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Introduction. Rheumatoid arthritis (RA) is a systemic
autoimmune disease of unknown etiology with a chronic
inflammatory process that usually affects the joints with
increasing severity and causes extra-articular lesions [19].
Chronic inflammation in patients with PA affects bone
tissue metabolism and disrupts the normal cycle of resorption,
reducing bone mineral density (BMD) [15]. One of these
lesions is osteoporosis (OP) [9], the prevalence of which
in patients with RA is almost twice as high as in the
general population [10, 16, 18]. In the United States of
America, the study was conducted and the results of which
indicate that osteoporotic fractures are the cause of death
in about a third of patients with RA [8]. Bone fractures
due to OP increase mortality, reduce the quality of life,
the ability of individuals to function independently,
especially when it comes to elderly people, and as a result
—increased economic costs [13, 17]. Spinal fractures are
among the most common fractures due to a decrease in
BMD [5, 7]. Itis well known that bone strength depends
on mineral substances, which are mainly represented by
calcium hydroxyapatite microcrystals [20]. The main role
in the regulation of calcium-phosphorus metabolism is
played by vitamin D and parathyroid hormone (PTH),
which regulate the balance of calcium and phosphorus
in the body. Vitamin D induces the assimilation of calcium
and phosphorus in the intestine, and causes an increase
calcium reabsorption in the renal tubules, both these ac-
tions increasing concentration of calcium and phosphorus
in the blood [3]. It is noteworthy that the action of vitamin
D on bones is closely associated with the activity of PTH,
since vitamin D needs PTH to fulfill its role in bone
formation. Vitamin D inhibits the proliferation of parathyroid
cells and determines their sensitivity to calcium by increasing
the transcription of calcium sensing receptors (Calcium
Sensing Receptor-CasR) [6].
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Therefore, detection of calcium-phosphorus metabolism
indicators and markers of its regulation provide important
information reflecting the presence of BMD lesions in
patients with RA.

The aim of the study. To investigate the activity of
calcium-phosphorus metabolism and markers of its reg-
ulation in patients with rheumatoid arthritis with violation
of the bone mineral density and to find out their diagnos-
tic value.

Materials and methods. In the study, after signing
the voluntary consent to participate in it, as required by
the Helsinki Declaration of Human Rights, the Council
of Europe Convention on Human Rights and Biomedicine,
in a randomized manner with preliminary stratification
according to the presence of RA (seropositive (rheuma-
toid factor, antibodies to citrulline vimentin, antibodies
to cyclic citrulline peptide), polyarthritis (with damage
of the small joints of the hands, wrist, shoulder, knee
joints, X-ray stage II-11I, functional insufficiency of the
joints II); active phase, activity II degree), diagnosed
according to the Order of the Ministry of Health Law of
Ukraine No. 676 dated 12.10.2006 «On approval of med-
ical care protocols in the specialty "Rheumatology"» [2],
criteria of the American College of Rheumatology and
the European League against Rheumatism in 2010) for
women in the premenopausal period and men of mature
age, included 76 patients (64 women (84.21 %) and 12
men (15.78 %) aged 38 to 60 years (average age at the
time of examination of women — 48.67 £+ 2.34 years, men
—45.42 £ 2.78)), treated (receiving methylprednisolone
in a dose from 4.0 to 24.0 mg/day and not receiving
medications for the treatment of OP) in the rheumatol-
ogy department of the Communal Non-Commercial En-
terprise of the Lviv Regional Council "Lviv Regional
Clinical Hospital" from 2013 to 2019.
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All patients with RA underwent BMD assessment us-
ing ultrasound bone densitometry of the calcaneus using
the SONOST - 2000 device (OsteoSys Co., Ltd, Seoul,
Korea).

BMD was evaluated using the T-criterion, which is
calculated automatically and corresponds to the number
of standard deviations in the difference between the
average indicator of the studied area for persons aged 20 to
45 years and the result obtained from the examined patient.

