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Abstract
Background. Extensive extracellular matrix remodelling is present in the wall of varicose veins. The process
is controlled by numerous factors, including peptide growth factors. The aim of the study was to evaluate
the content of insulin-like growth factor I (IGF-1), insulin-like growth factor binding protein 3 (IGFBP-3), and
insulin-like growth factor-1 receptor (IGF-1R) in the wall of varicose veins and varicose veins complicated by
thrombophlebitis.
Material and methods. Walls of varicose veins and varicose veins complicated by thrombophlebitis made
up the studied material. Walls of normal saphenous veins, which were harvested from patients with chronic
limb ischaemia undergoing infrainguinal by-pass grafting, made up the control material. Contents of IGF-I,
IGFBP-3, and IGF- IR in the investigated tissues were evaluated using the ELISA method.
Results. IGF-I content in walls of varicose veins and varicose veins complicated by thrombophlebitis were
comparable, and were increased compared to the walls of normal veins. IGFBP-3 content was significantly
increased only in the walls of varicose veins complicated by thrombophlebitis. IGF- IR level were increased in
the walls of varicose veins compared to the walls normal of veins; whereas, in the course of thrombophlebitis,
it was increased compared to the walls of normal veins, as well as uncomplicated varicose veins.
Conclusions. The study results indicate differences in IGF-I, IGFBP-3, and IGF- IR content between walls of
healthy veins, varicose veins, and varicose veins complicated by thrombophlebitis.
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Streszczenie

Wstep. W Scianie zylakéw koriczyn wykazano rozleglq przebudowe macierzy pozakomdrkowej tkanki tgcznej.
Proces ten jest kontrolowany przez wiele czynnikéw, w tym przez peptydowe czynniki wzrostu. Celem pracy
jest ocena zawartosci insulinopodobnego czynnika wzrostu | (IGF-I), biatka 3 wigzqgcego insulinopodobny
czynnik wzrostu (IGFBP-3) oraz receptora typu | dla IGF (IGF-R) w Scianie zylakéw i zylakéw powikfanych
zakrzepowym zapaleniem.

Materiat i metody. Materiatem badanym byly sciany zylakéw i zylakéw w stanie zakrzepowego zapalenia.
Materiat kontrolny stanowily $ciany prawidiowych zyt odpiszczelowych, pobrane od chorych na przewlekie
niedokrwienie konczyn, u ktérych wykonano pomostowanie udowo-podkolanowe. Metodg ELISA oceniono
zawartos¢ IGF-1, IGFBP-3 oraz IGF- R w badanych tkankach.
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Whyniki. Zawartosc IGF-1 w Scianie zylakéw oraz zylakéw powikianych zakrzepowym zapaleniem jest poréw-
nywalna i jest wieksza niz w scianie zyt prawidtowych. Zawartos¢ IGFBP-3 jest wieksza wylgcznie w $cianie
zylakéw powikfanych zakrzepowym zapaleniem. Zawartos¢ IGF- | Rw scianie zylakéw jest wieksza niz w Scianie
zyt prawidiowych. Ponadto w przebiegu zakrzepowego zapalenia zawartosc tego receptora jest wicksza takze
w poréwnaniu ze sciang zylakéw niepowikfanych.

Whioski. Wyniki badar wskazujg na réznice w zawartosci IGF-1, IGFBP-3 i IGF- 1R pomiedzy scianami zyt
zdrowych, zylakéw konczyn oraz zylakéw konczyn powiktanych zakrzepowym zapaleniem.

Stowa kluczowe: IGF-I, IGFBP-3, IGF- R, zakrzepowe zapalenie zyt, zylaki konczyn
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Introduction

The multifactorial aetiology of varicose veins has still
not been clearly explained, in spite of their high preva-
lence in the societies of developed countries. However,
ample evidence implicates changes in the mechanical
properties of the vein wall as a key factor in the disease
pathogenesis [1-3].

