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AND HYPERTENSIVE DISEASE AND THEIR ROLE IN THE FORMATION OF COMPLICATIONS
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The combined course of many of the most common chronic
diseases of internal organs, each of which is socially significant
and can determine the quality of life, requires other diagnostic
and therapeutic approaches. Among such nosological forms, the
comorbidity of which aggravates the clinical picture of the dis-
ease and the prognosis, one can consider hypertensive disease
(HD) and chronic pancreatitis (CP).

The prevalence of hypertensive disease in a digital recalcu-
lation on the planet’s population can be considered as an epi-
demic, which is registered in all countries and regions, at any
age, regardless of gender, race and social identity. Patients with
HD make up about 12 million of the total population of Ukraine,
however, according to many researchers, these data are incom-
plete and do not reflect the true picture of its prevalence [7]. Ac-
cording to official statistics, in 2016 HD was recorded in 47.3%
of men and 46.3% of women in the country [6]. Also, HD is
registered in 27% of patients who visit medical institutions with
various diseases [2]. The affection of the vascular wall in HD
leads to the formation of endothelial dysfunction with the ac-
cumulation of many active substances and proinflammatory cy-
tokines among them [12]. Thus, HD not only leads to hemody-
namic changes, but also due to generalized vasospasm can cause
a violation of microcirculation in various organs and systems, as
well as maintain an inflammatory component of the pathogen-
esis of concomitant nosological forms [8,11]. In this connection,
it can be assumed that the accession of any disease of internal
organs to HD will make it difficult to achieve clinical remission.

Chronic pancreatitis is one of the nosological forms, which is
often observed in patients with HD. In recent years, the issue of
priorities in the etiology of CP has been reviewed: biliary pathol-
ogy, as the cause of the disease has become less common, and
excessive alcohol “load” is detected in almost 40% of such pa-
tients [1,6,9]. Development of CP is accompanied by a violation
of all types of metabolism, and in combination with the instabil-
ity of hemodynamics in HD, conditions for the progression of
nosology malfunctions and the formation of complications are
created [9]. Among such complications it is possible to consider
secondary osteoporosis (SO), the occurrence of which may be
due to increased intake (II) and/or insufficient absorption (IA) of
calcium in the small intestine [3,10].

In addition, in recent years, the issues of genetic predisposition
to the formation of various clinical forms are being considered.
However, in none of the diseases the existence of a single gene that
provokes its development and course has been proven [4].

Objective - study of the relationship between the polymor-
phism of the gene of vitamin D receptors (VDR) and bio-
chemical markers of bone metabolism (osteocalcin, tartrate-
resistant acid phosphatase, total acid phosphatase) in the risk
of osteoporosis in patients with chronic pancreatitis and hyper-
tensive disease.

Material and methods. 110 patients with CP were examined,
in 70 cases it occurred in combination with HD (main group).
The comparison group included 40 patients with CP without
hypertensive disease. Both groups were comparable in age
(33.242.1 years and 32.94+3.1 years, respectively) and gender
(women mounted to 72.9% and 70% respectively). The dura-
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tion of the history of CP was between 2-15 years with an inter-
quartel swing (IS) of 4-7 years and a median trend of 5 years.
The diagnosis of CP was established at the previous stages of
treatment and was verified with a comprehensive assessment of
complaints, data of anamnesis, clinical and laboratory and in-
strumental research methods.

The duration of the history of HD was recorded in the range
of 3-17 years; IS scope corresponded to 4-8 years, the medial
trend was 5 years.

The diagnosis of arterial hypertension (AH) was established
taking into account the recommendations of the European So-
ciety for Hypertension (ESH) (2009); recommendations of the
working group on arterial hypertension of the Ukrainian As-
sociation of Cardiologists on the prevention and treatment of
hypertension (2012), taking into account the classification of the
degree and stage of hypertension, the risk of hypertension (risk
stratification for assessing AH prediction).

Indicators of the standard of biochemical and genetic studies
were obtained by examining 70 practically healthy persons of
the same sex and age.

Instrumental diagnosis of OP was performed using an ultra-
sound densitometer or X-ray examination with the dual-energy
X-ray absorptiometry (DEXA) method.

