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Abstract. Background. Medical, social and economic relevance of osteoporosis is caused by reducing quality of
life, increasing disability and mortality of the patients as a result of fractures due to the low-energy trauma. This
study is aimed to examine the associations of metabolic syndrome components, bone mineral density (BMD) and
trabecular bone score (TBS) in menopausal women with non-vertebral fractures. Materials and methods. 1161
menopausal women aged 50-79 years were examined and divided into three groups: group A included 419 wom-
en with increased body weight (body mass index (BMI) — 25.0-29.9 kg/m?), group B — 442 females with obesity
(BMI > 29.9 kg/m?) and group C — 300 women with metabolic syndrome (diagnosis according to International Dia-
betes Federation criteria, 2005). Dual-energy X-ray absorptiometry (Prodigy, GE Medical systems, Lunar, Madison,
WI, USA, 2005) was used for measuring lumbar spine (L,-L,), femoral neck, total body and forearm BMD and bone
quality indexes (last using Medimaps software). Data were analyzed using Statistica 6.0 package. Results. A sig-
nificant increase of lumbar spine (L,-L,), femoral neck, total body and ultradistal radius BMD was found in women
with obesity and metabolic syndrome compared to the pre-obese ones (p < 0.001). TBS was significantly higher
in women with increased body weight compared to obese and metabolic syndrome patients. Analysis showed
a significant positive correlation between waist circumference, triglycerides level and BMD of lumbar spine and
femur. Significant negative association was found between serum high-density lipoproteins (HDL) level and BMD
of investigated sites. Conclusions. The TBS (L,-L,) indexes positively correlated with HDL level. Despite the fact
that BMD indexes were better in women with metabolic syndrome, the frequency of non-vertebral fractures was
significantly higher in this group of patients.
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Introduction

Osteoporosis and metabolic syndrome are important
public health problems, due to the decreasing of quality
and reducing life expectancy of patients as a result of low-
trauma fractures in a case of osteoporosis and the possibi-
lity of cardiovascular, endocrine and other complications
in a case of metabolic syndrome development [1, 5]. The
frequency of both diseases increases with age of patient

and duration of menopausal period as a result of slow-
down in metabolism and estrogen deficiency development
[8, 11].

Traditionally, osteoporosis is diagnosed according to
the history of low-energy fractures or the results of bone
mineral density (BMD) (T-score), which determine using
X-ray densitometry [10]; however, BMD provides only
70—75 % of bone strength [12]. Other factors that affect it
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include state of cortical bone macro-geometry and trabecu-
lar bone micro-architecture, presence damages and cracks
in it, which can be calculated by index trabecular bone score
(TBS), patented by MED-I maps (m. Bordeaux, France) in
2006 [3]. In our opinion, evaluation of TBS is important to
perform this work.

Scientists paid much attention to the study of the rela-
tionships between metabolic syndrome and osteoporosis.
Abdominal obesity, high glucose (as a result of insulin de-
ficiency or insulin resistance), high triglycerides and low
high density lipoproteins which are the main components
of metabolic syndrome have significant impact on bone
tissue and fractures development but published research
results are contradictory [4, 7, 13, 15]. The discrepancy of
opinions prompted this investigation.

The purpose of our study was to evaluate the relationships
between metabolic syndrome components and BMD, TBS
in postmenopausal women with low-trauma non-vertebral
fractures.

Materials and methods

The study involved 1161 postmenopausal women aged
50—79 years (mean age — 63.977 + 7.961 years; mean
body mass index — 31.587 £ 4.739 kg/m?, mean waist
circumference — 92.524 + 11.466 cm; mean duration of
menopause period — 13.858 = 8.014). Patients were di-
vided into three groups: A — 419 women with increase body
weight (pre-obese) defined on the basis of WHO criteria
[14], BMI 25.0—29.9 kg/m? (mean age — 63.983 + 8.283
years; mean body mass index — 27.547 + 1.906 kg/m?;
mean waist circumference — 79.995 * 4.511 cm; mean
duration of menopause period — 13.809 + 8.004), B —
442 women with obesity — BMI > 30.0 kg/m? (mean
age — 63.884 + 7.619 years; mean body mass index —
34418 = 3.864 kg/m?, mean waist circumference —
100.464 + 6.726 cm; mean duration of menopause period —

13.627 £ 7.847), C — 300 female with metabolic syndrome
(diagnosed according to the International Diabetic Fede-
ration criteria of 2005) [6] (mean age — 64.163 * 8.017;
mean body mass index — 33.058 + 4.812 kg/m?
mean waist circumference — 98.323 * 8.244 cm; mean
duration of menopause period — 14.267 £ 8.280). Addi-
tionally groups were divided according to the presence of
low-trauma non-vertebral fractures (202 female had them
in history (NVF) and 959 women were without fractures
(WF) in the past).

