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(57) The subject of the present invention is the use
of aminaphtone for the preparation of a medicament for
treating arteriophaties, in particular arteriophaties of a

degenerative inflammatory type.
Preferably, said medicament is formulated for oral

administration.
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Description

[0001] The subject of the present invention is a novel
use of the compound 2-hydroxy-3-methyl-1,4-napthohy-
droquinone-2-p-aminobenzoate, known by the common
name aminaphtone (hereinafter defined, by simplicity, as
aminapthone), for the preparation of a medicament for
treating arteriophaties; in particular, for the treatment, at
the endothelial level, of arteriopathies of a degenerative
inflammatory type.
[0002] Aminaphtone is a compound having a known
pharmacological activity and commercially available in
Italy and other countries for many years; in Italy, for ex-
ample, it constitutes the active substance of the CAPIL-
LAREMA drug, a medicine of Laboratori Baldacci S.p.A.,
Pisa. The ability of aminaphtone of acting on the venous
capillary circulation, where it plays an action capable of
normalizing the vasopermeability and increasing the cap-
illary resistance in situations in which pathological con-
ditions determine alterations of the microcirculation, is
known.
[0003] In fact, the drug is widely used in the sympto-
matic treatment of chronic venous failure of the lower
limbs, a situation in which the hematic stasis affects the
microcirculation by producing alterations of the structure
and the capillary functionality. Pharmacological and clin-
ical properties of this product have been published on
scientific reviews and confirmed in these last years by
the therapeutic use for the treatment of venous patholo-
gies in countries where it is commercialized.
[0004] However, so far, the fact that aminaphtone also
has the ability of antagonizing pathological events refer-
able to an inflammatory state of the arterial vasal struc-
ture through different mechanisms than those currently
known has never been shown.
[0005] In literature, it is known the importance of the
endothelial component in the atherosclerosis, the diabet-
ic microangiopathy, the Raynaud disease, the Buerger’s
disease, the obliterative arteriopathy, the systemic scle-
rosis, the connectivitis, the pulmonary hypertension and,
in general, in all diseases characterized by an endothelial
damage and/or vascular remodelling with a consequent
tissue ischemia. In fact, the vascular endothelium results
to be a system consisting of metabolically active cells
and responsive to physiological stimuli. Said stimuli con-
trol in a meticulous way the blood flow, acting a complex
role in the control of vasoreactivity, platelet aggregation
and the resistance to thrombi formation.
[0006] In order to adequately play their function, en-
dothelial cells synthesize and secrete components of the
connective tissue and molecules with an antagonist ac-
tivity therebetween.
[0007] The endothelial inflammation is at the basis of
degenerative/inflammatory pathologies, with an evolu-
tionary character, with the presence of vacuolization, loss
of endothelial integrity, perivascular infiltration of lym-
phocytes, macrophages, monocytes, fibroblasts, and in-
creasing expression of adhesive molecules with the for-

mation of a strong endogenous vasoconstrictor, such as
endothelin, with a following hyperplasia of the intima, pro-
liferation of smooth muscle cells of the vessels and a
vascular remodelling.
[0008] In order to reduce this endothelial phlogistic-
degenerative condition, there are today available some
drugs, such as statins, which have however a double
disadvantage: they are expensive therapies and deter-
mine, in an absolutely not negligible part of patients, a
form of statin myopathy.
[0009] There are also currently available molecular an-
alogues of the prostanoids (endoprost), which has the
disadvantage of being extremely expensive drugs and
not easy to administer with respect to administration
routes, half-life of the molecule and side effects. Accord-
ingly, there remains the need of being able to arrange
novel and effective therapeutic means in order to fight
against the endothelial inflammation of the arterial vas-
cular system, thus reducing and/or eliminating the prima-
ry cause of arteriopathies, in particular of a degenerative
type (accordingly obtaining a substantial improvement or
the complete resolution of the arterial disease).
[0010] The object of the present invention is to provide
an answer to the need above pointed out.
[0011] These and other aims, which will result appar-
ent from the following detailed description, have been
attained by the Applicant, which has completely unex-
pectedly found that an opportune medicament including
an effective quantity of aminapthone is able to give a
proper answer to problems above pointed out.
[0012] An object of the present invention is the use of
aminapthone for the preparation of a drug for treating
artheriopathies, as reported in the appended independ-
ent claim.
[0013] Preferred embodiments of the present inven-
tion are reported in the appended dependent claims.
[0014] The present invention is shown in detail in the
following description. Said invention is further shown also
with the help of enclosed Figures 1 to 3, wherein:

