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Abstract. Background. Juvenile Idiopathic Arthritis (JIA) is a term used to classify a group of heterogeneous
pediatric rheumatic diseases. Many of these conditions persist through adulthood. Presence of chronic inflam-
matory disease along with a glucocorticoid treatment is the risk factor of osteoporosis in young adult males.
The purpose was to study the bone mineral density (BMD), T- and Z-scores in young adult males with JIA.
Materials and methods. The study included 50 patients aged 19-25 years, divided into two groups: | — 25 ap-
parently healthy young males; Il — 25 young men from different regions of Ukraine with a history of JIA in child-
hood, regardless of the presence or absence of active inflammation at the time of the observation. Two-energy
X-ray densitometry (Prodigy, GE Lunar, Madison, USA) was performed at the D.F. Chebotarev Institute of Ge-
rontology, Ukrainian Scientific-Medical Centre for the Problems of Osteoporosis, together with analysis of BMD,
T- and Z-scores at different skeletal areas. Results. Young men with JIA and healthy individuals did not differ in
age, height, weight and body mass index. Four patients with JIA (16 %) had fractures, while in the control group,
there were no fractures. Negative impact of the JIA on the BMD was found in group Il compared to group I.
Lumbar spine BMD in group Il was lower (p < 0.01) than in healthy subjects, as well as the Z-score (p < 0.001) in
the L1-L4 lumbar spine region. BMD, T- and Z-scores in femoral neck region were lower in group Il than in group
| (p < 0.001; p < 0.001; p < 0.01, respectively). Significant differences between the two groups were found in total
body BMD (p < 0.001), T-score (p < 0.01), Z-score (p < 0.05). Patients with JIA had lower BMD (p < 0.01) and T-score
(p < 0.05) of the ultradistal radius. Decrease of BMD up to the level of osteopenia (Z-score < -2 SD) was found
in 20 % patients at the level of L1-L4 lumbar spine, in 8 % — at femoral neck, in 12 % — at total body and in 8 %
patients at the level of ultradistal radius. Conclusions. Young men with JIA aged 19-25 years had reduced total
body BMD, T- and Z-scores, which indicate the negative impact of the disease on the bone tissue compared with
healthy men of the corresponding age.
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Introduction under 16, often continues in adulthood [1] and can affect

Identifying the factors that affect the development of
osteoporosis (OP) associated with low-energy fractures in
women and young men is important not only for medical
and preventive care, but also for society as a whole. Risk
factors of early secondary OP include administration of
some drugs (including glucocorticoids) and presence of
chronic inflammatory diseases (endocrine, autoimmune,
including systemic connective tissue diseases). It is im-
portant to study bone mineral density (BMD) in adults
who have been diagnosed with inflammatory joint lesions
in childhood — juvenile idiopathic arthritis. This disease
includes different forms of arthritis of unknown etio-
logy (other than rheumatoid arthritis), begins at the age

the formation of BMD, due to a prolonged administration
of glucocorticoids and chronic systemic inflammation.
In previous studies, we examined BMD in women with
JIA, where it was shown that the presence of JIA in child-
hood affects the formation of peak bone mass in female
and leads to a decrease in BMD in adults requiring active
monitoring and preventive therapy in childhood and, if
necessary, adult treatment for prevention of osteoporotic
complications [2, 3]. Diagnosis and treatment of OP in
young people aged 20—45 years remain insufficiently stu-
died. There are difficulties in the differentiation of young
healthy people with low bone density that reflects low peak
bone mass due to their mass and height, puberty period,
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hereditary factors and environmental impact during
growth [4—6]. Differential diagnosis may be complicated
by the fact that 30 % of young women and 50 % of young
men usually have had traumatic fractures in childhood and
adolescence [7—11]. These fractures are associated with a
decrease in bone mass and decrease in the formation of
peak bone mass in healthy individuals [12]. It is known
that the annual frequency of vertebral fractures in young
patients (< 35 years) is 3 cases per 100.000 persons, with
an increase of up to 21 cases in people aged 35—44 years,
often associated with a trauma [13]. Difficulties in diag-
nosis of OP in young people appear due to several prob-
lems: 1) low bone mass and/or 2) presence of peripheral
fractures which are not necessarily related to the fragility
of the skeleton. It is known that OP develops less often
in males than in females due to higher peak bone mass,
larger diameter of long bones and lower rates of bone loss
in men. The maximum frequency of osteoporotic fractures
in men is registered 10 years later than in women, and the
overall risk of osteoporotic fractures at age 50 is 39.7 % for
women and 13.1 % for men [14]. In 2012, the Endocrine
Society published the Clinical Practice Guidelines, which
highlights the risk of OP developing in men [15]. Accord-
ing to these Guidelines, the following factors affect the
male BMD: genetic and constitutional factors, heredity
(low energy fractures suffered by the parents), low body
mass index (< 20 kg/m?), a large hip axial length, lifestyle
and dietary characteristics (insufficient calcium and vita-
min D intake, smoking, alcohol abuse, low physical ac-
tivity, prolonged immobilization), certain diseases (endo-

