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Abstract. Biochemical studies were performed in 47 patients with pancreatic
pseudocysts, aged 4.,58 = 7.38 years, male / female ratio of 8.4: 1. All patients were
operated on. Studies have shown that the level of IL-18 was higher in patients with
type I pseudocysts 1.9 times with type Il - 1.2 times and type 11l - 1.3 times compared
with the control. Such a tendency was noted for IL-6 and IL-8 against increase of IL-
10 in a 27.4-fold, respectively (I pancreatic pseudocysts type), 28.1 times (Il
pancreatic pseudocysts type) and 21.4 fold with Il type of pancreatic pseudocysts.
The content of IL-18 and glutathione peroxidase in blood in different types of
pancreatic pseudocysts directly correlates with the severity of pancreatitis. We found
a close correlation between the level of IL-18 and glutathione content in blood at an
unfavorable prognosis of postoperative period.

All patients had development of endothelial dysfunction and endothelial damage, as
svidetestvovalo a significant increase in plasma VEGF respectively 176.4% (I type
pseudocysts), 129.2% (Il type pseudocysts) and 54.2% (11l type pseudocysts) relative
to the control. These data suggest that this creates favorable conditions for the
remodeling of the pancreas when the defect replaced cloth with lower levels of the
organization, such as scar and repeated cell injury leads to greater activation of
PSCs and increased production of extracellular matrix components.

Keywords: pancreatic pseudocyst, matrix metaloproteinaze pathogenesis.

The chronic pancreatitis (CP) concerns to group of chronic diseases of a
pancreas (P), mainly inflammatory causes, with phase-progressing focal, segmentary
or diffuse degenerate and its destructive changes of exocrine part, an atrophy of
glandular elements (pancreacytes) and replacement by their fibrous tissue; changes in
ducts system of P; cysts and calculus formation; different degree disorder of exocrine
and endocrine functions. CP is polyetiologic disease of P which develops owing to
attacks of acute pancreatitis (AP) or traumas of P. As for literatures testify,
prevalence CP nearly 30 cases on 100 000 persons [1]. Priority directions of modern

researches in pancreatology understand the mechanism of loss functioning of P tissue
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and replacement by its connective tissue. The development of fibrous changes of P,

as consequence of the dynamic cascade of cytokine, chemokine, factors of growth
and many other factors, balance infringements between processes of synthesis and
disintegration proteins of extra cellular matrix (ECM) with its accumulation and
degradation [2]. Pancreafibrosis now it is considered as the leading pathological
mechanism of development CP and its complications, and main role in this process
perform pancreatic stellate cells (PSCs) [3, 4].

The hypothesis formulated by us became a basis for research carrying out that
in hypoxia and ischemia conditions of P after its damage, angiogenic factors support
endotheliocytes activation and proliferation, which comes to the end with processes
neovascularization, and insufficient degradation of extracellular matrix is the cause of
progressive fibrosis and remodulating P with development of complications. Thus we
considered that re modulating of P is heterogeneous process which leads to changes
in a connecting fabric and infringement of structure and function of P.

The work purpose — to define profibergenic mediators, markers of endothelial
dysfunction and hemostasis at patients with different types complications of pancreas
pseudocysts.

Materials and research methods. The investigation is approved by Ethical
committee. The participants have been completely informed. Researches was done at
47 patients in age average (43,58 + 7,38) years, a parity of the man / women 4:1.

Criteria of inclusion: pseudocysts of P on classification A. D'Egidio and M
Schein: to I type are carried postnecrotic pseudocysts of P, which were formed after
episode of acute pancreatitis or traumas of P; to II type — postnecrotic pseudocysts of
P, which were formed owing to attacks of AP at patients with CP; to III type —
retention cysts which arose after CP as a result of pancreas channels stricture [4].

Criteria of cutting off: in our research did not include patients with a liver
pathology (hepatitis, cirrhosis, cancer) and cancer of P, the secondary arterial
hypertension, accompanying endocrine, autoimmune, oncology pathology, with the

expressed infringements of a warm rhythm and conductivity, with acute heart attack,
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acute heart insufficiency, cardiomyopathy, accompanying mental diseases, narcotism,

alcoholism.

All patients have been divided into three groups: the first — patients with I type
pseudocysts of P, complicated by suppuration (12) and acute bleeding in a cavity of
cyst (2); the second — patients with II type pseudocysts of P (12 — suppuration, 3 —
bleeding in a cavity of cyst, 1 — rupture of cyst with a bleeding in abdomen cavity);
the third — III type pseudocysts of P (17 patients the fibrous-degenerate pancreatitis
complicated by development by secondary portal hypertension, mechanical jaundice,
etc. Groups of patients were comparable (y2=1,234, p>0,05).

