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Effects of calcium dobesilate and diosmin-hesperidin
on apoptosis of venous wall in primary varicose veins
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Background: Evaluation of the therapeutic effects of calcium
i dobesilate and diosmin-hesperidin through regulation of |

apoptosis.

! ‘Patients and methods: 56 Patients were divided into four
! groups; Group I consisted of patients (1 = 18) with the re- i
i cent diagnosis of primary varicose disorder who have never |
i used medications, Group Z consisted of patients {n = 14) who
! have used diosmin-hesperidin for at least six wecks prior ko !
! the operation, Group 3 consisted of patients (n = 14) who
! have used calcium dobesilate for at least six weeks priorto the
operation and finally Group 4 (Control group} consisted of
: normal saphenous vein biopsies {n = 10). All biopsies were |}
| stained with Hemaloxylin and Fosin, Tissue samples from 56
patients were immunohistochemicaily stained with antibod- |
! ies of anti-bel-2, anti-bax and anti-p53. Apoptosis was eval- |

| uated by TUNEL method.

Resudts: There were no statistically significant differences |
i among the groups in respect to gender distribution and
smoking status. [mmunohistochemical evaluation of apop- i
! tosis.related proteins revealed a statistically significant differ-
ence between Group 4 and the other groups with respect to |
{ ‘the apoptag staining on venous wall (p = 0.026). There were
sign'iﬁcam differences in the presence of bcl-2 protein expres-
 sion between groups4and Group 1 {p= 0.0002) and between

{"Group 1 and Group 3 (p = 0.023),

i Conclusions: Our stady highlights thie sxgmﬁcance of apop- |
i tosis in varicose disorders and sugests that calcium dobesi- |
i late, which is used in the treatment of varicose veins, could |

be of benefit by regulating apoptosis.

| Key words: Apoptosis, varicose veins, calcium dobesi-

late, lipid peroxidation, venous wall

. Zusammenfassung

Die Effekte von Calcium debesilate und Diosmin-hesperidinanf |
i die Apoptose der Venenwand in primir varikdsen Venen
© Hintergrund: Evaluation der therapeutischen Effektevon cal-
cium dobesilate und Diostnin-hesperidin durch Regulation
{ der Apoptose.
Patienten und Methoden: 56 Patienten wurden in vier Grup- |
i pen unterteill. Gruppe 1 bestand aus Patienten (n = 18) mit |
i der Diagnose einer primiren Varikose ohne medikamentése
i Therapie. Gruppe 2 enthielt 14 Patienten, die vor der Opera-
! tion mindestens sechs Wochen lang Diosmin-hesperidin ein-
: nahmen, Di¢ Patienten der Gruppe 3 (n = 14) nahmen pri- |
© operativ sechs Wochen lang Calcium dobesilate ein. Die fetz- |
{ te Gruppe stelite als Kontroligruppe ein Kollektiv aus 10 Pa.
{ tienten mit normalen Biopsien der V.saphena dar, Alle Biop- |
i sien wurden mit Hematoxylin und Eosin entnommen. Die
Proben von 56 Paticnten wurden immunhistochemisch mit |
¢ den Antikérpern anti-bel-2, anti-bax und anti-p53 gefirbt. |
! Die Apoptose wurde mit der TUNEL Methode ausgewertet. |
| Ergebnisse: Es zeigten sich keine statistisch signifikaniten Un-
i terschiede zwischen den Gruppen hinsichtlich der Ge- |
schlechterverteilung oder der Nikotinkonsums, Die immun-
histochemische Auswertung der Apoptose assozilerten Pro- |
: teine wies hinsichtlich der Apoptag Firbung an den Venen- |
winden eine statistisch signifikante Differenz zwischen |
¢ Gruppe 4 und dent dbrigen Gruppen auf (p = 0.026). Es zeig- |
i ten sich signifikante Unterschiede hinsichtlich bel-2 Protein |
i Expression zwischen den Gruppen 4 und } (p = 0.0002) und i
i zwischen den Gruppen } und 3 {p = 0.023). .
| Schlussfolgerungen: Unsere Studie hebt die Signifikanz der
{ Apoptose bei den varikssen Erkrankungen hervor und lisst |
i darauf schlieBen, dass Calcium dobesilate, das zur Therapie
! der Varikosis genutzt wird, durch die Regulauon der Apop- i
{ tose von Vorteil sein kann. :