crine diseases, blood diseases, rheumatic diseases, chronic
obstructive pulmonary diseases, neurological diseases,
organ transplantation, hypogonadism) and administra-
tion of certain drugs (glucocorticoids, thyroid drugs, an-
ticoagulants, gonadotrophin releasing hormone agonists,
anticonvulsants). In this light, it is interesting to study the
bone status in young men with JIA.

Purpose: to study the bone mineral density, T- and
Z-scores in young adult males with JIA.

Materials and methods

The study included 50 adult men aged 19-—25 years,
divided into two groups: I — 25 practically healthy young
males; II — 25 young men with a history of JIA in child-
hood regardless of the presence or absence of active inflam-
mation at the time of the observation. The second group
included patients from different regions of Ukraine who
have been diagnosed with the JIA during the period between
1984 and 2013. The inclusion criteria included patients with
a diagnosis of JIA according to the classification criteria of
ILAR, Durban 1997, Edmonton 2001 (Petty R.E. et al.,
2004) [16]. The retrospective analysis of patients’ medical
records was made, the age of the disease onset, delay in di-
agnosis and received medical treatment were analyzed. In
adulthood, all patients with JIA were examined by an adult
rheumatologist on the basis of the Oleksandrivska City
Clinical Hospital in Kyiv, Ukraine, between April 2015 and
February 2017. Demographic and anthropometric data,
duration of the disease, ILAR-variant in the onset of the
disease were analyzed. All patients underwent dual-energy

Table 1. Bone mineral density data in male patients with juvenile idiopathic arthritis, M = SD

Data 1 group Il group p
Age, years 22.40 £ 0.59 20.40 £ 0.64 NS
Height, m 1.78 +1.96 1.77 £0.01 NS
Weight, kg 74.80 +2.85 71.6+243 NS
BMI, kg/m? 23.50 £ 0.65 23.0+£0.77 NS
BMD of lumbar spine (L,-L,), g/cm? 1.255 + 0.041 1.052 + 0.036 <0.001
T-score (L,-L,), SD 0.32+0.34 -0.79+£0.41 NS
Z-score (L,-L,), SD 0.40+£0.39 -0.83+£0.24 <0.01
BMD of femoral neck, g/cm? 1.128 £ 0.025 0.942 +0.039 <0.001
T-score of femoral neck, SD 0.46 +£0.18 -0.98 +0.32 <0.001
Z-score of femoral neck, SD 0.33+0.20 -0.64 +0.27 <0.01
BMD of trochanter, g/cm? 0.442 £0.011 0.41 £ 0.008 <0.01
T-score of trochanter, SD 0.51+0.26 -1.95+0.45 < 0.005
Z-score of trochanter, SD 0.51+0.26 -1.95+0.45 <0.005
BMD of total body, g/cm? 0.914 + 0.019 0.754 + 0.035 <0.001
T-score of total body, SD -0.09+0.15 -1.25+0.47 <0.01
Z-score of total body, SD -0.11+0.17 -1.05+0.41 <0.05
BMD of UDR, g/cm? 1.136 + 0.028 0.987 +0.043 <0.01
T-score of UDR, SD 0.29+0.18 -0.84 £ 0.46 <0.05
Z-score of UDR, SD 0.32+0.21 -0.34+0.37 NS

Notes: BMI — body mass index; BMD — bone mineral density; L -L, — lumbar spine; UDR — ultradistal radius; M — mean value;

SD-standard deviation; NS — not significant.
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X-ray absorptiometry at the SI “D.E Chebotarev Institute
of Gerontology NAMS of Ukraine”, Ukrainian Scientific-
Medical Centre for the Problems of Osteoporosis. Dual-
energy X-ray absorptiometry (Prodigy, GE Lunar, Madi-
son, USA) was performed with analysis of BMD, T- and
Z-scores at different skeletal areas.

