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Abstract
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In recent years, much attention has been paid to the relation-
ship between viruses (including influenza) and the host organism. 
One of these areas is the role of proteinase-inhibitor systems.

The system of proteins and their inhibitors is represented in 
the body by a large group of proteins. Proteolytic enzyme inhibi-
tors act as regulators of the constant level of the corresponding 
enzymes in the body, being with them in a constant dynamic equi-
librium. Disruption of this equilibrium is important for the devel-
opment of pathological processes.

Human blood contains at least six inhibitors: alpha-2-antiplas-
min, alpha-2-macroglobulin, alpha-1-antitrypsin, antithrombin-
III, Cl - inactivator, inter-a-antitrypsin.

Thus, a decrease in antiplasmin activity was recorded in 6 
(16.7%) of the 36 patients with colon or stomach cancer between 
the ages of 50 and 76 [1].

The level alpha-2-antiplasmin in the blood plasma is signifi-
cantly reduced in the pathological conditions of the liver, especially 
in cirrhosis of the liver [2].

In the case of a deficiency olpha-2-antiplasmin and an ant acti-
vator plasminogen-1 blood clots in the places of injury or opera-
tions dissolve prematurely, and the bleeding recurrences [3].

In the work presented the Author demonstrates the review of literature and own researches about the changes of enzyme-inhib-
itory system of a body under different diseases.

However, in some other pathologies, the level of a2-antiplas-
minin the blood plasma may not change. antiplasmine in patients 
with malignancies and donors did not differ, which indicates the 
persistence of protective fibrinolithic plasma activity in patients 
[4].

Alpha-2-macroglobulin (the main component of the fraction) is 
involved in the development of infectious and inflammatory reac-
tions.

The predictive significance of determining the level of2-mac-
roglobulin in viral and degenerative liver diseases has been estab-
lished [5].

The onset of the disease was accompanied by a decrease in the 
level of2-macroglobulin and that patients with a sufficiently high 
level of this inhibitor had a better prognosis of the course of the dis-
ease [6]. High levels of2-macroglobulin are observed at 2-4 weeks 
of the disease in a third of patients with acute hepatitis B virus [7].

In the case of reniot, an increase in the level of2-macroglobulin 
in the blood plasma and in the exudate of the sinuses was observed 
only in 15% of the patients [8].
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In 103 patients with destructive pulmonary tuberculosis, sev-
eral forms of serum were found to have several forms of 2-macro-
globulin, the level of which varied during treatment [9]. The F-form 
of the inhibitor outpaced the decrease in the activity of the total 
q2-macroglobulin.Based on the results of the studies, the authors 
proposed to use the definition of the level of S-form alpha-2-mac-
roglobulin as a predictive marker of relapse disease.

It has been shown that compared to serum and plasma levels 
of2-macroglobulin in healthy people, the level of this inhibitor in-
creases in some neurological diseases [10], but does not change 
(regardless of duration of the disease) in multiple sclerosis [11].

In the rat experiment, it was shown that capsaicin-sensitive 
nerve damage was accompanied by an increase in the level of2-
macroglobulin 3 days after the injection [12].

Using a number of surgical procedures including castration and 
hepatectomy it has been shown that the increase in the level of 
2-macroglobulin in the liver in response to inflammation is regu-
lated, at least partially, by the testicle through testosterone. Partial 
hepatectomy caused a tenfold increase in mRNA levels and synthe-
sis of2-macroglobulin in the liver, and castration caused a moder-
ate increase in the level of 2-macroglobulin. Insufficient synthesis 
of 2-macroglobulin by the liver after castration can be correlated 
with preliminary injections of testosterone 6 days before the op-
eration [13].

The hypothesis that the deficiency of 2-macroglobulin can con-
tribute to the proteolytic destruction of arterial tissue and thus 
alpha2-macroglobulin is able pattoparticie indirectly in directly in 
the vascular disease has not been confirmed in studies in 80 pa-
tients with arterial aneurysms, as the level of this inhibitor was 
insignificantly different from that of donors [14].

A study of the level of alpha-2-macroglobulin in the serum 
of 170 men with long-term psoriasis cases 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 offerq2-macroglobulin as a 
marker of treatment [15].

Fifty patients have a high level of alpha-2-macroglobulin in 
blood plasma [16], pleural and peritary exudates and ascite fluids 
of benign and malignant tumors [17].

Some authors suggest using the study of the level of2-macro-
globulin as a marker of differential diagnosis of kidney disease in 
children. The syndrome, as opposed to simple glomerulonephri-
tis, is characterized by a significant increase in the level of alpha-
2-macroglobulin in the urine, while in healthy children this inhibi-
tor in the urine is absent [18].

Alpha-2-macroglobulin has also been proposed as a diagnostic 
criterion for rheumatoid arthritis, and monitoring concentrations 
of2-macroglobulin with IgG in patients with rheumatoid arthritis 
can serve predictive criterion of the disease [19].

The third human blood inhibitor is alpha-1-antitrypsin. charac-
terized by a periportal or more extensive inflammatory process in 
the liver, remains within the normal values [7].