* This study was presented 1o the F3* Nattonal Congress of Vascular Suzgery, May 2007 Antabva Turkey
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Introduction

The etiology of varicose veins re-
mains unknown despite its wide-
spread occurrence. Many factors are
implicated in the etiology of varicose
veins. These factarsinclude pregnan-
cy [15], obesity [33], some cccupa-
tional diseases, alterations on vessel
wall[4,13, 38, 39} and genetic factors
[11]. Recently, it has been indicated
that apoptosis is cffective in the ves-
sel wall weakness and in the develop-
ment of vaticose veins [4, 13, 38, 39).
There exist two theories about the
pathology of varicose veins [35]; one
is the valve failure theory and the sec-
ond is vessel wall weakness pro-
gressed by metabolic and physiolog-
ic alterations in vessel wall cells [39].
The more accepted second theory
suggests that dysregulated apoptosis
affects the natural process and caus-
es structural and functional deterio-
ration In vessel wall. Changes in
elastin and collagen content of vessel
wall [13, 39] or changes in concen-
trations of inhibitors and metallo-
proteinases in extracellular matrix
{5] are the possible explanations for
development of varicose veins.
Apoptosis or programmed cell death
is regulated by intrinsic and extrinsic
mechanisms involving many pro-
teins. Bcl-2 family and specific cas-
pases take place in intrinsic pathway
{mitochondrial or type 1 pathway).
Extrinsic pathway (transmembrane
or tvpe 2 pathway) involves proteins
stich as Fas and TNF-R [1,13]. In re-
cent vears apoptosis has been imphi-
cated in some of the wvascular
pathologies such as atherosclerosis,
inflammatory vessel diseases and
aneurysms [7, 29]. p53 is an impor-
tant regulator of the cell cycle as it
triggers growth arrest or leads to
apoptosis in response to cellular
stress.

One of our study drugs calcium
dobesilate (Doxium® 3500 mg) has
been previously shown to have an in

vitro antioxidant effect [18]. This
molecule is suggested to have anti-
apoptotic effects through inhibition
of membrane lipid peroxidation by
free oxvgen radicals in human ery-
throcytes and polymorphonuclear
leucocytes and through clearance of
superoxide anions [18].

Flavonoids (Diosmin+Hesperidin -
Daflon® 500 mg) are known to pro-
tect tissues and cells against reactive
oxvgen radicals in literature (8], In
one study, thisdrug is proposed to ex-
ertaprotective effect by the clearance
of free radicals and other oxidant
products from the tissue [12]. This
drugisalso protective for neutrophii-
mediated venous wall injury | 2]. Re-

ports are also available about drug.

which suggests a regulatory eftect for
apoptosis in cancer patients [26].

In our study, we analysed the relation
of apoptosis with the varicase veins.
The main purpose of the study was
to show the effects of calcium dobe-
silate and diosmin-hesperidin on
apoptosis of venous wall,

Patients and methods

Patients

This study was supported by Scien-
tific Research Projects of our Univer-
sity {Nr. 2005-61) and approved by
the ethic committee. Informed con-
sents were obtained from all patients.
Total 46 patients, who underwent an
operation between February 2005
and Decernber 2006 for C2, 3 and 4
primary varicose veins according to
CEAP classification were included in
the study. In all patients actual diag-
nosis was primary varicose veins.
Also in the same period, saphenous
vein biopsies were obtained from 10
patients (control group) admitted
for coronary bypass operation and
who were found to have normal great
saphenous vein in both preoperative
Dopplerultrasonography (USG) and
intraoperative examination. Forty-

six patients with varicose veins and
10 patients undergoing coronary
artery  bypass surgery {control
group), total 56 subjects were includ-
ed in the study. Long saphenous vein
biopsies were taken from distal part
of the veins (below knee). All biop-
sies were taken from stages [ITand IV
patients according to Hach classifi-
cation [19]. The distribution of pa-
tients was performed by randomiza-
tion. Patients were divided into four
groups. Of 18 patients in group 1
{45.2 £ 15.7), 9 were female (50%)
and other 9 were male (50%]), who
have not used any medication with-
in the last six weeks. Operational
indications of the patients were com-
posed of pain, edema, venous stasis
or cosmetic problems. The com-
plaints of all patients were continu-
ing for at least a year,

Of 14 patients in group 2 (44.0 %
12.9), 6 were female (43%) and oth-
er 8 were male (57%), who have used
diosmin-hesperidin 1000 mg/day
{2 x 500 mg) for at least six weeks pri-
or to the operation.

