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Abstract

A fixed combination of aescin and troxerutin has been developed for treating inner ear perfusion problems of
different aetiology. The efficacy of this combination is tested versus pentoxyfyllin in a randomized clinical study as
group comparison with 34 patients for each group. The improvement of hearing after 40–44 days of treatment is
determined as end point of treatment. Hearing was measured by threshold, whereby a difference of more than 10 dB
is judged as a significant improvement. After the treatment with the combination of aescin and troxerutin hearing is
significantly improved, in 23 of 34 patients the threshold is changed more than 10 dB, which is checked by sign-test
with po0.05. With pentoxyfyllin hearing is also improved, although to a lesser degree. Both drugs are well tolerated,
major adverse drug effects are not observed with either treatment.
r 2007 Published by Elsevier GmbH.
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Introduction

Disturbances of the inner ear are more relevant from
year to year. A missing or not optimal therapy can
generate a stronger progress with possible dramatic
consequences like sudden loss of hearing loss, tinnitus or
non reversible insufficient hearing. For that therapy
concepts should be developed to increase a diminished
circulation of blood flow through the inner ear, whereby
well known substances are elected, which are proved in
the general therapy of disturbed circulation (Eisenmann
and Arts, 2000; Tra Ban Huy, 1999; Zachriat and
Kröner-Herwig, 2004).

The main indications of a fixed combination of 25mg
aescin and 450mg troxerutin in one capsule are inner
ear perfusion problems of different aetiology. Aescin
e front matter r 2007 Published by Elsevier GmbH.
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(Fig. 1) is a combination of approximately 30 saponines
with the main aglucon protoaescigenin, which is
extracted from horse chestnut seeds [Aesculus hippocas-

tanum L.]. Extracts of this plant and also aescin alone
are used in the therapy of chronic venous disease (Felix,
1992; Markwardt, 1996). So a treatment with an of 70%
aescin standardized extract lead to an increasing of
venous tonus, vascular protection and anti-inflamma-
tory activity (Guillaume and Padioleau, 1994). Preclini-
cal studies with mice and rats showed that the
anti-inflammatory effect of aescin proved to increase
the capillary permeability (Matsuda et al., 1997). Also
positive effects on the venous tonus for the human
V. saphena was described and noticed after a treatment
of aescin (Brunner et al., 2001).

Troxerutin (Fig. 2), a rutoside derivative, is known as
a radical scavenger drug with antioxidant effects, so that
a treatment with this flavonoid increases the healing of
capillary endothelial defects (Siegers et al., 1992; Robak
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Fig. 2. Troxerutine (30,40,7-Tris(hydroxyethyl)rutin according

to the WHO-nomenclature).

Fig. 1. Aescin is a combination of approximately 30 sapo-

nines, which occurs from horse chestnut, the seeds of Aesculus

hippocastanum L.
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and Gryglewski, 1988; Younes and Siegers, 1981). In
general, several studies have shown the beneficial
properties of troxerutin for the indication of chronic
venous insufficiency, especially in combination with
coumarin (Felix, 1992; Boisseau et al., 1995; Kiesewetter
et al., 1997; Schmeck-Lindenau et al., 2003; Vanscheidt
et al., 2002). Troxerutin decreases in preclinical studies the
permeability of vascular capillaries and the capillary
filtration of electrolytes and H2O in contrast to the
reduced development of parenchymal oedemas (Mark-
wardt, 1996; Wadworth and Faulds, 1992). Additionally
positive effects for the rheology of the blood can be
observed by a reduction of aggregations of erythrocytes
and thrombocytes and by a better deformability of
erythrocytes (Krupinski et al., 1996). Furthermore hepatic
protective effects have been reported for troxerutin and
there are remedies, which can be used for the (adjuvant)
therapy of retinopathy especially in the case of diabetes
(Felix, 1992; Adam et al., 2005; Siegers et al., 1998).

For the described indication the synergistic effects of
both components are used. The results of a clinical study
document the successful therapy with this combination.
Materials and methods

The test preparations were soft gelatine capsules,
which contain 25mg aescin and 450mg troxerutin per
capsule. The quality of troxerutin and aescin, which
were purchased by Merck, Germany, fulfilled all
requirements of the current monograph of the German
Pharmacopoeia (DAB) for troxerutin and of the
German Drug Codex (DAC) for aescin. 5 capsules were
given as daily dosage corresponding 125mg aescin and
2250mg troxerutin as total amounts per day. For the
control group an oral dosage of 600mg pentoxyfyllin
was applicated per day.