Also, the level of serum alpha-1- antitrypsin remains within 
normal values inchronic viral hepatitis - a chronic liver disease 
caused by hepatitis B, C and D viruses, which develops 6 months 
after acute viral hepatitis [7].

Within the normalrange is the level of serum in patients with 
multiple sclerosis [11] and in adults with renitis [8].

Increased activity of serum alpha-1-antitrypsin is observed in 
90% of cases in pulmonary tuberculosis and respiratory sarcoid-
osis [20], but in the silicosis of the lungs and in the serum of the 
electric welders, the content of1- 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 of1-antitrypsin or its 
gene mutations [24]. Hereditary deficiency of alpha-1-antitrypsin 
is also caused by the spread of chronic obstructive pneumonia [25].

For example, in the emphysema of smokers there is a decrease 
in the activity of serum alpha1 antitrypsin. to protect the lungs, the 
ratio of elastase and1-antitrypsin, which leads to lung damage, is 
disrupted. loss of lung elasticity. This causes the alveoli to collapse, 
which leads to their over-inflating and rupture. Smokers' emphy-
sema is the result of disproportionate biochemical processes be-
tween elastase and alpha-1-antitrypsin, Alfa-1-antitrypsin is suf-
ficient for healthy individuals to protect elastin, and therefore its 
pathological destruction does not occur [26].
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Deficiency ofalpha-1-antitrypsin, which is observed in cirrho-
sis of the liver, developed after hepatitis C is caused by the homo-
zygous state of allela ZZ, and pathological change of hepatocytes 
(without necrosis) - homozygous condition allele MM [27].

Individuals with asthmatic asthma syndrome also have a re-
duced content of1-antitrypsin. 

In the experiment, in 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 of1-antitrypsin and an increase in the activity of trypsin-
like enzymes [28].

Increased activity of alpha-1- antitrypsin the serum is usually 
observed in chronic inflammatory processes such as rheumatoid 
arthritis. Caused by the predominance of M3 allele of this inhibitor.

The fourth inhibitor of human blood is antithrombin III. In most 
cases, with pathological conditions of the body, a decrease in an-
tithrombin 3 is observed. So, in cancer patients, compared with 
healthy patients, a decrease in antithrombin level (1.4 times). At 
the same time, patients who did not receive preventive therapy 
were found to have decreased levels of antithrombin III (1.3 times 
for 3-6 days after surgery) in patients of the control group who 
did not receive preventive therapy [29]. Received low-molecular 
heparins (clean and tricenarian), the content of antithrombin III 
was practically no different from the baseline, which indicates the 
preservation of natural thrombin inhibitors and the protection of 
the body from thrombosis [30].

It has been shown that the main inhibitory activity in relation 
to plasmin in euglobulin precipitate has c1-antiactator.C1-anti-ac-
tivator contains 43.7% carbohydrates, and sial icit is 14-15percent 
[31]. The fibrinolytic activity of the euglobulin plasma fraction de-
pends in part on fluctuations in the content of Cl-ant activator in 
the blood.

Another agent with an antifibrinolytic effect is a histidine-rich 
glycoprotein. It interferes with the binding of plasminogen with 
fibrin.

In plasminogen activation inhibitors (ant activators) in the ant 
activators of three immunological types

•	 Type 1:PA1-1-endothelial.Synthesized by endothelial cells and 
hepatocytes in culture, different hepatoma lines, melanoma 
cells and others, accumulates in platelet a-granules and 
plasma. Lessons at a rate of 106-10 M/L-1z1 by forming with 
them an inactive and non-recurring complex. -4 hours at 37 
degrees Celsius. Meanwhile, the semi-inactivation of the tissue 
activator,2-antiplasmin,occurs in 90to180 minutes.

•	 Type 2: PAI-2 - isolated from placenta and macrophages 
cultures of different origins.

•	 Type 3: Protease NEXIN from the cultural environment of 
fibroblasts. The molecule contains a heparin-binding area 
with high affinity. This proteinase reduces cell sensitivity 
to the miogenic action of thrombin, limits the activation of 
single-stranded lessons by exogenous proteases and inhibits 
double-stranded lessons-making. Fibroblasts have specific 
receptors for endocytosis and lysosomal degradation of this 
complex. Proteasa N is not defined in plasma. It has the same 
characteristics of reactions with thrombin, trypsin, tissue 
activator and lessons, so it can not be considered a pure ant 
activator. 

Currently, the functions of in activators of proteinase of the 
human body and animals are not sufficiently studied. However, it 
is known that in normal plasma PAI-2 and protease N are not de-
tected. About 60% of anti-active activity is on PAI-1, the remain-
ing 40% - on a little-studied factor, denoted as RA, associated with 
protein. The participation of thrombin and protein C, which bind 
PAI-1 to the complex (protein C, thus has an antithrombin and pro-
fibrinolytic effect). The liver is responsible for removing active PAI 
from circulation. PAI is thought to be an acute phase protein. Its 
activity increases after large operations, severe injuries, myocar-
dial infarction. After the introduction of corticosteroids, endotoxin 
(bact-LPS), H-1 PAI activity increases. 

