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Alprostadil and pentoxifylline influence

on the ability of monocytes to release extrinsic
pathway factors in patients with peripheral
arterial occlusive disease
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tetnic konczyn dolnych
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Abstract
Background. Monocytes — mononuclear white cells, apart from their versatile contribution in inflammatory
and immunological processes, play an important role in disorders of the haemostasis system, which are the
basis of the atherosclerosis progress. In a present study, an assessment of the influence of the active vessel
agents — dalprostadil and pentoxifylline therapy — on the ability of monocytes to release extrinsic pathway
factors was carried out.
Material and methods. The study was performed on 30 men who suffered from peripheral arterial occlusive
disease (stage Il, according to Fontaine) hospitalized in the Department of Haematology, Medical Academy,
Biatystok. The patients were divided into two groups of |5 people each. Blood was collected before and after
infusion of the study medicine. Monocytes were isolated from whole blood according to the methods of
Béyum with the authors” own modifications. The isolated monocytes were incubated in the RPMI-1640
medium in the presence of the lipopolysaccharide Eucherichia coli (LPS) at 37°C under 5% CO, for 36 h.
Tissue factor concentration (TF), factor VIl activity and factor X concentration were assessed in the liquid of
the incubated monocytes.
Results. Alprostadil infusion significantly decreased factor X release from the isolated monocytes. Pentoxifyl-
line used intravenously significantly decreased the release of factors VIl and X. In the present study, the
influence of the study medicine on the ability of monocytes to release the tissue factor was not recorded.
Conclusions. Our study demonstrated that intravenous infusion of alprostadil and pentoxifylline in patients
suffering from occlusive disease significantly decreased the ability of monocytes to release extrinsic pathway
factors — factor Vil and X. The obtained results indicate a novel anti-atherosclerotic quality of alprostadil
and pentoxifylline.
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Streszczenie

Wstep. Monocyty — jednojgdrzaste krwinki biate — poza wszechstronnym udziatem w procesach zapal-
nych i reakcjach immunologicznych odgrywajq istotnq role w zaburzeniach hemostazy, ktdre lezq u podfoza
rozwoju miazdzycy. W pracy dokonano oceny wplywu terapii lekami naczynioaktywnymi — alprostadilem
(PGE,) i pentoksyfiling — na zdolnos¢ monocytéw do uwalniania czynnikéw zewngtrzpochodnego ukfadu
krzepniecia.

Materiat i metody. Badania przeprowadzono u 30 mezczyzn chorych na miazdzyce zarostowg tetnic
koniczyn dolnych (Il okres wg klasyfikacji Fontaine’a), hospitalizowanych w Klinice Hematologii Akademii Me-
dycznej w Bialymstoku. Pacjentdéw podzielono na dwie | 5-osobowe grupy. Krew do badari pobierano przed
podaniem badanych lekdw i po nim. Monocyty izolowano z krwi pefnej wedfug metody Bdyum w modyfikadji
wiasnej. Wyizolowane monocyty hodowano na podfozu ptynnym RPMI- 1640 w obecnosci lipopolisacharydu
Eucherichia coli (LPS) w temperaturze 37°C i atmosferze 5-procentowego CO, przez okres 36 godzin.
W plynie inkubacyjnym hodowli monocytéw oznaczano stezenie czynnika tkankowego (TF), aktywnos¢ czyn-
nika VIl oraz stezenia czynnika X.

Wyniki. Wiew PGE, powodowat istotnie zmniejszenie uwalniania czynnika X przez izolowane monocyty.
Pentoksyfilina stosowana dozylnie wplywata na znamienne zmniejszenie uwalniania czynnikéw VIl i X.
W przeprowadzonych badaniach nie stwierdzono wptywu badanych lekéw na zdolnos¢ monocytéw do uwal-
niania TF.

Whioski. W badaniach tych wykazano, ze dozylne wlewy PGE, i pentoksyfiliny u chorych na miazdzyce
zarostowq zmniejszajq istotnie zdolnos¢ monocytdéw do uwalniania sktadowych uktadu krzepniecia — czyn-
nika VIl i X. Uzyskane wyniki wskazujq na nowy mechanizm przeciwmiazdzycowego dziatania PGE, i pento-

ksyfiliny.