All patients underwent a BMD study, with the deter-
mination of the T-criterion according to the recommen-
dations of the World Health Organization [3], and the
diagnosis of a BMD disorder if its value is less than -1.0
standard deviation (standard deviation - SD) (osteopenia
- from - 1.0 to -2.5 SD (osteopenia of the I degree from
-1.0 to -1.5 SD, osteopenia of the II degree from -1.5 to
-2.0 SD, osteopenia of the III degree from -2.0 to - 2.5
SD), OP is less than or equal to -2.5 SD), and BMD norms
if the value was greater than or equal to -1.0 SD. The
T-index was evaluated only as a result of each of the
applied densitometry methods in a separate study area,
and not as a clinical diagnosis of OP [1]. According to
the obtained results, the patients were stratified into three
groups: 1) patients with RA and osteopenia (34 patients
whose T-criteria value was in the range from -1.0 to -2.5
SD) — research group 1 (RG1) ; 2) patients with RA and
OP (24 patients whose T-criteria value was less than or
equal to -2.5 SD) — research group 2 (RG2); 3) patients
with RA and without a violation of the mineral density
of bone tissue (age norm) (18 patients in whom the T-cri-
terion value was greater than or equal to -1.0 SD) - the
comparison group (ComparisonG).

The control group (CG) was created from 22 healthy
people (18 women (81.81%) and 4 men (18.18%), the
average age of women at the time of examination was
42.95 + 2.14 years, men - 38.69 & 2.11 years) of similar
sex and age. In whom, according to the results of ultra-
sound densitometry of the calcaneus, no violation of BMD
was detected and the T-criterion value was greater than
or equal to -1.0 SD.

To assess calcium-phosphorus metabolism, the content
of PTH and vitamin D in blood serum was determined.
The study was carried out using a biochemical analyzer
"COBASINTEGRA400 plus" from the company "Roche"
(Switzerland) according to standard methods. The refe-
rence indicators were based on the reference values pro-
vided by the manufacturer of the test systems in the in-
structions: ionized calcium (blood serum) - 1.15-2.27
mmol/l, calcium (blood serum) - 2.10-2.60 mmol/ 1,
calcium (urine) - 2.50-6.20 mmol/24h, phosphorus (blood
serum) - 0.87-1.45 mmol/l, phosphorus (urine) -12.90-
42.00 mmol/24 hour, vitamin D - 30.00-150.00 ng/ml,
PTH - 15.00-65.00 ng/ml.

Achieving the goal was realized by carrying out two
consecutive stages of the research.

The first stage was devoted to study markers of calci-
um-phosphorus metabolism and their regulation by eva-
luating the content of ionized calcium, total calcium,
calcium in urine, phosphorus, phosphorus in urine, vita-
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min D and PTH in patients with EG1, EG2, ComparisonG
and in patients with CG. The actual material was processed
on a personal computer using MSExcel and SPSS pro-
grams using descriptive statistics using correlation analysis
according to K. Pearson, as well as determining the p-val-
ue for the correlation coefficient in order to establish the
reliability of the strength and direction of the relationship
between the two criteria, the difference was considered
statistically significant if p < 0.05.

The second step was to determine the diagnostic value
of ionized calcium, total calcium, urinary calcium, phos-
phorus, urinary phosphorus, vitamin D, and PTH. A research
group (RG) was also created, which included RA patients
with osteopenia and OP. To achieve the goal, a conjugation
table analysis was performed to calculate the sensitivity,
specificity and diagnostic efficiency (accuracy) and the
association coefficient among patients with RA. The true
probability of the determined indicators was determined
using indicators of sensitivity (true positive proportion,
which reflects the proportion of positive results, correct-
ly identifying a sick subject as a patient), specificity (true
negative proportion, which reflects information about the
proportion of negative results, correctly identifying a
healthy subject) object as such) and accuracy (the propor-
tion of a correctly diagnosed diagnosis based on informa-
tion about a positive or negative result), the association
coefficient (AC) (or the contingency coefficient (CC)),
which characterizes how close the stochastic relationship
is between qualitative features - alternative random vari-
ables [1]. The relationship between the presence of the
disease and the value of the indicator was considered to
be confirmed under the conditions of exceeding AC mo-
dule 0.5 (or 0.3 for CC).

