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Abstract. 50 patients with chronic pancreatitis (CP)
aged from 45 to 63 including 23 patients with CP and nor-
mal body index (1st group), 27 patients with CP and obe-
sity of the 1st degree (2nd group) were examined in the
research. The diagnosis of CP exacerbation was made on
the basis of anamnesis, clinical and ultrasonography find-
ings with biochemical substantiation of hyper-fermentation
syndrome. The diagnosis of obesity was made on the basis
of the body mass index increasing (BMI) more than 30 kg/
m®. A comparative analysis of the morphological structure
of the pancreatic tissue received during autopsy of patients
with CP on the background of obesity and normal body
mass, died due to various reasons including complications
of metabolic syndrome, has been made. In obese patients
pancreas morphologically characterized by replacement of
the pancreas acinar epithelial by fibrous tissue and a signifi-
cant increase the number of adipocytes, which is the basis
of exocrine pancreatic insufficiency.

Patients with chronic pancreatitis and obesity pre-
sented considerable metabolic changes of the extracellular
matrix components assuming a reliable increase of the in-
tensity of collagen synthesis, glycoproteins content, mo-
lecular hyper-production of cellular adhesion and acute
phase proteins, increased catabolism of fucoglycoproteins
against a reliable decrease of seromucoids and ceruloplas-
min content with antioxidant properties in the blood. In-
crease of proteolytic blood activity and inhibition of colla-
genolysis processes due to the decrease of matrix metallo-
proteinase-1 activity, increase of inhibitory effect power of
the tissue and plasma inhibitors of proteolysis and colla-
genolysis were found in patients with CP on the back-
ground of obesity.
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Progressing of chronic pancreatitis (CP) of any
etiology is based on proteinase-inhibitory imbalance
followed by diffuse fibrosis of the pancreas caused by
the activation of the connective tissue system due to the
destruction of the acinar epithelium, polymorpho-
cellular infiltration of the pancreatic tissue with im-
mune-competent cells under the influence of an increas-
ing expression and activation of cellular adhesion fac-
tors, hyperproduction of pro-inflammatory cytokines,
growth factors of anabolic action, acidosis, hypoxia etc.
[1, 2, 4, 5]. A multi component system of collagen
anabolism and carbohydrate-protein components of the
extracellular matrix (ECM) is opposed by a powerful
system of matric proteinases providing resorption of the
scarred connective tissue for excessive amount [3].

At the same time, the system of neutrophilic
granulocytes plays a considerable role in the devel-
opment and progressing of CP, which factors of ag-
gression are respiratory explosion with generation of
active forms of oxygen and nitrogen, intensification
of oxidative and nitrous stress as well as intraductal
and tissue pancreas proteinase activation, active to-
wards damaged protein substrates with focal self-
digestion of the organ mainly [5, 6, 7]. The intensity
of proteolytic processes is controlled by a number of
tissue and plasma proteinase inhibitors (0p-
macroglobulin (a,-MG), a;-inhibitor of proteinase
(a;-IP), antithrombin III, tissue inhibitor of matrix
metalloproteinase-1 (TIMP-1) etc.) [3, 6, 8]. Imbal-
ance of this system can result in prevailing of the
processes of protein catabolism performing structural
(cellular membrane components) and transport func-
tions, which is a powerful damaging factor [8, 9].