The mechanical properties of the vessel wall depend
to a great extent on extracellular matrix composition. Its
extensive changes have been demonstrated in the wall
of varicose veins [4, 5]. Tissue remodelling is a complex
process, which is controlled by numerous factors, includ-
ing peptide growth factors. Increased content of trans-
forming growth factor § (TGF-3) and fibroblast growth
factor (FGF) have been demonstrated in the wall of vari-
cose veins. Furthermore, increased blood concentration
of vascular endothelial growth factor (VEGF) was found
in patients with varicose veins [6-9]. Another growth
factor which influences extracellular matrix metabolism
is insulin-like growth factor | (IGF-I). It enhances synthe-
sis of collagen type | and selected glycosaminoglycans,
among its other biological activities [10—12].

The liver is the main site of IGF-I synthesis, but
the growth factor is also synthesized by endothelial
cells and smooth muscle cells (SMCs) of the vessel
wall [13]. Only 1% of IGF-l is present in its free form;
whereas, most of the growth factor forms a complex
with its binding proteins, including insulin-like growth
factor binding protein 3 (IGFBP-3), which carriers
about 90% of IGF-I. A complex composed of IGF-I and
IGFBP-3 plays a key role in IGF-I movement to extravas-
cular compartment [14]. Furthermore, IGFBP-3 cre-
ates a stable tissue reservoir for IGF-l because it has
as much as 50 times greater affinity to IGF-I than the
growth factor receptors [|15]. The metabolic effects
of IGF-1 depend on its binding to the receptor with its
subsequent autophosphorylation. A key role in biologi-
cal activity of the growth factor is played by insulin-like
growth factor-1 receptor (IGF-1R) [16].

Wstep

Dotychczas w petni nie wyjasniono wieloczynniko-
wej etiologii zylakéw konczyn, pomimo powszechnego
wystepowania choroby w spoteczenstwach krajéw roz-
winietych. Sposréd wielu czynnikéw predysponujacych
do jej rozwoju zmianom wtasciwosci mechanicznych
$ciany zylnej przypisuje sie¢ kluczowe znaczenie w pa-
togenezie choroby [1-3].

Wiasciwosci mechaniczne $ciany naczyniowej zaleza
miedzy innymi od sktadu macierzy pozakomérkowej
tkanki tacznej, ktérej rozlegta przebudowe wykazano
w $cianie zylakow konczyn [4, 5]. Przebudowa tkanek
jest ztozonym procesem kontrolowanym przez wiele
czynnikdw, w tym przez peptydowe czynniki wzrostu.
W Scianie zylakéw korczyn wykazano zwiekszona za-
wartos¢ transformujacego czynnika wzrostu § (TGF-f)
oraz czynnika wzrostu fibroblastow (FGF), natomiast we
krwi chorych na zylaki korczyn odnotowano zwiekszone
stezenie naczyniowego czynnika wzrostu $rédbtonka
(VEGF) [6-9]. Kolejnym czynnikiem wzrostu, ktory
wplywa na metabolizm macierzy pozakomérkowej, jest
insulinopodobny czynnik wzrostu | (IGF-I). Zwieksza on
miedzy innymi synteze kolagenu typu | oraz wybranych
glikozoaminoglikanéw [10-12].

Czynnik IGF-I jest syntetyzowany przede wszystkim
w watrobie, ale réwniez przez komorki srédbtonka
i miesni gtadkich sciany naczyniowej [13]. Tyko 1%
czynnika wzrostu wystepuje w formie wolnej. Pozostaty
IGF-I zwiazany jest z jego biatkami wigzacymi, w tym
w 90% z biatkiem 3 wiazacym insulinopodobny czynnik
wzrostu (IGFBP-3). Kompleks IGF-1i IGFBP-3 odgrywa
kluczowa role w transporcie czynnika wzrostu do prze-
strzeni pozanaczyniowej [14]. Poniewaz IGFBP-3 cha-
rakteryzuje si¢ nawet 50-krotnie wigkszym powinowac-
twem do IGF-I niz receptory czynnika wzrostu, to biatko
to petni funkcje stabilnego rezerwuaru IGF-I w tkankach
[15]. Metaboliczne efekty dziatania IGF-I zaleza od zwia-
zania sie czynnika wzrostu z jego receptorem, ktéry
ulega aktywacji na drodze autofosforylacji. Kluczowa
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It is suspected that IGF-I may also play a role in
structure as well as function alterations of the vein wall
in patients with varicose veins. Thus, the aim of the
study was to evaluate the content of IGF-I, IGFBP-3,
and IGF-IR in the walls of varicose veins and varicose
veins complicated by thrombophlebitis in comparison
with the walls of normal veins.