Results and discussion. The results of the first stage
of the study are shown in table 1, which shows the aver-
age content of ionized calcium, total calcium and phos-
phorus in the blood and urine, PTH, vitamin D in patients
with RA (RG1, RG2, ComparisonG) and healthy indi-
viduals.

Table 1

Average values of indicators of calcium-phosphorus
metabolism and markers of their regulation
in the experimental groups and the control group
(M:tm, n, 0/0917)

RG1 RG2 C"s’;‘lf’é“' G
(34 4 (22 health
Indexes ; ; (18 T P
patients, | patients, patients indivi-
4474%) | 31.58%) | DHEN | duals)
1 2 3 4 5 6
Tonized
calcium  [1.20 £ 001119+ 0.01| 1.17 £ 0.01 | 1.18 £ 0.01 ;
(serum)
Total
calcium (219 % 0.10[2.14 £ 0.03| 2.04 £ 0.05 |2.15 £ 0.03| p, > 0.05
(serum)
Caleium 14 37, 034[3.87 +0.47/3.70 £ 0.62 |2.51 + 0.03 | Pss >, 0:01
(urine) p>0.05
Phosphorus| | 55 .09/0.96 = 0.03[ 1.00 + 0.05 [1.09 £ 0.03| p. . > 0.01
(serum) 35
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Table 1 (continued)
1 2 3 4 5 6

Phosphorusly, o5 4 1930073 +0,03(20.01 = 1.81020.21 + 1.53 -
(urine)

p,;>0.05
ps >0.01

26.93 +6.3736.95+4.78/26.93 + 6.3744.10 £ 3.36| p, >0.01

25-(OH)D (18.18 +2.64{10.59 +£2.06{17.16 + 0.01{20.55 +2.30

PTG

Notes: p, — reliability of differences between RG 1 and
ComparisonG ; p, — reliability of differences between RG 2 and
ComparisonG; p, — reliability of differences between RG 1 and RG
2; p, - reliability of differences between RG 1 and CG; p, - reliability
of differences between RG 2 and CG; p, - reliability of differences
between ComparisonG and CG.

According to the information presented in table 1, the
following changes in calcium-phosphorus metabolism
were detected:

- the average value of total calcium in the serum is
significantly higher in CG individuals (2.15 £0.03) com-
pared to ComparisonG (2.04 £+ 0.05) (p > 0.05);

- the average value of calcium in urine was signifi-
cantly higher in patients with ComparisonG (3.70 + 0.62)
compared to patients with CG (2.51 + 0.03), p > 0.01;
was also higher in patients with RG1 (4.37 = 0.34) in
comparison with CG (2.51 £ 0.03), p > 0.05, and in pa-
tients with RG2 (3.87 = 0.47) in comparison with CG
(2.51£0.03), p > 0.05;

- the average level of phosphorus in the blood was
significantly higher in CG individuals (1.09 £ 0.03) com-
pared to RG2 (0.96 + 0.03) p > 0.01, and was also sig-
nificantly higher in RG1 (1.25 £+ 0.09) in comparison
with RG 2 (0.96 = 0.03) p > 0.01.

As for markers of mineral metabolism, it was found
that the average value of vitamin D is significantly higher
in CG patients (20.55 £2.30) than in RG2 patients (10.59
+ 2.06), p > 0.01, and it is also significantly higher in
patients with ComparisonG (17.16 £ 0.01) compared to
RG2 (10.59 £2.06), p > 0.05 and is significantly higher
in patients with RG1 (18.18 £ 2.64) in comparison with
RG2 (10.59 £2.06) p > 0.05.

The average value of PTH is significantly higher in
CG individuals (44.10£3.36) in comparison with Compa-
risonG (26.93 £6.37), p>0.01, as well as in comparison
with RG1 (26.93 £ 6.37), p > 0.01.

