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Vitamin D status in rheumatoid arthritis patients
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Recently, in the scientific world, interest in vitamin D has
increased significantly, which has a healthful effect on the
human body. To date, more than 30 000 scientific studies
have been conducted on the study of the properties of vi-
tamin D. It is known that rheumatoid arthritis patients
(RA) often have a wide range of concomitant diseases and
metabolic disorders. Current studies indicate that most RA
patients have deficiency and insufficiency of vitamin D. At
the same time, there is evidence that the degree of the RA
activity may have a definite influence on the ability of the
body to intake vitamin D. The article presents modern liter-
ary data of the vitamin D role in homeostasis, the relation-
ship between vitamin D and the autoimmune process in RA,
and the results of own studies and analysis of the prevalence
of deficiency and insufficiency of vitamin D in RA patients.
The objective: to assess the vitamin D status in RA patients
and to study the prevalence of deficiency and insufficiency
of vitamin D in RA patients.

Materials and methods. We enrolled 30 RA patients, the age
of 28—46 years old, 24 female and 6 male, who signed an in-
formed consent to participate in the study. The control group
was 20 people (13 female and 7 male) aged 24—44 years, with-
out autoimmune pathology, inflammatory conditions and dis-
eases, and signed an informed consent to participate in the
study. At the time of the survey RA patients and the control
group did not receive any vitamin D medications.

For all patients and the control group carried out the thor-
ough physical and laboratory examination. For evaluate
vitamin D status, the M.F. Holick et al. (2011) classifica-
tion was used, according to which the level of blood serum
25(0OH)D is 75-375 nmol/L is considered as normal, the
level of 5075 nmol/L — as an insufficiency of vitamin D and
the level below 50 nmol/L — as vitamin D deficiency. The
statistical analysis was conducted on the personal computer
by the Microsoft Excel and Statistica 10.0 programs. The
average values (M), the standard deviation (s) and the reli-
ability of statistical indicators (p). A p value of <0.05 was
considered statistically significant.

Results. 22 (73.33%) RA patients showed a decrease
25(0OH)D level in serum. Vitamin D insufficiency was in
8 (26.67%) patients, 25(OH)D level in blood serum was
42.63+2.13 nmol/L. Vitamin D deficiencies in 17 (56.67%)
RA patients, 25(OH)D level was 35.29£8.99 nmol/L. The
normal values of vitamin D were in 8 (26.67%) RA patients,
25(0OH)D level was 83.5%8.45 nmol /L.

In 18 (90.00%) persons of control group the 25(OH)D was
normal — 105.67+7.62 nmol/L. In 2 (10.00%) persons of
control group the 25(OH)D was 69.05+3.47 nmol/L, which
corresponds to vitamin D insufficiency. There was no vita-
min D deficiency in the control group.

The increased C-reactive protein (C-RP) wasin 15 (50.00%)
RA patients. The middle C-RP was 300.15 nmol/L (Min
62.9 nmol/L; Max 653.5 nmol/L). We conducted the analy-
sis of comparing the levels of 25(0OH) D with the degree of
RA disease activity by DAS28-CRP. In RA patients with
IIT degree of activity the average level of 25(OH)D was
45.00£24.16 nmol/L and was significantly lower than in RA
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patients with I degree of activity, whose the average level of
25(0OH)D was 55.73+20.06 nmol/L (p<0.05). The average
level of 25(OH)D in serum in RA patients with II degree of
activity was 59.50£29.12 nmol/L.

The level of serum ionized calcium in both studied groups
were within the normal range and evaluate 2.38+0.27 mmol /L
in RA patients and 2.43%0.18 mmol/L in the control group.
Conclusions. The lowered levels of vitamin D in RA patients
are found to be significantly more frequent than in the
control group which equal in sex and age (p<0.001). The
vitamin D insufficiency was found in 26.67% RA patients
and in 10.00% control group (p<0.03). The vitamin D de-
ficiency has been reported in 56.67% RA patients and has
not been observed in the control group. There is a correla-
tion between vitamin D deficiency and RA activity. There
was a negative correlation between the vitamin D level and
the degree of RA activity by the DAS28-CRP (r=-0,87;
p<0,05). The vitamin D deficiency should be considered as
a predictor of RA activity, which allows recommending the
vitamin D medications as an additional therapy in RA pa-
tients.

Key words: rheumatoid arthritis, vitamin D, vitamin D defi-
ciency, vitamin D insufficiency.

he most active vitamin D molecular species are

ergocalciferol (vitamin D,) and cholecalciferol (vitamin
D,). For the first time, vitamin D deficiency described in the
writings by Soranus of Ephesus (98—138 AD) and the ancient
physician of Galen (131-211 AD). In 1918, the doctor Edward
Mellanby in experiments on dogs showed that cod fat acts as
a means anti-rachitic due to the presence in it of a certain
vitamin [25]. In 1924, A. Hess and M. Weinstock during the
action of ultraviolet rays whis wavelength 280-310 nm on
vegetable oils received the first vitamin D -ergosterol. In 1928,
Adolf Windaus received the Nobel Prize in Chemistry for the
discovery of 7-dehydrocholesterol, a precursor of vitamin D,
and in 1937 he isolated from the surface layers of the pig skin
7-dehydrocholesterol, which at ultraviolet radiation became
an active vitamin D3 [30].