The analysis of literary data is indicative of an
inadequate investigation of the mechanisms of prob-
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able interrelations between the parameters of ana-
and catabolism elements of ECM and proteinase-
inhibitor system in pathogenesis of chronic pan-
creatitis progressing in patients with obesity.
Objective of the study: to find the availability
of interrelations between the condition of functioning
of the proteinase-inhibitor system and connective
tissue in the mechanisms of progressing of the
chronic pancreatitis in patients with obesity.
Materials and methods. 50 patients with
chronic pancreatitis (CP) aged from 45 to 63 includ-
ing 23 patients with CP and normal body index (1st
group), 27 patients with CP and obesity of the 1st
degree (2nd group) were examined in the research.
The diagnosis of CP exacerbation was made on the
basis of anamnesis, clinical and ultrasonography find-
ings with biochemical substantiation of hyper-
fermentation syndrome [2]. The diagnosis of obesity
was made on the basis of the analysis of the body
mass index (BMI) more than 30 kg/m2. All the pa-
tients of the 2™ group had obesity of the I degree. An
essential condition to involve patients into the study
was the absence of alcoholic and non-alcoholic fatty
liver disease, systemic diseases of the connective tis-
sue, rheumatic diseases, and other inflammatory dis-
eases. In the 1* group of patients BMI was 23,2+1,8
kg/m?, in the 2™ group of patients — 32,1+1,3 kg/m’.
The control group included practically healthy indi-
viduals (PHI) of an appropriate age and sex.
Metabolic changes of the extracellular matrix
components were detected by the content off free
oxyproline (FOP) according to S.S. Tetianets (1985)
and protein-bound oxyproline (PBOP) according to
M.S. Osadchuk (1979), hexosamines according to
0.G. Arkhipova (1988), seromucoids (SM), sialic
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acids (SA), fucose not bound with protein by means
of the sets produced by “Danysh Ltd” (Lviv), ceru-
loplasmin by means of M.R. Revin’s method (1976)
in the blood. The content of matrix metallopro-
teinase-1 (MMP-1) and TIMP-1 in the blood was
detected by means of immune-enzyme analysis
(DRG System). The condition of the blood plasma
proteolytic activity was studied by the total activity
of the blood serum proteinases according to M. Ku-
nits (1975). The intensity of low molecular protei-
nolysis (with azoalbumin), high molecular proteins
(with azocasein) and collagen lysis (with azocol) was
detected by means of reagents produced by “Danysh
Ltd” (Lviv). The condition of proteinase-inhibitor sys-
tem was studied by the content of a,-MG in the blood
serum, the content of o,-IP in the blood plasma
(“Danysh Ltd”, Lviv). The results of the study were
statistically processed by means of parametric and non-
parametric methods of variation statistics.

Results of the study and their discussion.
Considering the fact that chronic pancreatitis is
chronic inflammatory disease of the pancreas charac-
terized by irreversible destruction of the exocrine
parenchyma and fibrosis, which results in destruction
of the endocrine tissue of the gland at the late stages.
At the preliminary stage of our studies [6] involving
a comparative analysis of the morphological struc-
ture of the pancreas obtained during autopsy of pa-
tients with chronic pancreatitis against obesity and
normal body weight died due to different causes in-
cluding complications of metabolic syndrome, we
have proved that in patients with obesity chronic
pancreatitis from morphological point of view is
characterized by statistically more valuable progress-
ing fibrous reconstruction of the organ. Specifically,
as far as fibrosing of the pancreas occurs, more pro-
nounced dilation of the duct system, intensified cur-
vature and variability of duct caliber are found
against obesity. The gland stroma with obesity was
considerably gross at the expense of newly formed
collagen fibrils. Epithelium in the dilated ducts was
thickened with the development of focal papillary
hyperplasia and squamosal epithelial metaplasia in
the ducts. Formed protein-mucous crusts, precipi-
tates are more frequently found in dilated ducts
mainly in the smallest branches of the common pan-
creatic duct. At the early stages of chronic pancreati-
tis proliferation of the connective tissue around the
ducts and between the lobes, minimal or moderately
pronounced inflammation, prevailing focal infiltra-
tion with T-lymphocytes were found in the paren-
chyma of the pancreas in patients with obesity. With
progressing of the disease the connective tissue pro-
liferates between acinuses that were deformed and
absent in some places. In case of severe chronic pan-
creatitis the connective tissue replaced acinar struc-
tures completely, and the gland was mainly de-
creased in its volume and compact. The analysis of
specimens of the pancreas obtained during autopsy
of patients with chronic pancreatitis with normal
body weight showed that islets of Langerhans remain
even at the late stage of the disease while in case of
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chronic pancreatitis with obesity the islets were de-
structed in 50% and replaced by the connective tis-
sue [6, 7].