Analysis of the results of the first stage of the study
allows us to state that the concentration of total calcium
in blood serum is higher in healthy individuals than in
patients from ComparisonG. The concentration of calci-
um in urine is higher in patients with RG1, RG2, and
ComparisonG compared to healthy people (CG). The
concentration of vitamin D is significantly lower in pa-
tients with RA and OP compared to RA patients without
BMD disorders or osteopenia, as compared to healthy
individuals. The concentration of PTH is higher among
healthy individuals compared to patients with RA with-
out BMD abnormalities or with osteopenia.

The implementation of the second stage of the study,
which consisted in determining the sensitivity, specificity,
and accuracy of indicators of calcium-phosphorus me-
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with and without BMD disorders.
Table 2

The results of a comparison of the diagnostic value
of indicators of calcium-phosphorus metabolism and markers
of its regulation in the research group and in the comparison
group (% sensitivity; % specificity; % accuracy;
association coefficient, contingency coefficient)

Sensiti- | Speci- |Accura- The
Index ensitl= Spects JAcclraZl ) CC | odds
vity, % | ficity, % | cy, % :
ratio
Tonized
1 | calcium 36.84 66.67 | 44.00 0.07 - 1.16
(serum)
Total
2 | calcium 72.41 33.33 63.15 0.13 - 1.31
(serum)
3| Caleium g 1o | 4444 | 4800 | 002 | - | 077
(urine)
4 | Phosphorus| 57 50 | 6567 | 36.84 | -0.13 - 0.76
(serum)
5 | Phosphorusi 3333 | 725 | 4267 | 0.13 ; 130
(urine)
6 | 25-(OH)D | 97.36 11.11 69.64 | 0.64# - 4.62
7 | PTH 43.10 38.89 | 42.10 | -0.34 - 0.48
Notes: # — statistically significant relationship between

ComparisonG and RG indicators (RG1+RG2) (CA 0.5 and more);

Violation of the content of ionized calcium in the blood
serum is 1.16 times more common in patients with RG
compared to ComparisonG. The sensitivity of the indicator
as a marker of the presence of osteopenia and OP is
36.84 %, specificity - 66.67 %, and accuracy - 44.00 %.
No significant relationship was found between the content
of ionized calcium and belonging to the group with
osteopenia and OP (direct relationship, CA 0.07).

In patients with osteopenia and OP, an increase in total
calcium content is 1.31 times more common than in patients
with ComparisonG. The sensitivity of the indicator as a
marker of the presence of osteopenia and OP is 72.41%,
specificity - 33.33 %, accuracy - 63.15 %. No significant
relationship was found between the content of total calcium
and belonging to the group with osteopenia and OP (direct
relationship, CA 0.13).

The sensitivity of calcium content in urine is 49.12 %,
specificity - 44.44 %, accuracy - 48.00 %. No significant
relationship was found between the decrease in calcium
content in the urine and belonging to the RG (reverse
relationship, CA 0.12).

The sensitivity of phosphorus content in serum is
27.58 %, specificity - 66.67 %, accuracy - 36.84 %. No
reliable relationship was found between the phosphorus
content in the blood and belonging to the RG (reverse
relationship, KA - 0.13).

A decrease in the content of phosphorus in urine is
1.30 times more common among patients with RG than
among patients with ComparisonG.

No reliable relationship was found between the phosphorus
content in the urine and belonging to the RG (direct
relationship, CA 0.13).
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A decrease in the content of vitamin D is 4.62 times
more common among patients with RG than among
patients with ComparisonG. Sensitivity —97.36 %, specificity
—11.11 %, accuracy — 69.64 %. A reliable relationship
was found between the content of vitamin D and belonging
to the RG (direct relationship, KA 0.64).

The sensitivity of PTH content is 43.10 %, specificity
- 38.89 %, accuracy - 42.10 %. No reliable relationship
was found between the changed content of PTH and
belonging to the DH (reverse relationship, CA - 0.34).

