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BaTLi kpogi (Ha 32 %, P<0,05), 36ibLIeHHA eKckpe-
Wil KpeaTuHiny 3 ceyeto (Ha 25 %, P<0,05), 3pocraH-
HA KNipeHcy KpeatuHiny (Ha 40 %, P<0,05), 3meH-
LieHHs npoTeiHypii Ta akTsHocTi ITTM B cevi (Ha
65-74 %, P<0,05), NOPiBHAHO 3 TBapuHamu, AKMM
He BBOAW/IM MOAYNSTOP.

lMpoBegeHi gocnimxeHHs sacsiguuny, Lo rnopy-
LUEHHA 0BMiHY H,S B HUPKax € BXX/MBUM MaToreHe-

TUHHUM MexaHi3MOM po3BUTKY AiabeTnyHoi Hethpo-
narii. BUKOPUCTaHHS AOHOpIB H,S nokpatuye inb-
Tpaulio B HUpKax Ta CTaH KaHa/1bLieBoro anapary rnpu
LI, Moganblui AocAimKeHHs B LbOMY HanpsiMi 403-
BOMATHL POSLUMPUTU apceHan (hapmakonoriyHmux 3aco-
6iB AnA npodinakTukn Ta NikyBaHHs AiabeTuuHoi
Hedhponarii.

ANGIOGENIC REGULATORS AND MMP ACTIVITY IN TROPHIC DIABETIC
AND HYPERTONIC ULCERS OF MILD TISSUES
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Chronic wounds are one of the major healthcare
problems and represent the highest diagnostic group
direct medical cost for the dermatological disease.
Chronic ulcers are the common complication of dia-
betes mellitus and unusual injury in patients with
poor-controlled hypertension known as Martorell's
syndrome. Diabetic chronic wounds are the result of
neuropathies and angiopathies, while Martorell's hy-
pertensive ulcers are ischemic lesions of the skin
lissues caused by obstruction of the small arterioles
of the medial artery. Wound healing is a complex
process that can be divided into a series of stages that
include hemostasis, inflammation, proliferation, and
remodelling, which are disrupted in diabetes mellitus
and contribute to complicated healing. The exact
molecular mechanisms of impaired angiogenesis in
chronic wounds are still unknown and required detailed
investigation. The aim of the present study was to
assess levels of two counteracting regulators, angio-
statin and vascular endothelial growth factor (VEGF),
and matrix metalloproteinases (MMPs) activities in
fluids from acute and chronic diabetic wounds of mild
tissues and from Martorell's hypertensive ischemic leg
ulcer bioptates.

The exudates of chronic wounds from patients with
diabetes mellitus type Il (n=8) and fluids of acute sur-
gical wounds (n=9) were collected by topical negative
pressure (-80-125 mm Hg) (VAC-therapy). The Marto-
rell's ulcer bioptates were taken by five biopsies from
different regions of ulcer and histologically normal
surrounding (granulating) tissue as a control. Informed
written consent was obtained from all patients. Gelatin
zymography was used for determination of MMPs ac-
tivity; angiostatin, plasminogen and VEGF levels were
evaluated by western blot. Histological staining was
used to assess capillary outgrowth in the wound bed.

In exudates of diabetic wounds, the high levels of
yasminogen proteolytical fragments (angiostatins)
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were determined as compared with the acute
wounds-derived fluids. Up-regulation of angiostatin
production was also observed in Martorell's ulcer
tissue as compared with respective control. Dramatic
elevation of MMP-2, -9 activities was observed in
exudates of chronic diabetic wounds, unlike that of
surgical wounds. Similarly, high levels of MMP-2, -9
and MMP-9 complex activities were detected in Mar-
torell's ulcer tissue. The [angiostatin/plasminogen]
ratio in chronic diabetic wounds was 6 times higher
compared to that of acute wounds. MMPs are respon-
sible for extracellular matrix degradation and plasmino-
gen cleavage to angiostatins, which specifically inhib-
it endotheliocyte proliferation, migration, and vessel
tube formation. Dramatic elevation of VEGF levels as
a compensatory response of ischemic tissues was
observed in both ulcer types. However, VEGF over-
production appeared to be unable to provide sufficient
reparative angiogenesis in chronic wounds likely due
1o counteracting action of angiostatins, thus contrib-
uting to healing delay. In addition, VEGF up-regulation
may have adverse effects on capillary structure, in-
creasing vessel leakage and resulting in haemorrhage
and erythematosus. Histological assay demonstrated
that evacuation of exudates from the long-term
non-healing wounds improved tissue reparation and
outgrowth of capillary-like structures at the 10-th day
of VAC-therapy.

It has been summarized that chronic wounds of
different pathogenesis share common molecular fea-
tures, such as overactivation of MMP proteolytic ac-
tivities and imbalance of angiogenesis regulators that
could contribute to the restriction of blood vessel re-
covery and healing delay. Based on the obtained re-
sults, elimination of angiogenesis suppressors and
inhibition of excessive proteolytic activities in chronic
wounds may improve conventional management of
skin ulcers for better wound healing outcomes.
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