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Azarbaycan xalqmnin Umummilli lideri Heydor Oliyev

Ulu Ondor Heydor Oliyevin Azorbaycan tarixindo
dontiis yaradaraq, 6lkonin istigamatini tonozziildon toraqqiys
dogru ceviron soxsiyyot kimi yeri misilsizdir. Ulu 6ndorin
siyasi vo dovlet xadimi kimi foaliyyst gostordiyi dovr
Azorbaycan tarixinin on parlaq sohifaoloridir. Umummilli
liderin miioyyanlosdirdiyi prinsiplor bu giin 6lkomizin
hoyatinin biitiin saholorindo ugurla reallasdirilir vo mohz
bunun naticasinda Azarbaycan dinamik iqtisadi inkisaf yolu
ilo inamla iraliloyir.

Butlin dinyada nifuzlu siyasi xadim Kkimi taninan
Heydor Oliyev Sovetlor Birliyi kimi nohong doévlstin roh-
borliyindo tomsil olunmaqla 6z fitri istedad1 vo soxsi niifuzu
ilo forqlonmisdi. O, ilk azarbaycanl idi ki, bels zirvaya golib
cixmis, xalqina xidmatlori ilo biitiin tiirk diinyasinin foxrino
cevrilmisdi. Hor zaman Azorbaycan xalqinin monafeyini
diistinon Heydor Oliyev azorbaycanli olmasi ilo foxr edirdi.
Miistaqilliyin qorunmasinin onun alde edilmasindan qat-gat
¢otin oldugunu deyon dahi rohbor Heydor Oliyev 6zii bu agir
vozifonin 6hdosindon layiqinco goldi. Heydor Oliyev dovlot
miistoqilliyimizi obadi vo donmoz etdi, 6lkomizo sabitlik,
siilh vo omin-amanliq, siyasi islahatlar, demokratiklogsmo,
iqtisadi yiiksolis, sosial inkisaf gotirdi. O, atoskass nail oldu,
iqtisadiyyat1 dir¢altdi, Azorbaycani tonozziil etmis dovlotdon
inkisaf edon Olkoys c¢evirdi, Respublikamizin beynolxalq
olagolorini mohkomlondirarak golocok inkisafa hesablanmig
neco-neco layihalorin, xiisusilo ugurlu neft strategiyasinin
tomolini qoydu. Diisiinlilmiis xarici siyasot kursu olkomiz
Uciin tokco siyasi dostok deyil, hom do iqtisadi amokdasliq
vo investisiya imkanlar1 yaratdi. Azorbaycanin gilinbagiin
beynolxalq niifuzu artmaga, iqtisadiyyatin = miixtolif
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saholorine kiilli miqdarda xarici sermayolor yatirilmaga
baslanildi. Demokratik-hliqugi dovlat quruculugu prosesi do
tam ictimai-siyasi sabitlik bargorar olunduqdan sonra hoyata
kecirildi. Zongin dovlatgilik tocriibasine malik olan boyiik
strateq Heydor Oliyev hiiquqi dovlstin Azorbaycan modelini
ilk milli Konstitusiyani yaratmagqla ger¢oklosdirdi.