Considering the fact that intravital biopsy of the
pancreas in patients with obesity is a labour-
intensive process and it can decrease the quality of
life of those patients, we have analyzed the intensity
of fibrous-forming reactions in the body of patients
with chronic pancreatitis by the content of the con-
nective tissue components, intensity of collagenoly-
sis and plasma proteolysis in the blood. The investi-
gations performed are indicative of the fact that pa-
tients with chronic pancreatitis have a considerable
activation of fibrous-forming reactions in the pan-
creas: reliable increase of PBOP in the blood — a
marker of collagen anabolism in both groups of com-
parison — in the 1% group of patients it was
(75,6243,43) mcmol/L, the ond group — (83,95+6,38)
mcmol/L against (41,4843,72) memol/L in the con-
trol group respectively (p<0,05). The tendency of
changes of FOP content, a marker of collagen ca-
tabolism in patients of the 1* and 2™ groups differed
(p<0,05). In particular, FOP content in patients with
normal body weight became reliably 23,5% higher
(p<0,05), and in patients with chronic pancreatitis
and obesity it became 28,9% lower (p<0,05). The
latter fact is indicative of that resorption of a newly
formed connective tissue in patients with obesity is
considerably reduced, and fibrous-forming reactions
do not have appropriate resistance. The 2nd group of
patients was also characterized by a reliable decrease
of MMP-1 (p<0,05), which is caused by an increased
content of TIMP-1 in the blood (p<0,05), and the
changes of these indices in patients from the 1%
group were unreliable (Table 1). Are liable decrease
of the ratio between MMP-1/TIMP-1 in patients with
chronic pancreatitis of the 2™ group is indicative of a
considerable imbalance in the system of functioning
of the connective tissue (p<0,05). Decreased inten-
sity of collagenolysis in this group of patients is
likely to promote the development of diffuse fibrosis
of the pancreas tissue.

Are liable increase of the content of hexosa-
mines and sialic acids, and decrease of the content of
seromucoids and ceruloplasminin in the blood of
patients with chronic pancreatitis of both groups of
comparison (p<0,05) promote organization or
“cementation” of collagen fibrils in the extracellular
matrix and decrease probability of their resorption.
Increase of fucose not bound with protein in patients
of the 1*" and 2™ groups (p<0,05) is indicative of the
induction of fucoglycoproteins catabolism processes
of the intracellular matrix and it is one of the markers
of degradation of normal extracellular matrix [3].

In addition to the factors promoting the progress
of pancreas fibrosis with chronic pancreatitis under
conditions of obesity (activation of lipid peroxide
oxidation, oxidative modification of proteins, the
processes of acinar epithelium apoptosis, endotoxi-
cosis, hyper production of cytokines:TNF-a, IL-1P
and growth factors: TGF-B1, IGF-1, disorders of
arterial perfusion of the pancreas) 2, 3, 5, 6, 7] there
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Table

Indexes of proteinase inhibitory system in patients with chronic pancreatitis with normal body
weight and obesity (M+m)

Indexes PHI, n=30 CP (1st group), n=23 (2?12 z?gu;l;’eiii}é7
Lysis AA, E440/ml*hr 2,414+0,02 3,71+0,10 * 3,97+0,05 */**
Lysis AK, E440/ ml*hr 2,16+0,01 3,48+0,07 * 3,86+0,13 */**
Azocololysis, E440/ ml*hr 0,84+0,02 0,99+0,004 * 0,68+0,005 */**
MMP-1, mmg/1 8,17+0,84 9,11£1,28 4,5140,17 */**

TIMP - 1, mcg/l 196,46+11,25 192,46+9,75 298,8249,18 */**
Proteinaise, mcg/l 0,42+0,003 0,71+0,004 * 0,85+0,01 */**
a-MG mmol/ 1 2,31+0,14 5,01+0,12 * 6,67+0,18 */**

a;-IP, mkmol/ 1 38,55+2,23 152,7342,83 * 168,52+4,14 */**

Notes. * — Probable difference compared to the index in healthy individuals (P<0,05); ** — Probable difference compared with

the rate in patients with CP (P<0,05)

are functional disorders of the proteinase-inhibitor
system (p<0,05). This, in both groups of patients
with chronic pancreatitis increased total activity of
proteinases (p<0,05), intensity of high and low mo-
lecular proteins lysis were found (p<0,05) (Table 1).
At the same time, more considerable increase of in-
tensity of unlimited proteolysis was found in the 2"
group of patients than in the 1% group of patients
(p<0,05). Attention was drawn to different tenden-
cies of collagenolytic activity (CLA) changes in the
blood plasma: in patients of the 1** group azocol lysis
increased concerning the control (p<0,05), while in
the 2™ group of patients it decreased (p<0,05) (Table
1). The changes found were accompanied by are
liable decrease of MMP-1 (collagenase) in the blood
of patients with chronic pancreatitis of the 2™ group
of observation (p<0,05) as compared to the parame-
ters in the control group. Binary -correlation-
regressive analysis conducted is indicative of avail-
able strong direct correlation link between the con-
tent of MMP-1 and CLA in the blood (r=0,72;
p<0,05), between the content of FOP and CLA
(r=0,61; p<0,05), which is indicative of dense inter-
relations of these processes.

