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Abstract Proteinase inhibitors are always involved in protecting the human body. Deficiency of proteinase inhibitors
characteristic of patients with Covid-19, colon and stomach cancer, liver cirrhosis. Acute phase of hepatitis B, emphysema,
bronchial asthma, flu, acute respiratory infections. An elevated level of a proteinase inhibitor is observed in rhinitis,
hepatectomy, psoriasis, benign neoplasms, glomeronephritis in children, rheumatoid arthritis, pulmonary tuberculosis,
sarcoidosis of the respiratory system. In the treatment of such patients, it is necessary to correlate the administration of
proteinase inhibitors or the proteinases themselves.
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Introduction

Over the past few months, the worldwide attention and
efforts of scientists have been riveted to the study of
COVID-19. We propose to look at this problem from the
angle of consideration of the role of proteinase-inhibitors
system and look for common solutions for the most viruses.
Coronaviruses still represent a leading source of novel
viruses for emergence into the human population [1].

In inflammatory  process of this disease a
proteinases-inhibitor system plays leading role. Unbalance
between proteinases and their inhibitors matters for
development of a virus infection contamination.

So, on the SARS-CoV-2 peplomer, a site for cleavage by
furin-like serine proteinases was discovered. These
proteinases are involved in the activation of a number of

toxins and the maturation of viral envelope proteins [2].

Considering the ancient protective mechanisms of the body,

we will certainly encounter an inflammatory process in
which various proteinase inhibitors participate. They are an
integral component of the fibrinolytic blood system.
When we look at the oldest human body protection
mechanism we will see inflammation process there and
proteinase inhibitors took part in it. It’s are inseparable
components of bloods fibrinolytic system. At least six
inhibitors possess antiplasmin properties:

- a2-antiplasmin,

- o2-macroglobulin,

- al-antitrypsin,

- antithrombin 111,

- C-inactivator and

- inter-a-antitrypsin [3].
In clinical pathology or experiments on animal the level of
antiplasmin in blood plasma significantly lowered and
most author explain it as antiplasmin’s deficit. Such
lowering of antiplasmin activity marked in 6 (16,7%) from

36 patients with colon or stomach cancer in age from 50 to
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76 years [3].

Level of a2-antiplasmin in blood plasma significantly
decreasing at pathological condition of liver, especially at
liver cirrhosis [4]

Blood clots in wounded or surgical sites are dissolving
recurs at deficit of

prematurely and Dbleeding

a2-antiplasmin and in activator of plasminogen- | [5].
But in case of some other pathologies level of
a2-antiplasmin in blood plasma could have no changes. So
it was found that with the development of enhanced
intravascular coagulation, the levels of plasminogen and
a2-antiplasmin in patients with malignant neoplasms and
donors did not differ, which indicates the preservation of
protective plasma fibrinolytic activity in patients, but
a2-macroglobulin is involved in the development of
infectious and inflammatory reactions [6].

The prognostic significance of determining the level of
a2-macroglobulin in viral and degenerative liver diseases
has been established [7]. Thus, in clinical studies patients
with the acute phase of hepatitis B, it was found that the
onset of the disease was accompanied by a decrease in the
level of a2-macroglobulin and that patients with a
sufficiently high level of this inhibitor had a better
prognosis of the course of the disease. However, other
researchers have shown that a high level of
a2-macroglobulin is observed at 2-4 weeks of illness in a
third of patients with acute hepatitis B virus [8]. In rhinitis,
an increase in the level of a2-macroglobulin in blood
plasma and in the exudate of the nasal sinuses was observed
only in 15% of patients [9].

In patients with destructive pulmonary tuberculosis, several
forms of serum were found to have several forms of

2-macroglobulin, the level of which varied during

treatment [10]. The F-form of the inhibitor outpaced the
decrease in the activity of the total g2-macroglobulin.
Based on the results of the studies, the authors proposed to
use the definition of the level of S-form
alpha-2-macroglobulin as a predictive marker of relapse
disease.

Compared with the levels of a2-macroglobulin in the blood
serum and plasma of healthy people, the level of this
inhibitor increases with some neurological diseases, but
does not change (regardless of the duration of the disease)
with multiple sclerosis [11].

In an experiment on rats, it was shown that damage to
capsaicin-sensitive nerves is accompanied by an increase in
a2-macroglobulin 3 days after injection [12].

Using a number of surgical procedures including castration
and hepatectomy it has been shown that the increase in the
level of a2-macroglobulin in the liver in response to
inflammation is regulated, at least partially, by the testicle
through testosterone. Partial hepatectomy caused a tenfold
increase  in mMRNA levels and synthesis of
a2-macroglobulin in the liver, and castration caused a
moderate increase in the level of a2-macroglobulin.
Insufficient synthesis of «2-macroglobulin by the liver
after castration can be correlated with preliminary
injections of testosterone 6 days before the operation [13].
The hypothesis that the deficiency of 2-macroglobulin can
contribute to the proteolytic destruction of arterial tissue
and thus a2-macroglobulin is able pattoparticie indirectly
in directly in the vascular disease has not been confirmed
in studies in patients with arterial aneurysms, as the level
of this inhibitor was insignificantly different from that of

donors [14]. A study of the level of a2-macroglobulin in

the serum of the men with long-term psoriasis cases
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showed a significant increase in this indicator in the acute
phase of the disease and a decrease in the level to the
indications of donors for long periods treatment that
allowed the authors to offer a.2-macroglobulin as a marker
of treatment [15]. Fifty patients have a high level of
ao2-macroglobulin in blood plasma [16], pleural and
abdominal exudates and ascite fluids of benign and
malignant tumors [17].