Of 14 patients in group 3 (469 &
11.6), 6 were female {43%) and oth-
er 8 were male {37%), who have used
calciurn dobesilate for at least six
weeks prior to the operation. The
usual dose was as 2 x 500 mg. The dis-
tribution of patients in the first three
groups according to CEAP classifica-
tion is presented in TableI. There was
no statistical difference between the
groups in terms of CEAP classifica-
tion.

Of 10 patients in group 4 (59.9 £
10.9), 4 were female (40%) and oth-
er 6 were male (60%). All patients
with coronary artery discase includ-
ed in all of which preoperative
Doppler USG examination revealed
a normal anatomy and functioning
superficial and deep venous systems.
Doppler USG examinations of the
veins were conducted in transverse
and longitudinal axes. Presence of
backflows was validated by breathing
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Tabie i: Distribution of patients according to CEAP dlassification

T CEAPQlassz

Group L. . " 10/18(555%) ..
Group 2 18/14(57.2%)

L84 (57.2%) o

and augmentation maneuvers. Pres-
ence of intraluminal thrombus was
also evaluated. Deep venous insuffi-
ciency was detected in 8 (17%) of 46
patients with varicose veins. The per-
centage of patientsin each group who

had deep venous insufficiency; three

patients (37.5%) in group 1, two pa-
tients ( 25%) in group 2, and three
patients (37.5%) in group 3. Venous
thrombosis was 1ot detected in any
of our patients. Demographic and
clinical features of the patients are
presented in Table IL

Histopathologic examination

Tissue specimens obtained during
the procedure were fixed in 10% for-
malin after gross examination of the
vein one random sample was taken
from both control group and vari-
cose vein and embedded in paraffin
cut into 5 pm sections and stained
with Hematoxylin and Eosin {H-E).
All H-E slides were reviewed by the

"CEAP Class 3
518 (27.7%)

4114 (28.5%)
314 (21.4%).

CEAP Class 4
3/18 (16.8%) -

2104 (14.3%)
3714 (21.4%)

same pathologist. 1 slide was select-
ed from each case and same block
used for immunohistochemistry and
TUNEL method, Additienally, Mas-
sons's trichkrome and elastic stains
were done in both control group and
varicose vein and then we compared
staining pattern. Control group as-
sumed to be containing normal
amount of connective tissue,

Immunohistochemical study

Formalin fixed paraffin embedded
tissues were cut into 4 pm sections
deparafinized in xylene and dehy-
drated. The immunoperoxidase pro-
cedure was performed using the
Streptoavidin-biotin-peroxidase
method. Endogenous peroxidase ac-
tivity was blocked with 3% hydrogen
peroxide for 10 minute. Antigen re-
trieval was performed using 0.01 M
sodium citrate buffer through mi-
crowave processing. Primary anti-
bodies (antibd-2 clone:124- Diag-

Table lI: Demographic and clinical features of patients

Gender {F)

Smoking (+)
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nostic Biosystern (DBS), anti-bax
clone: 2D2- DBS, anti-p53, clone:
D07-DBS) were applied for 2 hours
at room temperature. The antibody
reactions were visualized using 3
amino-9-ethylcarbazole (AEC). Sec-
tions were weakly counter stained
with Mayer's hernatoxylin. Tonsil for
bel-2, Hodgkin lymphoma for bax
and colonic carcinomas for p33 were
used as a positive control. Sections
were assessed for each biopsy in con-
tigous high-power fields (400 x mag-
nification) and the proportion of
positively staining cells were record-
ed by examining 1000 cells.