Stowa kluczowe: TF, VII, X, miazdzyca

Introduction

Peripheral arterial occlusive disease (PAOD) belongs
to the group of diseases with complicated pathogene-
sis, in which inflammatory processes and disorders of
the haemostatic system play an important role [1].

Mononuclear white cells (monocytes) take part in
these both processes [|1-3]. Activated monocytes syn-
thesize and release many components, which directly
and indirectly activate coagulation processes.

Monocytes and macrophages release interleukins
(IL): 1, 6, 8, and 10, tumour necrosis factor a (TNFea),
elastase and collagenase, derivatives of the arachidonic
acid — prostacyclin (PGl,) and thromboxane (TXA,),
glycoproteins, hydrogen peroxide and platelet activa-
ted factor (PAF), which play an important role in the
regulation of inflammatory and atherosclerotic proces-
ses [4-13].

Monocytes synthesize and release a range of coagu-
lation factors: I, V, VII, IX; X, Xl and multi-molecular
kininogen [3]. They have the ability to initiate coagula-
tion through the expression and release of tissue factor
(TF) — the main coagulation system initiator [14-18].

Monocytes take up to 2/3 of the amount of cells pre-
sent in the central part of atherosclerotic plaque [ 19, 20].

Wstep

Miazdzyca zarostowa tetnic konczyn dolnych (PAOD)
nalezy do choréb o zlozonej patogenezie, w ktérej po-
wstaniu i rozwoju istotne znaczenie przypisuje si¢ pro-
cesowi zapalnemu i zaburzeniom krzepniecia krwi [1].

W obydwu tych procesach biora udziat jednojadrza-
ste krwinki biate — monocyty [1-3]. Pobudzone mo-
nocyty syntezuja i wydzielaja liczne czynniki, ktére po-
$rednio i bezposrednio aktywuja proces krzepniecia.

Monocyty i pochodzace z nich makrofagi uwalniaja
interleukiny (IL) 1, 6, 8 i 10, czynnik martwicy nowo-
tworu a (TNFa), elastaze i kolagenaze, pochodne kwa-
su arachidynowego — prostacykline (PGl,) i trombok-
san (TXA,), glikoproteiny, aniony nadtlenkéw oraz czyn-
nik aktywujacy plytki krwi (PAF), odgrywajace istotna
role w regulacji procesu zapalnego i krzepniecia [4—13].

Monocyty syntezuja i uwalniajag wiele czynnikéw
krzepniecia: Il, V, VII, IX, X, Xl i wieloczasteczkowy
kininogen [3]. Moga zapoczatkowaé proces krzepnie-
cia krwi poprzez ekspresje i uwalnianie czynnika tkan-
kowego (TF) — gléwnego inicjatora kaskady krzepnie-
cia [14-18].

Monocyty stanowia 2/3 ilosci komérek obecnych
w centralnej czesci blaszki miazdzycowej [19, 20]. Tam
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In addition, great activity of TF can be detected in the
plaque [17, 21-25]. Monocytes/macrophages of patients
suffering from PAOD synthesize and release increased
amounts of coagulation factors VIl and X [10, 26-28].

In the treatment of occlusive disease, agents are used
which improve rheological qualities of the blood and in-
crease blood flow in the limb. These drugs include en-
dogenous prostacyclin analogue (PGl,) — alprostadil and
pentoxifilline, the usefulness of which is frequently
questioned [29-30]. The results from previous studies
showed that the positive treatment effects brought abo-
ut by this kind of medication might be connected, at
least in part, with their influence on monocyte functions
[27, 31—35]. In the present study, we attempted to
assess the in vivo influence of alprostadil and pentoxifyl-
line on the ability of monocytes to release extrinsic pa-
thway factors — TF, factor VIl and factor X — in pa-
tients with PAOD.

Material and methods
The study was performed on 30 men (meanage 61.1 +

+ 9.3 years) suffering from peripheral arterial occlusive

disease (stage Il, according to Fontaine) hospitalized in

the Department of Haematology, Medical Academy, Bia-
tystok.

We excluded patients who were given the following
medication two weeks or less prior to the study:

— cyclo-oxygenase inhibitors (aspirin, indometacine);

— phosphodiesterase inhibitors (euphylline, theophyl-
line);

— « and j adrenalitic and cholinergic inhibitors;

— calcium channel blockers.