Figure 1: it graphically reports the inhibitory effect
exerted by aminapthone, at different dosages, on
the expression of the adhesive molecule E-selectine
(ELAM-1) from human endothelial cells ECV 304.
Specifically, Fig. 1 shows the density of membrane
ELAM-1 fluorescence, determined through
cytofluorometric analysis (mean channel) in different
samples of ECV 304 cells, in the following conditions,
respectively:

a.) in basal (Medium) and after a 48 hr incubation
with basal medium additioned with aminapthone
at a dosage of 4 mcg/ml (Amna);
b.) after incubation/activation for 48 hr with IL-
1β at 100 U/ml (IL-1) and, respectively, IL-1 ad-
ditioned with aminapthone (Amna) at concentri-
ons of 2; 4; 5 mcg/ml.
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Figure 2: it reports, in a block diagram, the inhibitory
effect exerted by aminaphtone, at different dosages,
on the endothelin production (ET-1) from human en-
dothelial cells ECV 304 incubated/activated with IL-
1β. Specifically, Fig. 2 shows the course of the ET-
1 production, dosed with a specific EIA-Kit, in differ-
ent samples of ECV 304 activated with IL-1β alone
at 100 U/ml (IL-1) and, respectively, with IL-1 addi-
tioned with aminapthone at concentrations of 2, 4, 6
mcg/ml (A2; A4; A6).
Figure 3: it reports, in a block diagram, the inhibitory
effect exerted by aminaphtone, at different dosages,
on the endothelin production (ET-1) from non-acti-
vated human endothelial cells ECV 304. Specifically,
Fig. 3 shows the course of the ET-1 production in
different samples of ECV 304 non-activated with IL-
1β but incubated with the culture medium (basal)
alone and, respectively, with basal medium addi-
tioned with aminapthone at concentrations of 2; 4; 6
mcg/ml (A2; A4; A6).

[0015] The present invention relates to the use of am-
inapthone for the preparation of a medicament for the
treatment of arteriophaties; preferably, of all those types
of arteriophaties referable to an inflammatory state of the
arterial vasal structure; more preferably, of the endothe-
lium.
[0016] In particular, said medicament could result suit-
able for the therapeutic treatment of: arteriosclerosis,
atherosclerosis, obliterative arteriopathy, Raynaud dis-
ease secondary to connectivitis, primitive and secondary
pulmonary hypertension, diabetic microangiopathy,
Buerger’s disease, systemic sclerosis and in all diseases
characterized by endothelial damage and activation and
consequent tissue ischemia.
[0017] The preparation of the medicament of the
present invention is carried out in a traditional way by
using, depending on the type of formulation that one wish-
es to prepare, preparative techniques known to the
skilled in the pharmaceutical sector. Said preparation in-
cludes at least a step in which a therapeutically effective
dose of active substance aminapthone, subject of the
present invention, is additioned with a quantity of proper
additives and excipients selected from: carriers, buffering
agents, lubricants, dispersants, flavourings, sweeteners,
stabilizers, preservatives, antioxidants commonly used
in the pharmaceutical formulation technique. By mere
way of absolutely not limiting example, amongst the par-
ticularly preferred excipients and additives there may be
mentioned: starch, tween, flavours, such as those of
mandarin, grapefruit, strawberry, bilberry, all fruits, su-
crose, glucose, acesulfame, saccharin, aspartame,
ascorbic acid, parabens, glutamine, arginine, superoxide
dismutase, glutathione.
[0018] Said medicament can be administered to pa-
tients by different administration routes. A particularly
preferred medicament of the present invention is formu-
lated for oral administration.

