This article was downloaded by: [Tomsk State University of Control
Systems and Radio]

On: 19 February 2013, At: 13:12

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T
3JH, UK

Molecular Crystals and
Liquid Crystals Incorporating
Nonlinear Optics

—— Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl17

Interaction of Beta-Adrenergic
Blocking Agents with Human
Low Density Lipoproteins
Detected By EPR

0. Zschérnig *, D. Wiegel * & K. Arnold 2

% Institute for Biophysics, School of Medicine, Karl
Marx University, Leipzig, G.D.R.
Version of record first published: 13 Dec 2006.

To cite this article: O. Zschornig , D. Wiegel & K. Arnold (1987): Interaction of
Beta-Adrenergic Blocking Agents with Human Low Density Lipoproteins Detected By
EPR, Molecular Crystals and Liquid Crystals Incorporating Nonlinear Optics, 152:1,
363-367

To link to this article: http://dx.doi.org/10.1080/00268948708070966

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-
and-conditions

This article may be used for research, teaching, and private study
purposes. Any substantial or systematic reproduction, redistribution,
reselling, loan, sub-licensing, systematic supply, or distribution in any form
to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to



http://www.tandfonline.com/loi/gmcl17
http://dx.doi.org/10.1080/00268948708070966
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Tomsk State University of Control Systems and Radio] at 13:12 19 February 2013

date. The accuracy of any instructions, formulae, and drug doses should
be independently verified with primary sources. The publisher shall not
be liable for any loss, actions, claims, proceedings, demand, or costs or
damages whatsoever or howsoever caused arising directly or indirectly in
connection with or arising out of the use of this material.




Downloaded by [Tomsk State University of Control Systems and Radio] at 13:12 19 February 2013

Mol. Cryst. Lig. Cryst., 1987, Vol. 152 pp. 363-367
Photocopying permitted by license only
© 1987 Gordon and Breach Science Publishers S.A.
Printed in the United States of America

INTERACTION OF BETA-ADRENERGIC BLOCKING AGENTS WITH
HUMAN LOW DENSITY LIPOPROTEINS DETECTED BY EPR

(0. ZSCHORNIG, D. WIEGEL, K. ARNOLD
Institute for Biophysics, 5chool of Medicine,
Karl Marx University, lLeipzig, G.D.R.

INTRODUCTION

The influence of beta-adrenergic agents on the structure
and physico-chemical properties of model and natural mem-
branes has been investigated by several autorsl’z’z’a.
Knowledge of the mechanisms of the interaction between
these pharmaca and membranes is necessary for a detailed

description and further development of these pharmaca.
One problem in understanding the pathways of pharmaca to the

"target" membranme is the question of passing hydrophobic

barriers (e.g., cell membranes). On the other hand, beta-
adrenergic blocking agents have often been used in the
treatment of coronary artery disease.

Their effects on the serum lipoprotein levels are different
and difficult to interpretlo’ll’lz.

With a view to these guestions we used electron paramagne-
tic resonance (EPR) spectroscopy to measure the incorpora-
tion of the B-adrenergic blocking agents into low density

lipoproteins (LDL) labelled with a fatty acid spin probe.
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MATERIALS AND METHODS

LOL was isolated from human plasma according to HAVEL et
als. After ultracenirifugation the samples were dialyzed
against the appropriate buffer solution at 4°C overnight.
Spin labelling was performed by adding the ethanclic solu-
tion of 1072 wol/1 5-tuxylstearic acid (Sigma, St. Louis,
USAY. In the sample the label/protein ratio was 1/50 (wt./
wt.), i.e. label/LDL dry weight ratio was 1/250. The pro-
tein was determined according to LOWRY et al.é. The samples
were incubated for 5 min. after the addition of the pharma-
ca and measured at room temperature with a ERS5-231 spectro-
meter (ZWG; Berlin, GDR) using flat cells. Typical instru-
mental parameters were: microwave power, 20 mW; scan time,
6.6 min.; modulation amplitude, 10_4T; time constant, 0.3
sec. For the estimation of the efficiency of the drugs in
perturbating the LDL, the order parameter S was calculated
from the EPR spectra. The inner and outer hyperfine split-
ting (AII and A ;) were taken to calculate the lipid order
parameter which is a characteristic of the fluidity accor-

ding to the formula

S = Mo AL Ax * Ay A2z where (1
AZZ _(AXX+Ayy)/2 (A“ + 2 KI) ’
A= A) +1.32 + 1.86 logyq (1—80). (2)

SO is calculated by eq. (1) using Al_instead of'KtL.
The A -tensors were taken from the paper of SEELIGB.
The structures of the beta-adrenergic blocking agents used

are
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RESULTS AND DISCUSSION

The influence of the drugs on the fluidity of the LOL par-
ticles is given in Figure 1. It is interesting to note

that the optically isomeric types of propanolol show dif-
ferent effects on the fluidity of LDL. L-propanoleol increa-
sed, d-propanclol decreased the fluidity of LOL in the re-
gion of the spin probe. Alprenolol increased the fluidity
of LDL both at high and low ionic strengths, whereas buni-
trolol decreased the fluidity. The measurement show that
all pharmaca used penetrate into the LOL particles. Nosal
et al.3 investigated the interaction of alprenclol and pro-
panolcl with isolated platelet membranes using EPR. Their
spin probe is comparable with that used in our experiments.
Alprenolol and propanolol increased the fluidity of the

platelet membranes.
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The authors of 3did not use the optical isomers of propa-
nolol for their studies. SUREWICZ and LEYKU9 described a
membrance-stabilizing effect of prepanolol on liquid-state
bilayers. RUOGERS et al.2 described an ordering effect of
propanolol on human erythrocytes. The interaction of pro-
panolol and the other beta-adrenergic blocking agents was
found to involve electrostatic interactions between cations
and negatively charged binding sites on the cell surface,
which may be protein, phospholipid or both in addition to

a strong hydrophobic effect which perturbs the arrangement
of molecules in the structure of the membrane.

According to the model of receptor-mediated endocytosis of
BROWN and GOLDSTEIN'?
ration of the beta-adrenergic blocking agents into LDL re-

it seems possible that the incorpo-

sults in changed properties of the LDL surface (surface
potential) and leads to diffcerent recognition conditions,
which can explain the different levels of lipoproteins in
human serum after treatment with beta-adrenergic blocking
agents.
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FIGURE 1. Influence of the pharmaca concentration on the

calculated order parameter S_gf the spin probe.

1: Bunitrolol, LDL in 6.8_}0 mol/1 phosphate buffered
solution (PBS), 1.4 10~ mgl/1 NaCl, pH = 6.8

2: (-)~Propanoclol, LOL in 10~ mg%/l tris, pH = 7,4

3: (+)-Propanolol, LOL in 6.8 107~ mol/1 PBS, 10  “mol/1
NaCl, 2.62 10 ~ mol/1 sucrgse, pH = 6.8

4: Alprenolol, LOL in 6.8 10 mol/1 PBS, 10~ mol/1
MaCl, 2.62 10 ~ mol/1 sucrgse, pH = 6.8 1

5: Alprenolol, 0L in 6.8 10 ~ mol/1 PBS, 1.4 107~ mol/1

MaCl, pH = 6.8
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