The patients were divided into two groups of

I5 people, which adequately received:

— group | — one 4-h 40 ug alprostadil (Prostavasin,
Schwarz Pharma) intravenous infusion in 500 ml of
0.9% NacCl;

— group 2 — one 4-h 600 mg pentoxifylline (Polfilin,
Polpharma PL) intravenous infusion in 500 ml of
0.9% NaCl.

Blood was collected before and after 4h venous in-
fusion in plastic syringes using heparin (10 IU/ml).

Monocytes were isolated from the whole blood ac-
cording to the B6yum method [36] with the authors’own
modifications. The blood, having first been diluted in

a phosphate-buffered saline (PBS), was layered onto

a Ficoll-Paque cushion and then centrifuged at room tem-

perature. The cells were washed in PBS and then wa-

shed twice in 5 mM EDTA-PBS solution and finally wa-
shed once in PBS. Erythrocytes were removed by hae-
molysis. Platelets adhering to monocytes were remo-
ved using Pawlowski’s method [37]. Then the monocy-

réwniez zlokalizowano duze ilosci TF i jego zwiekszong
aktywnos¢ [17, 21-25]. Monocyty/makrofagi chorych
na PAOD syntezuja i uwalniaja takze zwigkszone ilosci
czynnika VIl i X krzepniecia [ 10, 26-28].

W leczeniu miazdzycy zarostowej stosuje sie mie-
dzy innymi leki poprawiajace wiasciwosci reologicz-
ne krwi i zwiekszajace ukrwienie koriczyn. Naleza do
nich analog endogennej prostacykliny (PGl,) — alpro-
stadil (PGE)) oraz pentoksyfilina, ktorej przydatnos¢
coraz czesciej sie kwestionuje [29-30]. Dotychcza-
sowe wyniki badan wskazuja, ze pozytywne efekty
leczenia wyzej wymienionymi preparatami moga mie¢
zwiazek, przynajmniej czesciowo, z ich wptywem na
funkcje monocytéw [27, 31-35]. W pracy podjeto
probe oceny wptywu PGE, i pentoksyfiliny, stosowa-
nych in vivo u chorych na PAOD, na zdolno$¢ mono-
cytow do uwalniania sktadowych ukfadu krzepniecia
— TF, czynnika VIl i X.

Materiat i metody

Badania przeprowadzono wséréd 30 mezczyzn (Sred-
niawieku 61,1 = 9,3 roku) chorych na miazdzyce zaro-
stowg tetnic koriczyn dolnych (Il okres wg klasyfikacji
Fontaine'a), hospitalizowanych w Klinice Hematologii
Akademii Medycznej w Biatymstoku (Polska).

Z badan wytaczano osoby, ktére w okresie ostat-
nich 2 tygodni przyjmowaty:

— inhibitory cyklooksygenazy (kwas acetylosalicylowy,
indometacyne);

— inhibitory fosfodwuesterazy (eufiline, teofiline);

— leki wywierajace wptyw na receptory a-i f-adre-
nergiczne oraz cholinergiczne;

— inhibitory kanatu wapniowego.

Chorych podzielono losowo na dwie |5-osobowe
grupy, ktore otrzymywaty odpowiednio:

— grupa | — jednorazowy 4-godzinny wlew dozylny
40 ug alprostadilu (Prostavasin, Schwarz Pharma)
w 500 ml 0,9-procentowego NaCl;

— grupa 2 — jednorazowy 4-godzinny wlew dozylny
600 mg pentoksyfiliny (Polfilin, Polpharma PL) w 500 ml
0,9-procentowego NaCl.

Krew pobierano przed 4-godzinnym dozylnym wle-
wie i po nim do plastikowych strzykawek zawierajacych
heparyne (10 [U/ml).