Clinical investigation included estimation of complaints, gathering of the
anamnesis of the basic disease and accompanying pathology, an estimation of
anthropometrical indicators (height, weight, an index of weight of a body),
electrocardiogram, definition of the basic clinical and biochemical parameters of the
blood and urine, ultrasonic, CT, MRT, radiographic examination of stomach and
intestine. Was done an estimation of inflammation factors, hypoxia and conditions of
fabric reconstruction of P. Defined VEGF, MMP-9, it inhibitor TIMP-2 and a
complex with inhibitor (MMP-9/TIMP-2 in serum blood with use immune-enzyme
method: IL-6, MMP-9, TIMP-2 research by commercial diagnostic sets of firms
R&D Diagnostics Inc. (USA): Human MMP-9 Quantikine ELISA Kit, category
DMP900; Human TIMP-2 Quantikine ELISA Kit, category DTM200
<http://www.rndsystems.com/Products/DTM200>); Human IL-6 Quantikine ELISA
Kit category D6050; Human TGF-beta 1 Quantikine ELISA Kit category DB100B.
Definition of plasmatic level IL-8, IL-18 and IL-10 was carry out by immune-enzyme
method and test systems manufacture «Bender Medsystems» (Austria). Glutathione
peroxidase (GPO) blood activity investigated on spectrophotometer. A method
principle: GPO (1.11.1.9) catalyzes oxidation reaction of restored glutathione in
presence of a cymene substrate which is an oxidizer. Activity of enzyme defines on

decrease of substratum G-SH in color reaction on hydrosulfide groups with Elman
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reactant [5]. Malonic dialdehyde (MDA) in blood serum defined by

spectrophotometric method on L.I. Andreevoj and co-authors (1988).

Statistical processing of results was carry out by software package
"Biostatistics" (Russia). The correlation analysis applied to an estimation of
communication of two quantitative values and was carrying out by Spearmen method
and the one-factorial dispersive analysis.

Results and their discussion. Clinical displays and the laboratory
characteristic are resulted in tab. 1. At 22 (46,8 %) patients hyperthermia was
observed, at 16 (34 %) — jaundice, at 9 (19,1 %) — disturbance of duodenal patency, at
8 (17 %) — disturbance P and at 4 (8,5 %) — wirsungolithiasis, at 14 (29,8 %) —
regional portal block. Complications are noted at all patients: pseudocyst of P
suppuration at 100 % of the first group, obstruction jaundice at 23,5 % of the second
and 57,1 % of the third group; disturbance of duodenal patency 7,1 % of patients of
the second and 26,7 % — the third group; calcification of P at 24 % patients of the
third group; wirsungolithiasis at 14,3 % patients of the third group; regional portal
block at 14,3 % patients of the second and 21,4 % — the third group; compression of
adjacent organs — at 42,9 % patients of the second group; association of different
complications — at 28,6 % patients of the second and third group.

The basic concept of optimum complex of patients treatment which we use
since 90th years old of last century, the maximum preservation of functional P
reserve, which is based on use of four basic directions at all stages is: 1) the control
of abdomen pain; 2) the treatment of maldigestion syndrome; 3) "management" of
complications; 4) as it is possible preservation of organs parenchyma at surgical
interventions on P. All patients have been operated. At I type pseudocyst of P have
been used puncture drainage interventions under ultrasonic control (10 patients) and
open operative interventions with external drainage of pseudocyst cavities and
biological tamponade by omentum with external drainages, (4 patients). At II type
pseudocysts of P have been executed — drainages interventions under control by
ultrasonic (14), and at 2 patients — operative interventions with tamponade cyst

cavities in as a result of bleeding in a cavity. Patients III type pseudocyst of P after
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preliminary punctures under ultrasonic control was done resection of ventral parts of

head of P by Frey (11 patients), a subtotal resection of head of P by Bern

modification (3 patients) and cystodigestiv drainage (3 patients). From 47 analyzed

patients has died 1 from arrosion bleeding.

Table 1.

The clinical- laboratory characteristic of patients with pseudocyst of P

(Me (Q1-Q3))

Indicator / control

Groups of patients

The first (n=14)

The second (n=16)

The third (n=17)