Almost 80 years were needed to re-open vitamin D in the
human body, as a hormone. In 1998, Hector F. DeLuca et al.
(University of Wisconsin-Madison) described the presence
of specific vitamin D receptors not only in target-tissues
(intestines, bones, kidneys), but also in other tissues of the
body. The identification of vitamin D receptors in cancer cells
indicated wider functions of vitamin D than regulation of
calcium metabolism and osteogenesis. There were found that
vitamin D simulates secretion of insulin, thyroid hormones,
parathormone during different researches. Thus, adequate
vitamin D3 photosynthesis in the skin started to regarded as
an important anti-carcinogenic factor, and as an additional
factor in the fight against obesity and glucose tolerance.

Sources and metabolism of vitamin D
It is known, that vitamin D (in particular, its two most
significant forms) has endogenous and exogenous origin in the
human body. The main source of vitamin D is cholecalciferol
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(vitamin D,), which is constantly formed in the skin under
the action of ultraviolet rays. In much less it comes from food
(liver of fish, milk). The source of vitamin D, (calciferol) in
the body is food. Thus, in 1931, A. Scheunert experimentally
proved that the active form of vitamin D, (ergocalciferol) is
formed as a result of irradiation in the ultraviolet spectrum of
yeast and edible fungi [27].

Endogenous vitamin D, synthesis occurs in the skin under
the action of ultraviolet radiation (wavelength 290-320 nm)
in the composition of the sunlight. The epidermis and derma
contain the natural provitamin D (7-dehydrocholesterol),
which, under the influence of ultraviolet radiation, is
converted into provitamin D,. Further, during the day, the skin
temperature contributes to the transformation of provitamin
D, into vitamin D,. Vitamin D,, in turn, binds to the circulating
carrier protein (vitamin D-binding protein) and enters the
bloodstream. In the liver, by hydroxylation in the 25th position,
vitamin D is converted into 25-oxyholecalciferol (25-OH-D,).
Subsequently, in a complex of vitamin D-binding protein, it
is transported to the kidneys, where, with the participation
of parathormone, the final phase of activation of vitamin
calcitriol-1.25-dihydroxycholecalciferol (1.25(0OH),D,)
occurs. Today, 1.25(0OH),D, is considered a potent kidney
hormone of the steroidal structure. It subsequently interacts
with many target organs throughout the body by binding
to the nuclear receptor of vitamin D [2]. The amount of
vitamin D, which synthesized by sunlight, depends not only
on the wavelength, but also on the pigmentation of the skin
and the level of contamination the atmosphere. Also, the
bioavailability of vitamin D depends on age and it decreases
with age [15]. It has been established that in people 65 years
old and older observed a fourfold decrease in ability formation
of vitamin D, in the skin. In the winter, vitamin D deficiency
occurs more often than in the summer [18].

Absorption of vitamin D occurs predominantly in the
proximal small intestine in the presence of bile acids. After
absorption, cholecalciferol is present in the chylomicrons in
free form and partly in the form of ether. In the blood, most
of it is in a bound state with gamma-globulins and albumins.
Deposition of vitamin D is largely in the adipose tissue, as
well as in the skin, muscle and liver. The main processes of
biotransformation occur in the skin, liver, kidneys [4].

The functions of vitamin D in the human body

As previously established, the action of 1.25(OH)D on the
intestine, bone, and kidneys is to increase the permeability
of the intestinal epithelium for calcium and phosphorus.
This is increasing the absorption of calcium, as well as the
mobilization of calcium from bones, establishing an adequate
concentration of calcium and phosphorus in extracellular fluid
to ensure normal bone mineralization. Vitamin D also affects
the differentiation of cells and prevents their proliferation.
It was found that la-hydroxylation of 25(OH)D occurs
not only in the kidneys, but also in many other tissues. The
extra-kidney-synthesized 1.25(OH),D acts as an autocrine
agent with cell-specific functions, such as inhibition of cell
proliferation, cell differentiation stimulation and immune
regulation. Most biological actions of 1.25(OH),D are due
to interaction with nuclear receptors of vitamin D, which are
located on cellular and nuclear membranes. The expression
of these receptors is found in a variety of tissues and cells, in
particular in epidermal, hematopoietic, and many cancer cells.