Monocyty izolowano z krwi petnej wedtug metody
Boyum [36] w modyfikacji wiasnej. Krew rozcienczano
buforem fosforanowym (PBS), a nastepnie nawarstwia-
no na Ficoll Paque i wirowano w temperaturze pokojo-
wej. Komérki jednojadrzaste ptukano PBS, a nastepnie
2-krotnie 5 mM roztworem EDTA-PBS, a potem jesz-
cze raz PBS. Erytrocyty usuwano za pomoca hemolizy.
Ptytki krwi przylegajace do monocytéw usuwano, sto-
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tes were resuspended in the RPMI-1640 supplemented
with 20% inactivated autologous serum and antibiotics.
The monocytes were then incubated at 37°C in plastic
Greiner plates in the presence of 5% CO,. After incu-
bation, lymphocytes were removed by washing three
times with the RPMI-1640 medium. The monocytes
were detached from the RPMI-1640 medium by expo-
sure to 4°C for 20 min.

The isolated monocytes, at a concentration of 2-3 x
x 10° cells/ml, were incubated in the RPMI-1640 me-
dium enriched with lipopolysaccharide E.coli (LPS) at
37°C under 5% CO, for 36 h.

The content of monocytes was measured with estera-
se — Swirsky stain [38] and was found to be 97%. A test
of cell vitality was performed using trypan blue staining.

In the liquid from the incubated monocytes, the fol-
lowing substances were assessed:

— tissue factor concentration by Imubind TF Elisa Kit

(American Diagnostica);

— factor VIl activity by COASET FVII (Chromogenix);
— factor X concentration by Asserachrom X:Ag (Diag-
nostica Stago).

Analysis of the obtained results included calculations
of arithmetic mean (X) and standard deviation (SD).
The t-Student test was also used.

Results

The average concentrations of TF and factors VIl
and X in the incubated monocytes liquid obtained from
the patients who suffered from PAOD before and after
4 h venous alprostadil and pentoxifylline infusion are
shown in Table I.

Alprostadil and pentoxifylline infusion did not have
any significant influence on the ability of the monocytes
to release TF (p > 0.05) Figure 1.

Whereas alprostadil infusion slightly decreased fac-
tor Vll release (p > 0.05), pentoxifylline infusion signifi-
cantly inhibited it (p < 0.001) — Figure 2.

sujac metode wedtug Pawlowskiego [37]. Nastepnie

monocyty przenoszono do ptynnego podtoza RPMI-

1640 z dodatkiem 20-procentowej surowicy autologicz-

nej i antybiotykéw. Potem monocyty inkubowano w pla-

stikowych naczyniach typu Greiner w temperaturze
37°C w obecnosci 5-procentowego CO,. Po inkubacji
limfocyty usuwano, 3-krotnie ptuczac naczynia podio-
zem RPMI-1640. Monocyty odwarstwiano od podfoza

RPMI-1640 w temperaturze 4°C przez 20 minut.
Wyizolowane monocyty (2-3 x 105 cells/ml) byty

inkubowane w ptynnym podtozu RPMI- 1640 wzbogaco-

nym lipopolisacharydem E. coli (LPS) przez 36 godzin

w temperaturze 37°C w obecnosci 5-procentowego CO,.
Zawartos¢ monocytéw oceniana z zastosowaniem

esterazy — metoda Swirsky’ego [38] — wynosita 97%.

Zywotnosé¢ komérek okreslano, stosujac barwienia bte-

kitem trypanu.

W ptynie inkubacyjnym monocytéw oznaczano:

— stezenie czynnika tkankowego, stosujac zestaw
IMUBIND TF Elisa Kit firmy American Diagnostica;

— aktywnos$¢ czynnika VI, stosujac zestaw COASET
FVII firmy Chromogenix;

— stezenie czynnika X, stosujac zestaw ASSER-
-ACHROM X:Ag firmy Diagnostica Stago (wyniki
wyrazano w procentach standardowego ludzkiego
osocza zawierajacego czynnik X).

Analiza otrzymanych wynikéw zawierata obliczenia
$redniej artytmetycznej (X) i odchylenie standardowe

(SD). Zastosowano test t-Studenta.

Wyniki

Srednie wyniki pomiaru TF, czynnika VIl i czynnika
X w ptynie inkubacyjnym hodowli monocytéw uzyska-
nych od chorych na PAOD przed 4-godzinnym wlewem
PGE, i pentoksyfiliny i po nim przedstawiono w tabeli I.

Dozylny wlew PGE, i pentoksyfiliny nie wptywat
istotnie na zdolno$¢ monocytéw do uwalniania TF
(p > 0,05) (ryc. I).