Material and methods

The investigation protocol was approved by the
Committee for Ethics and Supervision on Human and
Animal Research of the Medical University of Bialystok.
A total of 24 patients (16 women and 8 men; mean age
52.9 + 9.2; range 48-65) were enrolled in the research.
All of them underwent surgery for primary varicose veins
complicated by thrombophlebitis, which was treated
conservatively in an acute phase of the disease. The in-
terval between the disease onset and surgical treatment
varied from 3 to 18 months (8.5 + 5.1).

A preoperative Duplex Doppler examination of low-
er limb veins was performed in all patients. Superficial
and deep veins were examined in a standing position
with a 5-10 MHz linear transducer (Siemens Elegra,
Siemens, Erlangen, Germany). Venous competence
tests were performed in longitudinal sections, with
the insonation angle less than 60°. Reflux time longer
than 0.5 seconds was accepted as a sign of valvular in-
competence. All patients in the studied group exhibited
sapheno-femoral junction incompetence with reflux in
the femoral region of the greater saphenous vein (GSV).
The lesser saphenous vein was affected in 2 patients
(8%). Patients with a history of sclerotherapy or deep
vein thrombosis, as well as those with deep vein reflux,
were excluded from the study.

Segments of varicose veins and varicose veins com-
plicated by thrombophlebitis, which were collected
during classical varicose vein operations from the calf
region of the operated limb, made up the studied ma-
terials. The control materials consisted of segments of
normal GSV harvested from 12 patients (8 women and
4 men; mean age 57 *+ 5.1; range 48-65) with chronic
limb ischaemia, who underwent infrainguinal by-pass
grafting. Varicose veins and pathological vein reflux were
absent in the control group of patients. All collected sam-
ples were washed with 0.9% NaCl solution, weighed,
cut, and stored at —70°C.

Harvested tissue samples were cut into pieces, sus-
pended ina0.05 M Tris-HCl buffer (pH 7.6) ina 1:3 (w/v)
ratio, homogenized with a knife homogenizer (25,000 rpm
for 45 s at 4°C), and sonicated (20 kHz, 4 X |5 s at 4°C).
After centrifugation (10,000 Xg for |5 minutes at 4°C)
the protein content was determined according to Brad-

role w aktywnosci biologicznej IGF-I odgrywa receptor
typu | dla IGF-I (IGF-IR) [16].

Zaktadajac, ze rowniez IGF-I moze uczestniczy¢
w zmianie struktury i funkgji $ciany zylnej u chorych
na zylaki koriczyn, celem pracy byfa ocena zawartosci
IGF-I, IGFBP-3 i IGF-1R w $cianie zylakow i zylakow
powiktanych zakrzepowym zapaleniem w poréwnaniu
ze $ciang zyt prawidfowych.

Materiatl i metody

Badanie przeprowadzono po uzyskaniu zgody Komisji
Bioetycznej Uniwersytetu Medycznego w Biatymstoku.
Wiaczono do niego 24 chorych (16 kobiet i 8 mezczyzn)
w wieku 48-65 lat (52,9 = 9,2 roku) operowanych
z powodu pierwotnych zylakéw koriczyn powiktanych
zakrzepowym zapaleniem, ktére leczono zachowawczo
w ostrym okresie choroby. Czas pomiedzy wystapieniem
zakrzepowego zapalenia zylakéw a leczeniem operacyj-
nym wynosit 3—18 miesiecy (8,5 = 5,1 miesiaca).