Statistical analysis was performed using descriptive sta-
tistics, Student’s criteria for unrelated variables, and one-
way ANOVA dispersion analysis. We also used the software
package Statistica 6.0 by Copyright StatSoft, Inc. 1984—
2001.

Results

The analysis of anthropometric data and bone tissue
characteristics of young men with JIA and healthy individu-
als matched for age and sex, were carried out (table 1).

The I and II groups did not differ in age, height, weight
and BMI. Low-energy fractures were found in 4 patients
(16 %) in the the JIA group, while there were no patients
with fractures in the control group. A negative impact
of the JIA on the BMD was found in the II group com-
pared to the I group. The lumbar spine (L,—L,) BMD in
the II group (1.052 = 0.036 g/cm?) was lower (p < 0.01)
than in the I group (1.255 + 0.041 g/cm?), as well as the
Z-score (p < 0.001) at the lumbar spine level. Femoral
neck BMD in the II group was 0.942 + 0.039 g/cm? ver-
sus 1,128 + 0.025 g/cm?in the I group (p < 0.001), the
T-score in this area in the II group was —0.98 = 0.32 ver-
sus 0.46 = 0.18 in healthy patients (p < 0.001),
Z-score —0.64 £ 0.27 in the II group versus 0.33 = 0.20 in
the I group (p < 0.01). Significant differences between the
two groups were found in total body BMD (p < 0,001),
T-score (p < 0.01) and Z-score (p < 0.05). The ultradis-
tal radius BMD in the II group was 0.987 & 0.043 g/cm?
compared to the control group 1.136 + 0.028 g/cm?
(p <0.01), T-score (p < 0.05). Figure 1 shows the BMD,
T- and Z-scores at different sites of the skeleton of young
men with JIA and healthy individuals.

It is known that OP is diagnosed when the BMD is less
than or equal to 2.5 standard deviations below that of a
young (20—40 year-old), healthy adult women reference
population (T-score < —2.5 SD) [17, 18]. However, low
bone mass in children and adolescents is determined by
BMD decrease by more than —2 SD compared to practi-
cally healthy people of the same age (Z-score < —2 SD) [19]
and it is recommended to diagnose bone fragility not only
on the basis of low bone density, but also due to presence
of low-energy fractures [20]. BMD’s decrease to a level of
osteopenia (Z-score below —2 SD) was found in 5 (20 %)
patients at L —L,, in 2 (8 %) patients at femoral neck, in
3 (12 %) patients at total body and in 2 (8 %) patients at
ultradistal radius. According to the study made in 2012, os-
teoporosis of spine and femoral neck is diagnosed in young
people with diseases that affect the bone tissue metabolism
when T is < —2.5 SD, similar to postmenopausal women
and men older than 50 years [6]. In our study, osteoporosis
according to T-score was detected in 4 (16 %) patients at
lumbar spine (L,—L,), in 4 (16 %) patients at the level of
femoral neck, 6 (24 %) patients at the level of total body and
2 (8 %) patients at ultra distal radius.
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Figure 1. BMD, T- and Z-scores at different skeletal sites in
young men with JIA and healthy individuals

Notes: JIA — juvenile idiopathic arthritis; BMD — bone mineral
density; L -L, — lumbar spine; FN — femoral neck; TB — total
body; UDR — ultradistal radius.
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Discussion

It has been shown that young men with JIA aged 19—25
have reduced BMD at all areas of the skeleton, indicating
the negative effect of the disease on the bone tissue in this
category of patients compared to healthy men of the cor-
responding age. Unlike healthy people, whose peak bone
mass is achieved in adolescence, patients with JIA had peak
bone mass formation suppressed by direct and indirect
mechanisms, namely due to the presence of inflammatory
disease, drug therapy and immobilization.