Ulu Ondor Heydor ©Oliyev Azorbaycan tarixindo
yegand soxsiyyatdir ki, dogum giinii 6z tarixi nomina goro
tamamilo haqli olaraq milli bayram statusu dasiyir. Mohz
milli bayram olduguna goéradir ki, Ulu Ondorin dogum giinii
hor il hom Azorbaycanda, hom do diinyada azorbaycanlilar
yasayan Olkolorin demok olar ki, hamisinda qeyd edilir.
Comiyyatin biitiin tobagolori bu bayrami hiss edirlor. Bu da
tobiidir: dovlotgiliyin asasini qoyan soxsin dogum giinii elo
hom do dovlot¢iliyin on vacib tarixlorindon biridir. Belo
insanlar tarixin doniis noqtaloridirlor. Buna goro do onlari
tarixi goxsiyyot yox, tarixi fenomen kimi qobul etmok,
Oyronib dork etmoyo calismaq gorokdir. Azorbaycan ddvlot-
c¢iliyinin, ordusunun, madoniyyatinin, sohiyys vo tohsil
sistemlorinin inkisafinda Umummilli liderin rolu avezolun-
mazdir. Heydor Oliyev soxsiyyeti, onun hoyati vo foaliyyoti
haqqinda artiq yiizlorlo kitab yazilib, filmlor cokilib. Bir
dovlat xadimi kimi, onun xalq1 vo vatoni tiglin gordiiyii islor
tadgigatgilarin elmi arasdirmalarinin mévzusuna c¢evrilib.
1993-cu ilin may-iyununda hokiimot bohraninin son doraco
koskinlogsmosi ilo 0Olkodo votondas miiharibasinin bas
vermoasi vo miistoqilliyin itirilmosi tohliikkosi yarandigda
Azorbaycan xalqr Heydor Oliyevin hakimiyyato gatirilmasi
talobi ilo ayaga galxdi. Heydor Oliyev 1993-cl il iyunun 15-
do Azorbaycan Ali Sovetinin sadri segildi, iyulun 24-do iso
Milli Maclisin gorart ilo Azorbaycan Respublikasi Preziden-
tinin solahiyyetlorini hoyata kecirmoya basladi. Heydor
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Oliyev rohbarlik etdiyi bu dovr orzindo daim toraqqisi Uglin
calisdigl, dogma yurdu Azorbaycanin bir dovlot kimi agir
zaman vo sort smaqlarindan c¢ixardi. Heydor Oliyevin
hakimiyyotdo oldugu dovrlor Azorbaycanin intibah dovrii-
diir. Mahz homin illor arzinds Bakida an boytik abadliq islori
goriilmiis, bir sira memarliq ansambli, inzibati morkoz,
saray, institut, nosriyyat, todris korpusu, kompleks va
Oziinlin gorkomi ilo sohoro révnoq veron neco-nego digor
bina tikilib istifadeys verilmisdir. Mohz Heydor Sliyevin
tosabbiisli sayosinds ¢ox sayda memarliq abidasinin barpasi
miimkiin olmusdur. Heydor Oliyevin Azorbaycanin goloco-
yini diigiinerok uzaqgoronliklo atdigi addimlardan biri do
azorbaycanlilardan ibarot gonclorimizi golocoyin miistoqil
Olkosi tliclin gorokli ixtisaslara yiyoslonmokdon otrii ke¢mis
Sovetlor Ittifaginin niifuzlu ali moktoblorine gondermok
tacriibasi kimi dayarli tohsil anonasinin asasin1 qoymasi idi.
Bu yolla Azorbaycanimizin elmi vo kadr potensiali yiiksal-
diyt kimi, xalqumizin milli-menavi, oxlaqi doyarlorinin
tobligi do hoyata kegcirilirdi.