U wszystkich chorych wykonano przedoperacyjnie
badanie doplerowskie z podwojnym obrazowaniem
ukfadu zylnego konczyn dolnych. Zyty uktadu powierz-
chownego i gtebokiego badano u chorego pozostajace-
g0 W pozycji stojacej, glowica liniowa o czestotliwosci
5-10 MHz (Siemens Elegra, Siemens, Erlangen, Niemcy).
Badanie wydolnosci przeprowadzano na przekrojach
podtuznych naczyn z zachowaniem kata padania wiazki
ultradzwiekowej mniejszego niz 60°. Za objaw niewydol-
nosci zastawek zylnych przyjeto refluks o czasie trwania
dtuzszym niz 0,5 sekundy. Niewydolno$¢ ujscia zyty
odpiszczelowej z patologicznym refluksem w jej odcinku
udowym stwierdzono u 24 chorych (100%), natomiast
niewydolno$¢ zyty odstrzatkowej u 2 chorych (8%).
Z badania wykluczono chorych z niewydolnoscia uktadu
zyt gtebokich oraz wywiadem skleroterapii i zakrzepicy
zyt gtebokich.

Materiatem badanym byty odcinki zylakowato roz-
szerzonych zyt oraz odcinki zylakowato rozszerzonych
zyt w stanie zakrzepowego zapalenia pobrane podczas
klasycznej operacji zylakéw konczyn z goleni operowa-
nej konczyny. Materiat kontrolny stanowity odcinki pra-
widtowych zyt odpiszczelowych pobrane od |2 chorych
(8 kobiet i 4 mezczyzn) na przewlekte niedokrwienie
konczyn w wieku 4865 lat (57 = 5,1 roku), u ktérych
wykonano pomostowanie udowo-podkolanowe. W gru-
pie kontrolnej nie stwierdzono zylakéw konczyn oraz
patologicznego refluksu w uktadzie zylnym koriczyn.
Bezposrednio po pobraniu materiat tkankowy ptukano
w 0,9-procentowym roztworze NaCl, wazono, porcjo-
wano i przechowywano w temperaturze —70°C.

Pobrane tkanki cieto na skrawki, zawieszanow 0,05 M
buforze Tris-HCI, pH 7,6 (w stosunku |g tkanki na 3 ml
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ford method in obtained supernatants [|7]. Contents
of IGF-1, IGFBP-3, and IGF- IR were assessed according
to the ELISA method with the following commercially
available kits: Quantikine Human IGF-I Immunoassay
(catalogue number DG100; R&D Systems Inc., Min-
neapolis, MN, USA), Quantikine Human IGFBP-3 Im-
munoassay (catalogue number DGB300; R&D Systems
Inc.), and Phospho-IGF-IR (Tyr 1 135/1136) STAR ELISA
Kit (catalogue number 7-482; Millipore, Billerica, MA,
USA). Measurements were carried out according to the
manual provided by the manufacturer. The results were
expressed per g of protein

Statistical analysis of the obtained results was carried
out by one-way analysis of variance (ANOVA) followed
by Tukey’s test. For all tests, a p value < 0.05 was con-
sidered as statistically significant. Mean values = standard
deviations (SD) are presented.

Results

The content of insulin-like growth factor | in the vein
wall is shown in Figure |. It was increased (p < 0.05) in
the varicose vein wall (152.73 *+ 22.96 ng/g of protein)
compared to the normal vein wall (80.76 + 28.38 ng/g
of protein). The IGF-l content in the vein wall in the
course of thrombophlebitis (183.83 = 51.14 ng/g of
protein) was also increased (p < 0.05) compared to
the wall of normal veins, but it was not significantly
changed in comparison with the wall of uncomplicated
varicose veins (p > 0.05). No gender related differences
in the IGF-I content were found in control and examined
groups (p > 0.05).

The content of insulin-like growth factor bind-
ing protein 3 in the vein wall is shown in Figure 2. It
was comparable (p > 0.05) in the walls of normal
veins (8.45 = 0.9 ng/g of protein) and varicose veins
(9.03 = 1.97 ng/g of protein). However, the IGFBP-3 con-
tent in the walls of varicose veins complicated by
thrombophlebitis (14.45 + 4.09 ng/g of protein) was
significantly increased compared to that found in the
walls of normal veins and uncomplicated varicose
veins (p < 0.05). No gender related differences in the
IGFBP-3 content were found in control and examined
groups (p > 0.05).