Nuclear receptors of vitamin D are also present on many
cells of the immune system, including antigen presenting
cells (monocytes / macrophages, dendritic cells). In a number
of modern studies were founding that 1.25(OH),D actively
participates in the regulation of immunogenesis and cellular
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proliferation [19]. In particular, it inhibits antigen-induced
proliferation of T-cells, production of cytokines, suppresses the
development of helper T-cells of type 1 (Th-1) in the depending
on the concentration of IL-1. The low IL-1 concentration
stimulates proliferation of T-helpers almost 50 times, the
optimal concentration inhibits induction and proliferation; the
elevated TL-1 concentration increases the induction but blocks
the proliferation of T helper cells. Suppressing the development
of helper T-cells of type 1 (Th-1), vitamin D can thereby
stimulate the development of Th-2-cells, which can be used in
the treatment of autoimmune diseases [24]. Also, 1.25(OH),D
and its analogs suppress differentiation and maturation of
dendritic cells, transforming them into antigen presenting cells
that play a key role in inducing a T-mediated immune response.

Assessment of vitamin D status

The extra-kidney activity of 1.25(OH),D depends on the
serum level 25(OH)D. The serum level of 25(OH)D does not
directly reflect the supply of vitamin in the tissues of the body,
but it can show the total amount of vitamin D, which produced
in the skin and consumed with food and supplements [11, 16].
It is generally accepted to use the classification M.F. Holick et
al. (2011) for the assessment of vitamin D status.

In accordance with this classification:

e the 25(OH)D blood serum level 75-375 nmol/L is
considered as normal;

e the level 50-75 nmol/L is insufficient vitamin D;

« the level below 50 nmol/L is vitamin D deficiency.

Research of vitamin D in RA patients

RA patients the often have a wide range of concomitant
diseases and metabolic disorders [3, 10]. Current studies
indicate that vitamin D deficiency and insufficiency are
observed in most RA patients. At the same time, there is
evidence that the degree of activity of the RA may have a
certain effect on the ability of the body to uptake vitamin D
[6,7].

The researches conducted by guidance of prof. V.V. Povo-
roznyuk in 2016, showed a negative correlation between the
level of 25(OH)D in serum and clinical and biochemical pa-
rameters of RA activity [6, 7]. The interes of tresearchers in
insufficiency and deficiency of vitamin D is also due to the
impact on the course and prognosis of the disease and on the
quality of life of RA patients.

Regarding RA epidemiology, the rates of morbidity in
the world are relatively stable and vary in the range from
0.5% to 1.0% [16], in particular, there is evidence of a higher
prevalence of RA among the inhabitants of the northern
countries compared to the southern ones, which may be with
vitamin D by influence of ultraviolet radiation. For example,
in Finland it makes up 0.8%, in Italy 0.3% [14].

Costenbader K.H., Feskanich D. et al. (2008) have shown
that a well-balanced diet does not always ensure adequate
vitamin D intake, as it is contained in a limited amount of
foods, in particular in the form of D, — of plant origin, D, —
of animal origin [13]. Vitamin D deficiency is contributing to
insufficient food intake, limitation of sunlight, and violation of
vitamin D digestibility due to disease [29]. An additional dose
of vitamin D and sufficient insolation helps to reduce the signs
of inflammation somewhat, prolong remission, and reduce the
risk of disability in RA patients. The role of vitamin D in the
development of autoimmune pathological response differs from
its role in the normal function of the immune system. It has
been established that vitamin D activates T-lymphocytes, but
excessive activation of T-cells in RA patients does not occur
because the desease regulates the release of proinflammatory
cytokines, reducing their formation [24, 19].
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The study, which conducted within the framework of
the Towa Women’s Health Study (IWHS) and published
in 2003, in the Journal of Rheumatology, examined the
consumption of vitamin D in food and dietary supplements
by the questionnaires before the start of RA. An attempt was
made to link the consumption of vitamin D and the incidence
of RA in older women. The results of the study support the
view that vitamin D plays an important role in preventing
RA. The study included about 41000 women aged 55—-69 who
had no history of RA. During the 11 years of observation,
which included routine measurements of level 25(OH)D,
152 new cases of RA were confirmed. The consumption of
vitamin D and calcium was assessed using questionnaires.
The findings of researchers indicated a negative correlation
between higher intake of vitamin D and the risk of developing
RA, particularly in patients taking vitamin D supplements,
and there was no association between calcium intake and
the risk of developing RA. There was also an increased risk
of RA among older women with lower 25(OH)D levels, but
researchers note that the findings are preliminary. Separate
new studies suggest that there is not enough data to confirm
the low levels of vitamin D in serum as a risk factor for RA
development [26].

