30).— 11. Si D., Wang J., Xu Y. et al. Association of common polymor-
P. 11288—11289. phisms in B,-adrenergic receptor with antihnypertensive response

5. Liggett S. Pharmacogenomics of B,-adrenergic receptor poly- to carvedilol // J. Cardiovasc. Pharmacol.— 2014.— Vol. 64 (4).—
morphism in Heart Failure // Heart Fail. Clin.— 2010.— P. 306—309.

Vol. 6 (1).— P. 27—33. 12. Wang H., Liu J., Liu K. et al. B,-Adrenoceptor gene Arg389Gly

6. LiuW.N., FuK.L., Gao H.Y. et al. B,-Adrenergic receptor polymor- polymorphism and essential hypertension risk in general popula-
phisms and heart failure: a meta-analysis on susceptibility, tion: a meta-analysis // Mol. Biol. Rep.— 2013.— Vol. 40 (6).—
response to B-blocker therapy and prognosis // PLoS One.— P. 4055—4063.

M.M. YpoBuueHko, 10.C. Pyguk

1Y « Hartionampuwmii inctutyt teparmii imeni JI.T. Manoi HAMH VYkpainny, Xapkis

EQeKTVBHICTb BUKOPUCTaHHA Biconponony B NauieHTIB i3 CEPLIEBOIO
HELOCTaTHICTIO 3aeXXHO Bif dhapMakoreHeTYHOro NPointo

Mera po60OTH — JIOCTINTH HASBHICTH MOKJIUBOTO 3B's13Ky Mixk Arg389Gly ta Ser49Gly nomimopdismamu rera
B,-anpenoperientopis (B,-AP) Ta kappioreMoMHAMIYHIMY TTOKa3HUKAMK Y MAIIEHTIB 3 TSIKKOIO CEPIIEBOIO HEIOCTATHIC-
ti0 (CH) 110 Ta micsist 3acToCyBaHHs CTAHAAPTHOI Teparlil 3 BAKOPUCTAHHSIM GiCOIIPOJIOJLY IIPOTSTOM OJTHOTO POKY.

Marepianu ta Metomau. Y nociimkenns 6yio Briaodero 99 namienTis (78 4osoBikis Ta 21 xiHka, cepenniil Bik
(61,7 + 0,96) poxy) i3 xporiunoto CH ta cucroniunoio qucohynkiieio. [lomimopdism rena B,-AP 3a rBoma myTarisiMmu
(Ser49Gly i Gly389Arg) GyJio BUsHaY€HO 3a JOIIOMOTIOIO [OJIiMepasHoi JIaHIloroBol peakiii. Exokapaiorpadiuni ta
reMOJIMHAMIYHI TapaMeTpH, Taki sk cuctosiunuit aprepianbuuit Tuck (CAT), giactoniunuit aprepianbuuii Tuck ([IAT)
Ta yactoTa cepiiesux ckopouetb (YCC), Oy BU3HAUEHI /10 Ta Mic/st JIiKYyBaHHSI IIPOTSTOM OJHOTO POKY. YCi naiieHTn
orpumyBajiu cranzapry Tepaiito CH 3 BukopucranHsam 6iconposioy.

Pesyabratu Ta 06roBopenns. Ha 1moyaTky HAIIOTO AOCIIZKEHHST CTATUCTUYHO 3HAYYIIUX BIIMIHHOCTEH BiZIHOCHO
YCC orpumano He 6yJI0, B TOI JKe Yyac y Nali€HTiB, roMo3UroTHUX 3a Arg389 asesiem, BinsHayamucs GibIin BUCOKI PiBHI
CAT rta JIAT. Yepes pik Ha TJ1i cTaHAAPTHOI Teparil 3 BAKOPUCTAHHAM Gicompoiosry GyJI0 3apeecTpOBaHO AOCTOBIPHO
6isin Bupaxkene suwkents CAT, JIAT ta YCC y HociiB Arg389 y nopiBusinui 3 xBopumu, romosuroranmu 3a Gly389
aztesiem. OTprMaHi aHi, Mo cBiggaTs mpo HasBHicTb BBy Ser49Gly i Arg389Arg renoruris B,-AP Ha cTpykrypy
JIIBOTO TIUTYHOYKA B nalienTiB 3 Tsxkkoo CH. Busnaueno, mo Arg389Arg tun noximopgdismy rena B,-AP acomitoerbes 3
JOCTOBIPHUM 3MEHIIEHHSAM KiHIIEBOAIACTOMIUHOTO Ta CUCTOMIYHOIO PO3MIPIB, iHIEKCY MAaCcH JIBOTO IIJIYHOUKa, 301/IbIIEeH-
HAM (Ppakxifii BUKKILY JiBOTO IIJIYHOYKa Y MOPIBHIHHI 3 ToMo3urotHuMy Hocisimu Gly389 amesst.

Bucnosku. Takum unHOM, HastBHiCTh Arg389 anens ta Ser49Gly reHoTuiy MosKe BIUIMBATU Ha Kap/ioreMOAMHAMIUHI
TIOKA3HUKH B MAII€HTIB 3 TskKoio CH.

