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Abstract
Intestinal bowel diseases (IBD), including ulcerative colitis
(UC), is the group of difficult to diagnose widespread among
the population diseases. Pathogenesis of the disease is associated
with a complex interaction of the genetic factors, the
environment, the microbiome and the unpredicted reaction of
the immune system, and the existing treatment methods are not
effective enough. It is known, that hypoxia plays a key role in
both system and local inflammatory reactions, mainly due to
microcirculatory disorders and disseminated intravascular
coagulation. Therefore a lot of studies have demonstrated that
severity of any inflammatory diseases, including Crohn's disease
(CD) and UC depends on hypoxia resistance. In this review we
discussed microcirculation of blood and physiological hypoxia
in the intestine, the role of hypoxia-inducible factors in the
development of IBD and UC, as well as their influence on the
severity of the inflammatory process. Authors described the
protective effect of various PHD inhibitors and its benefits and
disadvantages, so as new approaches of searching of very specific
low molecular weight substances as drugs for the control of IBD
and UC.
Introduction
Hypoxia, on the one hand, can lead to the development of
inflammation, but on the other hand, any inflammatory process
especially with pronounced system manifestations is
accompanied by oxygen deficiency. It is known, that hypoxia
plays a key role in both the system and local inflammatory
reactions, mainly due to microcirculatory disorders and
disseminated intravascular coagulation. In this regard a number
of studies have shown that severity of any inflammatory
diseases, including inflammatory diseases of the gut such as
Crohn's disease (CD) and ulcerative colitis (UC) depends on
hypoxia resistance. UC, CD and other intestinal diseases of
unknown etiology on the clinical manifestation, mechanisms of
their development and treatment approaches are combined
into the group of inflammatory bowel diseases (IBD). In CD, all
parts of the gastrointestinal tract may be affected, while in UC,
pathological process develops first in the rectum and then

spread proximally, affecting all part of the colon. IBD is
widespread throughout the world, and UC happens more often
than CD. According to the statistic, the highest rate of UC cases
is in North Europe and North America, where they range from
156 to 291 on 100,000 people. The lowest rate is determined
in African and Asian countries. In Russia frequency of UC is
20 cases per 100,000 people, CD is 3.5 per 100,000 people. In
IBD the risk of colorectal cancer increases and its frequency is
0.4-0.8%.
The factors contributing the IBD development include
environmental influence, tobacco smoke, oral contraceptives,
titanium dioxide in toothpastes, microplastics particles etc.
However accurate evidences about relation of these factors with
mortality have not been revealed. It is currently believed, that
the onset of IBDs associates with genetic predisposition. The
key loci associated with UC and CD development were
identified; this is nucleotide-binding oligomerization domain
containing 2 (NOD2), which is an intracellular receptor of
immune cells involved in innate immunity reactions,
macrophage-stimulating protein-1 (MST1), that regulates
expression of Foxp3 and, therefore, the expression and
development of regulatory T-lymphocytes (Tregs), and finally
the major histocompatibility complex (MHC),which is central
for the presentation of peptide antigens to T-cells. Mutations in
loci of NOD2, 3p21 (MST1) and MHC are also detected in
patients with such immune related diseases as ankylosing
spondylitis and psoriasis.
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