Table I. The mean TF, factor VII, X values (+ SD) in the liquid from incubated monocytes before and after alprostadil

and pentoxifylline venous infusion

Tabela I. $rednie wartosci TF, czynnika VII, X (% SD) w plynie inkubacyjnym hodowli monocytéw uzyskanych przed

wlewem dozylnym alprostadilu i pentoksyfiliny i po nim

Alprostadil (n = 15)

Before infusion After 4-h infusion

Przed wlewem

Po 4-godzinnym wlewie i.v.

Pentoxifylline (n = 15)
Pentoksyfilina
Before infusion After 4-h infusion
Przed wlewem Po 4-godzinnym wlewie i.v.

TF [pg/ml] 228.39 = 57.26 231.06 = 65.39
VIl (%) 53.09 = 22.09 42.15 +5.88
X (%) 81.98 + 7.52 10.05% = 5.92

216.62 = 55.13 223.64 = 61.60
65.40 = [5.51 28.52* £ 6.63
66.82 = 9.03 18.29% + 7.28

TF — tissue factor (czynnik tkankowy); VIl — factor VII (czynnik VII); X — factor X (czynnik X); i.v. — intravenous (dozylnie); *p < 0.001
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Przed leczeniem

@  After 4-h of alprostadil i.v. infusion
Po 4-godzinnym wlewie dozylnym alprostadilu

W After 4-h of pentoxifylline i.v. infusion
Po 4-godzinnym wlewie dozylnym pentoksyfiliny

Figure I. The mean tissue factor (TF) concentration (* SD)
in the liquid from incubated monocytes received from the
patients with peripheral arterial occlusive disease (15) before
and after alprostadil and pentoxifylline venous infusion

Rycina I. $rednie stezenie czynnika tkankowego (TF)

(% SD) w ptynie inkubacyjnym hodowli monocytéw uzys-
kanych od chorych na miazdzyce zarostowa (n = 15), przed
dozylnym podaniem alprostadilu i pentoksyfiliny i po nim

Alprostadil and pentoxifylline significantly inhibited
factor X release (p < 0.001) — Figure 3.

Discussion

Alprostadil (PGE,), an analogue of endogenous pro-
stacyclin (PGl,), is widely employed in the treatment of
occlusive disease.

PGE, employed intravenously causes a significant in-
crease in intermittent claudication [39-42]. Belcaro et al.
[43] after 6 months of intravenous treatment with PGE,
of patients with PAOD obtained not only an increased
intermittent claudication, but also a disappearance of the
critical ischaemia symptoms in 75% of the patients.

Makita et al. [44] observed an increased blood flow
in the shank of patients with PAOD receiving PGE,. Milo
et al. [45] showed that PGE| increases blood flow in
microcirculation, causing progress of collateral circula-
tion and prolonged intermittent claudication in PAOD.

The use of pentoxifylline, according to some authors,
leads to a prolongation of intermittent claudication in
patients [30, 46—48]; according to others, its effects are
similar to those of a placebo [29].

De Sanctis et al. [49], Incandela et al. [40] and Pog-
gesi et al. [50] observed an increased blood flow
through the peripheral vessels in patients with PAOD
receiving pentoxifylline. Trubestein et al. [51] compared
PGE, and pentoxifylline actions and stated that PGE,
shows a greater efficiency in ulcerations and necrotic
changes treatment in PAOD.

100

T T

40 1

p < 0.001

VI (%)

20 1

[0 Before treatment
Przed leczeniem

@ After 4-h of alprostadil i.v. infusion
Po 4-godzinnym wlewie dozylnym alprostadilu

W After 4-h of pentoxifylline /.v. infusion
Po 4-godzinnym wlewie dozylnym pentoksyfiliny

Figure 2. The mean factor VII (VII) activity (= SD) in the
liquid from incubated monocytes received from the patients
with peripheral arterial occlusive disease (15) before and after
alprostadil and pentoxifylline venous infusion

Rycina 2. $rednia aktywnos¢ czynnika VII (VII) (+ SD)

w plynie inkubacyjnym hodowli monocytéw uzyskanych

od chorych na miazdzyce zarostowa (n = 15), przed
dozylnym podaniem alprostadilu i pentoksyfiliny i po nim