Table 3

The results of a comparison of the diagnostic value
of indicators of calcium-phosphorus metabolism and markers
of its regulation in the research and control groups
(% sensitivity; % specificity; % accuracy,
association coefficient, contingency coefficient)

Sensiti- | Speci- | Accura- The

Index ensiti- | speci- " CA CC | odds

vity, % |ficity, %| cy, % .

ratio
Tonized

1 | calcium 36.84 | 100.00 | 57.64 | 1.00 | 0.40" -
(serum)
Total

2 | calcium 7241 | 71.42 | 72.09 | 0.73# - 6.56
(serum)

3 | Caleium 49.12 | 67.85 | 5529 | 0.34 - 2.03
(urine)

4 | Phosphorus | o 5o | 5 g5 | 4g.84 | 0.66# . 4.95
(serum)

5 | Phosphorus |33 33| 10000 | 5520 | 1.00 | 0370 | -
(urine)

6 | 25-(OH)D | 97.36 | 25.00 | 66.67 | 0.85# - 12.33

7 | PTH 43.10 | 75.00 | 53.48 | 038 - 227

Notes: # — statistically significant relationship between indicators
of CG and RG (RG1+RG2) (CA 0.5 and more); ~ — statistically
significant relationship between CG and RG indicators (RG1+RG2)
(CC>0.3).

The sensitivity of ionized calcium is 36.84 %, speci-
ficity - 100.00%, accuracy -57.64 %. A reliable relation-
ship was found between the content of ionized calcium
and belonging to the RG (direct relationship, CC 0.40).

Reduced content of total calcium in the serum of 6.56
was more often detected in RG than in CG. The sensitiv-
ity of the indicator of total calcium content is 72.41 %,
specificity - 71.42 %, accuracy -72.09 %. A reliable rela-
tionship was found between the content of total calcium
and belonging to the RG (direct relationship, CA 0.73).

An increased level of calcium in urine was detected
2.03 times more often in patients with RG than in patients
with CG. The sensitivity of the indicator as a marker of
the presence of osteopenia or OP is 49.12 %, specificity
- 67.85 %, accuracy - 55.29 %. A statistically unconfirmed
relationship between the indicator and belonging to the
DH was established (direct relationship, CA 0.34).

Areduced level of phosphorus in the serum was found
4.95 times more often in patients with RG compared to
CG. Sensitivity - 27.58 %, specificity - 92.85 %, accu-
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racy - 48.84 %. A statistically confirmed connection was
established between the decrease in the content of the
indicator and belonging to the RG (direct connection,
CA 0.66).

The sensitivity of phosphorus content in urine as a
marker of the presence of osteopenia or OP is 33.33 %,
specificity - 100.00 %, accuracy - 55.29 %. A statisti-
cally confirmed connection between the indicator and
belonging to the RG was established (direct connection,
CC 0.37).

Decreased content of vitamin D in 12.33 times occurred
in patients with RG compared to CG. Sensitivity -
97.36 %, specificity - 25.00 %, accuracy - 66.67 %. A
statistically confirmed relationship between the reduced
content of the indicator and belonging to the RG was
established (direct relationship, CA 0.85).

Decreased content of PTH is 2.27 times more common
in patients with RG than among individuals with CG.
Sensitivity - 43.10 %, specificity - 75.00 %, accuracy
- 53.48 %. A statistically unconfirmed connection was
established between the reduced content of the indica-
tor and belonging to the DH (direct connection, CA
0.38).

The analysis of the results of the second stage of the
study allows us to state that in patients with RA and
osteopenia or OP significantly more often than in patients
with RA without BMD disorders, it was recorded that
indicators of ionized calcium, total calcium, phosphorus
in serum and urine, as well as vitamin D were outside
the reference values. It was also proven that the reduced
content of vitamin D is more often found in RA patients
with osteopenia and OP compared to healthy people.

It is important to note that in the study by A. Triveni,
it was found that patients with RA have significantly
lower levels of calcium and significantly higher levels
of phosphorus in blood serum compared to healthy indi-
viduals [18]. In our study, this was not confirmed, the
level of calcium and phosphorus in the blood was higher
in CG subjects compared to RA patients without BMD
disorders.

H. L. Young in his study found that the level of
vitamin D in RA patients was significantly lower than
in healthy individuals, it was also proved by us that
the level of vitamin D in RA patients with OP was
significantly lower compared to RG1, ComparisonG
and CG [19].