Osteocalcin in the blood serum was examined by an enzyme im-
munoassay using commercial test systems “IDS” (“ELISA”, USA).

Total and tartrate-resistant acid phosphatases (TRAP) were
determined by a biochemical method using commercial DAC-
SpectroMed kits (Moldova).

Polymorphism of the gene of vitamin D receptors (VDR
c.IVS7 + 283 G> A) was studied in the polymerase chain reac-
tion using “Litech” kits (Russia) in real time on a six-channel
Rotor-Gene™ 6000 analyzer (Corbett Research, Australia).

The statistical processing of the results was carried out using the
STATISTICA software package. When analyzing the conjugacy
tables, the Pearson criterion y-square (QCP) was determined; for
comparison of unbound samples of continuous scale indicators, the
nonparametric Mann-Whitney criterion (CMC) was used.

Results and their discussion. A densitometric study showed
that out of 110 patients with CP, changes in bone mineral den-
sity (BMD) were recorded in 33 (30%) cases. In the main
group, signs of osteoporosis (OP) were confirmed in 11 persons
(15.7%), and osteopenia - in 12 (17.1%) cases. In the compari-
son group, these rates corresponded to 10% and 15%.

Based on the results of testing the polymorphic VDR gene, the
control group had the following distribution: carriers of the bb
genotype - 17 (24.3%) persons; carriers of the Bb-genotype-34
(48.6%) and carriers of the BB-genotype - 19 (27.1%) patients. In
the group of patients with CP, gene polymorphism corresponded to:
9 (22.5%) individuals, 17 (42.5%) and 14 (35%). In the combina-
tion of CP and HD, the changes in the polymorphism of this gene
were as follows: 11 (15.7%) patients, 23 (32.9%) and 36 (51.4%),
respectively. Thus, the overwhelming majority of patients with CP,
aggravated with HD (84.3%), had a pathological B-allele, com-
pared to the comparison group - 77.5% of cases.

To determine the relationship between the levels of biochemi-
cal markers of OP, the presence of pathological VDR gene and
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fractures, the parameters of osteocalcin, total acid phosphatase
(TAP) and tartrate-resistant acid phosphatase (TRAP) were
transformed into ordinal scales by comparison with reference
values. The limits of the reference values were the measurement
intervals in the control group (70 patients).

Thus, the content of osteocalcin in the control group ranged
from 14.7 to 26.0 ng/ml; the normal range for TAP was 2.2-4.8
U/l and TRAP was 1.6-3.9 U/l. In the future, for the marker of
cach patient, the ratio of the marker indicator to the reference
values on a scale “N” is the norm, “BN” is below the norm,
“AN” is above the norm and the percentage composition of this
gradation in each group were indicated.

In the group of patients with isolated pancreatitis, the average
osteocalcin content was 26.1+0.8 ng/ml. At the same time, the norm
values were recorded in 27 (67.5%) patients with the following al-
lele distribution: genotype bb — was in 6 (22.2%) persons, BB - 7
(25.9%), Bb - 14 (51.9%). A decrease in the level of osteocalcin to
17.1+0.4 ng/ml was observed in 4 (10.0%) patients, one of whom
had a fracture of the upper limb in an anamnesis. Genotype BB was
determined in 3 cases and Bb in one. Elevated levels of osteocalcin
(37.9+0.8 ng/ml) were found in 9 (22.5%) patients, two of whom
had fractures of the limbs. In this case, the genotype bb was in a
third of patients (3), BB - in 44.5% (n=4) and Bb - in 22.2% (n=2).

When combined CP and HD, the level of osteocalcin aver-
aged over the group was 22.1+0.64 ng/ml. A half the patients
with the following genotypes has its normal value: bb - 34.3%
(12 of 35), Bb - 37.1% (13) and BB - 28.6% (10), 2 of whom
had fractures. Elevated levels of osteocalcin were recorded in 12
(17.1%) patients - 11 of them had fractures in the anamnesis and
the distribution of the genotypes corresponded to: Bb - 83.3%
(10) and BB - 16.7% (2). The content of osteocalcin was lower
than normal in 23 (32.9%) cases followed by polymorphism of
the VDR gene: bb - 8.7% (2), Bb - 17.4% (4), BB -73.9% (17),
16 of them had fractures in the past.

