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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 
(33.2±2.1 years and 32.9±3.1 years, respectively) and gender 
(women mounted to 72.9% and 70% respectively). The dura-

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 χ-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 
each 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.

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, χ2 = 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, χ2 = 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, χ2 = 30.08, p<0.01). The revealed 
regularities are represented by the column diagrams in Fig. 1.

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/l 
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 



 
GEORGIAN MEDICAL NEWS  
No 10 (283) 2018

© GMN 83 

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 В-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.

Fig. 2. Indicators of the content of TAP in the main group 
(CP+HD) and the comparison group (CP)

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.
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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.
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МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ
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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, os-
teopenic conditions.

РЕЗЮМЕ

ПАТОГЕНЕТИЧЕСКИЕ ЗВЕНЬЯ СОЧЕТАННОГО ТЕ-
ЧЕНИЯ ХРОНИЧЕСКОГО ПАНКРЕАТИТА И ГИПЕР-
ТОНИЧЕСКОЙ БОЛЕЗНИ И ИХ РОЛЬ В ФОРМИРО-
ВАНИИ ОСЛОЖНЕНИЙ

Вьюн Т.И., Пасиешвили Л.М.

Харьковский национальный медицинский университет, 
Украина

Целью исследования является изучение взаимосвязи 
между полиморфизмом гена рецептора витамина D (VDR), 
биохимическими маркерами метаболизма костной ткани и 
риском развития остеопороза у больных хроническим пан-
креатитом в сочетании с гипертонической болезнью. 

Обследовано 110 пациентов с хроническим панкреатитом 
(ХП), среди них в 70 случаях панкреатит протекал на фоне 
гипертонической болезни (ГБ) и в 40 - изолированно. Иссле-
довали полиморфизм гена VDR, содержание остеокальци-
на, общей кислой фосфатазы (ОКФ) и тартратрезистентной 
кислой фосфатазы (ТРКФ) с определением возможного вли-
яния данных показателей на течение заболевания и форми-
рование осложнений. 

Полученые результаты выявили, что у лиц с сочетанным 
течением ХП и ГБ отмечается снижение содержания осте-
окальцина в сыворотки крови (показатель синтеза костной 
ткани) и повышение содержания ОКФ и ТРКФ - маркеров 
костной деструкции. Полиморфизм гена VDR выявлен пре-
имущественно у лиц с В-аллелем, на фоне которого отмече-
ны достоверные изменения биохимических маркеров осте-
опороза, что следует рассматривать в качестве предиктора 
развития остеопоротических состояний. 

У большинства лиц (84,3%) с сочетанным течением ХП 
и ГБ выявлено наличие В-аллеля гена VDR, носители кото-
рого характеризуются повышенным риском формирования 
остеопенических состояний. Снижение содержания осте-
окальцина, повышение уровня ОКФ и ТРКФ в сыворотке 
крови пациентов с ХП и ГБ чаще происходит на фоне не-
благоприятного В-аллеля полиморфизма гена VDR. Соче-
танное течение ХП и ГБ является критерием ранней диа-
гностики вторичного остеопороза.

reziume

qronikuli pankreatitis da hipertonuli daa-
vadebis Tanmxlebi mimdinareobis paTogenetikuri 
rgolebi da maTi roli garTulebebis Camoyali-
bebaSi

t. viuni, l. pasieSvili

xarkovis erovnuli samedicino universiteti, 
ukraina

kvlevis mizans warmoadgenda korelaci-
is gansazRvra vitamin D receftoris genis 
polimorfizms,бZvlovani qsovilis metaboliz-
mis bioqimiuri markerebis da ostepporozis gan-
viTarebis risks Soris avadmyofebSi qronikuli 
pankreatitiT da  hipertonuli daavadebiT. 
gamokvleulia 110 pacienti qronikuli pankre-

atitiT (qp), maT Soris 70 SemTxvevaSi pankreati-
ti mimdinareobda hipertonuli daavadebis (hd) 
fonze, xolo 40 SemTxvevaSi - izolirebulad. 
gamokvleulia vitamin D receftoris (VDR)  ge-
nis polimorfizmi, osteokalcinis, saerTo mJa-
vefosfotazis (smf) da tartratrezistenuli 
mJavefosfotazis (trmf) Semcveloba,  maTi Ses-
aZlebeli zemoqmedebis gansazRvriT daavadebis 
mimdinareobaze da garTulebebis ganviTarebaze.
miRebulma Sedegebma aCvena, rom qronikuli pan-

kreatitiT da hipertonuli daavadebis Tanmxle-
biT pacientebSi aRiniSneba osteokalcinis Sem-
cvelobis daqveiTeba sisxlis SratSi da smf-s 
da trmf-s - Zvlis destruqviis markerebis mateba. 
VDR  genis polimorfizmi axasiaTebs ZiriTadad 
В-alelis matarebel pirebs,  mis fonze aRiniSne-
ba osteoporozis bioqimiuri markerebis sarwmu-
no cvlilebebi, rac SesaZlebelia ganixilebodes, 
rogorc osteoporozuli mdgomareobis ganviTa-
rebis prediktorebi. qp-s da hd-s Serwymuli mim-
dinareobiT avadmyofebi  xasiaTdebian VDR  genis 
В-alelis maRali maCveneblebisT,  rac miuTiTebs 
osteopenuri mdgomareobis ganviTarebis maRal 
riskebze. qp-s da hd-s Serwymuli mimdinareoba 
warmoadgens meoradi osteoorozis adreuli di-
agnostikis riteriums. 