We found that PTH levels were significantly higher in
healthy subjects compared to patients, but PTH levels in
both groups were within the reference range, which is
consistent with T. Jensen’s results [12].

Conclusions. In patients with theumatoid arthritis with
osteopenia or osteoporosis, significantly more often than
in patients with rheumatoid arthritis without a violation
of bone mineral density, ionized and total calcium,
phosphorus in serum and urine, as well as vitamin D
indices have deviations from the reference values and
are of diagnostic significance.
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Calcium-Phosphorus Metabolism and Markers of its Regulation in Patients
with Rheumatoid Arthritis with Violation of Bone Mineral Density:
Character and Diagnostic Value

V. Chemes, O. Abrahamovych, U. Abrahamovych, R. Ivanochko, L. Kobak

Introduction. Patients with rheumatoid arthritis (RA) are twice as likely to have osteoporosis (OP) compared to

the general population. The strength of bones depends on mineral substances, mainly represented by calcium phos-
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phate microcrystals. The chief role in the regulation of calcium-phosphorus metabolism is played by vitamin D and
parathormone (PTH).

The aim of the study. To investigate markers of calcium-phosphorus metabolism in patients with rheumatoid
arthritis accompanied by bone mineral density (BMD) disorders and to find out their diagnostic value.

Materials and methods. 76 patients with RA (64 premenopausal women and 12 mature men) were included in
the study. All patients with RA were subjected to ultrasound bone densitometry and according to its results, patients
were divided into three groups: patients with RA and osteopenia, patients with RA and OP; RA patients without
BMD disorders. The control group included 22 healthy individuals of both genders without BMD abnormalities. To
evaluate calcium-phosphorus metabolism, ionized calcium, total calcium, phosphorus, PTH, and vitamin D in blood
serum, and levels of calcium and phosphorus in urine were detected.

Results. It was revealed that concentration of total calcium in blood serum of patients with RA is lower compared
to healthy individuals, while the same index in urine of patients with RA accompanied by osteopenia, OP or without
BMD disorders is higher compared to healthy people. The concentration of vitamin D is significantly lower in
patients with RA and OP compared to patients with RA with osteopenia, without BMD disorders, or healthy
individuals. The concentration of PTH is higher in healthy individuals compared to patients with RA without BMD
abnormalities or with osteopenia.

Conclusions. In patients with rheumatoid arthritis with osteopenia or osteoporosis, significantly more often than
in patients with rheumatoid arthritis without a violation of bone mineral density, ionized and total calcium, phosphorus
in serum and urine, as well as vitamin D indices have deviations from the reference values and are of diagnostic
significance.

Keywords: rheumatoid arthritis, osteoporosis, bone mineral density, ionized calcium, total calcium, phosphorus,
parathyroid hormone (PTH), vitamin D.

KaabuieBo-¢ochopuuii 00MiH Ta MaApKepH HOro pery1r0BaHHS
Y XBOPHX Ha PeBMATOIAHUI APTPHUT i3 MOPYIIEHHSIM MiHePAJIbHOI INiJILHOCTH
KICTKOBOI TKAHMHHU: HOr0 CTAaH i JiarHOCTHYHA IiHHICTH