The parameters of total TAP in patients with CP corresponded
to the level of “above the norm” (“AN”) in 95% of the observa-
tions (n=38) followed by the distribution of VDR gene alleles:
7 (18.4%) patients had genotype bb, BB - 14 (36.8%), Bb-17
(44.8%). In 2 (5%) of patients the TAP index was within the
norm (“N”) and corresponded to the genotype bb. In this case,
fractures of bones of different localization in the anamnesis were
noted in 3 (8%) observations from the subgroup “AN”, which in
all cases were carriers of the genotype BB.

In the group of patients with CP and HD, the total acidic phos-
phatase was higher than normal in all patients. At the same time,
the bb genotype was found in 11 (15.7%) of cases, BB — 23
(32.9%) and Bb — 36 (51.4%). Bronchial fractures in the “AN”
subgroup were in 35 (50%) patients, of which 4 (11.4%) were
carriers of the bb genotype, BB - 18 (51.4%), Bb - 13 (37.1%).

The level of TRAP in the group of patients with CP was high-
er than the norm in 12 (30%) of patients, while the distribution
of the VDR genotype was consistent with the Bb genotype in 3
(25%) patients and BB — 9 (75%). At the same time, in the “AN”
subgroup, only one (8%) patient with the BB genotype had a
fracture. In 20 (50%) persons, the TRAP index was in accor-
dance with the norm, and the distribution of genotypes: bb — 8
(40%) of cases; Bb genotype — 7 (35%) and BB — 5 (25%). In
the subgroup “N”, one (5%) patient with the BB genotype had
a fracture. In a fifth (20%) of patients, the level of TRAP was
below the norm (“BN”). In this case, the bb genotype was re-
corded in 1 (12.5%) of cases and the Bb genotype - in 7 (87.5%).
One patient of this group with BB-genotype had an indication of
fracture of the upper limb in an anamnesis.
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In the patients of the main group, TRAP rates were higher
than the norm in 47 (67.1%) of cases with the following distribu-
tion of VDR gene polymorphism: bb genotype was in 1 (2.1%)
patient, BB - 19 (40.4%) and Bb - 27 (57.5%). In 18 (25.7%)
patients, the content of TRAP was within the normal range with
gene polymorphism of 6 (33.3%), 4 (22.2%) and 8 (44.5%), re-
spectively. In 5 (7.2%) of cases, the level of TRAP was below
the norm with variations in the polymorphism of this gene: bb
—4 (80%), BB - 0% and Bb — 1 (20%).

In the subgroup “AN”, 35 (50%) patients indicated a history
of fractures in the history of combined CP and HD, of which 3
(8.6%) were the carriers of bb genotype, BB - 19 (54.3%) pa-
tients and Bb - 13 (37.1%). In the subgroups “N” and “AN”
there were no indications for the fractures of the limbs. At the
same time, this distribution had a statistically significant charac-
ter (Pearson Chi-square, 32 = 20.81, p<0.01).

Based on the results of the study of the polymorphic VDR
gene, control subjects were divided into three groups: carriers
of the bb genotype were found in 17 (24.3%) of cases, Bb-geno-
type — 34 (48.6%) and BB-genotype - 19 (27.1%).

Changes in the polymorphism of the VDR gene influenced the
incidence of lesion of the osteoarticular system. For example,
fractures of bones of different localization in the history were
recorded in 39 patients (35.5% out of 110 examined with CP),
35 of them belonged to the main group and 4 - to the comparison
group, while the dependence was statistically significant (Pear-
son Chi-square, y2 = 20.81, p<0.01). These results served as the
basis for establishing a possible relationship between anamnes-
tic and clinical data and polymorphism of the VDR gene.