TUNEL assay

TUNEL {terminal deoxynucleotidyl
transferase-mediated dUTP nick
end-labeling) method was used to
demonstrate the presence of apop-
totic cells. Apoptag {Chemicon} was
used as a primary antibedy. Follow-
ing deparaffinization and inactiva-
tion of endogenous peroxidase with
3% hydrogenperoksidase, the shides
were  incubated with 20 pg/ml
proteinase K {applipere; Oncor,
Gaithersburg, Md) for 15 minutes.
The following steps were performed
according to the manufacturer’s in-
structions of TUNEL assay using
Apoptag plus peroxidaseinsitu apop-
tosis detection. Finally, the slides

Age:'(\"e'afs) © 7 Gender{M) Disease duration
. Group 1 45.2 % 15,7 9/18 918 9118 14221
; (50%) (50%) (50%)
. Group 2 4402129 614 8/14 5/14 150+ 1.9
po S (42.9%) {57.1%} (35.79%) ‘
| Group3- . #69%116 - 614 ST P ' 7/14 14.8 £ 2.0
. B (42_9%) C(87.1%) (59%)
 Groupd | 5994189 emal. . 410 . Sho None
P o {60%) {40%) {56%)
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subito 2.V licensed customer copy supplied and prinfed for Bibliothéaue de Sclences H {COMOBXOO37 1)
+ H ‘g 3 i




were incubated with diaminobenzi-
dine. Counterstaining of the speci-
mens was done with 1% methyl green
for 16 minutes. Macrophages within
the germinal center of tonsil used as
positive control, Each specimen were
evaluated in light microscopy at high
magnification (x 400). TUNEL pos-
itive cells were counted at 10 differ-
ent fields of each specimen by the
same observer and the apoptotic in-
dex was calculated by examining
1000 cells,

Statistical analyses

Data were entered using SPSS 10.0
package program.In statistical analy-
ses, Chi-Square test was used for
qualitative variables; Kruskal-Wallis
test and Mann Whitney-U test were
used for quantitative variables. Insta-
tistical interpretations p < 0.05 was
considered as significant.

Results

There was no significant difference
among the groups in respect to the
demographic features suchasgender,
smoking and accompanying dis-
eases. In the evaluation of groups in
regard to age status with the excep-
tion of control group, group 4, there
was no difference among groups 1,2
and 3. There was also no statistically
significant difference among groups
1,2 and 3 with respect to the presence
of familial history of varicose veins
which suggest a genetic predisposi-
tion (Table I1). According to the age
of disease there was no statistically
difference among the study groups
{groups 1,2 and 3). Presence of coro-
nary artery disease in group 4 nor-
mally produces astatistical difference
with regard to the presence of accom-
panying diseases in other groups.

Histopathologic examination
None of the HE-stained sections dis-
played necrosis in any group.

£ e et ol velume 37, Ksue 3. Angust 2oof

Augmentation of intimal connective
tissue and intimal thickening were
observed in 14 patients in group 1, 8
patients in group 2, 10 patients in
group 3and 2 patients in group 4. Ad-
diticnally, complete disappearance
of internal elastic lamina was seen in
12 patients in group 1,in 13 patients
n group 1, in 11 patients in group 3
and in 2 patients in group 4 whereas
degeneration characterized by frag-
mentation was observed in 6 patients
in group 1,in 1 patient in group 2,in
3 patientsin group 3 and in 2 patients
in group 4. Statistical evaluation of
intirnal connective tissue augmenta-
tion and intimal thickening on ve-
nous wall revealed significant differ-
ence between groups 1 and 4 (p =
0.005). and between groups 3 and ¢
{p = 0.03). There exist statistically
significant  differences  between
groups I and 4 (p = 0.048). groups 2
and 4 (p = 0.001) and groups 3 and
4 (p = 0.01) with respect to the de-
generation of internal elastic lamina.
Results indicate abetter condition for
the patients in group 4 than in other
three groups which also suggest an
important role for the disappearance
or degeneration of elastic famina in
varicose veins.