100 p < 0.001 p < 0.001

“I [ T
. 60
&)
= 40

B = i

0
[ Before treatment

Przed leczeniem

After 4-h of alprostadil i.v. infusion
Po 4-godzinnym wlewie dozylnym alprostadilu

W After 4-h of pentoxifylline i.v. infusion
Po 4-godzinnym wlewie dozylnym pentoksyfiliny

Figure 3. The mean factor X (X) activity (* SD) in the
liquid from incubated monocytes received from the patients
with peripheral arterial occlusive disease (15) before and
after alprostadil and pentoxifylline venous infusion

Rycina 3. Srednia aktywnos¢ czynnika X (X) (% SD)

w plynie inkubacyjnym hodowli monocytéw uzyskanych

od chorych na miazdzyce zarostowa (n = 15), przed
dozylnym podaniem alprostadilu i pentoksyfiliny i po nim

Dozylny wlew PGE, zmniejszat nieznacznie uwal-
nianie czynnika VIl (p > 0,05), natomiast wlew
pentoksyfiliny hamowat je znamiennie (p < 0,001)
(ryc. 2).

Zaréwno PGE,, jak i pentoksyfilina hamowaty zna-
miennie (p < 0,001) uwalnianie czynnika X (ryc. 3).
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The positive clinical effects observed in patients tre-
ated with PGE, and pentoxifylline are mainly anti-inflam-
matory and anticoagulation results [31-35, 52-53]. Stu-
dies performed in previous years indicated that at least
some of those effects may be the result of the influence
of the studied drugs on monocytes [27, 31-35].

Our own studies demonstrated that alprostadil and
pentoxifylline intravenous infusions significantly incre-
ased procoagulative functions of monocytes. Alpro-
stadil infusion significantly decreased factor X release
by the isolated monocytes. Pentoxifylline in intrave-
nous infusion significantly decreased factor VIl and X
release. The present study did not indicate any influ-
ence of the study drugs on the ability of monocytes
to release TF.

The observed decrease of the procoagulative activi-
ty of the monocytes, after the application of the studied
vessels (active agents), occurs through a reduction in
the release of factors VIl and X and seems to be con-
nected, at least in part, with their influence on inflam-
matory processes. Stenson et al. [54] showed that exo-
genous PGE, stops the adhesion, spreading and migra-
tion of macrophages. Hanazawa et al. [23] showed that
pentoxifylline application to rats after reperfusion pre-
vented leucocytes rolling and adhering to endothelium.
Matsui et al. [32] obtained a decrease of the chemotac-
tic monocyte protein | (MCP-1) level after intravenous
PGE, infusion. Palumbo et al. [33] obtained a significant
reduction of the circulating adhesive molecule concen-
tration (ICAM-1, E-selectin, VCAM-1) after employing
PGE,. Gianetti et al. [55] employed PGE; in patients with
PAOD and observed a significant decrease of monocy-
tes activity due to a decrease of VACM-| concentra-
tion. PGE, also decreases endothelin-| concentration
in blood plasma [56].

As was shown in previous studies, pentoxifylline also
decreased leukocyte and monocyte activity [52-53].
Neuner et al. [57] studied the action of pentoxifylline in
vitro and in vivo and observed a decrease of ICAM-|
expression in monocytes. Dosquet et al. [58] stated that
pentoxifylline causes a decrease in monocyte adhesion
to endothelium in healthy people and in patients with
diabetes. Rao et al. [59] stated that pentoxifylline used
for two months inhibited cytokine synthesis by leuco-
cytes in patients with PAOD. Pentoxifylline also stimu-
lates PGI, synthesis [50].

The studies of other authors, similarly to the results
our own work, show the direct influence of the studied
medicines on procoagulative and anticoagulative mono-
cyte functions. Crutchley et al. [31] showed that PGE,
is a physiological modulator of the TF expression on
monocytes.

Omowienie wynikow

Alprostadil, analog endogennej prostacykliny (PGl,),
powszechnie stosuje sie w leczeniu chorych z miazdzyca
zarostowa.

Alprostalid stosowany dozylnie wydfuza znacznie dy-
stans chromania przestankowego [39-42]. Belcaro
i wsp. [43], stosujac dozylnie PGE, u chorych na PAOD
przez okres 6 miesiecy uzyskali nie tylko wydtuzenie dys-
tansu chromania przestankowego, ale takze zniknety
objawy krytycznego niedokrwienia az u 75% pacjentow.