The changes indicated are likely to occur due to
considerable imbalance in the system of tissue and
plasma proteinase inhibitors. In particular, we have
found a considerable increase of a,-MG and o,;-IP in
the blood of patients with chronic pancreatitis
(p<0,05) as compared to the control parameters ac-
cording to the increase of body weight (Table 1). An
imbalanced increase of proteolytic intensity, even
under conditions of compensatory increase of their
inhibitors activity in patients with chronic pancreati-
tis results in progressing destruction of the cellular
membranes of the pancreatic cells, acceleration of
their apoptosis and development of necrosis, aggres-
sive degradation of the key components of the ex-
tracellular matrix of the pancreatic tissue [3, 4, 9].
Afore-mentioned factors are active inductors of both
inflammation (with formation of cytolysis of the
acinar epithelium) and fibrogenesis processes, that is

pathologic reparation of the pancreatic tissue with
the elements of the connective tissue with gross dis-
orders of the in tissue architectonics and develop-
ment of external secretory dysfunction of the pan-
creas [3]. Increase of CLA in patients with chronic
pancreatitis and normal body weight enabled to bal-
ance the processes of ana- and catabolism of colla-
gen in this group of patients. Induction of generation
processes of proteolytic inhibitors with active forms
of oxygen in case of chronic pancreatitis of patients
with normal body weight resulted in less intensive
proteolytic damage of cells. Patients with obesity
presented maximal by the intensity increase of prote-
olytic processes and decrease of collagenolytic
activity of blood plasma and MMP-1 content — a key
enzyme of collagen degradation, resulting in diffuse
fibrous formation of the pancreas with development
of its external secretory failure.

Conclusions

1. Considerable metabolic changes of the com-
ponents of extracellular matrix as suming are liable
increase of intensive synthesis of collagen, glycopro-
teins, hyperproduction of cellular adhesion mole-
cules and acute phase proteins, intensification of
catabolism of fucoglycoproteins against reliable de-
crease of seromucoids and ceruloplasmin with anti-
oxidative properties in the blood are found in pa-
tients with chronic pancreatitis in the background of
obesity.

2. Peculiarities of imbalance between blood
proteolytic activity and the content of proteolytic
inhibitors in patients with chronic pancreatitis with
normal body weight are increased intensity of prote-
olysis of low- and high-molecular proteins, colla-
genolytic blood activity against considerable com-
pensatory increase of activity of the tissue and
plasma proteinase inhibitors. Chronic pancreatitis
with obesity promotes more intensive increase of
blood proteolytic activity and inhibition of colla-
genolytic processes due to reduced activity of matrix
metalloproteinase-1, increased power of inhibitory
influence of the tissue and plasma inhibitors of prote-
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olysis and collagenolysis. Binary and total correla-
tion-regressive interdependence found between the
indices of the condition of the connective tissue and
proteinase-inhibitor system is indicative of inter-
dependence of the changes mentioned and their role
in pathogenesis of chronic pancreatitis progress.

Prospects of further studies are to investigate
component exchange of the carbohydrate-protein
components of connective tissue, condition of the
proteinase-inhibitor system in interrelation with the
condition of factors of coagulation hemostasis, proc-
esses of lipid and carbohydrate metabolism in pa-
tients with chronic pancreatitis and obesity.
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COCTOSIHUE KOMIIOHEHTOB COEJIJMHUTEJIbHOM TKAHU U CACTEMHOI'O
MMPOTEOJIM3A Y BOJIBHBIX XPOHUYECKHUM ITAHKPEATUTOM U O’KUPEHUEM