The content of insulin-like growth factor | re-
ceptor in the vein walls is shown in Figure 3. It was
increased (p < 0.05) in the walls of varicose veins
(321.28 = 71.14 ng/g of protein) compared to the
walls of normal veins (207.92 + 22.98 ng/g of protein).
Furthermore, the IGF-IR level was highly significantly
increased in the walls of varicose veins complicated by
thrombophlebitis (1276.47 + 298.66 ng/g of protein) in
comparison with the walls of normal veins (p < 0.001),
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Figure 1. IGF-| content in the vein wall in ng/g of protein.
Statistically significant differences compared to the wall of
normal veins (*p < 0.05)

Rycina I. Zawarto$¢ IGF-l w $cianie zylnej

w ng w przeliczeniu na g biatka. Réznice istotne statystycznie
w poréwnaniu ze $ciang zyt prawidtowych (*p < 0,05)
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Figure 2. IGFBP-3 content in the vein wall in ng/g of protein.
Statistically significant differences compared to the wall of
normal veins (*p < 0.05)

Rycina 2. Zawartos$¢ IGFBP-3 w $cianie zylnej
w ng w przeliczeniu na g biatka. Réznice istotne statystycznie
w poréwnaniu ze $ciang zyt prawidtowych (*p < 0,05)

buforu) i homogenizowano za pomoca homogenizato-
row nozowego (25 000 obrotéw/min, 45 s, 4°C) oraz
ultradzwiekowego (20 kHz, 4 X 15 s, 4°C). Po odwi-
rowaniu (10 000 X g, 15 min, 4°C) w plynie nadosa-
dowym oznaczano zawarto$¢ biatka metoda Bradforda
[17]. Zawartos¢ IGF-I, IGFBP-3 i IGF- | R oceniano metoda
ELISA, wykorzystujac nastepujace komercyjne zestawy:
Quantikine Human IGF-l Immunoassay (numer katalogo-
wy DG100; R&D Systems Inc., Minneapolis, MN, Stany
ZJednoczone), Quantikine Human IGFBP-3 Immunoassay
(numer katalogowy DGB300; R&D Systems Inc.) oraz
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as well as with the walls of uncomplicated varicose
veins (p < 0.001). No gender related differences in the
IGF-1R content were found in control and examined
groups (p > 0.05).

Discussion

IGF-1 is a growth factor with a multiple biological ac-
tivity. It enhances collagen type | mRNA expression and
protein synthesis, as well as synthesis of chondroitin and
dermatan sulphates, among others [10-12]. Increased
collagen type | mMRNA expression and protein content,
as well as increased content of chondroitin and der-
matan sulphates, were found previously in the walls of
varicose veins [4, 5, 8, 19]. The above-mentioned changes
in extracellular matrix composition may be related to IGF-
| content, which is increased in the walls of varicose veins.

IGF-I expression is suppressed by oestrogens. Fur-
thermore, increased expression of oestrogen receptors
was demonstrated in the walls of peripheral veins in
females compared to males [20, 21]. However, we did
not find any gender related differences in IGF-I levels in
control and examined groups. Explaining this ostensible
incompatibility of the obtained results with the above
data, one should consider the age of the patients enrolled
in the research and the fact that only progesterone
receptors are present in the vein walls in postmenopau-
sal women [20]. However, it cannot be excluded that
IGF-I content in the vein walls may show gender related
differences in younger patients.

IGF-1 metabolic activity depends on its receptor
expression and concentrations of its binding proteins
[13]. IGFBP-3 is the major IGF-I binding protein. It car-
riers about 90% of the growth factor, and its complex
with IGF-I plays a key role in IGF-I blood transport and
its movement to extravascular compartment [14, 15].
However, IGFBP-3 has opposite roles in controlling
IGF-I activity. It limits the growth factor bioavailability
and prolongs its half-life in blood; whereas cell sur-
face associated IGFBP-3 stimulates biological activity
of IGF-I in peripheral tissues [I3, 15]. Furthermore,
IGF-I/IGFBP-3 complex provides a stable reservoir of
the growth factor in peripheral tissues and prevents
its clearance from tissues to blood [15]. A “synthetic”
phenotype of SMC can synthesize IGFBP-3. This type
of SMC dominates in the wall of varicose veins [6, 22].
Moreover, IGFBP-3 mRNA expression and protein syn-
thesis is enhanced by proinflammatory cytokines [I3].
Considered all together, that may explain increased
IGFBP-3 content in the walls of varicose veins compli-
cated by thrombophlebitis.