B. B. Uemec, O. O. Aoparamouy, Y. O. Adoparamosuy, P. b. IBanouko, JI. O. Kodak

Beryn. Pesmaroigauii aprput (PA) — cucreMHa aBToiMyHHa XBOpoOa He3’ sICOBaHOI €TiONOorii i3 XpOHIYHUM
3amajbHUM MPOLECOM, KA 3a3BHYa ypaykae CyrIoOM, a 3 HApOCTAHHSM TSHKKOCTH MPOBOKYE 1 M03aCyro00Bi
ypakeHHsI. XpOHiuHe 3anajieHHsl y XBoprX Ha PA BrinBae Ha MeTa0o1i3M KiCTKOBOT TKAaHWHHM 1 TIOPYIIY€ HOPMaJIbHUH
LUK pe30pO1ii, 3HWKY€e MiHepallbHy IIJIbHICTB KicTKoBO1 TkKaHnHH (MK T). OnHuM i3 TaKKX ypasKeHb € 0CTEOOpO3
(OI). Sk Bimomo, MiLTHICTb KICTOK 3aJICXKUTh BiJ MiHEpaJIbHUX PEUOBHH, SIKi IIPEICTABIICHI EPEBAKHO MIKPOKPHCTAIAMU
Kajblio. OCHOBHY pOJib y PETyIIOBaHHI KalblieBO-pochopHoro oOMiHy Bigirparots BiTamin D i maparropmon
(IITT), sixi peryntoroTs OanaHc KanbLilo Ta Gocdopy B opranizmi. ToMy BH3HAUEHHS MOKa3HHUKIB KalbLi€BO-
¢docdopHoro oOMiHy Ta MapkepiB HOTO PEryJIIOBaHHS € BaKJIMBUMHU IOKa3HUKAMH, II0 MOXYTh CBIAYUTH MPO
HasBHicTh ypaxenHss MILIKT y xBopux Ha PA.

Merta. Jlocniutu ctal KaibLieBo-pochopHOro oOMiHy i MapKepiB HOTro peryiroBaHHs y XBOPUX Ha pEBMaTOITHHUN
apTPUT 13 MOPYLICHHSIM MiHEpalbHOI MIIJILHOCTH KiCTKOBOI TKAHWHU Ta 3’ SICYBATH iXHIO A1arHOCTHUYHY LIHHICTb.

Marepianu it MeToau. Y TOCIiPKCHHS B PaHIOMi30BaHU CIIOCI0 i3 MOTIEPETHHOI0 CTpaTh(iKaIli€ro 32 HASBHICTIO
PA Brumroueno 76 xBopux (64 xinku (84,21 %) i 12 yonogikis (15,78 %) Bikom Bix 38 1o 60 pokiB (cepeHiii Bik Ha
qac oOcTexeHHs KiHOK 48,67 £ 2,34 poky, 4osnoBikiB — 45,42 + 2,78 poky)), AKi OTPUMYBaJIH METHIIPEIHI30I0H
(4,0-24,0 mr/no0y) i He BXKUBAJIHM JTiKapchKi 3acoou st ikyBanHst OI1), sxiHku Oynu y mpeMeHonay3albHOMY Iepiozi,
YOJIOBIKH 3piJIoro BiKy. YciM XBopruM Ha PA mpoBeaeHO yiIbTpa3ByKOBY KiCTKOBY AEHCHTOMETPIIO I’ ATKOBOT KICTKH Ta
3a 1i pe3yapraraMu XBOpuX cTparrgikyBaiy Ha Tpu rpynu: xBopi Ha PA 13 octeonenieto — gocmiana rpyma 1 (I 1);
xBopi Ha PA i1 OIl — nocnigna rpyna 2 (JI" 2); xBopi Ha PA i 6e3 mopyIiieHHs MiHEpaIbHOI IIITBHOCTH KiCTKOBOT
TKaHUHH (BikoBa HopMma) — rpyna nopisusHHS (I'T1). Konrponeny rpymy (KI') ctBopeHo i3 22 3n10poBux oci6 (18 xinok
(81,81 %) 1 4 wonogikis (18,18 %)), cepenHiil Bik )KiHOK Ha yac oOcTexeHHs 42,95 + 2,14 poky, 4onoBikiB — 38,69 +
2,11 poKy) aHAJOTIYHUX CTATH | BiKY, Y SIKHX 32 Pe3yJIbTaTaMH yIbTPa3ByKOBOI JEHCUTOMETPII I SITKOBOI KiCTKU HE
BusiBneHo nopymeHs MILKT. [lyist oninky KanbuieBo-(hocgopHOro oOMiHy BU3Ha4E€HO BMIiCT HOHI30BaHOTO KAJIBLIIO,
3arajJbHOTO KaJIBIII0 B CHPOBATLi KPOBH, KaJlbIlil0 y cedi, pocdopy B cuposari ta B ceui, [ITT" Ta Bitaminy D.