Age 43,6 (26-55) 45,4 (34-59) 44,2 (32-57)
M/F 12/2 12/4 14/3
Body masses index, kg/m? 24 (21-28) 23 (21-26) 21 (20-26)
Blood leukocytes, x 10%/1, 14,8 9,7 8,2
6,23 (5,2-8,5) (12,1-18,7)* (5,5-11,9)* ** (5,9-10,8)*
Blood amylase, gr/hxl, 64,6 48,7 24.8
17,3 (14,5-24,7) (60,2-73,8)* (24,7-62,1)* ** (21,1-28,9)* ***
General protein, g/l, 63,1 64,5 65,2
75,6 (65,9-81,3) (60,2-67,8)* (63,3-69,4)* (60,7-73,2)*
General bilirubin, mkmol/l 22,4 27,2 448
10,44 (9,1-16,2) (14,8-34,2)* (17,1-42,2)* ** (40,6-64,5)* ***
Alaninaminotransferaise
MEX, | 36 329’1 8)* 40 24257’23 * wox 39,9 gg’;; * Hon
27,8 (12,4-37.8) (36,7-94.8) (40,2-57.3) (39,9-52,7)
Aspartatarﬁlréitlr’ansferalse 95.4 * 97.2 ) 96.5 *
29.44(14.2.35.6) (87,8-102,1) (91,2-112,3) (92,4-105,6)
Blood glucose, mmol/l 5,13 (4,1- 7,2 9,2 7,4
5,9) (5,6-12,4)* 8,7-14,3)* (7,1-12,3)*
Blood creatinin, mkmol/l 85,5 89,5 77,9
71,7 (64,2-98.,4) (78,1-115,3)* (81,3-93,8)* (62,6-89,7)* ***
IL-18, pg/ml 438.,4 292,06 299,7
235,7 (213,4-267,8) (363,01-488,7)* (256,45-305,2)* (247,6-324,7)*
IL-10, pg/ml 87,59 89,76 68,36
3,2 (0-8,6) (64,97-111,7)* (55,61-98,9)* (33,37-85,2)*
IL-18/IL-10 5 3,3 4,4
3,7 (0-31,1) (5,6-4,4) (4,6-3,1) (7,4-3,8)
IL-6, pg/ml 347,7 238.4 214,6
34,5 (2,1-45,3) (214,5-424,2)* (193,5-367,3)* ** (145,7-254,3)*
IL-8, pg/ml 198.6 99,02 87,8
15,6 (3,8-22,1) (178,2-212,4)* (86,3-123,5)* ** (66,5-102,5)*
MDA, mkmol/l 5,04 4,05 2,87
2,11 (2,04-2,24) (4,77-5,34)* (3,45-5,1)* ** (2,45-3,11)* **
GPO, mkkat/g x Hb, 9,7 11,25 13,75
6,12 (5,89-6,22) (8,91-12,1) (8,67-13,6) (12,1-16,8)

The note: * — it is authentic with control; ** — it is authentic between 1 and 2 groups;
*#* it is authentic between 2 and 3 groups (p <0,05).
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Substantial increases of enzymes activity of LFT were observed at patients

with different types of pseudocysts of P. As testify cited given (tab. 1), level of IL-18
was above in the first group of patients in 1,9 times, in the second — in 1,2 times and
in the third — in 1,3 times in comparison with control (p <0,05). The tendency is
noted for IL-6 and IL-8 against increase IL-10 accordingly in 27,4 times (I type
pseudocyst of P), in 28,1 times (II type pseudocyst of P) and in 21,4 times at III type
pseudocyst of P. The possible increase in level IL-10 is attempted to reduce
production pro-inflammatory cytokines which continues to last.

At the same time, level anti-inflammatory cytokines at patients III type
pseudocyst of P on the average on 22 % was more low, than at patients with I type
pseudocyst and on 26,1 % — than at patients with II type. IL-18, also known as the
factor inducing IFN - y (IGIF). It has initially been characterized as potential inductor
synthesis IFN - y T - and NK- cells.

IL-10, derivative Tx2, it can be considered as the antagonist of some the
cytokines. So, IL-10 suppresses production IFN y Thl. Besides, it brakes
proliferative answer of T- cells to antigens and mitogens, and also suppresses
secretion activated monocytes IL-1B, IL-6 and TNF. At the same time IL-10
stimulates secretion Ig B- cells. IL-10 also can stimulate synthesis Ig E that conducts
to development of hypersensitivity of immediate type. In the influence on cellular
immunity IL-10 has synergistic action with IL-4. At various pathological conditions
increase of level IL-10, this increasing is bad prognostic sign. IL-10, powerful
transforming grossing factor (TGF) b, regulate a regeneration phase, reduces fibrosis
and atrophy.

Detailed studying of cytokines effect can be base for working out of medicines
for treatment of acute and chronic pancreatitis [6]. So, by us it has been established
that maintenance IL-18 and glutamic phase (GF) in blood serum, at various types
pseudocysts of P, directly correlates with condition patients, and simultaneous
decrease GF and increase IL-18 in comparison with indicators which were registered

the day before, on 30 % and is more connected with the bad prognosis (r = - 0,87, p
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<0,01). In our opinion, it testifies to deep depression of antioxidant protection, an