Molecular mediators of apoptosis
Apoptag

Apoptag staining was found to be
positive in total 7 cells of 3 patients

Figure 1: TUNEL staining in ad-
ventitial fayer (Apoptag x 400) ;
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in group 4 and in 1 cell of 1 patient
in group 3, signifying the presence of
apoptosis (Fig. 1). Apoptag staining
of all groups were seen in adventitial
favers. The other groups did not ex-
hibit Apoptag staining. The number
of cells committing apopiosis was
found to be statistically different in
group 4 compared to the other
groups (p = 6.026}. The percentages
of Apoptag positiveness was calculat-
ed as 30% in group 4, 7.1% in group
3 and 0% in other groups (Table I11).
This suggests that normal venous
wall differs in respect 1o the presence
of Apoptag staining compared to
varicose veins.

Bcl-2 expression:

Positive stating was observed for Bel-
2 expression in 75, 17 and 4 ¢dls in
groups 4, 3 and 2, respectively (Fig.
2). We did not obscrve positive stain-
ing for bel-2 in group 1. Immunchis-
tochemically staining of this protein
bed-2 expression in group 4 produces
significant statistical difference com-
paretogroups 1,2and 3 {p=0.0002).
Bel-2 expression in group 3 was
found to be significantly different
compared togroup 1 (p=0.023).The
percentage of Bcl-2 expression in
groups was calculated as 70%, 35.7%,
7.1% and 0% in groups 4,3,2 and 1,
respectively (Table 1V). Thereason of
higher percentages in group 4 sug-
gests Bcl-2 expression is higher in

Figure 2: Bcl-2 expression in ad- |
ventitial layer {SAB-AEC x 400) ;
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Table {1i: Distribution of Apoptag staining of patients according to the groups

i Group } 0
: Group 2 o
! Group 3 1

3

.Group 4

Number of patients

Number of cells %
] 0
0 0

i 7.k
7 30

Table IV: Distribution of patients in terms of Bcl-2 expression according to

the groups
T . Numb:taiofpatiehts -
Group | 6/18 " '
i Group2 1/14
{ Group3 5/14
710

! Group 4

normal venous wall. The difference
between group 3 and 1 could be ex-
plained by regulatory effect of calci-
um dobesilate onapoptosisby induc-
ing diminished or absent Bel-2 ex-
pression.

Expression of bax and p53

None of the samples displayed stain-
ing with proapoptotic protein, bax.
Samples also did not display nuclear
staining for p53.

Discussion

Apoptosisisa programmed cell death
which takes place in cellular develop-
ment and homeostasis. Dysregulated
apoptosis is implicated in the devel-
opment and pathogenesis of numer-
ous diseases such as atherosclerosis,
cardiovascular diseases, neurodegen-
erative disorders and cancer {20, 27,
28].

In recent years some studies focused
on dysregulated or impaired apopto-
sis In patients with varicase veins in
which the etiopathogenesisis still not
clear [3,4,13,38]. The common con-
clusion of these studies is that apop-

Number of cells %

4] 0

4 7.1
17 35.7
75 70

tosis could take part in the develop-
ment of varicose veins. In our study,
in addition to investigating the role
of apoptosis in the development of
varicose veins, we investigated the ef-
fects of calcium dobesifate and dios-
min-hesperidin, the drugs used in
varicose veins, on apoptosis.
Apoptosis is a dynamic process in
which proapoptotic and antiapop-
totic proteins are involved [1, 27].
Bax, bak, bid and bad are proapop-
totic proteins, whereas Bel-2, Bel-xl
and Bel-w are antiapoptotic proteins
[1,27}. The expression and activities
of these proteins are effected by cel-
lular injury, growth factors and sur-
vival factor from other cells (1], If
there is no cellular injury and in the
presence of normal survival factor,
antiapoptotic members of Bel-2 pro-
tein farnily suppresses apoptosis [1].
On the contrary, if there is cellular in-
pury or lack of survival factors, apop-
tosis, the programmed cell death is
triggered [1].