KiiouoBi ciioBa: cepiieBa HeJIOCTaTHICTb, (hapMaKOreHeTUKa, 110JiMopdiaM reHa B,-aipeHopelenTopis, bera-
aJ[peH00I0KATOPH, eXOKapAiorpabiuHi TOKAa3HUKHU, apTePiayibHIUIT TUCK.

M.M. YpoBuueHko, 10.C. Pyabik

I'Y «Hannonanbustit nactutyT Tepannu umenn JI.'T. Manoit HAMH Ykpaunst», XapbkoB

OO DPEKTUBHOCTL NCMNONB30BaAHKA BLCONPOIoNa y NaUMEHTOB C CEPOAEYHOM
HEOOCTaTO4YHOCTbIO B 3aBUCUMOCTM OT DapMakoreHeTMHeCcKoro npodonns

Iesnb paGoOThI — U3YUYKTH HAJIMYKE BO3MOXKHON cBsisu Meskay Arg389Gly u Ser49Gly nosmmopdusmamu reHa
B,-anpenoperienitopoB (f,-AP) u kapuoreMoAMHAMUYECKUMHU [TOKA3ATESIMU Y TIAIIMEHTOB C TSKEJION Cep/IeuHol Hejlo-
cratourocTbio (CH) 110 1 mocsie IprMeHeHusT CTaHAAPTHON TePAITIH C MCII0JIb30BaHUEM OMCOIIPOIIOJA B TEYEHHE rO/Ia.

Marepuasst u MeToabl. B nccienosanue 6b110 Baouero 99 manuentos (78 myskumH u 21 sKeHumHa, CpeaHuil Bo3-
pact (61,7 = 0,96) rona) ¢ xponuueckoirt CH u cucronmyeckoit quchynkipein. OnpenesieHue THIIOB TOTUMOPhU3Ma
renoB B,-AP 1o aBym Todeunsiv myTtaisiM (Serd9Gly n Gly389Arg) GbL10 BBITIOIHEHO € TOMOIIBIO MOJUMEPA3HOI Tier-
HOH peaknuu. IXokapauorpapudeckue 1 reMoJiIMHaMU4YecKue apaMeTphbl, TAKME KaK CUCTOJINYECKOE apTepuaibHOe
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nasuenue (CAJl), anacronnueckoe aprepuanbhoe nasienne (JIA/l) u yacrora cepaeunsix cokpaienuii (HCC) 6buin
OIleHEHBI B HavaJje JedeHns 1 yepe3 o/l rojl. Bee maruentsl nosyyann crangapruyio tepanuio CH ¢ ncnonb3oBannem
6ucomnposoa.

Peayabrarsl 1 00CyskAeHne. B Hauase HAIlIEro UCCE0BAHMS CTATUCTUYECKU 3HAUNMBIX Pa3jIinuuil OTHOCUTENLHO
YCC ormeyeHo He OBLIO, B TO K€ BPEMs Y MAIEHTOB, TOMO3UTOTHBIX 110 Arg389 ajresnio, oTMeyanuch 6oJiee BICOKUE
6azanbtbie yposun CAJl u JIAJl. Yepes rox Ha GoHe cTaHAapTHOI TEPAIUK C UCIIOIb30BaHUEM GHCOTIPOIIOIA 3aperi-
CTPHPOBAHO H0CTOBEPHO GoJtee Bhipaskennoe cHuzkenrne CAJl, JIAJ/l u YCC y nocureneit Arg389 1o cpaBHEHUIO ¢
GousbHbIME, roMosuroTHbIME 110 Gly389 astesnto. [losyueHsl qaHHbie, CBUAETENbCTBYONIME O BiusHur Ser49Gly u
Arg389Arg renorunos fB,-AP Ha cTPYKTYpY JIEBOTO JKeJTyIouKa y nanueHToB ¢ Tsikenoit CH. BoisiBieno, uro Arg389Arg
Tun nosimMopdusma rexa f,-AP acconmupyercs ¢ 10CTOBEPHBIM YMEHbIIEHUEM KOHEYHOINACTOJIUYECKOTO U CUCTOJIH-
YECKOTO PasMepoB, MHJEKCA MACChI JIEBOTO JKeJIyI0UKa, yBeamdeHreM (hpakiiu BbIOPOCa JIEBOTO JKeJlyI0uKa [0 CpaBHe-
HUIO ¢ TOMO3UTOTHBIMU HOocuTeasamu Gly389 asress.

BoiBoabl. Takum o6pasom, Haimnune Arg389 annens u Ser49Gly reHoTniia MoKeT OKa3biBaTh BAUSAHKE Ha KapAUOTEMO-
IMHAMIYECKHe TT0Ka3aTesn y nanuenTos ¢ Tskesnoi CH.

Kirouesbie ciioBa: cepiiedHast He[OCTaTOYHOCTh, (hapMaKOreHETHKa, MOJTUMOP(U3M I'eHOB f,-a1peHOPEIEeNTOPOB, beTa-
aJ[PeHO0JIOKATOPBI, IXOKAPANOrpadUuecKue OKa3aTe i, apTePUaIbHOE JaBIeHIE,
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