exhaustion of its reserves as result of lipid peroxidation activation and oxidant stress.
Modern researches have proved, that the pancreatitis is initiated as an inflammation
condition, destruction of acinar and ducts cells, intra — and perilobular fibrosis and
sclerosis parenchyma of P. According to experts, necrosis, apoptosis and fibrosis are
dynamic processes and accompanied by polypeptide control which concerns TGF-bl,
one of which functions is balance regulation between the negative and positive
processes occurring in P tissue [7]. At experimental researches it has been established
that hyper production TGF-bl promotes induction at animals as pancreatitis, and an
accompanying TGF-a-diabetes [8]. TGF-bl activates pancreatic stellate cells and
strengthens them synthesis of extracellular matrix (ECM), including collagen I and
IIT types. This cytokine inhibit degradation of (ECM) at the cost of specific
metalloenzyme activity decrease [9]. TGF-B1, which is key profibrosis cytokine, has
been significantly raised at patients of all groups. Pseudocysts of P accordingly on
1807,5 %, 521,9 % and on 412,2 % in comparison with control group that, obviously,
testifies to one of roles conducting it in development intra — and perilobular fibrosis
irrespective  of the trigger mechanism of pancreatitis development and its
complications. However the maximum increase TGF-B1 nevertheless was observed
in group of patients with acute pseudocysts of P, were formed after 4-6 weeks from
beginning of AP.

It is established that definition circulating TGF-B1 can display various stages of
a current of a pancreatitis and expressiveness of complications which develop in
various terms from the disease moment. The obtained data will be coordinated with
opinion of authors [5, 6, 9, 10, 11], which have proved that the transforming factor of
growth B1 (TGF-B1) — is predictor which influences the processes of proliferation
fibroblasts initiation, synthesis of components ECM, cooperation cells of an
inflammation (first of all macrophages). In experimental works on animals the high
expression of TGF-B1 in acute phase of an inflammation and in a late stage of
fibrosis is defined, and influence on immune system effects TGF-f 1, with inhibit

functions prevailed. TGF-B1 stimulates structure PZH change, it remodeling, has
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important role in development fibrosis and potentiating apoptosis cells of P. This

morphological reorganization can be a basis of pancreatitis pathogenesis.

It is known, that IL-6 is one of the most active cytokines, participating in
inflammatory reaction. In researches which we have spent, level 1L-6 has appeared
considerably raised in all groups of patients with pseudocysts of P in comparison
with control. In case of TGF-B1 level research in blood, increase IL-6 was maximum
at patients with I type pseudocysts of P, that will be coordinated with researches
which discuss the status of cytokine as an ischemia biomarker [12, 13]. At all types
pseudocysts of P the level of gelatinize B increased in relation to control group (fig.
1). At patients with I type pseudocysts of P the level of MMP-9 was raised on 73,5 %,
at Il type — on 64,7 % and at III type - on 45,5 % accordingly (p <0,001).
Concentration of the inhibitor matrix metalloproteinase (TIMP-2), was on the
average on 51,6 % above at patients with I type pseudocysts of P, than at control
group (p <0,001); at patients with II type of distinction were doubtful; at patients
about 11 type — level TIMP-2 was an average on 9,6 % more low, than an indicator in

control group (p <0,05) (fig. 2).
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Fig. 1. Maintenance MMP-9 in a blood at patients with pseudocysts of pancreas
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Fig. 2. Maintenance TIMP-2 in a blood at patients with pseudocysts of pancreas

Coefticient of MMP-9/TIMP-2 (coefficient of MMP-9 inhibition) was above at
patients with I and II types pseudocysts of P, and has made accordingly 6,3 and 7,1
(in control group — 2,45) (p <0,001). At patients with IIl type pseudocysts the
inhibition factor on MMP-9 was more low, than in first two groups, but on 109,8 %
exceeded indicators of control group (p <0,001). Parity MMP-9 / TIMP-2 was above
at patients of 2nd group and on 189,8 % exceeded indicators of control group, on
12,7 % — indicators which have been fixed in 1st group of patients and on 38,1 % —
indicators which have been fixed in 3rd group of patients (p <0,05) (fig. 3).

It is known that in the course of the development pseudocysts of P during the
early period (the first 4-6 weeks from the beginning of acute pancreatitis), there
passes a number of stages: 1) accurately prospective progressing inflammatory
infiltrate 2) acute congestion of a liquid; 3) formation encapsulate congestions of the
liquid with amylase and limited by fibrous tissue of peritoneum. Absence of
epithelium allows differentiating pseudocyst and new cysts. Among the basic

components which produce activated PSCs is collagen of I type and in smaller
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quantities collagens of III and IV types, and also fibronectin, laminin, hyaluronic acid,

etc.
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Fig. 3. Inhibition factors on MMP-9 at patients with different types pseudocysts of
pancreas

For disintegration ECM answer metalloproteinase matrix — as endopeptidase
group, which are made PSCs, and them proteolytic activity is regulated by tissue
inhibitors — protein group, which the same produced by PSCs. Expression regulation
of metalloproteinase occurs at three levels: 1) by genome; 2) by activation of
proenzymes and 3) by inhibition of enzymes activity with the assistance of tissue
inhibitors. Modulators of expression of MMP are TNF-a, IL-1b, IL-8, IL-17,
epidermal growth factor (EGF), transforming factor of growth (TGF), etc. All of
them cause proof functions disturbance of various types of immunocompetent cells
[14]. Osteocalcitonin, doxycycline, retinoids, glycosaminoglycans to inhibit by
expression of MMP.

