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ABSTRACT

Background[] Beta-adrenergic receptor Kinase 1 (BARK1) is a serine/threonine kinase attached, which inhibits
the coupling of P-adrenergic receptor with G-protein. Myocardial BARKI level is usually elevated in heart
failure and hypertrophy, but it is not known whether the circulating BARKI level is related with the degree of
cardiac hypertrophy. This study was performed to evaluate the association of the BARKI level in circulating
mononuclear leukocytes (MNL) in untreated hypertension with left ventricular mass in hypertensive patients.
Method[ Nineteen non-treated hypertensive patients were included for this study. High blood pressure was
confirmed when systolic BP is over 150 mmHg or diastolic BP is over 95 mmHg. Echocardiography was
performed to evaluate the degree of hypertrophy by measuring the left ventricular mass index (LVMI) and
relative wall thickness (RWT), and test the LV function by measuring the ejection fraction (EF) according to
ASE guideline. At the same time, blood was collected from each patient and MNL were isolated by gradient
centrifuge with Ficoll-400. Total RNA was purified from MNL and semi-quantitative RT-PCR was performed.
After reverse transcription, PCR was done with primers for human BARKI1 and GAPDH as external control.
BARKI levels were expressed by ratio to GAPDH level and estimated the relations with clinical and Echo-
cardiographic parameters. Resultl] We studied confirmed 19 hypertensive patients (10 men and 9 women,
mean age of 50.6 years). Echocardiographically measured indices (mean+ SD) were as followsd LVMI (137.3
£30.6 g/m?), PWT (0.53 0.09) and EF (54.6+ 8.5%). Ratio of BARKI levels to GAPDH was from 0.10 to
0.96 (0.62+ 0.25). BARKI levels were correlated with LVMI (correlation coefficient] rJ 0.502, p[J 0.029)
and RWT (tJ 0.627, p 0.004). But Systolic BP (t0 —0.009, pJ 0.93), diastolic BP (I 0.07, p0 0.85) or EF
@ 0.045, pO 0.84) were not related to level of BARKI1. Conclusionsd The BARKI level of circulating
MNL was correlated well with the degree of the cardiac hypertrophy estimated by LVMI and RWT. This data
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suggests that activation of sympatho-adrenal system would exert a major role in developing cardiac hyper-
trophy and we can expect the decreased responsiveness to catecholamine in the heart of hypertensive patients.
BARKI in circulating MNL might be used as a predictor or marker for LV hypertrophy in hypertensive
patients. (Korean Circulation J 2000530(12):1530-1539)
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Fig. 1. Schematic diagram of M-mode of the left ven-
tricle. The left ventricular interval dimension at end-
diastole was measured at on set of the QRS complex
and systolic (S) measurement was done at the maximal
excursion of the ventricular septum. Interventricular
septum and left ventricular posterior wall thickness were
measured at the onset of the QRS complex. Abbre-
viationsO ST (D)0 Ventricular septal thickness at end-
diastole. LVD (D)0O Left ventricular internal dimension
at end-diastole. LVD (S)O Left ventricular internal
dimension at end-systloe. PWT (D)0 Left ventricular
posterobasal free wall thickickness at end-diastole.
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Reverse transcription
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Table 1. Clinical characteristics (nO 19)

Gender Men 10, Female 9
Age (yr) 50.4 £ 123
Height (cm) 160.3 £ 10.5
Body weight (kg) 62.4 + 14,5
Body surface area (m2) 1.66x 0.23
SBP (mmHgQ)

Systolic 168.7 £ 17.9

Diastolic 103.6 = 6.4
Heart rate (/min) 703 + 83

Values are meanz SD.

Table 2. Echocardiographic data (nO 19)

LVD (S) (mm) 314+ 35
LVD (D) (mm) 468 = 2.8
ST (D) (mm) 124 = 20
PWT (D) (mm) 124+ 1.8
RWT 0.53+ 0.1
LVEF (%) 546 + 85
LVM (@) 2433 £ 61.7
LVMI (g/m?) 137.3 + 30.6

Values are meant SD.

LVD (D)0 Left ventricular internal dimension at end-
diastole

LVD (S)0O Left ventricular intemal dimension at end-systloe
ST (D)O Ventricular septal thickness at end-diastole
PWT (D)0 Left ventricular posterobasal free wall thic-
kickness at end-diastole

RWTO Relative posterior wall thickickness

LVEFO Left ventricular ejection fraction

LVMO Left ventricular mass

LVMIO Left Ventricular mass index
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PCR cycle?| AH
000 PCR cycled OO0O0O0 OO0 GAPDHO
B ARK1O 000 cycled 0O PCR OO (Fig. 2)0 O

PCR cycle# 27 30 33 35 2730 33 35
BARK
(1,050bp)
g
GAPDH
(528bp)
=

Fig. 2. Semiquantitative RT-PCR. Semiquantitative rev-
erse transcriptase-polymerase chain reaction (RT-PCR)
was perfomed to determine the adequate cycles for
glyceraldehy-de-3-phosphate dehydrogenase (GAD-
PH) and beta-adrenergic receptor kinase 1 (B ARK1).

1000 —=— PARKI

—e— GAPDH

100

Log (unit)

Cycle#
I 1 1 1 J

27 30 33 35

Fig. 3. Quantitation of PCR product. Proper polyme-
rase chain reaction (PCR) cycle is determined as
glyceraldehyde-3-phosphate dehydrogenase (GAD-
PH) 30 cycle and beta-adrenergic receptor kinase 1
(B ARK1) 33 cycle.
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Fig. 4. RT-PCR sample of pa-
tients. After completion of
PCR, each sample was run
on the agarose gel and qu-
antitated relative density of
B ARK1 compared with gly-
ceraldehy-de-3-phosphate
dehydrogenase (GAPDH) by
SigmaGel® with UV exposed
photography. Ratio of B ARKI
levels to GAPDH was from
0.10 t0 0.96 (0.62+ 0.25).
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Fig. 5. Correlation between B ARK1 and LVMI. B ARK1O
beta-adrenergic receptor kinase 1. LVMIO left venticular
mass index.
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Fig. 6. Correlation between B ARK1 and RWT. B ARK1O
beta-adrenergic receptor kinase 1. RWTO relative po-
sterior wall thickensss.
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0.004)00 000 00000 00O (Figs. 5-8).
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Fig. 8. Correlation between B ARK1 and EF. B ARK10O
beta-adrenergic receptor kinase 1. EFO ejection fraction.
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O (correlation coefficient 0 rJ0.502, pd0.029)C
0000, RwWTOO 000 00 OD0O00(@r00.627,
pd0.004)0 OOO. OO0, BARKL OO0 OOO
00 (r0-0.009, p00.93), 00000 (rd0.07, pO
0.85) 00O EF(r00.045, p00.84)00 000DOO
gob boobo ooob boo.

4 2:

000000 00 0dd BARKLIO OOO0OO O
doodno booboooboo ooooo ooo oo
U0 0obd 0o oboob boo. bo oo o
000 ODOO0O000O OO0 Ooog BARKIOOO
0 000 OO0 booboo oooob ooo oo o
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goooo ooo bod oo b0 ooo ooog,
00 000 BARKIO OO0OOO OOOOCODOOD O
uoobobob ooobo oo o oo obob booo.

4 B0 B ARK1(beta—adrenergic receptor Ki—
nase 1)- 0O0OOO- OOOOO.
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