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ABSTRACT

Binding of mebeverine-HCI and drotaverine-HCI to plasma protcins taken from healthy volunteers and from patients

with renal failure was investigated using equilibrium dialysis technique. The concentration of total protein and albumin were

determined. The study showed that the mean plasma albumin concentration was 4.3 gm% in the case of normal voluntcers,

and was 2.8 % in the case of patients with renal failure. On the other hand, the mean total protein concentration in plasma of

the case of plasma proteins of paticnts with renal failure. Binding study

normal volunteers was 6.5 96, and was 5.6 % in
failure.

showed that the percentage bound of mebeverine-HCl was 83.51 in normal volunteers and 74.32 in patients with renal
The percentage bound of drotaverine-HCI was 72.45 in normal volunteers and 63.21% in patients with renal failure. This

must be taken into consideration during the adjustment of the dose of both drugs.

INTRODUCTION renal failure were supplied from University Hospital
(Zagazig). Mebeverine-HCI (E.I.P.C.0.) Company

Mebevrine-HCI and drotaverine-HCI are for Pharmaceutical and Chemical Industries, Egypt.
widely used as antispasmodic drugs. The active form Drotaverine-HCI (Alexandria Company for Pharma-

of a drug is the form which diffuse 10 ils receplors ceutical and Chemical Industries, Egypt). Sorensen's
ate buffer pH 7.4(0) Cellulose dialyser

i.e. it is the free fraction. Therefore, the pharmaco- phosph
logical action of a compound depends on the tubings, molecular weight cut off 10,000 (Union
concentration of the free form. Some pathological Carbide, U.S.A.)
States quantitatively and qualitatively disturb serum
Proteins, thereby altering the binding of drugs' /. Equipments:

£ HECTRASS Thermostatically controlled water bath with

Several studies have reported a significan
in the binding of different drugs in plasma from shaker (Aastell Hearson, H2130, England). Atomic

batients with poor renal function. (23) plasma absorption flame emission spectrophotometer (AA.

al.bumi" binding of drugs may decrease in patients 640-130 Shimadzu, Japan). A pH meter (Activion

::h renal failure due to hypoalbuminemia i HEREE Laboratory pH meter, Corning Limited, England).
phrotic syndrome as observed in digitoxin. Centrifuge (BHG Hermle, Z230, W. Germany).

f The binding of mebeverine-HCI and drolave- Methodology:
"¢ HCI to human plasma proteins in healthy and .
"enal diseased volunteers was investigated adopting 1. Collection of blood samples:
the eaqnmiline: . . 5
“quilibrium dialysis technique at 37°¢P. Blood was withdrawn from healthy persons
and from patients with renal failure and ke i
‘ : ' pt with
EXPERIMENTAL sodium citrate to prevent coagulation. These blood

samples were centrifuged at 450 rpm. The plasma
was stored at -20°C until it was used in the protein

Blood samples from healthy and persons with binding studies.

Materials and reagents:
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2. Determination of total protein concentration in
collected blood samples:

This total protein procedure is a modification

by Doumas! "

of biuret reaction originally described
by Kingslcy.(m A purple-violet color is formed when
cupric ions in an alkaline medium form a complex
with the unshared pair of electrons of the nitrogen
and oxygen atoms of the protein peptide bonds, The
intensity of the produced color is proportional to the
quantity of protein present and could be measured
photometrically at 540 nm.

3. Determination of albumin concentration in
collected blood samples:

Formation of albumin/bromocresol-green
complex at pH 4.2 was measured photometrically at
an absorbance 630 nm. ()

4, Binding studies:

Binding studies were conducted using the
equilbrium dialysis technique. Twenty ¢m long
dialyser tubings were cut and soaked overnight in a
solution of the selected buffer, These dialyser
tubings were washed several times with the selected
buffer then washed with deionized water. Twelve
bottles of 20 cc capacity and twelve dialyser tubings
were prepared for each experiment. In each boule 5
ml of Sorensen's phosphate buffer of pH 7.4

containing the specified concentration of eithey
mebeverine-HCL or drotaverine-HCE was placed,
One of the dinlyser tbing was then introducey
through the bottle in such o way that both the open
ends of the wbe are outside the bottle, Five ml of
plasma from either healthy volunteers or patienty
with renal Tailure was then placed carefully {nside
the dialyser tbing. The bottles were then covered
with rubber caps, The bottles were allowed (o be
rocked in o thermostated water bath for 3 and 4
hours, to reach equilibrivum for mebverine-HCT and
drotaverine-HCI, respectively at 37°C, After the
equilibrivm time clapsed, the free drog in the bottle
was determined spectrophotometrically at 262 )
and 353 nm!'D for mebeverine-HCT and drotaverine-
HCI, respectively, The concentration of the drugs
(mebeverine-HCI and drotaverine-HCI) ranged {rom
2 x 10°% M and from 2 x 10°5 M 10 10 x 10" M,
respeclively.