Despite the limited current knowl-
edge of cell turn-over on the vessel
wall, recent studies implicate dysreg-
ulated apoptosis in the development
of restenosis secondary tointimal hy-

Original communication 237

perplasia following angioplasty and
venous grafting [ 14, 30]. The associ-
ation of dysregulated apoptosis and
varicose veins was first suggested in a
studyby Ascheretal.[3] inwhichthey
proposed a relation between varicose
veins and abnormal changes in the
cell cycle of vessel wall and distur-
bances in DNA repair mechanisms
[21}. Subsequent studies supported
the assumption of apoptosis sup-
pression in vessel wall of varicose
veins {4, 13, 38}, Inhibition of apop-
tosis in vessel wall could translate
into a longer survival and dysfunc-
tion of cells. Dysfunctional cells with
fongersurvivalmight cause weakness
and dilatation in vessel walk.

In the context of the knowledge
given above, one or more factors in-
volved in apoptotic process of vari-
cose discase may facilitate the pro-
gression of the disease. In the litera-
ture, Bel-2 expression is reported to
be a protective factor against vascu-
lar apoptosts [6, 34]. Bcl-2 protein is
thought to support cellular viability
by regulating lipid peroxidation, cel-
lular redoy state and intracellular cal-
cium balance [ 10,22,27]. Also in our
study positive Bcl-2 expression was
found to be higher in the control
group. Lack of staining in group |
suggests missing bcl-2 protein ex-
pression may have a role in develop-
ment of varicose veins. Consistent
with the literature, despite monitor-
ing Apoptag positivity in 3 patients
ingroup 4, not ubservingitin any pa-
tientin group 1is gave rise to thought
that dysregulation of programmed
cell death could play a role in the eti-
ology of varicose veins.

We believe that imbalance of regula-
tory proteins in patients with varn-
cose veins distupts normal apopto-
sis. Damaged and dysfunctional cells,
in the vessel wall do not commit
apoptosis and hence could not be
killed. Structural and functiona! de-
terioration of these cells may play a
role in development of varicose veins.
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There exist two major theories about
the occurrence mechanism of vari-
cose veins {23, 25, 39| and one of
which is the venous valve failure the-
ory that explain vein dilation and the
second is wall weakness theory that
explains vessel wall enlargement.
When considering the first theory,
accurrence of varicose veins is con-
tradictory to the theory despite the
lack of insufficiency in sapheno-
femoral junction of vena saphena
magna (VSM) {23, 39]. On the other
hand, lack of venous dilation in VSM
used as in situ arterial graft after valve
deformation despite exposure to ar-
terial pressure attenuates the valve
failure theory [39}]. For this reason re-
cent studies have conducted investi-
gating the possible relation between
vein dilation and disturbances in ve-
nouswall [4, 13, 24,235, 38]. Common
conclusions of these studies are im-
paired apoptosis, inhibition of cell
cvcle and loss of integrity between
structural components of venous
wall {smooth muscle, clastic fibers
and collagen fibers) may deteriorate
the structure of venous wall. All these
pathologic events may occur in
sapheno-femoral junction region.
Wall weakness in this region may it-
self cause venous difation and valve
incompetence. In our study we found
injury of elastic lamina and augmen-
tation of intimal connective tissue in
venous wall along the finding of sup-
pressed apoptosis in varicose veins.
Disturbances of venous metabolism
causing extraceflular matnx remod-
eling in venous wall are considered to
be a first step mechanism of cellular
injury in venous wall [17]. Injury to
venous wall is mediated by free oxy-
gen radicals produced by the result of
deterioration of this metabolism.
Free oxygen radicals mav be a trigger
factor for lipid peroxidation and cel
damage in venous wall [17]. Conse-
quently, degradation of ghucose-
aminoglvcans and collagen increases
[37].Inonestudy[16],itwasdemon-