Also, the researchers studied another factor: the effect
medication of RA on calcium metabolism. It is known that
glucocorticoids, in particular, prednisolone, in long-term
administration, have a negative effect on calcium metabolism,
reduce the effect of vitamin D on absorption of Ca*" in the
intestinal cavity and cause secondary osteoporosis, steroid
myopathy, pathological bone fractures. Therefore it is
recommended the prophylaxis of osteoporosis, especially in
patients with risk factors (genetic predisposition, elderly
age, postmenopausal period, inadequate protein and calcium
intake, excessive smoking and alcohol use, decreased physical
activity).

Thus, in one of the studies conducted on the basis of
the Institute of Biochemistry, Paladin National Academy of
Sciences of Ukraine and published in 2016, in the European
Review for Medical and Pharmacological Sciences, was
evaluated the effectiveness of vitamin D, and its combined
action with vitamin E in the correction of phagocytes
functions disorders caused by chronic glucocorticoid use. The
appointment of prednisolone was accompanied by a deficiency
of vitamin D, and decompensation of the function of phagocytes
associated with antimicrobial activity. The combined use
of vitamin D, with prednisolone and, to a greater extent, its
combination with a-tocopherol partially restores the function
of phagocytes. Thus, vitamin D, and a-tocopherol can prevent
immunosuppressive effects of prednisolone by increasing the
effectiveness of phagocytosis oxygen-dependent mechanisms
and increasing the functional activity of phagocytic cells [28].

The objective: to assess the vitamin D status in RA pa-
tients and to study the prevalence of deficiency and insuffi-
ciency of vitamin D in RA patients.

MATERIALS AND METHODS

The study was conducted at the Family Medicine
Department of Shupyk National Medical Academy of
Postgraduate Education on the basis of the Municipal In-
stitution of Kyiv Regional Council «Kyiv Regional Clinical
Hospital» in 2017. The study included 30 RA patients aged
28-46 years old, 24 female and 6 male (80.0% and 20.0%
respectively), who signed an informed consent to participate
in the study. The control group was 20 people, 13 female and
7 male (65.0% and 35.0% respectively), aged 24—44 years old,
without autoimmune pathology, inflammatory conditions and
diseases, and signed an informed consent to participate in the
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study. At the time of the survey RA patients and the control
group did not receive any vitamin D medications.

For all patients and the control group carried out the
thorough physical and laboratory examination. For evaluate
vitamin D status, the M.F. Holick et al. (2011) classification
was used, according to which the level of blood serum 25(OH)
D is 75-375 nmol/L is considered as normal, the level of 50—
75 nmol/L — as an insufficiency of vitamin D and the level
below 50 nmol/L — as vitamin D deficiency. The statistical
analysis was conducted on the personal computer by the Mi-
crosoft Excel and Statistica 10.0 programs. The average values
(M), the standard deviation (s) and the reliability of statisti-
cal indicators (p). A p value of <0.05 was considered statisti-
cally significant.

RESULTS AND DISCUSSION

By results of our study, 22 (73.33%) RA patients showed
a decrease 25(OH)D level in serum. Vitamin D insufficiency
was in 8 (26.67%) patients, 25(OH)D level in blood serum was
42.63%2.13 nmol/L. Vitamin D deficiency in 17 (56.67%) RA
patients, 25(OH)D level was 35.29£8.99 nmol/L. The normal
values of vitamin D were in 8 (26.67%) RA patients, 25(OH)
D level was 83.5£8.45 nmol /L.

In 18 (90.00%) persons of control group the 25(OH)D was
normal — 105.67£7.62 nmol/L. In 2 (10.00%) persons of con-
trol group the 25(OH)D was 69.05+3.47 nmol /L, which cor-
responds to vitamin D insufficiency. There was no vitamin D
deficiency in the control group.

The increased C-reactive protein (C-RP) was in
15(50.00%) RA patients. The middle C-RP was 300.15 nmol /L
(Min 62.9 nmol/L; Max 653.5 nmol/L). We conducted the
analysis of compareing the levels of 25(0OH) D with the de-
gree of RA disease activity by DAS28-CRP. In RA patients
with T1T degree of activity the average level of 25(OH)D was
45.00+24.16 nmol/L and was significantly lower than in RA
patients with T degree of activity, whose the average level of
25(OH)D was 55.73+20.06 nmol/L (p<0.05). The average
level of 25(OH)D in serum in RA patients with IT degree of
activity was 59.50+29.12 nmol /L.

The level of serum ionized calcium in both studied groups
were within the normal range and evaluate 2.38+0.27 mmol /L
in RA patients and 2.43+0.18 mmol/L in the control group.

CONCLUSIONS

1. The lowered levels of vitamin D in RA patients are
found to be significantly more frequent than in the control
group which equal in sex and age (p<0.001).

2. The vitamin D insufficiency was found in 26.67% RA
patients and in 10.00% control group (p<0.05).

3. The vitamin D deficiency has been reported in 56.67%
RA patients and has not been observed in the control group.

4. There was a correlation between vitamin D deficiency
and RA activity. There was a negative correlation between the
vitamin D level and the degree of RA activity by the DAS28-
CRP (r=-0,87; p<0,05).