Some authors suggest using the study of the level of
a2-macroglobulin as a marker of differential diagnosis of
kidney disease in children. The syndrome, as opposed to
simple glomerulonephritis, is characterized by a significant
increase in the level of a2-macroglobulin in the urine,
while in healthy children this inhibitor in the urine is absent
[18]. a2-macroglobulin has also been proposed as a
diagnostic  criterion for rheumatoid arthritis, and
monitoring concentrations of a2-macroglobulin with IgG
in patients with rheumatoid arthritis can serve predictive
criterion of the disease [19].

It is known that level of al-antitrypsin in blood sera at
autoimmune hepatitis, chronic necrotic-inflammatory
disease of liver of unknown etiology, characterized by a
periportal or more extensive inflammatory process in the
liver, remains within the normal values [20].

Also, the level of serum al- antitrypsin remains within
normal values in chronic viral hepatitis - a chronic liver
disease caused by hepatitis B, C and D viruses, which
develops 6 months after acute viral hepatitis [20].

Within the normal range is the level of serum in patients
with multiple sclerosis [21] and in adults with renitis [£5i=!

R X%, ]

Increased activity of serum al-antitrypsin is observed in 90%

of cases in pulmonary tuberculosis and respiratory

sarcoidosis [20], but in the silicosis of the lungs and in the
serum of the electric welders, the content of a1- antitrypsin
remains within the norm [21].

There are some diseases, such as some types of liver
pathology [22], pulmonary emphysema [23], chronic
inflammatory arthritis, which are caused by hereditary
deficiency ofl-antitrypsin or its gene mutations [24].
Hereditary deficiency of al-antitrypsin is also caused by
the spread of chronic obstructive inflammation [25].

In the emphysema of smokers there is a decrease of activity
of al-antitrypsin  blood serum, as a result of
disproportionate biochemical processes between elastase
and al-antitrypsin pathological destruction occurs [26].
Deficiency of al-antitrypsin, which is observed in cirrhosis
of the liver, developed after hepatitis C is caused by the
homozygous state of allele ZZ, and pathological change of
hepatocytes (without necrosis) - homozygous condition
allele MM [27].

Individuals with bronchial asthma syndrome also have a
reduced content of al-antitrypsin. In the experiment on
rats, exposed to acetic lead inhalation, it was shown that
under the influence of this substance there is a destruction
of lung tissue, which is accompanied by a decrease in the
level of al-antitrypsin and an increase in the activity of
trypsin-like enzymes [28].

In an experiment on mice infected with a lethal dose of
influenza A virus, during the period of maximum
accumulation of infectious and hemagglutinating activity,
there was a sharp decrease in the level of inhibitory activity,
up to its complete disappearance, which led to the death of
animals. Increased activity of al- antitrypsin the serum is

usually observed in chronic inflammatory processes such

as rheumatoid arthritis. Caused by the predominance of M3
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allele of this inhibitor [29].

In most cases, with pathological conditions, a decrease of
antithrombin 111 is observed. In cancer patients, compared
with healthy patients, is found a decrease of level of
antithrombin 111 (1.4 times). Therefore, in response to
increased intravascular coagulation, consumption of own
inhibitors of thrombin and other active serine proteinases is
increased. Also, depression of level of an antithrombin 11
(in 1,3 times for 3-6 days after operation) in the
postoperative period at the patients of control group, who
were not receiving preventive therapy [30]. has been taped.
At the same time at the patients receiving low molecular
heparins (Clexane and fraxiparine), the maintenance of an
antithrombin 111 practically did not differ from initial
indexes that testifies to conservation of natural inhibitors of
thrombin and protection of an organism against a
thrombosis.

Main inhibitory activity in relation to plasmin (in
euglobulin precipitate) has cl-antiactator. C1l-antiactivator
contains 43.7% carbohydrates, and sialic acid is 14-15
percent [31]. Cl-antiactivator inhibits urokinase activity, is
able to inhibit the vascular (tissue) plasminogen activator,
but does not inhibit streptokinase activity. The fibrinolytic
activity of the euglobulin fraction of plasma is partially
the content of

dependent on the fluctuations in

C1l-antioxidant in the blood [32].

Conclusion

1. Inhibytors proteolytic enzymes act as regulators of the
constant level of the corresponding enzymes in the body,
being with them in a constant dynamic equilibrium.

2. Disruption of the enzyme-inhibitor system leads to the

development of diseases such as: gastrointestinal cancer,

cirrhosis  of  the liver,  tuberculosis, tumors,

glomerulonephritis,  influenza, asthma,  myocardial

infarction.

3. Inhibitors block the process of splitting viral influenza
proteins by suppressing cellular proteins.

4. A method of obtaining an antiviral drug against influenza,
a trypsin-like protein inhibitor, has been developed and

patented.
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