Hearing was measured by threshold audiometry at
1000, 2000 and 4000Hz prior to and 40–44 days after
treatment initiation. A difference of more than 10 dB in
comparison to the value before treatment was judged as
a significant improvement. Significance was tested by the
sign-test with po0.05 as the limit of significance.
Results and discussion

Only 4 patients had to be excluded during the study
because of their incomplete data, which did not allow an
acceptable estimation. So the number of all patients was
reduced from 72 to 68 (36 ladies and 32 gentlemen).
Each groups of patients for the study are comparable.
So the number of patients is the same with 34 for the
verum arm and 34 for the control group. Also no critical
differences exist for the age, then the mean value is 59.7
years for the patients treated with the combination of
aescin and troxerutin and 57.7 years for the patients of
the control group. The basic diseases of the patients,
which existed additionally to the problems with hearing,
were normal in view of the number and also in the kind
of disease for people with a mean age from nearly 59
years. For that also the necessary comedications could
be accepted. Detailed information of both groups of the
patients are given in Table 1.

A hypacusis over more than 6 month was determined
as inclusion criterion, whereas a difference between bone
and air conduction higher than 10 dB was the exclusion
criterion. All 68 patients were treated about 40–44 days.
At first an audiometry of all patients showed the basic
level of hearing before any treatment. This value was the
reference for testing the significance of a possible success
after the therapy with the combination of aescin and
troxerutin over nearly 6 weeks. The tolerability of the
new medication and also of the control group, which
was treated with pentoxyfyllin was proofed each week.
Both medications were well tolerated. Major adverse
drug effects were not observed with each treatment. In
general, the design was a randomized clinical study as
group comparison.
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Table 1. shows that both groups in the study have comparable structures in the main topics like age, sex, (chronic) diseases and

comedications

Age Combination of aescin and troxerutin (verum) Pentoxyfyllin (control)

Mean value Standard deviation Mean value Standard deviation

59.7 77.3 57.7 75.2

Number of patients Number of patients

Absolute Relative (%) Absolute Relative (%)

Total 34 100 34 100

Sex

Female 14 41.2 22 64.7

Male 20 58.8 12 35.3

Other diseases

PAVK, CHD 21 61.8 8 23.5

Atherosclerosis 24 70.6 15 44.1

Diabetes mellitus 7 20.6 3 8.8

Adipositas 20 58.8 15 44.1

Cholesterol 4250mg/dl 31 91.2 31 91.2

Fasting glucose 4119mg/dl 6 17.6 3 8.8

Comedication

ß-Blocker 14 41.2 11 32.4

ACE-inhibitor 21 61.8 19 55.9

Antidiabetic drug 7 20.6 0 0

Table 2. Comparison of both study arms demonstrates the

advantages of a treatment with the combination of aescin and

troxerutin

Hearing

improvement

Combination of

aescin and troxerutin

(verum)

Pentoxyfyllin

(control)

Number of patients Number of patients

Absolute Relative

(%)

Absolute Relative

(%)

Total 34 100 34 100.0

o0 dB 3 8.8 8 23.5

0–4 dB 7 20.6 19 55.9

5–9 dB 1 2.9 1 2.9

10–14 dB 16 47.1 5 14.7

15–19 dB 6 17.6 1 2.9

419 dB 1 2.9 0 0

In contrast to pentoxyfyllin the combination of aescin and troxerutin

increases the threshold of the patients stronger.
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At the end of the study hearing was increased over
more than 10 dB, which was classified as significant
difference, by more than 2/3 of all patients in the verum
group. From the 23 successful with aescin and
troxerutin treated patients nearly 70% showed an
increase from 10 to 14 dB, approximately 25% from
15 to 19 dB and one patient even an increase over 19 dB.
A comparison with the control group, where the
patients were treated with a daily dosage of 600mg
pentoxyfyllin for the same time, offers lower success. So
only 6 patients had an increase of hearing over 10 dB.
The complete information of hearing improvement is
listed in Table 2. Both medications were well tolerated
and major adverse drug effects were not observed with
either treatment.

Both active substances of the investigated combination
of aescin and treatment are well-known oedem-protectiva.
Their antiexsudative effects were demonstrated in several
preclinical and human studies. The complementary
synergistic efficacy of aescin but also of troxerutin in
the therapy of symptoms of chronic venous insufficiency
is characteristic. After oral application only a low
bioavailability of approximately 10–20% can be de-
tected. Because both substances are accumulated in the
tissue as deeper department with a modified release back
to the blood-system, an attractive long time results for
their activity. An important advantage of the combina-
tion bases in the reduced dosage of the single active
substances, which increases the tolerability effectively.
Also a pharmakokinetic estimation recommends a
combination of aescin and troxerutin, then the char-
acteristic parameter like plasma concentration, maxima
and half-life are comparable. For that the combination
of both substances in a relation of approximately 1:18
for aescin to troxerutin shows a good efficacy and
tolerability.
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