Fnzetal Volume 370550 3. Augudt 2008

strated that alterations in venous
connective tissue were important for
the proteolytic activity of saphenous
vein even in stages without valvular
insufficiency. Consequently, levels of
bel-2, a regulatory protein for celiu-
lar lipid peroxidation, may be affect-
ed by lipid peroxidation in venous
wall caused by free oxygen radicals.
The imbalance between proapoptot-
ic and antiapoptotic members of bel-
2 family might playan importantrole
in the development of varicose veins.
In our study we examined the effects
of calcium dobesilate, and diosmin-
hesperidin on apoptosis. Calcium
dobesilate inhibits membrane lipid
peroxidation in human erythrocytes
and polymorphonuclear leukocytes
in effect of free oxygen radicals and
scavenges superoxide anions 18]
The drug is also used as an angiopro-
tective agent like diabetic retinopathy
and venous insufficiency for the
treatment of vascular discases [18]. It
has been reported to decrease capil-
tary permeability and fragility in di-
abetic retinopathy [18], decrease
blood viscosity {18], inhibit platelet
aggregation [18, 32] and decrease
thrombus formation [31]. The effect
of decreasing capillary permeability
1s thought to be related with its reg-
ulatory effect on collagen biosynthe-
sis in basal membrane {40]. A clini-
cal studv on human peripheral
mononuclear cells suggests that cal-
cium dobesilate contributes to the
regudation of apoptosis by lipid per-
oxidation {18]. The same study also
suggests that calcium  dobesilate,
along human peripheral mononu-
clear blood cells, exerts antioxidant
effects also in human polymor-
phonuclear cells, ervthrocytes and
bovine endothelial cells. This is ac-
complished by decreasing concentra-
tions of superoxide anions and free
oxvgen radicals [ 18].

In the literature, flavonoids (Dios-
min-hesperidin) are known to pro-
tect tissue and cells efficiently against

VA coal 37 23y a0
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frec oxygen radicals [8). In one study
the protective effect has been shown
to be caused by clearance of tissues
from free radicals and other oxidized
products with the effect of this drug
{12}. This drug is also protective
against neutrophil-mediated injury
of venous wall [2]. It is also reported
that this drug inhibits tumor growth
and promaotes apoptasis in patients
with colon cancer [26). Though
flavonoids are known to protect tis-
sue and cells against free oxygen
radicals as calcium dobesilate, we
have not shown regulation effect of
flavonoids on apoptosis in our study.
An experimental study [36] showed
that; chronic clevation of venous
pressurcis associated with an inflam-
matory reaction in venous valves, a
process that mav lead to thar dys-
function, reflux and upstream cleva-
tion of venous pressurce. These effects
are mitigated by the anti-inflamma-
tory tlavonoids (MPEF) in a dose de-
pendent manner {50 mg/kg/day, and
100 mg/kg/day). According to this
study, MPFF dose (1000 mg/dav)
mav be insufficient for inhibition of
lipid peroxidation and protection
against occurrence of apoptosis-me-
diated varicose veins in our study.

Formation of lipid peroxidation, free
oxvgen radicals and superoxide an-
ions has an important partin the ini-
tiation and progression of venous
wall injury [17]. Free oxygen radicals
by acting through myeloperoxidase
and oxidases binding to cell mem-
brane, activates ncutrophils which in
turn cause structural and functional
injury of celt {9, 17, 35]. In our study
prepared with the scope of instruc-
tions given in etiopathogenesis of
varicose veins, demonstration of bel-
2 expression in group 3 patients us-
ing calcium-dobesilate for varicose
veins campared to patients in group
1 is important. Finding this expres-
sion as statistically significant (p =
0.023)also mightbe related with pro-
tective role of calcium-dobesilate
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against cellular injury. Decrease in
cellular injury and dysregulation of
apoptosis mav resultin sustained cel-
lular viability as a consequence of
bcl-2 expression. This effect of calci-
um dobesilate may be caused by
decrease in lipid peroxidation and
clearance of free oxygen radicals and
superoxide anions in tissue. There-
fore we think that regulation of reg-
ulatory proteins in apoptosis might
in tum maintain normal apoptotic
process. We consider that regulated
apoptosis has a protective effect
against development and progres-
sion of primary varicose veins.

In conclusion, we consider dysregu-
lated apoptosis may be play a role an
important factor in the etnopatho-
genesis of varicose veins. While con-
sidering mitochondrial apoptotic
pathway (intrinsic) as a primary step
for dysregulated apoptosis, we be-
lieve that a dysregulation in any step
of apoptosis might trigger develop-
ment of varicose veins. The results of
our study suggest that use of calcium
dobesilate in patients with varicose
veins and with the risk of developing
varicose veins might have the protec-
tive potential against occurrence of
apoptosis-mediated varicose veins.
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