5. The vitamin D deficiency should be considered as a pre-
dictor of RA activity, which allows recommending the vitamin
D medications as an additional therapy in RA patients.

Prospects for further research. Today, the role of
vitamin D in the development and progression of RA has
not yet been fully studied, but there is a certain correlation
between vitamin D deficiency and RA activity. It is worth
considering cholecalciferol not only as a nutrient supplement
for the prevention of rachitis in children, but also as well
as an important autocrine agent to maintain an adequate
concentration in the serum of blood, it is necessary to pay
attention.
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Craryc BitamiHy D y nauieHTiB

i3 peBMaToifHNM apTPUTOM

J1.B. XimioH, I.B. Knumacb, M.[]. 3aB’anoBa,
M.T. MaTtioxa, B.B. Tpoganuyk, T.O. Jlebenesa

OcTanHiM YacoM y HayKOBOMY CBIiTi 3HAYHO MHABUIINBCS iHTEpeC 10
Bitaminy D, axuil crpaBisge o3zopoBuy Ail0 Ha opraHiam jmoanan. Ha
ChOrofHi TpoBeieHo Gisbiie 30 THUC. HAYKOBUX JOCIi/KEHb, MPUCBIYCHUX
BUBYEHHIO BJIacTuBocTel Bitaminy D. Bizomo, 1o narienTn 3 pemaroiznnm
aprputoM (PA) 4acto MalTh HMMPOKMIT CIIEKTP CYIYTHIX 3aXBOPIOBAHb
Ta MeTaboJiuHUX mopylieHb. CydyacHi JOCHIKEHHS Bi[3HAYAIOTH, 110
y Gubimocti xBopux Ha PA crocrepiracTbest aedilut Ta HEeAOCTATHICTD
BiTaminy D. ¥ 7Toii camuii yac iCHyIOTb jaHi, 110 CTYIiHb aKTUBHOCTI
nepebiry PA Moske BIIMBaTH Ha 3MaTHICTh 3aCBOCHHST OPTaHi3MOM BiTaMiHy
D. ¥ crarti HaBezieni cyvacHi mitepatypHi faHi 1mozno poui Bitaminy D y
romeocTasi, B3a€MO3BsI3Ky BiTaminy D 3 iMmyHO3amaJIbHUM IpoliecoM
npu PA Ta mpejcrabiieHi pe3yJsbTaTH BJIACHUX JIOC/IJKEHb Ta aHali3y
normmpenocTti gediruty i HeoctatHocTi Bitamiry D y xBopux Ha PA.
Mema docnidocenns: OIIHIOBaHHS craTycy Bitaminy D y marienTis 3
PA ta ananis nommpenocti gedinuty Ta HemocratHOcTi Bitaminy Dy
narientis 3 PA.

Mamepianu ma memoou. [Iposeneno nadip ta o6crexenta 30 namieHTin
3 PA Bikom 28-46 pokiB, 24 sxiHku Ta 6 YOJOBIKIB, SKi HaZaIN THCHMO-
BY 3rOjly Halli€eHTa Ha y4yacTb y JOCJi/pKeHHi. B sKocTi TpyIy KOHTPOJIO
obcresxeno 20 oci6 (13 xkinok Ta 7 yomosikiB) Bikom 24—44 pokis, Ge3
aBTOIMYHHOI ITATOJIOTI], 3allaJIbHUX CTaHIB Ta 3aXBOPIOBAHb.

Ha momenT obcreskents marientn 3 PA ta ocobu Tpymu KOHTPOIIO He
TIpUIMasIK )KOIHUX rperapaTis Bitaminy D.