Mohkom bilindvra iizorindo formalasmis Azorbaycan
dovlati bu giin siirotli inkisaf dovriinii yasayir. Olko
Prezidenti conab ilham liyevin rohberliyi ilo hoyata kegi-
rilon disiiniilmiis iqtisadi siyasot noticosindo Azorbaycan
bolgonin aparict dovlotine c¢evrilmisdir. Azorbaycan diinya-
da yiiksok imico malik olan 6lko kimi taninir, dovlotimiz
niifuzlu beynolxalq toskilatlarda tomsil olunur, bu giin
paytaxt Baki vo Respublikamizin digor sohorlori mdtobor
beynoalxalq todbirlorin kegirildiyi ideal mokandir. Heydor
Oliyev idarogiliyi moktobinin davamgist Azorbaycan Res-
publikasinin Prezidenti conab Ilham Oliyevin rohborliyi ilo
Azorbaycan xalqmnin nail oldugu miihiim golobaolor, siiratli
sosial-igtisadi inkisaf, boyilik quruculuq islori, vatondaslarin
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sosial rifahinin ilbail daha da yaxsilagsmasi, insan hiiquq vo
azadliglarmin yiiksok tominatla qorunmasi, beynalxalq
standartlara uygun votondas comiyyatinin qurulmasi,
ganunun aliliyini tomin edon hiiquqi dovlot quruculugu
prosesinin ugurla hoyata kegirilmosi Azorbaycan dovlstinin
bu giinkii reallign olmaqla Umumilli liderin xatirosina on
boyiik hadiyyadir. Bu giin Ulu Ondar Heydor Oliyevin siyasi
kursunun Olkomizds sodagotlo davam etdirilmoesi digor
saholor kimi, sohiyyo sistemindo do ugurlara yeni viisot
verib. Hoyata kegirilon genismiqyaslh islahatlar ohalinin
saglamliginin qorunmasina, xalqimizin hoyat soviyyasinin
yaxsilasdirilmasina, orta Omiir miiddotinin uzanmasina
xidmot edir. Azorbaycan xalqnin 30 il hasrotindo oldugu
Qarabag Ali Bas Komandan Ilham Bliyevin rohberliyi vo
rosadotli Azorbaycan Ordusunun siicasti ilo 44 giinliik Voton
miiharibosindo isgaldan azad olundu. Qolobo niimayisi
Silahli Qtivvalorimizin giiclinii biitiin diinyaya niimayis
etdirdi. Bu sanli goloboni xalqimiz haqli olaraq qiirurla,
boyiik sevinclo bayram edir vo Ulu Ondar Heydor Oliyevin
ad1 ilo baglayir. Tam ominliklo demok olar ki, Heydor
Oliyevin uzun illoro hesablanmis strategiyasinin ugurla
totbiqi noticosindo sohiyyo sistemini garsida daha boyiik
toraqqi vo nailiyystlor gozloyir.

9Jziz Iliyev adina
ADHTI-nun rektoru
professor Nazim Qasimov



ANGIOGENESIS, TISSUE HYPOXIA AND OXIDATIVE
STRESS DURING MOTOR ACTIVITY OF VARIOUS
DIRECTIONS AND INTENSITY

Gunina Larisa®, Orlov Alexander?,
Danylchenko Svitlana?, Roman Golovashchenko®

IState Tax University of Ukraine;
2Kherson State University, Kherson, Ukraine

Introduction. The study of the mechanisms of OS-
induced effects with typical of it hypoxia-induced gene
expression, is important in searching criteria for evaluation
and prediction of physical efficiency. Recent studies have
shown that oxygen-sensitive protein complex with
transcriptional activity, namely hypoxia-induced factor
(HIF-1a) plays the key role in the process of maintaining
balance between the need for oxygen in living cells and its
delivery. In mammals, HIF-1a is considered a leading
inducer of transcription gene expression which responds to
the lack of oxygen. HIF-1a is activated in physiologically
important sites of oxygen pathway regulation, providing
quick and adequate response to hypoxic stress, and, in
particular, the expression of genes controlling the formation
and growth of new blood vessels.

Induction of angiogenesis occurs when metabolic
demands exceed the perfusion ability of existing vessels. It
Is most likely that the mechanism of such adaptive response
lies in the fact that relative lack of oxygen leads to the
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activation of angiogenic stimuli. Sport and physical load in
this aspect are extremely interesting subject for research.

The results obtained in recent years make it possible to
determine the physiological angiogenesis as an adaptive
response during acute hypoxia or hypoglycemia. Given that
VEGF is a stress-induced protein, its regulation is compared
with other oxygen and glucose-regulated proteins, so
angiogenesis may be considered as an adaptive response to
oxygen deficiency. Moreover, since the expression of genes
encoding angiogenesis is determined by the intensity of
physical load, it confirms the view that angiogenic factors
are the markers of physical efficiency. The key moment of
the latter is appropriate energy supply to the muscle activity
in a particular sport. For example, there might be responses
without oxygen participation (anaerobic mechanism) which
are realized through creatine phosphokinase, glycolysis and
myokinase, or responses that use oxygen (aerobic
metabolism). Each mechanism of energy supply has
different potential. In particular, anaerobic mechanisms of
energy supply are essential for short-term high-intensity
physical load, while aerobic mechanisms are important for
long-term work of moderate intensity. Each of these
mechanisms is characterized by a certain level of tissue
hypoxia and, accordingly, the rate of angiogenic processes.
Therefore, to ensure a high level of physical efficiency of
athletes, it is important to maintain optimal levels of VEGF
in representatives of different kinds of sport.