Thus, a statistically significant dependence was revealed in
the distribution of alleles of the VDR gene from a group of pa-
tients (Pearson Chi-square, 2 = 30.08, p<0.01). The revealed
regularities are represented by the column diagrams in Fig. 1.
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Fig.1. The distribution of alleles of the VDR gene in the main
group (CP + HD), comparison group (CP) and control (C)

The parameters of the content of TAP and TRAP in individuals
with combined course of CP and HD were 8.7+2.3 U/L and 5.1 +
2.3 U/L, respectively, and in the comparison group - 6.9+3.0 U/1
and 3.5+2.1 U/L. The graphically presented distributions are rep-
resented by box charts of the triads “median, interquartile range,
sample sweep” in Figs. 2 and 3.

Thus, the levels of TAP and TRAP were 2.5 and 1.9 times
higher than those of the main group (Mann-Whitney U Test, U =
866.0, p <0.01), and in the comparison group 2.0 (TAP) and 1.3
(TRAP) times, respectively (Mann-Whitney U Test, U = 821.0,
<0.01), which allowed to state the development of osteopenic
conditions. Genetic redistribution of the alleles of the VDR gene
with predominance of the B-allele was “supported” by changes
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in biochemical markers of osteoporosis. Also, a decrease in the
content of osteocalcin in the blood serum of patients with co-
morbidity of CP and HD (32.9%) occurred more often against
the background of an unfavorable B-allele of polymorphism of
the VDR gene (30%). Thus, the combined course of CP and HD
is an unfavorable tandem in the development of secondary os-
teoporosis and the basis for early osteoporotic screening.
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Fig. 2. Indicators of the content of TAP in the main group
(CP+HD) and the comparison group (CP)
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Fig. 3. Indicators of the content of TRAP in the main group
(CP+HD) and the comparison group (CP)

Conclusions. The combined course of chronic pancreatitis
and hypertensive disease is characterized by an increase in the
number of individuals with V-alleles of the VDR gene (84.3%
of cases), whose carriers have an increased risk of osteopenic
conditions.

The combined course of chronic pancreatitis and hyperten-
sive disease is accompanied by changes in the content of bio-
chemical markers of bone tissue metabolism (osteocalcin, total
bone phosphatase and tartrate-resistant acid phosphatase), the
content of which correlates with the polymorphism of the gene
for vitamin D receptors.

The combined course of chronic pancreatitis and hyperten-
sive disease is the basis for early diagnosis of osteoporotic
complications.

REFERENCES

1. ba6ineus JI. C. MOXIMBOCTI MPaKTUYHOTO 3aCTOCYBAaHHS
6anpHOi cuctemu M-ANNHEIM nipu XpoHiYHOMY NaHKpeaTuTi
B npakTHLi cimeitnoro gikaps / JI. C. ba6ineus, Y. M. 3axapuyk
// 36ipuuk HaykoBux mpaub criBpoditaukie HMAIIO imeni IT.
JI. Olynuxka. — K. — 2013. — Bumn. 22, xaura 2. — C.16-21.

2. Jynmuuk C.CepleBo-Cy[MHHI 3aXBOPIOBaHHS B YKpaiHi:

© GMN

nporHo3u — HeprimHi / CBiTnana ynuuk // Menuuna rasera
Vkpainu «Bame 3nopos’s» . —2015. — Nel-2. — C.18-19.

3. Uckenpepos B.I. AprepuanbHasi rUrepTeH3us 1 MeTaboIn3M
kasbiust. Monorpaguwust. [Tensa. 2010. 224 c.

4. Maciewsini JI. M., B’ron T. I. BB nonimMopdismy rena
peuenTopiB BiTamiHa D Ha BHpa3HICTh OCTEONEHIYHOIO CHH-
JIpOMYy Y TAIli€HTIB Ha XPOHIYHUH MAaHKPEATHT 3 CyNyTHHOIO
TIEPTOHIYHOI XBOPOOOK. YKPaiHCHKHI KypHAJ MEIHIIHU-
HH, Giosorii Ta cropty. 2018; Tom 3, Ne2(11); ¢.114-20. doi:
10.26693/jmbs03.02.114

5. IIpoGnemu 3710pOB’s 1 TPUBATIOCTI JKUTTSA B CYy4acHUX yMO-
Bax / A.Il. oporoi#i, T.C. Manoiinenxo, 1.JI. Pesennko, I.M.
Jopoxina. — K.: Topaon, 2017. — 300 c.