The expression of MMP is name the major factor in development of
degradation ECM, "critical step" in it remodeling, the marker of inflammation

activity, of fibrosis and sclerosis of P. Hyaluronic acid, tissue inhibitors MMP
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(TIMP-1, 2), laminin, leptin, collagen of IV type, etc. are used as the indicators

reflecting quantity of a connective tissue [15].

Activity of enzymes depends as on level of an expression of their genes, and
presence of activators and inhibitors. MMP, basically, concern to "induced" enzymes
which transcription submits to variety factors: steroid and thyroid hormones,
cytokines, growth factors, chemical agents, etc. The exception makes MMP-2 which
expression occurs on constitutional type, and regulation of activity of enzymes at post
transmitting level is carried out by activation of zymogens or interaction with tissue
inhibitors MMP [16, 17].

Contribution of PSCs to pathology of P is not limited to superfluous production
of a connecting tissue, but also they stimulate growth factors, transforming factor
(TGF-b), platelet (PDGF), etc. Besides, the bacterial infection and endocellular
production of oxygen radicals [18] promote formation strengthening P fibrosis.
Proliferation PSCs leads to formation of new blood vessels. These processes grow
out of development P hypoxia and actions vasoactive mediators and cytokines:
nitrogen oxide and other factors [19]. The process of angiogenesis is necessary for
long adaptation of tissue in the conditions of damage, and the main mechanism of
regulation of processes angiogenesis vasoactive is liberation of angiogenic factors.

Angiogenesis can be induced by processes an increase of concentration of
stimulators and decrease level of inhibitors, or a combination of those and other
processes. Thus, the essence of angiogenesis processes consists that after expansion
of vessels and increase of their permeability occurs compression of endothelial cells
and reduction of density of intercellular contacts. At pathological processes
angiogenesis amplifies that can influence on the processes in ECM [20].

Vasculoendothelial growth factor (VEGF) — potential mitogen for epithelial
cells of vessels. It strongly influences permeability of vessels, is powerful angiogenic
tissue, participates in processes neovascularity at various pathological situations, is
studied last years, including CP. Thus, the conducted researches have shown that the
aggressive and heavy current at patients with pseudocysts of P (8 and more points on

scale SOFA) associates with presence of higher values of level MMP-9, and
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progressing fibrosis and development of complications in patients III type of

pseudocysts associates with inhibition of TIMP-2. Thus the average level of a studied
indicator, was not only more low, than at patients of the first and second groups, but
also on the average on 9,3 % was below indicators of control group (p < 0,05). We
had been spent studying of intragroup correlation communications between VEGF
(indicator of hypoxia and damages of endothelium), MMP-9 and TIMP-2 to blood of
patients with pseudocysts of P (tab. 2). The conducted researches have shown, that in
at all types pseudocysts of P there was a positive communication only between level
MMP-9 and VEGEF: at I type it has made 0, 57 (p <0,05); at II type — 0,76 (p <0,05);
at I1I type — 0,68 (p <0,01). Results of research show that at all patients development
endothelium dysfunctions with damage of endothelium to what substantial increase in
plasma of blood VEGF accordingly on 176,4 % (1 group), 129,2 % (2 group) and on
54,2 % (3 group) in relation to control (p <0,05 testified) was observed.

Thus, by means of the single-factor dispersive analysis it is possible to estimate
the importance of distinctions between average values of indicators in four groups.
Apparently from resulted data, at confidential probability of 0,95 % (p <0,05)
indicator MMP-9 significantly differs in all four groups. For TIMP-2 distinctions are
observed only for the first and third groups of patients as among themselves, and in
relation to control and to the second group. Average relations of MMP-9 / TIMP-2
are significantly various only for control group and the third group among themselves
and in comparison with the first and second groups. High activity of MMP-9 and
TIMP-2 at patients with I and II types pseudocysts of P, probably, is caused by
compensatory reaction, directed on suppression destruction of collagenic network
(basically - collagen IV) and on the prevention further reorganization of connecting
tissue of P. At progressing fibrosis of P (the third group of patients) MMP-9 and
TIMP-2 decreased in comparison with the first and second groups of patients. At III
type pseudocysts of P the level of gelatinize was on 83,6 % above indicators of
control group, but on 51,4 % and on 35,1 % more low, than at patients with I and II
types pseudocysts of P. Thus average level TIMP-2 accordingly on 40,4 % and 11 %

(p <0,05) in the third group of patients was more low, than in the first and second
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groups. It is known that MMP-9 is the induced enzyme which transcription depends

on variety of factors: level of cytokines, factors of growth, chemical agents etc., and
this enzyme plays an important role at chronic phases of various illnesses [21].
Table 2

Intragroup correlation communications between levels VEGF, MMP-9 and
TIMP-2 at patients with pseudocysts of pancreas