The aim of the work was to determine the dynamics
of VEGF content during intense physical load with different
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(preferably aerobic, anaerobic or mixed mostly) mechanism
for energy supply to tissues during physical exercise.

Results and discussion. The study has shown that in
the blood serum from healthy untrained subjects, VEGF
levels range from 27.0 to 63.0 pg-ml* averaging
(38.8+10.6) pg-ml™, which corresponds to the literature
data. It should be noted that this angiogenic factor is
characterized by pronounced individual variations of its
content, which determines a significant average deviation in
statistical analysis of the data obtained. However, the initial
content of the angiogenic factor and its increment are
different for the members of different groups of studied
athletes. For example, the maximum absolute initial value of
VEGF in the muscle activity with oxygen consumption from
85.2 to 100.3 pg'ml™ is observed in different cyclic sports,
namely athletes, skiers, rowers. In anaerobic creatine
phosphate-mediated supply to muscle activity, for example,
the divers in the water, the lowest value of this indicator
(from 46.3 to 54.8 pg-ml™ ) was observed. Both mixed
mechanisms of energy supply to the contractile activity of
skeletal muscles are characterized by intermediate values of
the VEGF content.

It should be also noted that the initial level of VEGF in
athletes prior to the current load is higher than that in
healthy untrained individuals, which, from our point of
view, can be explained by the formation of adaptive
mechanisms, including chronic oxidative stress in response
to prolonged physical load. The results of experimental
studies also show that in mice with “mini muscle”
phenotype, VEGF expression and capillarity
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(capillary / fiber ratio and capillary density) of the skeletal
muscles, namely, the gastrocnemius and plantar quadrate
muscle are higher compared to the control group of animals.

Thus, the prevalence of a specific mechanism of
energy supply to the muscle activity in different sports and,
consequently, the degree of oxygen contribution to
providing physical activity are related to the degree of
changes in the content of the main angiogenic factor, and
hence indirectly, with the intensity of formation and growth
of the blood vessels in athletes.

It should be noted that the level of the angiogenic
factor in a group of athletes with aerobic mechanism of
energy supply fluctuates between 20 and 32.2 pg-ml™ and an
increment in the group with anaerobic mechanism of energy
supply is 24.0-37.5 pg-ml™. So, it is evident that there is no
visible difference between the groups. When mixed
mechanism of energy supply, an increment of VEGF content
ranges within 16.0-13.0 pg-ml™. The phenomenon of nearly
identical increment of VEGF content in the representatives
of sports with different (aerobic and anaerobic) mechanisms
of energy supply to working muscles that is independent on
the initial values of the factor, requires further study. This
phenomenon can not be explained by just an increase in the
severity of oxidative stress. Perhaps, in such circumstances
anti-angiogenic factors are also activated, hampering the
increment rate of VEGF content, in order to prevent
conversion of physiological angiogenesis in pathological
one.

One of the most important metabolic manifestations of
oxidative stress is precisely the prevalence of lipid
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peroxidation processes over the degree of antioxidant
protection, which, in turn, is expressed as an increase in pro-
oxidant-antioxidant coefficient (Cpa). The results obtainned
suggest that in healthy untrained individuals, this index is
2.0 cu. When intense physical load, Cpa increases in repre-
sentatives of all sports, but to different degree, which ref-
lects the severity of oxidative process activation in the body,
and it is proportionally correlated with VEGF increment
compared with the data obtained in healthy untrained
individuals

As a result of a correlation analysis, we have revealed
that there is a statistically significant positive correlation
between the studied parameters: the higher Cpa in the
athletes, the greater their VEGF level in the blood serum (r =
0.85, P < 0.05). Because of different intensity of redox
reactions in the body and different mechanisms of energy
supply to the working muscles, for more in-depth analysis of
VEGF, the data received from the representatives of all
studied sports were divided into 4 groups, depending on the
mechanism of energy supply to the working muscles. It has
been revealed that the Cpa Value in athletes of these groups
differ significantly. However, in the mixed mechanism of
energy supply, this difference is not significant, independent
from the predominance of aerobic or anaerobic component.
A similar dependence on energy supply also exists regarding
the changes in the content of VEGF.