RESULTS AND DISCUSSION

The clinical data of patients with renal failure
and healthy volunteers are summarized in ‘Table (1),
In the case of the plasma of normal volunteess
(N.V.), the mean plasma albumin concentration was
4.3 gm% und the mean total protein concentration
was 6.5 gm%. On the other hand, for the plasma of
patients with renal failure (R.F,), the mean plasmd
albumin concentration was 2.8 gm% and the mean

‘Tablel: Clinical data for patients with renal lailure and for normal

volunteers,
( Age Weight Total protein Serum nlhmnm
Patient | Sex. (years) (kg) gm (%) i (%)
No.

NV RF NY RF NV RJF N.V R.F

] M 26 35 88 62 04 5.8 4.6 2.9

2 M 54 39 32 38 6.8 4.9 4,3 1.7

3 F 32 63 58 72 7.1 5.0 4.7 3.6

4 M 28 72 65 55 75 6.7 39 23

9. F 47 3] 472 36 5.9 5.1 4.1 3.3

p (3G) (48) (57) (52) (6.7) (5.6 4.3y (2.8)
Q\’chn ) ) ) J

N.V = Normal volunteers,
R.F = Renal failure,
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total protein concentration was 5.6 gm %. The
factors which may affect drug binding in renal
tailure include hypoalbuminemia, abnormal albumin
configuration, hyperlipoproteinemia and displace-
ment by accumulated endogenous compounds
including drug metabolites(! D,

In this work, the percentage of mebeverine-
HC1 and drotaverine-HCI bound to plasma proteins
of patients with renal failure were less than those
bound to plasma from healthy subjects. Values of
percentage mebeverine-HCI1 and drotaverine-HCI
bound in plasma from normal volunteers and from
patients with renal failure are presented in Figures
1,2 and Tables 2,3. A marked decrcase in the
percentage bound of both drugs were detected in
patients with renal failure, The percentage of
mebeverine-HCl bound was 83.5 in normal
volunteers and 74.3 in patients with renal failure.
But the percentage bound of drotaverine was 72.45

in normal volunteers and 63.21 in patients with renal
failure.

The influence of the other organic acids on
the binding of drugs in plasma from patients with
renal failure have been reported. These acids which
have been reported (o affect the plasma binding of
many drugs include indoxy sulphate, 2-
hydroxyhippuric acid and hippuric acid{!?), Keller
et al observed that the free (unbound) fraction of
furusemide was markedly greater in patients with
nephrotic syndrome than in healthy subjects. It was

Table 2: Peceentsge of mebeverine hydrochloride bound to plasma
from normal volunteers and from patients with renal failure.
rSlzulin_g

G\ CyM) % Bound )

concentration
(M) NY RF NV RF
6

NV RF

2x 107
41!06
6xiﬂ‘6
8x 100
kmxmﬁ

033108 050168 167106 1agui0® g3y RN
0970108 1.38x105 3036106 260105 7584 654
20010 248010% 3860108 3520100 6135 5376
308x10°® 3630105 4950106 433105 6103 s
50310 5450105 4978108 4550100 496 4559)

c (= Frec drug concénlmlion Cyy= Bound drug concenteztion

N.V = Normal volunteers. RF =Renal failure.
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Table 3: Pececnlage of dortaverine hydrochloride bound to plasma from
normal volunteers and from patients with renal failure.

é C,M) %Bowd )
M ound
Starting Ci) b
concentration
M Ny RF NV RF  NVRF
3 5

216> 0550107 01107 1452167 126x10% 7245 6321
105 1300005 181x105 269x10° 2098165 6738 5484
6xI0° 242100 3220105 358107 278105 5967 4636
Bx 105 35810°5 4668105 442810° 3.34x185 5523 4175
10x105 544x10-5 6.11x10°5 4560100 3890105 45.58 3% )

C j =Free drug concentration  Cyy =Bound drug conceniration

N.V = Normal volunteers. RF =Renal failure.

suggested that this effect is due to proteinuria
associated with nephrotic palienls(la).

In conclusion, the plasma protein binding of
both mebeverine-HCI and drotaverine-HCI in the
casc of patients with renal failure was reduced if
compared with their binding to plasma from healthy
subjects. Accordingly the free fraction increased in
both drugs. This must be taken into consideration

during the adjustment of the dose of these drugs to
patients with renal failure.
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