PAI activity (defined by immunological method) has been 
shown to gradually increase during pregnancy and in the third tri-
mester the concentration of PAI-2 increases to 100 micrograms/
ml, especially in the effects of pregnancy-related factors, and after 
childbirth returns to normal.

In patients with myocardial infarction there was an increase in 
PAI activity and a decrease in the content and activity of the tis-
sue activator. OFTEN PAI activity increases in patients with venous 
thrombosis. Increased PAI in such patients in the preoperative pe-
riod correlates with the threat of postoperative thrombosis.
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Increased PAI activity correlates with hyperlipoproteinemia 
and triglyceridemic. PAI increases in some severe patients with 
various disorders, but not with chronic renal failure, in which PAI 
activity in patients remains normal. Increased PAI activity is a non-
specific indicator of the severity of the process, but not a specific 
disease and predictive value this trait has only for patients with 
venous thrombosis.

In normal blood there are at least 2 pools of PAI activity: one is 
plasma, which is capable of rapid renewal and has wide concentra-
tion vibrations (0 to 1.3 nm/L); the other is platelet, which is local-
ized in a-granules. During blood clotting, as a result of the release 
of PAI from platelets, the clot is protected from premature lysis. 
Due to PAI instability at 37 degrees Celsius and its inactivation by 
protein C and thrombin, PAI gradually disappears from the clot. 
With the subsequent penetration of plasminogen activators into 
the clot, the latter is licked.

In recent years, it has been established that protein-inhibitor 
systems of the body play an important role in the relationship be-
tween viruses and the human body. Viruses are intracellular infec-
tious agents. The entire replicative cycle of the virus is carried out 
using the metabolic and genetic resources of cells. Therefore, the 
pathogenesis of viral infections, first of all, should be considered 
at the molecular and cellular levels (V.I. Pokrovsky, O.I. Kiselyov, 
2002).

The system of proteins and inhibitors is represented in the 
body by a large group of proteins. It is known that inhibitors of 
proteolytic enzymes act as a constant regulator of the level of rel-
evant enzymes in the body, are found with the latter in constant 
dynamic equilibrium. Disruption of the equilibrium between en-
zymes and inhibitors is important for the development of patho-
logical processes. 

Our studies have shown that in the lungs and serum of unin-
fected animals and chicken embryos, the levels of proteins and 
inhibitory proteinas activity are in balance, which is disrupted by 
infection with influenza A virus [32].

In the infectious process, there are several periods that are 
characterized by varying degrees of reproduction of the influenza 
virus, and different levels of proteinase and inhibitor activity.

The most profound changes occur in the first hours after con-
tracting the influenza virus [33]. A similar phenomenon has been 
observed for Newcastle viruses and Aueski disease. 

Thus, it can be assumed that in the first minutes after infection, 
observed changes in the enzyme-inhibitor balance in the animal's 
body appear to be related to the fact that influenza viruses contain 
both enzymes and their inhibitors. Further, the decrease in proteo-
lytic activity is associated with the corresponding accumulation of 
proteinase inhibitor in the infected body. Influenza-infected cells 
appear to induce the appearance of an inhibitor, both in the lung 
tissue and in the serum. Thus, pulmonary tissue inhibitors are as if 
the first line of defense of the organ in the action of different strains 
of the influenza virus [34].

Other authors argue about the heterogeneity of serine protein 
inhibitors induced by influenza viruses. Thus, the amniotic-liquid 
inhibitor differed from trypsin inhibitors of 17-day amniotic fluid 
and ovomukoida in the protein of a chicken embryo [35]. Proper-
ties similar to the properties of subtylisin inhibitors described for 
ovoinhibitors and ovomacroglobulin of chicken embryos, black 
bean seeds and Streptomyces Subtilisin culture filter It's nota [36].

Proteinase inhibitors in the reproduction cycle of adenoviruses, 
vesicular stomatitis virus and simple herpes virus type- 2 [37] are 
virus-specific inhibitors that block critical metabolic stages of in-
fected cells. 

Our research suggests that virus-induced inhibitors detected 
in the first hours after infection block the activity of host cell pro-
teinase, leaving influenza virus proteins protected from proteolytic 
hydrolysis. If the proteinase-inhibitor balance is disturbed, protein-
ase begins to break down hemagglutinin and there is an increase in 
the titer of the flu virus. Inject an additional inhibitor to block the 
proteinase activity.

Data from a number of virus models indicate that the mecha-
nism of proteolytic activation has a general biological universal val-
ue [39]. The breakdown of glycoprotein, which cause the virus to 
enter the cell. Inhibitors block the process of splitting viral proteins 
by suppressing the activity of cellular enzymes. In the presence of 
cell protein inhibitors after one cycle of reproduction of the original 
virus with split proteins, viral offspring with unbroken, function-
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ally un active viral proteins are formed . Subsidiary virions are not 
able to initiate an infectious process due to the block of the early 
stages of the reproduction cycle - the absorption and penetration 
of the virus [40].

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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