6. Cipenxo 0. M. AprepianbHa TinepreHsis Ta CymyTHs
narosoris / FO. M. Cipenko. — Jlonenpk, 2010. — 384 c.

7. XBopoOM cHCTEeMH KpOBOOIry sK MeIUKO-COIlianbHa i
CYCyNiIBHO-TIONITHYHA mpobiemMa. AHaITHYHO-METOJUIHUH
MOCIOHUK, PEKOMCHIOBAHUN Il Kap/ioJIOTiB, PEHBMATOJIOTB,
TEpareBTiB, OPraHi3aTopiB OXOPOHH 3/10pPOBbS Ta JIKapiB
3arajbHOi npakTuku / mix pex. Kosanenka B. M. — K. : ]IV
HauionanbHuii HaykoBuii ieHTp «[HTUTYT Kapaiosorii iM. Akaj.
M. JI. Crpaxeckay, 2014. — 280 c.

8. Bang D, Xu J, Keenan R, Pike V, Lehmann R, Tenner C, Crit-
tenden D, Pillinger M, Krasnokutsky S. Cardiovascular Disease
Prevalence in Patients with Osteoarthritis, Gout, or Both. Bul-
letinofthe Hospital Joint Disease. 2016; 74: 113-8.

9. Braganca J. M. Chronic pancreatitis / J. M. Braganca, Lee C.
H. Mc. Cloy, M. J. McMahon // Lancet. — 2011. — N 377 (9772).
—C. 1184-1197.

10. Duggan SN, O’Sullivan M, Hamilton S, Feehan SM, Ridg-
way PF, Conlon KC. Patients with chronic pancreatitis are at
increased risk for osteoporosis. Pancreas. 2012; 41 (7): 1119-24.
11. Feihl F. Hypertension and microvascular remodelling/
F.Feihl, L.Liaudet, B.I. Levy, B. Waeber // Cardiovasc. Res. —
2008. — Vol. 78. — P.274 -285.

12. The International Consortium for Blood Pressure Genome-
Wide Association Studies. Genetic variants in novel pathways
influence blood pressure and cardiovascular disease risk. Na-
ture. 2011; 478; 103—109.

SUMMARY

PATHOGENETIC LINKS OF THE COMBINED COURSE
OF CHRONIC PANCREATITIS AND HYPERTENSIVE
DISEASE AND THEIR ROLE IN THE FORMATION OF
COMPLICATIONS

Viun T., Pasieshvili L.
Kharkov National Medical University, Ukraine

Objective the purpose of the study the relationship between
the gene polymorphism of vitamin D receptors (VDR) and bio-
chemical markers of bone metabolism in the risk of osteoporo-
sis in patients with chronic pancreatitis (CP) and hypertensive
disease (HD).

110 patients with CP were examined, in which it proceeded
against the background of HD in 70 cases, and in 40 cases it was
isolated. The polymorphism of the VDR gene, the content of
osteocalcin, total acid phosphatase (TAP), and tartrate-resistant
acid phosphatase (TRAP) were studied to determine the possible
effect of these parameters on the course of the disease and the
formation of complications.

83



The obtained results show that in persons with combined
course of CP and HD, a decrease in serum osteocalcin content
(bone tissue synthesis index) and an increase in the content of
TAP and TRAP - markers of bone destruction were revealed.
The polymorphism of the VDR gene was characterized by the
predominance of individuals with the B-allele, against which
the reliability of changes in biochemical markers of osteopo-
rosis was noted, which can be considered as a predictor of the
development of osteoporotic conditions.

The combined course of CP and HD is characterized by an in-
crease in the number of persons with B-alleles of the VDR gene
(84.3%), the carriers of which have an increased risk of osteope-
nic conditions. Reduction of osteocalcin content, increase in the
level of TAP and TPKF in the blood serum of patients with HP
and HD often occur against the background of an unfavorable B-
allele of VDR gene polymorphism. Combined course of CP and
HD is the basis for early diagnosis of secondary osteoporosis.