VYcim mamientam 3 PA ta ocobam rpyny KOHTPOJIO TTPOBOAMJIN PETENh-
He (isukanbHe Ta mabopatopHe obcresxeHHst. /Uit OIHIOBAHHS CTATyCy
Bitaminy D BukopucroBysaym kmacudikariio M.F. Holick ta cmiBaBropis
(2011), BigmosizHo 10 sikoi piBenb 25(OH)D y cuposarii kposi 75—
375 HMOJIB/JT PO3LIHIOETLCST SIK HOPMAIbHUH, piBenb 50—75 HMOIb/JI
— 9K HefocTaTHicTh Bitaminy D Ta piBeHbp Huk4e 50 HMOJIB/M — SK
nedinur Bitaminy D. Cratuctuute o6poOIeHHsT OTPUMAHUX PE3YJIbTATIB
JIOCJI/KEHHST TIPOBOJIMJIM HA TI€PCOHAIBHOMY KOMITIOTEpi 32 JI0IIOMOI0oI0
nporpamu Microsoft Excel for Windows Ta Statistica 10.0. OuinioBaiun
cepenri 3Haverns (M), crangaprre BixuaeHHs (S) i 1OCTOBIpHICTD cTaTH-
CTUYHUX MOKA3HUKIB (P), IOCTOBIPHIMI BBayKAIH TOKas3HuKH mpu p<0,03.
Pezymvmamu. Y pesyibrari gocsivkenns y 22 (73,33%) nauientis 3 PA Gyiio
BusiBsieHO 3HIKeHHst piBHst 25(OH)D y cuposariti kposi. Y 8 (26,67%) — BusHa-
yeHa HejtocTatHicTh Bitamiy D (piBerb 25(OH)D y cupoBariii KpoBi CTaHOBUB
42,63%2,13 umorn/m), y 17 (56,67%) — nedirmr sitamity D (pisers 25(OH)
D — 35,29£8,99 umons/i). Y 8 (26,67%) naujentis 3 PA pisens 25(OH)D y
CHPOBATII KPOBi CTaHOBUB 83,5+8,45 HMOJIb/J1, 110 Bi/IIOBI/Ia€ HOPMAJILHIM T10-
kaztukam. Y 18 (90,00%) oci6 rpyrm kontposto pisers 25(OH)D GyB y Meskax
Hopmu — 105,67+7,62 imoib /1, y 2 (10,00%) oci6 pisern 25(OH)D y cuposarii
KpoBi cranoBuB 69,05+3,47 HMOJIb /J1, 1110 BiZIIIOBI/Ia€ HefocTaTHOCT] Bitamity D.
Jeditmry Bitamizy D B 0ci6 rpyIii KOHTPOIIO He CIOCTEPIram.

V¥ 15 (50,00%) namuientis 3 PA Ha MoMeHT 06cTekeHHS 0yJI0 BUBHAYEHO
migBuentst piisi C-PB 6isbiile HOpMI, 110 CTAHOBUIIO ¥ CEPETHHOMY
300,15 umoub/an (Min 62,9 umoub/i1; Max 653,5 umouib/or). Ilig yac mpo-
BeJIEHIST OI[IHIOBAHIS Ta aHATI3y cepeHix mokasHukis pismsa 25(OH)D
Yy CHpOBATIi KPOBi IMOPIBHSAHO 3i CTYIIEHEM aKTUBHOCTI 3aXBOPIOBAHHS
DAS28-CRP 6yui0 BusiiieHo, mo y naiientis 3 [11 cTynesem akTHBHOCTI
PA pisens 25(OH)D y cepexubomy cranoBus 45,00+24,16 HmoJb/71
Ta OyB CTATMCTMYHO 3HAYYIIO HIKYMH, HiXK y maiientis 3 [ cryme-
HeM akTuBHOCTI PA, B sikux piBerb 25(OH)D y cepesHboMy CTaHOBUB
55,73+20,06 umoun/1 (p<0,05). Pisernsp 25(OH)D y cuposariii KpoBi y
narientis 3 I1 crynenem aktusrocti PA cranosus 59,50+29,12 umoub /1.
PiBennb ioHi30BaHOr0 KaJbIii0 CHPOBATKKU KPOBi B 060x JIOCTIJIKY BAaHUX
rpynax 6yB y Mexax HOpMU Ta cTaHoBuB 2,38+0,27 MMOJIb/71 y TIAIli€HTIB
3 PA ta 2,43+0,18 MM0J1b/11 B 0Ci6 TPYTIN KOHTPOJTIO.

3axnrouenns. 3urpkennii pisens Bitaminy D y nanientis 3 PA 3ycrpiuaerses
JIOCTOBIPHO YacTille, Hik B 0Ci0 KOHTPOJILHOI IPYIIH, CIIBCTABHKX 3a CTaT-
tio Ta Bikom (p<0,001). Hemocrarmicts Bitaminy D BusiBreno y 26,67%
marientiB 3 PA ta y 10,00% oci6 rpynu korrpomo (p<0,05). [ledirmr
sitaminy D sapeecrpoBano y 56,67% nauientis 3 PA, nediuuty sitaminy
D B oci6 rpymu KOHTPOJIO He criocTepiraiu. [CHye B3aEMO3B'SI30K Mik
HeocTaTHicTio Bitaminy D ta aktuHicTio PA. Beranosieno weratuBHMit
KOPeJISAIIHMIT 3B'930K MK piBHeM BiTaminy D Ta cTynenem aktusaocti PA
3a pisaeM DAS28-CRP (r=-0,87; p<0,05). ediuur Bitaminy D ciiz posriis-
JIATH SIK IIPEIUKTOP aKTUBHOCTI PA, 1110 /103BOJISIE PEKOMEH/LyBaTH JIOJIATKOBE
ByKHUBaHHS TIpernapaTis Bitaminy D mamientam 3 PA.