I type of pseudocysts of pancreas

VEGF MMP-9 TIMP-2
VEGF 1,0000 0,57, p<0,05 0,09, p>0,05
MMP-9 0,57, p<0,05 1,0000 —-0,23, p>0,05
TIMP-2 - 0,23, p>0,05 0,09, p>0,05 1,0000
II type of pseudocysts of pancreas
VEGF MMP-9 TIMP-2
VEGF 1,0000 0,76, p<0,05 0,25, p>0,05
MMP-9 0,76, p<0,05 1,0000 0,24, p>0,05
TIMP-2 0,25, p>0,05 0,24, p>0,05 1,0000
I1I type of pseudocysts of pancreas
VEGF MMP-9 TIMP-2
VEGF 1,0000 0,68, p<0,01 0,07, p>0,05
MMP-9 0,68, p<0,01 1,0000 0,3, p>0,05
TIMP-2 0,07, p>0,05 0,24, p>0,05 1,0000

The regress of extracellular matrix occurs also because of apoptosis of PSCs.
Further all depends on, whether action of the harmful factor (viruses, autoantibody,
toxins, etc.) stops. If the pathogenic factor stop it works, there is collagen
degradation. Such variant is favorable and similar supervision are described at
patients with a syndrome of overload by iron and copper, alcohol-induced liver
defeat, chronic virus hepatitises after virus elimination, hepatitis etc. [21]. These

researches allow us to assume that in conditions of hypoxia and ischemia of P, as a
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result of its damage by, angiogenic factors there is an activation and proliferation of

endotheliocytes, which comes to the end by remodeling of vessels and
neovascularization processes. Owing to infringements of balance between synthesis
of proteins and their disintegration the structure pancreocytes of P is changes. Delay
of processes of recycling of extracellular matrix components, which collects in a zone
of damage of P, conducts to delay of a reparation processes and can be main cause of
fibrosis with development of CP and its complications, including — as a result of
repeated influence of factors exogenous and endogenous nature and activation PSCs,
about what can increases in concentration TIMP-2 and increases of factors of
inhibition MMP-9 at all types pseudocysts of P. Accordingly it creates favorable
conditions for remodeling of P when, defect of organ parenchyma is replaced with a
tissue, for example — scar, and repeated damage of cells conducts to bigger activation

PSCs, that promotes formation of CP and its complications.
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Pe3tome. IlpoBeneno OioxiMiuHl AOCHIDKEHHS Yy 47 XBOpUX 3 IICEBJIOKICTaMHU
H1IIUTYHKOBO1 3251031, Y Bimi 43,58 + 7,38 poKy, CHiBBIHOIICHHS YOJIOBIKH />KIHKU
8,4:1. XBopux Oyj0 pO3MOALICHO HAa TpU TPYIHU 3rigHO Kiaacu@ikalii MceBAOKICT
nignoTyHkoBoi 3amo3u 3a A. D'Egidio ta M. Schein (1991). Bcei xBopi Oynu
orepoBaHi. Pe3ekiiro BeHTpanbHOT yacTuHH TomiBku [13 3a @peem BukoHano y 11
nami€eHTiB, cyOToTanmbHy pesekuito romiBku [13 3a bepHCbKOO MeTomumkorw — 3,
ApeHyBaHHS MOPOXKHUHU KICTH — y 14 (y moeIHaHH1 3 TPOTOKOBOIO cuctemoro [13 —y
3), OyHKUIAHO-ApeHylo4l BTpydaHHi mix koHTpoiieM Y3J[ — y 10, BigkpuTi
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OTiepaTUBHI BTPYYaHHS Ta 30BHIIIHE JIPEHYBAaHHS MOPOKHUHM ITICEBAOKICTH — y 4
xBopux. 3 47 Malli€HTIB, MO aHATI3YIOThCS, mMoMep | Big apo3WBHOI KPOBOTEY.
[IpoBenene nocmipKeHHS MIATBEPAMIIO, 0 piBeHb [L-18 OyB BummM y xBopux Ha |
Tun rnceBaokict B 1,9 pasu, Ha Il tun — B 1,2 pasu 1 Ha Il Tum — B 1,3 pasu y
nmopiBHSHHI 13 KoHTpoJdeM (p<0,05). [loxibna TenaeHmis Bia3HayeHa i ans 1L-6 ta
IL-8 na Tm miasumenss 1L-10 BignosigHo B 27,4 pa3u (I Tun ncepaokict 113), B 28,1
pasu (II tun ncesmokict I13) ta B 21,4 pasu npu III tumi ncesmokict II3.
Bceranosneno, mo BwmicT IL-18 1 riayraTioHnepokcuaa3d B CHpPOBATII KpOBI Mpu
PI3HMX THMaX TICEBIAOKICT MiANUIYHKOBOI 3aio3u 0e3MocepeHh0 KOPEToE 3
TSOKKICTIO TMaHKpeatuTy. Hamu BusiBiIeHO TiCHy Kopendamiio Mk piBHem IL-18 1
3MICTOM TJyTaTIOHMEPOKCUAA3d B KPOBI MPU HECHPUSTIMBOMY IMPOTHO31 Mepediry
micys onepariiaoro nepioay: r=— 0,87, p<0,01