Proteolytic degradation of IGFBP-3 and release of
IGF-I from the complex is a prerequisite condition for
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Figure 3. IGF-IR content in the vein wall in ng/g of protein.
Statistically significant differences compared to the wall of
normal veins (*p < 0.05). Statistically significant differences
compared to the wall of normal veins and uncomplicated
varicose veins (fp < 0.001)

Rycina 3. Zawartos¢ IGF- IR w $cianie zylnej w ng

w przeliczeniu na g biatka. Réznice istotne statystycznie
w poréwnaniu ze $ciang zyt prawidtowych (*p < 0,05).
Réznice istotne statystycznie w porédwnaniu ze $ciang zyt
prawidtowych i zylakéw niepowiktanych (fp < 0,001)

Phospho-IGF-IR (Tyr!135/1136) STAR ELISA Kit (nu-
mer katalogowy |17-482; Millipore, Billerica, MA, Stany
Zjenoczone). Oznaczenia wykonano w sposéb zalecany
przez producenta. Wyniki przeliczono na gram biatka.

Uzyskane wyniki poddano analizie statystycznej jed-
noczynnikowym testem wariancji ANOVA i nastepnie
testem Tukeya. Za znamienne statystycznie przyjmowa-
no réznice przy p < 0,05. Ryciny przedstawiajg wartosci
$rednie = odchylenie standardowe.

Wyniki

Zawartos¢ insulinopodobnego czynnika wzro-
stu | w $cianie zylnej przedstawiono na rycinie |. Za-
warto$¢ IGF-1 jest wigksza (p < 0,05) w $cianie zylakéw
(152,73 = 22,96 ng/g biatka) w poréwnaniu ze $ciang zyt
prawidtowych (80,76 + 28,38 ng/g biatka). W przebiegu
zakrzepowego zapalenia zawarto$¢ IGF-1 w $cianie zylnej
(183,83 = 51,14 ng/g biatka) jest réwniez wigksza niz
w $cianie zyt prawidtowych (p < 0,05), ale nie ulega
istotnym zmianom w poréwnaniu ze $ciang zylakéw nie-
powiktanych (p > 0,05). W grupie kontrolnej i grupach
badanych nie wykazano réznic w zakresie zawartosci
IGF-I zaleznych od pici (p > 0,05).

Zawarto$¢ biatka 3 wiazacego insulinopodobny
czynnik wzrostu w $cianie zylnej przedstawiono na ry-
cinie 2. Zawarto$¢ IGFBP-3 w $cianie zyt prawidtowych
(8,45 * 0,9 ng/g biatka) i zylakow (9,03 * 1,97 ng/g biat-
ka) jest porownywalna (p > 0,05). Natomiast zawartos¢
IGFBP-3 w $cianie zylakéw powiktanych zakrzepowym
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IGF-I binding to its receptor [15]. Matrix metalloprotei-
nases (MMP-1, MMP-2, MMP-3) and cathepsin D play
arole in this process [ 15, 23]. Walls of varicose veins and
varicose veins complicated by thrombophlebitis provide
favourable conditions for free IGF-I generation because
of increased activity of MMP-1, MMP-2, and cathepsin D
in these tissues [24, 25]. Thus, free IGF-I can be bound
to its receptors. A key role in the biological activity of
the investigated growth factor is played by IGF- IR [16].
Phosphorylated IGF- | R form was examined in our study
because its expression indicates the receptor tissue
level, and, moreover, its activation by IGF-I. We found
increased IGF-IR levels in the walls of varicose veins,
and varicose veins complicated by thrombophlebitis in
particular.