In our study we did not take into account disease acti-
vity and its association with the BMD changes based on the
results of V. Vasdev et al. [21] where it was shown that OP
develops in young men with early ankylosing spondylitis,
which is a chronic inflammatory disease like JIA. BMD
does not depend on the activity of the disease and its total
duration. According to the results of studies of the structu-
ral and functional state of bone tissue, OP was found in 1 %
of men aged 20—29 years in Ukraine [22], however, in our
study OP in patients with JIA was detected in 8—24 % of pa-
tients at different sites of the skeleton, which is significantly
higher than in general population. Comparing similar data
studies, osteopenic BMD reductions by the Z-score and
T-score at the levels of L —L,, femoral neck, and ultradis-
tal radius were found more frequently in young women with
JIA [2], while osteopenia by T-score in total body was found
in 24 % of observed men versus 15 % in women, according
to our previous studies [3]. On the one hand, this diffe-
rence may be due to a small group of male patients that are
included in the study. On the other hand, the study of the
National Health and Nutrition USA (NHANES) 111, based
on the results of the largest single studies of femoral neck
BMD in adult men [23—26] proves that the peak of BMD at
hip and lumbar spine is reached at the age of 20—30 years,
while BMD peak of total body and ultradistal radius are
reached in men after 30 years. This may explain why our
group of patients who haven’t reached the peak BMD yet,
had higher rates of osteopenia. Therefore, our results should
be interpreted with caution because the study included pa-
tients aged under 30, who may not have reached the peak
BMD at the affected areas.

Our research has some limitations. First, it was a cross-
sectional study, which limits the assessment of the natural
course of JIA and prognostic factors of OP in the JIA. Se-
condly, the influence of drugs, including glucocorticoids
and biological drugs, on the BMD was not taken into ac-
count. Previous studies showed that treatment, geographi-
cal origin and socio-economic differences may have effects
on BMD at JIA.

Nevertheless, our study also has its strengths: this is the
first study in Ukraine where BMD is studied in young adult
males with JIA aged 19—25 years, and it is a controlled study
with control group matching by age and gender.

Conclusion

Young men with JIA aged 19—25 years have a reduced
total body BMD, T-, Z-score, which indicates the nega-
tive impact of the disease on the bone tissue compared to
healthy men of the corresponding age.
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MIIIHepal'IbHail MJIOTHOCTb KOCTHOM TKaHN, nokasatenmTmn Z
Yy MmoJsiogbiX MY>XUYH C IOBEHWIbHbIM nagmnonaTnvyecknm aptpmtom

Pesiome. Axmyaavnocno. KOBeHUIBHEI MAMOIATIYECKUI
aptput (FOMA) — 3TO TepMMH, UCIOIb3yeMbIil TSI 0003HA-
YEHUsI TPYMITBI TeTePOTeHHBIX MeIUaTPUISCKUX peBMaTHUe-
cKuX 3a0oJieBaHuil. MHOTHE U3 3TUX COCTOSTHUI TIEPCUCTUPY-
10T U B 00Jiee 3pesioM Bo3pacte. Hanuuue XxpoHM4YeCKoro Boc-
MaJIUTETBLHOTO 3a00J1eBaHUS HAPSIAY C JICUEHUEM [IIOKOKOP-
TUKOUJIAMU SIBJISIETCS (PAaKTOPOM PUCKA OCTEOIIOPO3a Y MOJIO-
JbIX My>XUMH. Llenbio paboThl ObLIO U3yYeHNEe MUHEPATbHOM
I0oTHOCTU KocTHO# TKaHu (MITKT), nokasareneit T u Z'y
Mosonbix MyxxunH ¢ FOUA. Mamepuaaot u memodsi. Viccie-
noBaHMe BKiItovano 50 maiueHToB B Bo3pacte 19—25 neT, pas-
NIeJIEHHBIX Ha JIBE TPYIIHL: | — 25 mpakThaecKu 30pOBBIX MO-
JoabIX My>KarH; [T — 25 MomI0ABIX My>KUMH U3 Pa3HBIX PETHUO-
HOB YKpauHbI, y KOTOPbIX B IeTCTBe AuarHoctupoBaH KOUA,
He3aBUCUMO OT HAJIMIMS WJIU OTCYTCTBUSI aKTUBHOTO BOCIIA-
JIeHUsT BO BpeMsi HaOmomeHus. JIByxaHepreTuueckash peHT-
reHoBckasi aeHcutomerpusi (Prodigy, GE Lunar, Madison,
CILIA) 6b1a mpoBeneHa B MHCTUTYTE TepOHTOJIOTMM WM.
J.®. YeboTapeBa, YKpaHCKOM HayYHO-MEIUIIMHCKOM II€H-
Tpe npobJieM ocTeornopo3a Hapsiay ¢ aHanu3zom MITKT, moka-
sareneii T M Z B pasIMuHBIX yacTsXx ckejera. Pezyabmamot.
Mononsie nanueHTtsl ¢ FOUMA u 310poBble My>KUMHBI HE OT-
JIMYaJIMCh TIO BO3PACTY, POCTY, BECY M MHIEKCY MaccChl Teja.
V 4 nauuentoB ¢ FOUA (16 %) ObL1n mepesioMbl, Toraa Kak
B KOHTPOJILHOH TpyTIe X He oTMevyanock. OTpunarenbHoe