Makita i wsp. [44] obserwowali zwigkszony przeptyw
krwi przez podudzie u chorych na PAOD otrzymujacych
PGE,. Milo i wsp. [45] wykazali, ze PGE, zwigksza przeptyw
krwi w mikrokrazeniu, powoduje rozwdj krazenia oboczne-
go i wydtuza dystans chromania przestankowego w PAOD.

Zdaniem niektorych badaczy pentoksyfilina powoduje
réwniez wydtuzenie dystansu chromania przestankowe-
go u chorych [30, 46-48], inni specjalisci uwazaja,
ze wywiera efekt porownywalny do placebo [29].

De Sanctis i wsp. [49], Incandela i wsp. [40], a takze
Poggesi i wsp. [50] obserwowali zwiekszenie przeptywu
krwi przez naczynia obwodowe u chorych na PAOD
otrzymujacych pentoksyfiline. Trubestein i wsp. [51],
poréwnujac dziatanie PGE, i pentoksyfiliny stwierdzili,
ze PGE, wykazuje wieksza skuteczno$¢ w leczeniu
owrzodzen i zmian martwiczych w PAOD.

Pozytywne efekty kliniczne obserwowane u chorych
leczonych PGE, i pentoksyfiling s3 w znacznym stopniu
nastepstwem ich dziafania przeciwzapalnego i przeciw-
zakrzepowego [31-35, 52-53]. W badaniach przepro-
wadzonych we wczesniejszych latach wykazano, ze przy-
najmniej czes¢ efektéw moze by¢ wynikiem wptywu tych
lekéw na monocyty [27, 31-35].

W badaniach przeprowadzonych przez autordw ni-
niejszej pracy wykazano, ze dozylne wlewy PGE, i pen-
toksyfiliny powoduja istotne zmniejszenie prozakrzepo-
wych funkcji monocytéw. Wlew PGE, zmniejszat istot-
nie uwalnianie czynnika X przez izolowane monocyty.
Pentoksyfilina stosowana dozylnie znamiennie zmniejsza
uwalnianie czynnikéw VIl i X. W przeprowadzonych
badaniach nie stwierdzono wptywu ocenianych lekow
na zdolno$¢ monocytéw do uwalniania TF.

Obserwowane po podaniu badanych lekéw naczy-
nioaktywnych zmniejszenie prozakrzepowego dziatania
monocytéw, przejawiajace sie zmniejszeniem uwalnia-
nia czynnika VIl i X, prawdopodobnie ma zwiazek, przy-
najmniej czesciowo, z ich wptywem na proces zapalny.
Stenson i wsp. [54] wykazali, ze egzogenne PGE, hamuje
adhezje, rozposcieranie oraz migracje makrofagéw.
Hanazawa i wsp. [23] stwierdzili, ze podawanie pento-
ksyfiliny szczurom po wywotanej reperfuzji zapobiegato
toczeniu sie i przyleganiu leukocytéw do $rédbtonka. Mat-
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The arterial walls and the atherosclerotic plaque of
patients with PAOD contain large numbers of monocy-
tes/macrophages, which are the source of coagulation
factors [3, 14, 15, 19, 20]. Because of this, the beneficial
effect of the study medicines may mainly be a result of
their influence on local haemostasis regulation in the
atherosclerotic vessels rather than their effect on intra-
vessel haemostasis. Previous clinical studies, which in-
vestigated the effects of the studied drugs, did not show
their significant influence on the plasma haemostasis
parameters. Parnetti et al. [60], who used pentoxifylli-
ne in patients with PAOD, observed only a small decre-
ase of factor VIl activity in plasma, without significant
changes in factor VIl concentration. Pentoxifylline de-
creased fibrinogen concentration and stimulated fibri-
nolysis [52-53].

Conclusions

I. The carried out studies indicated that anti-athero-
sclerotic alprostadil and pentoxifylline activity might
be, at least in part, connected with their influence
on monocyte function.

2. None of the studied drugs had an influence on the
ability of monocytes to release tissue factor.

3. Venous alprostadil and pentoxifylline infusion signi-
ficantly inhibited procoagulation monocyte functions
by the decreased factor VIl and X release.
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