[0019] Preferred compositions for oral administration
are, for example, in form of capsules, beads, solutions
or suspensions ready to drink, powders or granulates in
sachets (to be suspended or dissolved in water or non-
carbonated and non-alcoholic beverages at the time of
use) or similar forms, tablets, effervescent formulations.
[0020] The medicament of the present invention can
also be formulated in a coated, lacquered, encapsulated
or microencapsulated form, so as to result gastroresist-
ant.
[0021] Said medicament can also be formulated as a
controlled-release form, so as to selectively release the
active substances in the intestinal tract, particularly the
colon.
[0022] However, other administration forms are not ex-
cluded, as a function of the type of patient and arteriop-
athy affection to be treated. In fact, also the formulation
for parenteral or transdermic administration can be fore-
seen.
[0023] In a preferred embodiment of the invention, said
medicament contains the active substance aminaphtone
in a quantity between 30 and 150 mg/dose; preferably,
from 50 to 100 mg/dose.
[0024] Said medicament is usually administered to the
patient at a dosage between, on average, 75 and 450
mg/die; preferably, from 50 to 300 mg/die; more prefer-
ably, from 75 to 225 mg/die.
[0025] As pointed out in the following experimental
section and the enclosed Figures 1 to 3, the medicament
of the present invention, including aminaphtone, has
pointed out a direct protective effect of the arterial vas-
cular endothelium through the block of cell and transcrip-
tional mechanisms which are involved in the endothelial
damage.
[0026] In the following experimental part, by way of
example, there is shown a series of tests, carried out "in
vitro", which confirm the effectiveness of aminapthone,
provided by the pharmaceutical company Laboratori Bal-
dacci S.p.A., in inhibiting the production, from inflamed
arterial endothelial cells, of adhesive molecules and the
strong endogenous vasoconstrictor endothelin.

Introduction

[0027] The aminapthone action has been studied in
vitro on the E-selectine expression (hereinafter shown
as ELAM-1) and on the endothelin-1 production (herein-
after shown as ET-1) from activated cells of ECV 304
line, activated and not with and without incubation with
interleukin-1β (in short IL-1β). IL-1β represents a mole-
cule also produced by humans in inflammation conditions
and it is responsible for that series of alterations falling
within the context of acute stage answers to stimuli.
[0028] ECV 304 cells are a human cell line presenting
many features of endothelial cells and is commonly used
for studying, in a standardized way, cell functions thereof.
[0029] The selection of parameters to be evaluated
has been motivated by the determining role covered by
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the E-selectine expression in the premature stages of
the endothelial phlogistic-degenerative injury. In hu-
mans, E-selectine expression covers an important role
in arterial vascular pathologies by promoting the adhe-
sion of platelets and the adhesion and the migration of
inflammatory cells. On the contrary, the endothelin-1 pro-
duction has been analyzed as it is fundamental in vaso-
constriction and vascular remodelling processes typical
of the endothelial injury. Endothelin-1 (ET-1) is in fact
mentioned as one of the determining pathogenic princi-
ples of several human pathologies, for example: primitive
and secondary pulmonary hypertension, secondary Ray-
naud disease, inflammatory arteriopathies and athero-
sclerosis; it further promotes the hypertrophic cardiomi-
opathy and the increase of the arterial pressure.

Materials and methods

Dilution of aminapthone.

[0030] 0.5 g of powdered aminapthone (ex firm Bald-
acci of Pisa, Italy) were dissolved in 5 ml of DMSO
(dimethylsulfoxide); 50 Pl of this solution were diluted in
5 ml of DMSO and, subsequently, 100 Pl of this second
solution were brought to 1 ml with PBS (phosphate buffer
saline solution). Such solution in PBS was used as a
parent solution to be diluted with the complete culture
media in order to obtain final concentrations of aminap-
thone of 2, 4, 5 and 6 Pg/ml, respectively, in the different
experimental tests. The selection of such concentrations
was carried out on the basis of in vivo therapeutic con-
centrations of the above mentioned drug Capillarema.

Cells.

[0031] Cell lines ECV 304: they are cells coming from
umbilical cord of a female Japanese new-born and spon-
taneously immortalized at the 136th step (distributed from
Collection of Cell Cultures). Such cells were cultured in
a complete medium consisted of: Medium 199, L-
glutamine 1%, penicillin/streptomycin 1% (Invitrogen)
with an addition of 10% FCS (fetal calf serum) (Hyclone).

Cytofluorometric quantitative analysis of aminaphtone 
effects on the E-selectine adhesive molecule expression 
CD62 (ELAM-1) .

[0032] Cells of the ECV304 line, cultured in 28 cm2

Petri dishes, were stimulated with IL-1β at 100 U/ml (Ro-
che) over 48 hrs in a complete medium and complete
medium additioned with aminaphtone at the concentra-
tion of 2; 4; 5 Pg/ml, respectively. Such concentrations
are equivalent to concentrations reached "in vivo"
through administration of Capillarema per os at the stand-
ard dosage of 3 capsules/day (capsules with 75 mg of
active substance per day). Furthermore, cells untreated
with IL-1β were incubated in a complete medium addi-
tioned with aminaphtone alone at the concentration of 4

Pg/ml.
[0033] Samples, after washing with PBS, were re-
moved from the culture plates through a treatment with
trypsin-EDTA. Adhesive molecules expression was de-
tected through incubation over 20 min. with 7 Pl/106 of
human monoclonal antibody CD62-E-PECy5 (ELAM-1)
(Becton-Dickinson). The binding specificity was ensured
by the addition of the control isotope. After washing and
resuspension in the fixing solution (1% paraformalde-
hyde, PFA in PBS), samples were analyzed in a flow
cytometry with FACSdiva Software (Becton-Dickinson).
Data were expressed as mean channel fluorescence and
as fluorescence percentage of positive cells. All experi-
ments were repeated 5 times on independent cell sam-
ples coming from different experimental sessions.