Bol’, sustavy, pozvonocnik, p-ISSN 2224-1507, e-ISSN 2307-1133

BosneiictBue FOUMA na MITKT 6bu10 06HapyxeHo Bo 11 rpyr-
ne B ominuue ot nepsoit. MITKT nosicHuuHoro otaesna mo-
3B0HOYHUMKA Bo I rpynne 6buta Huxe (p < 0,01), yeM y 310-
POBBIX CyOBEKTOB, Kak 1 Tokasatenb Z (p < 0,001) Ha ypoB-
He L —L, nosgcuuynoro oraena no3poHouHuka. MITKT, uH-
nekcol T u Z B obnactu 1eiiku 0elpeHHON KOCTH ObUIM HU-
xke Bo 1l rpyrme, yem B mepBoii (p < 0,001; p <0,001; p < 0,01
COOTBETCTBEHHO). 3HAUUTENIbHbIE DPA3TUUYUST MEXIY ABYMS
rpynmnaMu ObliM oOHapyXeHbl B oTHoleHuu obuieit MITKT
(p <0,001), moxasareneit T (p < 0,01) u Z (p < 0,05). Y maunu-
eHToB ¢ FOUA 6onee nuzkumu 66t MITKT (p < 0,01) 1 uH-
neke T (p < 0,05) B yabrpaaucTajbHON 00J1aCTU Jy4eBOI KO-
ctu. CHmkenne MIIKT mo ypoBHsA ocTeorneHuu (TmokKasa-
tenb Z < —2 SD) 6b110 00HapyxkeHo y 20 % maluKreHTOB Ha
ypoBHe L —L, nosicHuyHoro otziena no3BoHOYHNUKE, y 8 % —
B obyacTu 1ieiiku GeapeHHoi Koctu, y 12 % — Bcero opra-
HM3Ma Uy 8 % TMalMeHTOB — B yJIBTPAIUCTAIbHOM 001acTh
JIyueBoii KocTu. Botgodst. Y monoabix MyxunH ¢ FOMA B Bo3-
pacte 19—25 ner otmeuaercs cauxenue obmieit MITKT, mo-
kazaresneil T u Z, yTo yKa3bIBaeT Ha OTpULIATeIbHOE BO3/IEii-
CTBHUE 3200J1€BaHKS HAa KOCTHYIO TKaHb 10 CPABHEHUIO CO 3110~
POBBIMU MY>KYMHAMU COOTBETCTBYIOIIETO BO3PACTA.
KitroueBbie C10Ba: 10BEHWIbHDII UAMONATUYECKUIA apPTPUT;
MMHepaJibHasl TUIOTHOCTh KOCTHOM TKaHW; MOJIOIbIE MYKUM-
HBI; OCTEOTIOPO3; OCTEOTICHUST; TTOKa3aTelib T, mokas3arensb Z
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MiHepanbHa WiNbHICTb KiCTKOBOI TKAHVHWN, NOKasHuKu T ra Z
y MONIOANX YONOBIKiB 3 I0BEHIIbHMM ijioNaTUYHNM apTPUTOM