Keywords: chronic pancreatitis, hypertensive disease, vita-
min D receptor gene, biochemical markers of osteoporosis, o0s-
teopenic conditions.

PE3IOME

HATOI'EHETUYECKUE 3BEHbSI COYETAHHOI'O TE-
YEHUSI XPOHUYECKOI'O TIAHKPEATUTA U I'NIIEP-
TOHUYECKOM BOJIE3HU U UX POJIb B ®OPMHUPO-
BAHHUHA OCJIOKHEHU

Boion T.U., ITacuemBusm JI.M.

Xapvrosckuii  HAYUOHANbHBIL  MEOUYUHCKULL  YHUBepcumen,
Vrpauna

Ienbio wnccenoBaHus SBISIETCSl M3y4YeHHE B3aHMOCBSI3H
MeXly nonumopdu3Mom rena perenropa suramuna D (VDR),
OMOXUMHUYCCKIMH MapKepaMu MeTabosi3Ma KOCTHOM TKaHH U
PHCKOM pa3BUTHSI OCTEONOPO3a y OOIBHBIX XPOHUYECKUM MaH-
KPEaTUTOM B COYETAHUH C THIICPTOHUYECKON OOJIC3HBIO.

O6cnenoBano 110 naeHToB ¢ XpOHUYECKUM MTAHKPEATUTOM
(XTI), cpenu Hux B 70 ciy4asx MaHKpeaTUT MPOTeKa Ha (OoHe
runepronndeckoii 6onesnn (I'b) u B 40 - nzonuposanto. Mccie-
noBanu noiauMopdusm rea VDR, comeprkaHue oCTEOKaIbIIM-
Ha, oOueit kucnoit pocdarazsl (OKD) u Taprparpe3rcTeHTHON
kucioit pocdaraser (TPKD) ¢ onpeneneHreM BO3MOKHOTO BIIU-
SIHUSL JaHHBIX [TOKa3areliel Ha TedeHue 3aboseBaHus 1 GopMu-
pOBaHME OCIIOKHEHHH.

HOJ’lyquble Ppe3yabTaThl BHIABUIIN, YTO Y JIMIL C COUETAaHHBIM
teuenueM XII u I'b orMeudaercsi cHMKEHHE COAEpIKAHUS OCTe-
OKaJIbIIMHA B CBIBOPOTKHM KPOBH (IIOKA3aTelb CHUHTE3a KOCTHOH
TKaHH) 1 nosblmeHue conepskanus OK® u TPK® - mapkepos
KocTHO# nectpykuun. [Tornmopgusm rena VDR BrisiieH npe-
UMYLIECTBEHHO Y Jull ¢ B-asesnem, Ha GpoHe KOTOpOTro oT™Meue-
HBbI 1OCTOBEPHBIC U3MCHCHUSA 6HOXI/IMI/I'~ICCKI/IX MapKepoOB OCTEC-
0I10p03a, 4TO CJIEAYeT paccMaTpuBaTh B KaueCTBE MPEIUKTOpa
Pa3BUTHS OCTEOIIOPOTHYECKHUX COCTOSHUM.

MEJTUIIMHCKUE HOBOCTHU I'PY3UU
CFMFHSDTKJC CFVTLBWBYJ CBFIKTYB

VY oonbuacTBa Jull (84,3%) ¢ coueTaHHBIM TedeHHeM XI1
u I'b BeisBiIeHO Hanuuue B-amiens rena VDR, HocuTenn KoTo-
POro XapaKTepH3yIOTCs MOBBIIICHHBIM PUCKOM (hPOPMHUPOBAHHS
OCTEONEHUUYECKUX COCTOSIHUNA. CHIKEHHE COJEpIKaHUsl OCTe-
okajblinHa, noBbimeHre ypoBHs OK® u TPK® B ceiBopoTke
kpoBu maienToB ¢ XI1 u I'b gamie mpoucxoaut Ha GoHe He-
OnaronpusitHoro B-amnens monmumopduszma rena VDR. Coue-
taHHoe Teuenue XII u I'b saBnsercs kpurepuem paHHel aua-
THOCTHUKU BTOPHYHOI'O OCTEOIIOPO3a.
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