JocnipKkeHHsIMA TATBEp/KeHa BUCOKa akTUBHICTE MMII-9 ta TIMII-2 y
xBopux Ha | ta Il Tunu ncesaokict I13, 1110, MOXIMBO, 3yMOBJIEHO KOMIIEHCATOPHOIO
peaxili€lo, fKa HampaBlieHa Ha TMPUTHIYEHHS JECTPYKIi KOJAreHOBOI Mepexi
(mepeBaxkHo — KoJjiareHy IV) Ta momepemkeHHs MOAaIbIIoi nepe0ya0BH CIIOIYYHOI
tkanunu [13. IIpu nporpecyBanni ¢iOposy I13 (tpets rpyna xBopux) MMII-9 ta
TIMII-2 3HMKYyBaiIKCh Y OPIBHSHHI 3 MEPIIOIO Ta Apyroro rpynamu xsopux. [pu 11
tumi ncesgokict [13 piBenp MMII-9 6yB Ha 83,6% BuIlle NOKa3HUKIB KOHTPOIBHOL
rpynu, ane Ha 51,4% ta Ha 35,1% Hwxuum, HIXK y XxBopux Ha I Ta Il Tunum ncenokict
[13. Ilpu ubomy cepenniii piseab TIMP-2 Binnosigno na 40,4% ta 11% (p<0,05) B
TPEeTii Tpyni XBOpUX OyB HMKYMM, HDK B MEpIIil Ta APYyTid rpynax. ¥ BCIX XBOPHUX
CHOCTEPIraBcs PO3BUTOK €HIAOTENANbHOI AUCRYHKLIT 3 MOIMIKOHKEHHIM E€HIOTEIIIO,
PO 1110 CBIIYMJIO 3HAYHE TiaBUINEHHS Yy ia3mi kpoBi VEGF Biamosinao Ha 176,4%
(I Tum meeBnokicT), 129,2% (11 Tum nceBaokicT) Ta Ha 54,2% (111 Tom ceBaOKiCT) IO
BITHOMICHHIO 710 KOHTpOO (p<0,05). OTpumani gaHil T03BOJISIOTH MPUITYCTUTH, IO
1I€ CTBOPIOE CHPUSITIMBI YMOBHU JUIsl PEMOJICIIOBAHHS MiIIUTYHKOBOI 3aJI03HU, KOJIU
AeQEeKT MapexuMu 3aMIIlly€e€ThCs TKAHWHOIO 3 HIDKYMM pIBHEM oOpraizarii,
Halpukiag — pyoOreM, a TMOBTOPHE VYIIKO/KCHHS KIITHH BeAE 10 Ie OUTBIIOl
axktuBalii PSCs 1 3011bIICHHS TPOAYKITT KOMIIOHEHTA MO3aKJIITUHHOI MaTPHIII.
Kuro4oBi ci1ioBa: 1ceBaoKICTH MIIUTYHKOBOI 3aJ103U, MATPUKCHI METAJIONPOTEIHA3H,
MaTOreHe3.

Pe3tome. IlpoBenenbl Ouoxumuyeckue wuccinenoBanusi y 47 OONbHBIX C
TICEBJOKUCTAMHU TODKEITYJOYHOM kKene3bl, B Bo3pacte 43,58 + 7,38 rer,
COOTHOIICHHE MYXYUHBI/>KeHIIUHBI 8,4:1. BonpHbIe ObUIM pa3zieseHbl Ha TPU TPYTIIIbI
COTJIaCHO KJIACCHU(PMKALIMK TICEBAOKHUCT MOKETyJ0uHOM sxerne3bl o A. D'Egidio u M.
Schein (1991). Bce GousibHble ObUIM OmepupoBaHbl. Pe3exiivsi BEHTpajIbHOM 4YacTu
ronoBku [DK mo ®pero BoimonHena 11 60ibHBIM, CyOTOTaIbHAST PE3EKIIHUS TOJOBKU
[)K no bepuckoit Mmeroanke — 3, ApeHUpOBaHUE TIOJIOCTH KUCTHI — y 14 (B coueTaHuu
¢ npotokoBoil cuctemor [IDK — y 3), myHKIIMOHHO-IPEHUPYIOIIME BMEIIATEIHCTBA
o kKoHtposieM Y3U — y 10, oTKpbITbIE ONEpaTUBHBIE BMEUIATEILCTBA U HAPYKHOE
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JIPEHUPOBAHUE TIOJIOCTU TICEBAOKUCTHI — y 4 OonbHbIX. C 47 aHaIM3UpyeMbIX
001bHBIX, yMEp | OT appO3UBHOTO KPOBOTECUECHHUS.