Evaluation of endothelin production (ET-1).

[0034]

a) EIA-kit- Supernatants of cell samples ECV304
were collected, cultured as above, treated with IL-
1β at 100 U/ml over 6-12-24 and 36 hrs or with IL-
1β at 100 U/ml additioned with aminaphtone at the
concentration of 2; 4; 6 Pg/ml, respectively. Moreo-
ver, samples non-stimulated with IL-1β were incu-
bated with the addition of aminaphtone alone at 2;
4; 6 Pg/ml.
The concentration of ET-1 existing in the superna-
tants was quantified through Endothelin-1 EIA-Kit
(CAYMAN Chemical) in an interval between 0 and
250 pg/ml. This immunometric test is based on the
"sandwich" technique with a double antibody.
b) Real-Time RT-PCR specific for Pre-Pro-ET-1
(PPET-1). The expression of PPET-1 gene was de-
tected at 6-12-24-36 hrs, respectively, in samples:
treated with IL-1β (100 U/ml) ; treated with IL-1β (100
U/ml) additioned with aminaphtone (2; 4; 6 Ph/ml) ;
non-stimulated by IL-1β but treated with ami-
naphtone alone. RT-PCR technique based on Taq-
Man technology was used (Applied Biosystems,
Foster City, CA), through a sequence determination
system ABI PRISM 7000 (Applied Biosystems). 2-4
Pl were collected form each cDNA, diluted 1:5, in a
final volume of 25 Pl. PCR mix containing 1x TaqMan
Universal PCR Master Mix with Ampo-Erase UNG
enzyme; a specific primer and a probe FAM-labelled
mix (Assay-On-Demand Gene Expression Prod-
ucts; Applied Biosystems). In the first amplification,
the AmpliTaq Gold enzyme was activated over 10
min. at 95°C. All genes were then amplified: a first
step of 15 sec. At 95°C; a second step of 1 min. at
60°C; all for 50 total cycles. The quantification of the
specific mRNA PPET-1 was normalized for the con-
stitutive gene expression glyceraldehyde-3-phos-
phate-dehydrogenase (GAPDH). Relative quantifi-
cations of the gene expression were made possible
by the use of the comparative method CT (∆∆CT).

5 6 



EP 2 335 695 A1

5

5

10

15

20

25

30

35

40

45

50

55

The CT value was defined as the number of PCR
cycles required for overcome the fluorescence signal
(defined as 10-fold the standard deviation of the ba-
sal variation). The ∆CT value was defined as the
difference between CT of mRNA PPET-1 and CT of
mRNA GAPDH. The course of the mRNA PPET ex-
pression was computed according to the formula
2-(∆∆CT), wherein ∆∆CT results to be the difference
between each ∆CT and the ∆CT of the sample having
the lowest mRNA (calibrator).

Statistical analysis

[0035] For the statistical analysis, the analysis of var-
iance was used (one-way ANOVA, ANalysis Of VAri-
ance) through a software version 12.0 (SPSS Inc., Chi-
cago, IL).