In our opinion, this is due to the inability to distinguish
aerobic or anaerobic elements in the whole process of so-
called “ragged” energy supply. However, there is a
significant difference between the studied indices in the
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representatives of sports with aerobic and anaerobic energy
supply, which is directly caused by the difference in the
severity of oxidative stress. Besides, in the dynamics of
studied interval of training process, an increase in the
content of angiogenic factor is mediated by peculiarities of
individual exercises during training sessions (centric,
eccentric) and focus of all training process at the stage of
research on the development of specific motor charac-
teristics (endurance, strength, flexibility, co-ordination, etc)
depending on sport with a corresponding predominance of
any mechanism of energy supply. As for the relationship
between the severity of oxidative stress and the increment of
VEGF content in dynamics of selected training period, the
results obtained show that a positive correlation between
these indicators is preserved at the end of the test.

It is known that about 95 % oxygen that enters the
body is restored to the water in the mitochondria during
oxidative phosphorylation. Remaining oxygen is converted
into reactive oxygen species, usually resulting from the
enzymatic reactions,which exert highly toxic effects on
cells. Metabolic disorders against the background of the
accumulation of damaging agents (free radicals, pro-
oxidants, reactive oxygen species) define the essence of
oxidative stress, and thus it is a major factor in the activation
of physiological angiogenesis in athletes B This is the fact
that may explain the highest level of VEGF in the
representatives of sports with mainly aerobic energy
mechanism. There is also evidence that the frequency of the
C allele of G®* C polymorphism in the VEGFA gene is
associated with a high aerobic endurance (according to the
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maximum power and maximum oxygen consumption) and
energy supply of aerobic metabolism (depending on the
maximum lactate level). It increases simultaneously with the
growth of sports mastery. Thus, G®** C polymorphism in the
VEGF gene is associated with physical efficiency of
athletes.

In case when anaerobic glycolytic physical load
prevails, a large amount of lactate, coming from the
myocytes, is observed in the blood, apart from slowing
oxygen transport in the tissue. This results in shifts in the
blood pH to the acid side, which triggers a cascade of
various metabolic processes (including an activation of lipid
peroxidation, changes in the aggregate state of the blood
toward hypercoagulation, an activation of humoral systems
of the vascular tone control through Hageman factor,
namely, kallikrein-kinin and renin-angiotensin systems),
which, in turn, leads to disruption of homeostasis and the
development of hypoxia through different mechanisms.
Thus, tissue hypoxia, which is typical of physical activity
with both aerobic and anaerobic mechanisms of energy
supply, promotes metabolic alterations, involving an
activation of angiogenesis. In this situation, differences are
observed only in the severity of hypoxic events. It should be
also noted that an activation of the angiogenesis in athletes
with predominantly anaerobic mechanism of energy supply
indicates the presence of oxidative stress, while the
development of the latter is still considered a prerogative of
only the physical activity with predominance of aerobic and
mixed mechanism of energy supply.
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Conclusions. Thus, oxidative stress and accompanying
tissue hypoxia are among the determining factors for the
activation of physiological angiogenesis during physical
load, the severity of which depends on the intensity and
orientation of the mechanisms of energy supply to working
muscles. It allows us to consider angiogenesis as a marker of
adaptation to muscular work in representatives of different
sports.
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regionlarda homin illordo azalma tendensiyast miisahido
olunmusdur.

Demoali, gobalok patologiyasi askarlandiqda dermato-
misetlarin identifikasiyas1 xastoya keyfiyyatli tibbi yardimin
gostarilmasindo adekvat terapiyanin segilmasina imkan
verir. Hokim dermatovenerologlarin gobuluna pasientlorin
geyri-barabar galmoasi ambulator soraitdo ixtisaslasmis tibbi
yardimin gostorilmasini ¢atinlosdirir.Bu iso dermatomikoz-
larin profilaktikasinin tagkilati funksional modelinin muni-
sipal saviyyado yayilmasinin iglonib-hazirlanmasina zorurat
yaradir.
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