[IpoBeneHHble MccAenOBaHUS JIOKa3aidd, 4To ypoBeHb [L-18 Obln Bble y
6osbHBIX ¢ | THIIOM TIceBAOKHUCT B 1,9 pa3a, co Il tumom — B 1,2 pa3a u ¢ I tumom —
B 1,3 pa3za no cpaBHeHuto ¢ koHTposieM (p<0,05). IlogoOHast TeHIEHIUS OTMEUEHa U
st IL-6 u IL-8 Ha ¢one noseimenus IL-10 coorBercTBenHO B 27,4 pasza (I tun
ncesnokuct [10K), B 28,1 pasa (II tun ncesnokuct [10K) u B 21,4 paza npu III tune
niceBaokuct I1DK. Ycranosneno, uto cogepxanue IL-18 u rimyratuonnepokcuaassl B
CUPOBAaTKE KpOBH IIPM PA3HBIX THUIIAX I[ICEBJOKHUCT MOJKEIYJOYHOM IKEe3bl
HEIOCPEICTBEHHO KOPPEIHUPYET C TSKECThIO NMaHKpeaTuTa. HaMu BbIsIBIEHA TecHas
Koppemsinus Mexnay ypoBHeM IL-18 u conepkaHMeM TITyTaTHOHIIEPOKCHIA3bl B
KpPOBH IIPHU HEOJArONMPUSITHOM MPOTHO3E TEUSHHSI MOCICONEPAIMOHHOTO MEPHOJIa; I=
- 0,87, p<0,01

HccnenoBanusiMu NOATBEpAXKEHA BbICOKass akTUBHOCTh MMII-9 u TUMII-2 y
6ompHbIXx ¢ I w II Tumom mnceBmokuct IDK, dYro, BO3MOXKHO, O0OYCIOBIIEHO
KOMIICHCATOPHOW peaklMeil, KOTOpas HallpaBi€HAa Ha YTHETEHHE JECTPYKLUUU
KOJUIAr€HOBOM ceTH (IpEeUMMYIIEeCTBEHHO — KoyulareHa [V) u mpenynpexaeHus
nanpHemen nepectpoiiku coeaunutenbHor Tkanu IDK. Ilpu mporpeccupoBanuu
¢udpoza IDK (tperbs rpynmna 6oapHbiXx) MMII-9 u THUMII-2 cHmwxkamace Mo
CpPaBHEHHUIO ¢ MepBOM U BTOpoi rpynmnamu 0onpHbIX. [Ipu Il Tune nceBmokuct IDK
ypoBeHb MMII-9 6b11 Ha 83,6% BbIlE MMOKa3aTenaeii KOHTPOIBHON TPYIIBI, HO HA
51,4% u na 35,1% unxe, ueM y 60abHbIX ¢ | 1 Il Tumom ncesnokuct I1K. [Tpu s3Trom
cpennuid ypoBeHb TUMII-2 cootBerctBeHHO Ha 40,4% u 11% (p<0,05) B TpeTheit
rpynre 00JbHBIX ObLT HUXKE, YEM B IIEPBOM M BTOPOH rpymnmax.

VY Bcex 0OJIbHBIX HAOIONATIOCh PAa3BUTUE HHAOTEIUATBHOU TUCHYHKIIMHU C
MTOBPEXKIACHUEM DHAOTENHS, O YEM CBHUJIETECTBOBAJIO 3HAYUTEIBHOE IOBBIIICHUE B
mwazme kpoBu VEGF cootBerctBenHo Ha 176,4% (I tun nceBaokuct), 129,2% (11
TN TiceBAOKUCT) U Ha 54,2% (III Tun 1mceBAOKUCT) MO OTHOIICHUIO K KOHTPOJIIO
(p<0,05). IlonmydeHHble JaHHBIC MO3BOJIAIOT NPEANOJOKUTh, YTO ITO CO3/IAET
OJIaronpusATHBIEC YCIOBUS JJII PEMOJICIUPOBAHUS TOJHKEITY0YHOM KeJe3bl, Kornaa
nedeKT Mapexumbl 3aMeIlaeTCsd TKaHbIO C 0o0Jiee HU3KMM YpPOBHEM OpraHU3alluH,
HarpuMmep — pyoIoM, a MOBTOPHOE MOBPEXK/ICHHUE KIJIETOK MPUBOJIUT K ellle OoJblien
aktuBau PSCs u yBeJIMUEHUIO NMPOAYKIMN KOMIIOHEHTA BHEKJIETOYHOTO MaTPHUKCA.
KiroueBble cJji0Ba: TICEBJOKUCTBI  IMOJKEIYIOYHOW  JKENEe3bl, MATPUKCHbBIE
METaJIONPOTENHA3BI, IATOTEHES.
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