O.C. Xyxnuna, B.C. Cmanowiu

Annotamus. O6cnenoBano 50 manueHToB ¢ xponndeckuM nankpeatntoM (XII) B Bo3pacte ot 45 no 63, Brmoudas 23
nanuenToB ¢ XI1 1 HopManbHBIM HHIEKCOM Macchl Tena (nepBas rpyimma), 27 nanuentos ¢ XI1 u oxxupeHneM 1-oii creneHn
(Bropas rpymnma). [lnarno3 XII B ¢ase obocTpeHust ObUT yCTAHOBJIEH Ha OCHOBAaHMM aHaMHE3a, KIMHUYECKHX IAHHBIX U
PE3yNbTaTOM YJIbTPa3BYKOBOTO MCCIIEIOBAHUS MOMKETYIOYHOMN HKee3bl ¢ OMOXUMUYECKMM 00OCHOBAHHEM CHHAPOMA TH-
nep-pepMeHTeMuu. J[MarHo3 0’KMpeHnsl yCTaHOBJICH Ha OCHOBAHMHM NOBBIMICHNS HHAeKca Macchl Tena (MMT) 6oxee 30 xr/
M. TIpOBE/ICH CPABHUTENBHEIH aHAMH3 MOP(OIOrHYCCKOH CTPYKTYPhI TKAHH MOKETyTOIHON JKeJIe3bl, MOMyUeHHOMN MpH
aBrorcuy nanuenToB ¢ XII 1 oXupeHHeM M HOpPMaJIbHON MacChl Tella, YMEPIINX H3-3a PA3TMYHBIX NPUYMH, B TOM YHCIIE
OCJIO’KHEHHH MeTabOIMIEeCKOro CHHIpOMa. Y MalieHTOB C 0XKUPEHUEM MOP(OIOTHUeCKH MOKeTy I0YHAs JKelle3a XapakK-
TepHU3yeTCs 3aMEICHUEeM AI[MHAPHOTO SNUTeNHs GuOPO3HOH TKAaHBIO M CYIIECTBEHHBIM yBEINYECHHEM KOJIMYECTBA aJ(UII0-
LUTOB, YTO COCTABIISICT MOP(OJIOTNUECKYI0 OCHOBY BHEIITHECEKPETOPHON HEIOCTATOYHOCTH. Y NMAIMEHTOB ¢ XPOHUYECKUM
NAHKPEATUTOM U OXHUPEHUEM YCTaHOBJICHBI 3HAUUTEIIbHbIC H3MEHEHHsI KOMIIOHEHTOB BHEKJIETOUHOTO MaTpHUKCa, KOTOPbIE
MIPeLyCMaTPUBAIOT JJOCTOBEPHOE MOBBIIIEHHE HHTEHCUBHOCTH CHHTE3a KOJJIAareHa, TIIMKOMPOTEHHOB, THIIEPIIPOM3BOICTBA
(baKTOPOB KJIETOYHON aAre3nu U OeNKoB OCTpoii (a3bl, yBelnueHHe KaTa0oar3Ma INIMKONPOTEHHA, C OTHOBPEMEHHBIM CHU-
KEHHEM CEPOMYKOHIA U COJePKaHUs IePyJIOMIa3MIHA C AaHTHOKCHJAHTHBIMHI CBONHCTBAaMHU B KpoBH. Y marueHToB ¢ XII n
OKHPEHHEM OBUTH OOHAPY>KEHBI TTOBBIIICHHE MPOTEOTUTHIECKON aKTHBHOCTU KPOBH M YTHETEHHUE IPOIIECCOB KOJUIArCHO-
JIM3a 3a CUET CHIDKEHHS aKTUBHOCTH MaTPHKCHOI MeTaJUIONpPOTEHHA3bI-1, MOBBIICHNS! TOPMO3SIIETO ACHCTBHS TKAaHEBBIX
HHTHOUTOPOB MPOTEOJIH3a M KOJUIAreHOIN3.

KnrodeBbie ciioBa: XpOHWUYECKHMI TNAHKpPEATHT, OXKUPEHUE, ayTOINCHs, IOKENyJ04Ha 3Kele3a, NPOTEHHA30-
HHTHOUTOPHOM JucOanaHc, COeMHNTENbHAs TKaHb, OOMEH BEIIECTB.