Comment of results

Adhesive molecules expression

[0036] The cytofluorometric analysis has demonstrat-
ed that aminapthone is capable of reducing in a statisti-
cally significant way the E-selectine expression (ELAM-
1) in ECV304 cells (MC: mean � standard deviation: 219
� 8.3; % positive cells 19.4 � 1.7) relative to cells incu-
bated with the complete culture medium alone (MC:
mean � standard deviation: 250 � 22 p<0.05; % positive
cells 29.1 � 3.1; p<0.05). Furthermore, it has been shown
that aminapthone inhibits, with a dose-dependent
course, the expression of adhesive molecules in activat-
ed cells; (cells incubated with IL-1β 100 U/ml: MC: mean
� standard deviation: 369.6 � 30.5; % positive cells:
38.4 4 � 3.7); (cells incubated with IL-1β 100 U/ml in the
presence of aminaphtone 2 mcg/ml: MC: mean � stand-
ard deviation: 332.2 � 36.8 p<0.001; % positive cells
36.6 � 4.5 p=n.s.); (cells incubated with IL-1β 100 U/ml
in the presence of aminaphtone 4 mcg/ml: MC: mean �
standard deviation: 278.4 � 16.2 p<0.001; % positive
cells: 28.2 � 2.9 p<0.001); (cells incubated with IL-1β
100 U/ml in the presence of aminaphtone 5 mcg/ml: MC:
mean � standard deviation: 252.6 � 10.3 p<0.001; %
positive cells 27.2 � 3.7 p<0.001). Results, expressed
as fluorescence mean channel (MC) are reported in the
enclosed Figure 1 and confirm the inhibitory activity ex-
erted by aminapthone on the expression of the E-selec-
tine adhesione molecule.

Endothelin production (ET-1)

[0037] EIA-kit confirms the trend, already observed at
a level of gene transcription of PRE-PRO-ET-1, accord-
ing to which aminapthone tends to reduce the ET-1 pro-
duction from samples of ECV304 cells, both stimulated
with IL-1 and incubated with the culture medium alone.
Furthermore, it has been noted that such inhibition on
ET-1 production resulted confirmed in all times and had

a dose-dependent course. (Fig. 2 and 3). The trend to a
linear decrement of the ET-1 concentration in different
times with increasing concentrations of aminapthone has
reached a statistical significance in the following cases:

6 hours: IL-1β vs. IL-1β + aminapthone 4 mcg/ml:
p<0.001; IL-1β vs. IL-1β+ aminapthone 6 mcg/ml:
p=0.000;
12 hours: IL-1β vs. IL-1β + aminapthone 4 mcg/ml:
p<0.05; IL-1β vs. IL-1β + aminapthone 6 mcg/ml:
p=0.000;
36 hours: IL-1β vs. IL-1β + aminapthone 6 mcg/ml:
p=0.000.

[0038] As regards cells non-activated with IL-1 but in-
cubated with the culture medium alone additioned with
aminaphtone at increasing concentrations, the statistical
significance was reached in the following cases:

12 hours: basal medium vs. aminapthone 6 mcg/ml:
p<0.05;
24 hours: basal medium vs. aminapthone 4 mcg/ml:
p<0.05; basal medium vs. aminapthone 6 mcg/ml:
p<0.05;
36 hours: basal medium vs. aminapthone 4 mcg/ml:
p=0.000; basal medium vs. aminapthone 6 mcg/ml:
p=0.000.

[0039] Obtained results are reported in the enclosed
Fig. 2 and 3 and confirm the inhibitory activity exerted by
aminaphtone on the endothelin-1 production. Experi-
mental results above shown confirm the novel use of am-
inaphtone, according to what has been described and
claimed in the present invention.

Claims

1. Use of aminaphtone for the preparation of a medi-
cament for treating arteriophaties.

2. Use according to claim 1, wherein said arteriopathies
are of a degenerative inflammatory type.

3. Use according to claim 2, wherein said arteriopathies
are referable to an inflammatory state of the arterial
vasal structure; preferably, of the endothelium.

4. Use according to any one of claims 1 to 3, wherein
said arteriopathies are selected from: arteriosclero-
sis, atherosclerosis, obliterative arteriopathy, Ray-
naud disease secondary to connectivitis, primitive
and secondary pulmonary hypertension, diabetic
microangiopathy, Buerger’s disease, systemic scle-
rosis and diseases characterized by endothelial
damage and activation and consequent tissue
ischemia.
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5. Use according to any one of claims 1 to 4, wherein
said medicament is for enteral or parenteral admin-
istration.

6. Use according to claim 5, wherein said medicament
is for oral administration.

7. Use according to any one of claims 5 to 6, wherein
said medicament contains a quantity of active sub-
stance aminaphtone in a quantity between 30 and
150 mg/dose; preferably, from 50 to 100 mg/dose.

8. Use according to claim 6, wherein said medicament
further includes a quantity of excipients selected
from: carriers, buffering agents, lubricants, disper-
sants, flavourings, sweeteners, stabilizers, preserv-
atives, antioxidants commonly used in the pharma-
ceutical formulation technique.

9. Use according to any one of claims 1 to 8, wherein
the daily dosage of said medicament is between 30
and 350 mg/day; preferably, from 50 to 300 mg/day;
more preferably, from 75 to 250 mg/day.
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