Kantouoei caosa: pesmamoionuii apmpum, simamin D, decpiyum gimaminy
D, nedocmammuicmo gimaminy D.
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CraTtyc ButamuHa D

y NauueHToB C peBMaTOUAHbIM apTPUTOM

J1.B. XumuoH, U.B. Knumacs, M./[]. 3aBbsisioBa,
H.T. MaTtioxa, B.B. Tpoganuyk, T.A. JlebegeBa

B nociiesiaee BpeMst B HAyYHOM MUPe 3HAYUTEIBHO HOBBICHIICS UHTEPEC K BU-
tamuiy D, KOTOpBIiT OKa3bIBaeT 03/10POBUTEILHOE BO3/ICHCTBIE HA OPraHU3M
uesnoBeka. Ha ceroanst nposeseno Gosmee 30 ThIC. HAYYHBIX MCCJICTOBAHMIA,
TOCBSIIIEHHBIX N3YYEHHIO CBOICTB BuTaMiHa D. V13BeCTHO, UTO Y TAI[EHTOB
¢ pesmarouzibiM aprputom (PA) "acto npucyTcTByer MHPOKUIT CIIEKTP CO-
MyTCTBYIOUX 3aboseBanuil 1 Metabosmdeckux Hapyienmii. CoBpeMeHHbie
HCCIICIOBAHNMST OTMEYAIOT, YTO Yy GOJBIIMHCTBA MaireHToB ¢ PA Habmonaercst
neduiyT 1 HegocTaToIHOCTh BuTamMuHa D. B To jke Bpemsi cyInecTByIoT 1aH-
HbIE, UTO CTENeHb AKTHBHOCTH TeueHNst PA MOJKeT BIHATD Ha CIIOCOOHOCTD yC-
BOeHUst opraHu3mMoM Butamuta D. B craTbe nprBse/ienb! coBpeMeHHble InTepa-
TYPHBIE JIaHHBIE O POJIN BUTaMIHa D B romMeocTase, B3anMOCBs31 BUTaMuHa D
€ ayTOUMMYHHBIM TIPOIieccoM mpu PA 1 IpeicTaBieHbl pe3yJibTaThl COGCTBEH-
HBIX UCCJIEIOBAHNIT 1 aHAIN3A PACTIPOCTPAHEHHOCTH JeDHITA 1 HEOCTATOY-
Hocti BuTamMiHa D y marenTos ¢ PA.

Ienv uccaedoganus: onenutns craryc Butamuna D y nanumentos ¢ PA u
MPOAHAIN3MPOBATh PACIPOCTPAHEHHOCTh JeUIUTa M HEJOCTATOYHOCTH
Butamuna D y nanuenTos ¢ PA.

Mamepuanvt u memoowt. [Iposenen naGop u obcnenosanue 30 marmenTos
¢ PA B Bo3pacte 28—46 jiet, 24 sxeHIMHBI U 6 My>KYIH, KOTOPBIE MTPEAOCTA-
BUJIM IIMCbMEHHOE COIVIacHe IAllMeHTa Ha yyacTue B HccaegoBanni. B kaue-
CTBe TPYIIIBI KOHTPOJIsT 00cseoBano 20 deoBek (13 KeHIIuH i 7 My KIiH)
B Bospacte 24—44 jiet Ge3 ayTOMMMYHHOI 11aTOJIOTMH, BOCIIAIUTEbHbIX CO-
crosmmii u 3abonesannii. Ha moment o6cienosanus naruentst ¢ PA u mma
TPYIIITBI KOHTPOJIS He MPUHUMAIN HUKAKNX [perapaToB BuTaMuHa D.

Bceem nanmentam u siiiam rpyIiisl KOHTPOJISE IIPOBOAMIIN THATEIbHOE (husn-
KasbHOE 1 JrabopaTtoproe obcaeoBanye. /st oeHkn craryca Butamuta D
ucnosbzosanu kiaccudukanmio M.F. Holick u coasropos (2011), coryiacHo
xoTopoit yposers 25(OH)D B cbiBopoTKe KpoBH 75375 HMOJIb/JT PACIEHI-
BAETCS KAK HOPMaJIbHbIH, YpoBeHb 50—75 HMOJIb/JT — KaK HE[OCTATOUHOCTh
putamuta D u ypoBenb Huske 50 HMOJb/J1 — Kak jgeduiur Butamnna D.
Craructraeckyio 06paboTKy TTOTYYCHHDIX PE3YJIbTATOB HCCICAOBAHIST TIPO-
BOJIMJIM HA TIEPCOHAIBHOM KOMITBIOTEPE € MOMOIIBIO mporpamMmbl Microsoft
Excel for Windows ta Statistica 10.0. Omenusamn cpenmue snadernust (M),
CTaHJIAPTHOE OTKJIOHEHNUE (S) 1 JIOCTOBEPHOCTD CTATUCTHUECKHX MTOKa3aTeseit
(p), tocToBepHbIMU cynTanu nokasaresau mpu p<0,05.