CTAH KOMIIOHEHTIB CIIOJIYYHOI TKAHUHU TA CACTEMHOI'O ITIPOTEOQJII3Y
Y XBOPUX HA XPOHIUHU MAHKPEATHUT TA OKUPIHHSA

O.C. Xyxnina, B.C. Cmanouu

Pe3tome. OGcrexeno 50 manieHTiB i3 xpoHiyHuM nankpearutoM (XIT) Bikom Bix 45 1o 63, Britouaroun 23 mamieHTiB i3
XII i HopManbHUM iHZIEKcOM MacH Tina (1-ma rpyna), 27 manientiB 3 XI1 1 oxxupinaam 1-ro crymnens (2-ra rpymna). [iarHos
XI1 y ¢a3i 3aroctpenHst OyB BCTAHOBJICHHMIA Ha MiACTaBi aHaMHe3y, KIIHIYHUX JaHHX Ta Pe3yJIbTaTiB yibTpacoHorpadii migm-
JIYHKOBOT 3aJ103H 13 610XiMIYHUM OOTPYHTYBaHHSIM CHHAPOMY rinepdepmentemii. JliarHo3 0>KUPiHHSI BCTAHOBIICHO Ha MiICTa-
Bi migBumenHs ingekcy macu Tina (IMT) 6imeme 30 kr/m”. TIpOBeNEHO TOPIBHSIBHMH aHAMi3 MOP(OIOriuHOI CTPYKTYpH
TKAaHWHH TANDTYHKOBOI 3aJI03M, OTPHMAaHOi M yac aBTomcii mamieHTiB i3 XII Ta OXKUpIHHAM 1 HOPMaIBHOI MacH Tija, SKi
TIOMEpIIM BHACTINOK PI3HOMAHITHUX IIPUYHH, Y TOMY YHCII yCKIIQJHEHb METa0O0IIYHOTO CHHAPOMY. Y HAIi€HTIB 3 0KUPIHHIM
MOP(OIIOTIYHO MiIILTYHKOBA 321032 XapaKTepH3y€eThCs 3aMIIIEHHsIM al[MHAPHOTO emiTeniro GiOpo3HOI0 TKAHWHOIO Ta iCTOT-
HUM 30UTBIIEHHSIM KUTBKOCTI aJIUIONHUTIB, IO CKIagae MOP(OJIOTiYHy OCHOBY 30BHIITHROCEKPETOPHOI HEIOCTaTHOCTI.

176



BykoBHHCHKUA MeIUYHMI BiCHHK Tom 21, Ne 1 (81), 2017

VY nami€eHTiB 3 XpPOHIYHUM MaHKPEATUTOM 1 OKUPIHHSIM BCTAHOBJICHI 3HAYHI METa0OIUHI 3MIHM KOMITOHEHTIB IT03aKJIi-
THHHOTO MaTPHKCY, SIKi Iepea0avyaoTh JOCTOBIPHE IiIBUIICHHS iIHTEHCHBHOCTI CHHTE3Y KOJIareHy, TIIIKONPOTEIHIB, rinepm-
poxaykuii ¢akTopiB KIITHHHOI aaresii i OLIKIB rocTpoi (a3u, 301IbIIEHHS KaTaboi3My IIIIKONPOTeiHY, i3 OAHOYaCHUM 3HH-
JKEHHSIM CEPOMYKOIy i BMICTY LIepyJIOMIa3MiHy 3 aHTHOKCHUIAHTHUMH BJIaCTUBOCTSIMH B KpoBi. Y nauienTiB 3 XII Ta oxu-
PIHHSIM BCTAHOBJICHO MiZABHINCHHS MPOTEONITHYHOI aKTHBHOCTI KPOBi i NPUTHIYEHHS MPOLECIB KOJAareHONi3y 3a paXyHOK
3MEHIIECHHA aKTHBHOCTI MaTPUKCHOI METAJIONPOTETHA3H- 1, TiABUIIEHHS TaJbMyI0uoi Aii TKAHMHHUX 1HTI0ITOPIB MIPOTEOIizy
Ta KOJAreHOIi3y.

KonrodoBi c1oBa: XpoHIYHUI MAHKPEATUT, OXKUPIHHS, aBTOICIS, MIANITYHKOBA 3a1103a, IIPOTeiHa30-1Hri0ITOpHUH JHC-
Oananc, CONy4YHA TKAaHWHA, OOMIH PEUOBHH.
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