Pe3ynbrarn. Konnenrpaiis 3araibHOTO KalbIlil0 B CHPOBATLi KPOBH Y 310pOBHX 0cCi0 BHIIa, HIX y xBopux [ T1.
Konnenrpauist kanpuito B ceui Buma y xsopux A" 1, AT 2, I'TI nopisusHO 3i 3m0poBumu (KI'). KonnenTtparis
Bitaminy D noctoBipHo Hkua y xBopux Ha OIl mopiBHsiHO 3 xBopuMu Ha PA 0e3 mopymenns MIIKT i xBopux i3
OCTEOIEHIEI0, a TAKOXK MOPiBHAHO 31 310poBuMH. Konnentpauis IITIT Buia y 310poBux 0cid MOpiBHIHO 3 XBOPUMH,
y skux He BusiBieHo nopymens MILKT Ta 3 octreomnenieto.
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JIKB

VY xBopux Ha PA 3 ocreomnenieio Ta OIl nocroBipHO uacrtimre, HiX y xBopux Ha PA 6e3 mopymenns MIIKT,
(hixcyBay, M0 MOKA3HUKH HOHI30BAHOTO KAJIBIIiI0, 3aTaIbHOTO KajbIlito, (hochopy B CHpOBaTIIi KPOBH Ta B Cedi, a
TakoX BiTamiHy D BuXommmum 3a Mexi peepeHTHHX 3HaueHb. MeHmmMi BMICT BiTamiHy D wacTime BUSBISIIN Yy
xBopux Ha PA 3 ocreoneniero Ta OIl mopiBHSIHO 31 3T0POBUMH.

BucHoBkH. Y XBOpHX Ha pEBMATOi THUH apTPUT 13 MOPYIIEHHSIM MiHEpaIbHOT IIITFHOCTH KiICTKOBOI TKAHUHH 200
0e3 Hel BMICT KaJIbIlif0 B €4l JOCTOBIPHO OLTBIINI, HIXK Y 3IOPOBUX 0Ci0. YMICT 3arajJbHOTO KaJIbI[il0 B CHPOBATIII
KpPOBH JOCTOBIPHO OUTBIINI ¥ 310pOBUX OCIi0.

Y XBOpHX Ha peBMATOIIHUI apTPHUT i3 OCTEOMIOPO30M BMICT BiTaMiHy D € MEHIITNH, HI’K y XBOPHUX 13 OCTEOTICHIETO,
XBOpHUX 0€3 MOPYIIeHHS MiHepaIbHOI MITFHOCTH KiCTKOBOT TKAHWHU Ta 37J0OPOBHX.

VY XBOopHuX Ha PEBMATOIIHUN apTPHUT 13 OCTEOTICHIEI0 Ta OCTEOMOPO30M JJOCTOBIPHO YacTillle, HiK Y XBOPUX Ha
peBMaroinHuilt apTpuT 0e3 MopymieHHs MiHEPAIBbHOI IMIITBHOCTH KiCTKOBOI TKaHWHH, (DIKCyBaN BIIXWUJIICHHS BiJl
pedepeHTHUX 3HAYCHBb TAaKWX MMOKA3HUKIB, K BMICT HOHI30BAHOTO KaJbIIiI0, 3arajlbHOTO KaibIlito, Gpochopy B
CHPOBATIII KPOBHU Ta B CeUi, a TAKOXK BiTaMmiHy D, [0 CBIAUNTE PO TE, IO 3MIHU ITUX MOKA3HUKIB XapaKTEPHI s
TIOPYIIEHb MiHEPATBbHOI IILTHHOCTH KICTKOBOI TKAHWHH Y XBOPHUX HA PEBMATOiTHUH apTPHT 1 IX TOTPiOHO 3aCTOCOBYBaTH
JUIA TIarHOCTHUKMU.

Kuro4oBi cj10Ba: peBMaToOiIHNN apTPUT, OCTEONOPO3, HOHI30BAaHUH KaJIbIIiH, 3araJbHIH KalbIlii, KalbIlii, (hoc-
¢op, maparropmoH, Bitamin D.
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