Pestome. Axmyaavnicme. YOBeninbHuii inionatnunmii ap-
tput (FOIA) — 1e TepMiH, 1110 BUKOPUCTOBYETHCS IS TTO-
3HAYEHHS IPYNU FeTePOreHHUX MeAiaTpUYHUX PeBMAaTUUHUX
3aXBOpIOBaHb. bararo 3 HuX CTaHiB MEPCUCTYIOTh i B OiIbILI
3pisomy Bili. HagBHICTb XpOHIYHOTO 3aMaIbHOTO 3aXBOPIO-
BaHHSI pa3oM i3 JIiIKyBaHHSM TIJIIOKOKOPTUKOigZaMu € ak-
TOPOM PHU3UKY OCTEOINOPO3Yy B MOJOIUX YOJIOBiKiB. MeToto
po6oTHu OyJI0 BUBUEHHSI MiHEpaJbHOI IIITBHOCTI KiCTKOBOi
TKaHuHU (MILLKT), nmokasHukiB T i Z y MoJ0AUX 4OJIOBi-
kiB 3 IOIA. Mamepiaau ma memoou. J10ciTXeHHS BKITIO-
yano 50 mauieHTiB BikoMm 19—25 pokiB, po3mnoniieHux Ha
nBi rpynu: I — 25 mpakTUYHO 3I0POBUX MOJIOAMX YOJIOBI-
kiB; Il — 25 Moyonux 4oJIOBIKiB i3 pi3HUX perioHIB Ykpai-
HU, y IKUX Yy OIMTUHCTBI miarHoctoBaHuii FOIA, Hesanex-
HO BiI HasiBHOCTiI a00 BiACYTHOCTi aKTMBHOTO 3alajeHHS
Mo 9ac criocTepexkeHHs. J|BOXeHepreTuyHa peHTTeHiBChKa
neHcurometpis (Prodigy, GE Lunar, Madison, CIIIA) 6yna
nposeneHa B [HctutyTi reponTosorii iM. JI.M. YeboTapbo-
Ba, YKpaiHCbKOMY HayKOBO-MEIMYHOMY LIEHTpi Mpoodsiem
ocreornoposy pazom 3 aHanizom MIIKT, mokasuukiB T i Z
y Pi3HMX YacTUHaX cKejieTa. Pezyavmamu. Mojoni naiieH-
1 3 FOIA Ta 310poBi YOJIOBIKM HE BiIpi3HSUINCS 3a BiKOM,
pOCTOM, Baroio i iHaekcoM macu Tija. ¥ 4 nauieHris 3 FOIA
(16 %) Gynu mepesioMH, TOIi IK Y KOHTPOJIbHI Tpymi iX He

Bim3Hauanocst. Heratusuwmit Brums FOIA na MILKT 6yno
BusiieHo B 11 rpyni Ha BinMiHy Big mepiuoi. MILIKT mome-
pekoBoro Bipaisy xpeota B I1 rpymi 6yna Huxuorwo (p < 0,01),
HiX y 300pOBUX CY0’€KTiB, sK i mokasHuk Z (p < 0,001) Ha
piBHi L —L, monepekosoro Binainy xpe6ra. MILIKT, inmex-
cu T i Z B DingHI IIMAKY CTETHOBOT KiCTKM OYJIM HUKIYUMU
B Il rpymi, Hix y nepmiiii (p < 0,001; p < 0,001; p < 0,01 Bin-
MOBiAHO). 3HAYHI BiAMiHHOCTI MiX TBOMa rpynaMu OyJIu BU-
saBiieHi momao 3aranbHoi MILIKT (p < 0,001), nokazHukiB T
(p<0,01)iZ (p<0,05). Y nauienris 3 FOIA aysKIMMU OyITN
MIIKT (p < 0,01) i1 inmexe T (p < 0,05) B ynsTpaaucTaib-
Hil AiasHLi TpoMeHeBoi KicTku. 3HuxkeHHst MILLKT o pis-
H# octeoneHii (mokasHuk Z < —2 SD) 6yio BusiieHo y 20 %
nauieHTiB Ha piBHi L —L, momepexkoBoro Bimmizy XpeoOra,
y 8 % — B OUISHII MUKW CTETHOBOI KicTKH, y 12 % — BChO-
ro opraHismy i y 8 % mauieHTiB — B yJIbTpagMCTAIbHINA Ii-
JISTHLI IIpoMeHeBOl KicTKu. Buchnoéku. Y MoJ101uX 40J10Bi-
KiB 3 IOIA Bikom 19—25 pokiB Bii3zHaYa€TbCS 3HUKEHHS 3a-
ranbHoi MIIIKT, nmoka3znukiB T i Z, 1110 BKa3ye Ha HEraTUB-
HUIA BIJIMB 3aXBOPIOBAaHHSI Ha KiCTKOBY TKAaHUHY MTOPiBHSIHO
31 3I0pPOBUMU YOJIOBIKAMMU BiJITOBIAHOTO BiKY.

Ki10490Bi cj10Ba: 1oBeHinbHMIl inionaTuyHMii apTpUT; MiHe-
pajbHa HIIBHICTh KiCTKOBOI TKAHUHU;, MOJIOi YOJIOBIKM; OC-
TEOIOPO3; OCTEOTEeHis; MoKa3HUK T, moka3HUK Z
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