Pesyavmamot. B pesyJibrare uccsenoBatus y 22 (73,33% ) naieHtos ¢ PA 661710
obnapyxero cuikenre yposust 25(OH)D B coiBopotke kposu. Y 8 (26,67%)
3aPEruCTPIPOBAHA HEAOCTATOUHOCTS Biutamuna D (yposems 25(OH)D B cbiBo-
potke kpoBu coctasiisit 42,63+2,13 umoub /i), y 17 (56,67%) — nedurmr Bura-
muna D (yposenb 25(OH)D — 35,29+8,99 umoun/n). Y 8 (26,67%) naumentos
¢ PA yposenb 25(OH)D B cbIBOpOTKe KPOBH COCTABIIST 83,518, 45 HMOIb/JI,
YTO COOTBETCTBOBAJIO HOPMasbHbIM moKazaresmsim. Y 18 (90,00%) it rpy-
bl KOHTpOJst yposeHb 25(OH)D saperncTpupoBan B IpefiesiaX HOPMbI —
105,67+7,62 Hmoub/1, y 2 (10.00%) uesnosex yposetb 25(OH)D B cbiBopoTke
kpoBu cocrasisut 69,05+3,47 HMOJIB/JI, YTO COOTBETCTBYET HEIOCTATOYHOCTH
suramuHa D. Jledurmra Butamuna D B TpyIine KOHTPOJIst He HaGJIOa/I0Ch.

¥ 15 (50,00%) nammentos ¢ PA na Moment o6csienoBanust ObLIO OTMEYEHO
nossientie yposust C-peaxtusioro 6emka (C-PB) Bblite HOPMBI U COCTaB-
sisio B cpeanem 300,15 rmous/1 (Min 62,9 umous/o1; Max 653,5 HMOJIb/J1).
TIpu npoBesieHIN OLIEHKN U aHA/IM3a CPeAHNX TToKazareseil yposast 25(OH)
D B cBIBOPOTKE KPOBH O CPABHEHMIO CO CTEIEHbIO AKTHBHOCTH 3a00JICBAHTIST
DAS28-CRP 6b110 BbisiBrieno, uto y namuentos ¢ 111 cremnensio akrusnocTy
PA yposens 25(OH)D B cpeznem coctasisin 45,00+24,16 rmoss /it i 6L cTa-
THCTUYECKU 3HAYMMO HIDKE, YeM y MAIMeHToB ¢ I crernenbio akTuBHOCTH PA,
y KoTopbix ypoeb 25(OH)D B cpeatem cocrasisin 55,73+20,06 HMOIIb/J1
(p<0,05). Yposens 25(OH)D B cbiBopoTke KposH y marenTos co I crerenbio
aktusroctu PA cocrasiisin 59,50%29,12 HMosib/i1.

VpoBeHb HOHU3NPOBAHHOTO KAJIBINS CBIBOPOTKU KPOBU B 00EHX HCCIIELY-
eMbIX TpyImax OblJI B MpejiesaX HOPMbI U cocTaBasi 2,38+0,27 MMOJIb/J1 Y
6osbibix PA n 2,43+0,18 MMOJIB/J1 y JIUIL TPYIIITBI KOHTPOJIS.

3axmouenue. CrrkenHblii ypoeHb Butamita D y narmentos ¢ PA Berpeyaercs
JIOCTOBEPHO YaIlle, YeM CPE/LH JIML KOHTPOJIBHOIT IPYIIIBI COOCTABIMBIX T10 TOJTy 1
Bospacty (p<0,001). Hezoctatourocts Butamuta D oOHapyskeHo y 26,67 % narmeH-
toB ¢ PA uy 10,00% sy rpyriist korTposist (p<0,05). ledbuimr Buramuta D sape-
TUCTpUpPOBaH y 56,67% narmentos ¢ PA, nedurmra Butammna D y s rpyrisI KoH-
TPOJIS He Hab/mozaioch. CYIIECTBYET B3AMMOCBSI3b MEJK/TY HEZIOCTATOYHOCTBIO BUTA-
muta D u aktuBHOCTBIO PA. Y cTanoBeHa oTpuiaTesbiast KOppeJsiMOHHAsT CBSI3b
MexkjLy ypoBHeM BuTamuHa D 1 crenenbto aktnsroctr PA o yposrio DAS28-CRP
(r=-0,87; p<0,05). Jlepurur Buramuna D ciiejtyer paccMarpuBarh Kak TPEJIKTOP
axTuBHOCTH PA, 4TO [I03BOJISIET PEKOMEH/I0BATB JIOMOJIHITE/ILHOE IIPHMEHEHHE Tpe-
napatoB ButamiHa D narmentam ¢ PA.

Kmoueesvie cnosa: pesmamoudnviii apmpum, sumamun D, Oepuyum suma-
muna D, nedocmamounocmv eumamuna D.
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