IGF- IR expression increases with age [16]. The con-
trol and examined groups were aged matched in our
study. Thus, age cannot be taken into consideration as
a possible factor responsible for increased IGF-IR con-
tent in the walls of varicose veins. Thrombin is another
factor which increases IGF- | R expression [|3]. It can be
supposed that thrombin generation in the course of
thrombophlebitis results in a highly significant increase
in the content of IGF-IR in the vein wall.

Conclusions
The study results indicate differences in IGF-I,
IGFBP-3, and IGF- IR content between walls of healthy
veins, varicose veins, and varicose veins complicated by
thrombophlebitis.
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15]. Biatko IGFBP-3 wykazuje przeciwstawne dziatanie
w stosunku do zwigzanego czynnika wzrostu. We krwi
obwodowej zmniejsza ono dostepnos¢ IGF -1i wydtuza
czas jego potowiczego rozpadu, natomiast na poziomie
tkanek obwodowych zwigzane z btonami komérkowymi
IGFBP-3 zwieksza biologiczng aktywno$¢ czynnika wzro-
stu [13, 15]. Ponadto kompleks IGF-I/IGFBP-3 w tkan-
kach obwodowych petni funkcje stabilnego rezerwuaru
czynnika wzrostu i zabezpiecza przed jego zwrotnym
transportem do krwioobiegu [15]. Jednym ze zrédet
IGFBP-3 s3 komaérki miesni gtadkich o fenotypie syntety-
zujacym, ktore sa dominujacym typem komorek migsni
gtadkich w $cianie zylakéw konczyn [6, 22]. Ekspresje
mRNA i synteze IGFBP-3 zwiekszaja natomiast cytoki-
ny zapalne [I3]. Fakty te moga wyjasnia¢ zwiekszona
zawartos$¢ IGFBP-3 w $cianie zylakéw powikfanych za-
krzepowym zapaleniem.

Do zwiazania sie czynnika wzrostu z jego re-
ceptorem niezbedna jest proteolityczna degradacja
IG FBP-3 i uwolnienie IGF-I z kompleksu [ 1 5]. Enzymami
odgrywajacymi role w tym procesie sa metaloproteinazy
macierzy (MMP-1, MMP-2, MMP-3) oraz katepsyna D
[15, 23]. W $cianie zylakdéw i zylakéw powiktanych za-
krzepowym zapaleniem istnieja korzystne warunki do
generowania wolnego IGF-l w zwiazku ze zwiekszong
aktywnosciag MMP-1 i MMP-2 oraz katepsyny D w tych
tkankach [24, 25]. Zatem uwolniony IGF-I moze zwiaza¢
sie z jego receptorami. Kluczows funkcje w aktywnosci
biologicznej badanego czynnika wzrostu petni IGF-IR
[16]. W niniejszych badaniach oznaczono fosforylowana
forme receptora, poniewaz jej ekspresja wskazuje nie
tylko na zawartos¢ receptora w tkankach, ale réwniez
na jego aktywacje przez IGF-I. Stwierdzono zwiekszona
zawartos$¢ IGF- IR w $cianie zylakéw, a zwtlaszcza zyla-
kéw powikianych zakrzepowym zapaleniem.

Ekspresja IGF- | R zwieksza sie z wiekiem [ 16]. Jednak
wiek w grupach badanej i kontrolnej byt poréwnywalny
i nie moze by¢ brany pod uwage jako potencjalny czyn-
nik odpowiedzialny za wzrost zawartosci receptora
IGF-I w $cianie zylakéw. Kolejnym czynnikiem zwiek-
szajacym ekspresje IGF- IR jest trombina [13]. Wydaje
sie, Ze generacja tego czynnika krzepniecia w przebiegu
zakrzepowego zapalenia zylakéw moze wiazac sie z bar-
dzo istotnym statystycznie zwiekszeniem zawartosci
IGF-1R w $cianie zylakéw powiktanych zakrzepowym
zapaleniem.

Whioski
Wyniki badan wskazujg na réznice w zawartosci G-
F-1, IGFBP-3 i IGF-1R pomiedzy $cianami zyt zdrowych,
zylakéw konczyn oraz zylakéw konczyn powiktanych
zakrzepowym zapaleniem.
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