BMD of lumbar spine (L,—L,), femoral neck, total
body and forearm was measured by the DXA method
(Prodigy, GE Medical systems, Lunar, Madison, WI,
USA, 2005).

TBS at the L,—L, was evaluated by TBS iNsight® soft-
ware (Med-Imaps, Pessac, France) which was installed on
DXA machine.

One-way ANOVA test and correlation analysis were
performed with usage of Statistical Package 6.0 ©StatSoft,
Inc, results presented as M = SD. Associations between
continuous variables were examined by Pearson correlation
coefficient, significance set at p < 0.05.

Results and discussion

We found that women with increased body weight
have a significantly lower BMD of lumbar spine (A —
0.986 = 0.178 g/cm?, B — 1.109 = 0.181 g/cm?, C —
1.120 £0.199 g/cm?; F = 63.814; p < 0.001); femoral neck
(A —0.809£0.126 g/cm?, B—0.872 £ 0.134 g/cm?; C —
0.880 = 0.149 g/cm?; F = 32.097; p < 0.001), total body
(A—0.876 £0.139 g/cm?, B—0.968 + 0.146 g/cm?; C —
0.978 £0.160g/cm?;, F=57.366; p < 0.001) and ultra-distal
forearm (A—0.378£0.076g/cm?, B—0.436+£0.080g/cm?;
C — 0.435 £ 0.088 g/cm?; F = 67.582; p < 0.001) com-
pared to women with obesity and metabolic syndrome.
The bone tissue quality (TBS L —L,) was significantly

Table 1. Bone mineral density of lumbar spine (L -L ) in groups of women

Groups of patients Subgroups of patients BMD lumbar spine (L,-L,), 8/cm? P

Without fractures (n = 358) 0.992 +0.180

A >0.05
With non-vertebral fractures (n = 61) 0.955 +0.164
Without fractures (n = 365) 1.119+£0.183

B <0.001
With non-vertebral fractures (n = 77) 1.059 £ 0.163
Without fractures (n = 236) 1.139 £ 0.199

C <0.001
With non-vertebral fractures (n = 64) 1.052 + 0.860

Table 2. Bone mineral density of femoral neck in groups of women

Groups of patients Subgroups of patients BMD femoral neck, g/cm? P

Without fractures (n = 358) 0.814 +£0.130

A >0.05
With non-vertebral fractures (n =61) 0.780 £0.101
Without fractures (n = 365) 0.879£0.135

B <0.001
With non-vertebral fractures (n = 77) 0.834 £0.119
Without fractures (n = 236) 0.888 £ 0.153

C >0.05
With non-vertebral fractures (n = 64) 0.852 £0.133
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higher in women with increased weight in comparison
with metabolic syndrome female (A — 1.188 * 0.151,
B —1.169 £ 0.163; C — 1.157 £ 0.173 g/cm?; F = 3.479;

p < 0.05).

BMD of lumbar spine (L ,—L,) was significantly higher
in patients of groups B and C without fractures (table 1).
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BMD of femoral neck was significantly lower in female with
obesity and non-vertebral fractures (table 2). BMD of total
body and ultradistal radius significantly better in all groups
of women without fractures compared to patients with non-
vertebral fractures (table 3, 4). TBS (L,—L,) was signifi-
cantly higher in patients without fractures in the groups of

Table 3. Bone mineral density of total body in groups of women

Groups of patients Subgroups of patients BMD total body, g/cm? P

Without fractures (n = 358) 0.884 £ 0.140

A <0.001
with non-vertebral fractures (n = 61) 0.832+0.119
Without fractures (n = 365) 0.977 £0.148

B <0.001
With non-vertebral fractures (n = 77) 0.928 £ 0.129
Without fractures (n = 236) 0.991 £ 0.163

C - <0.001
With non-vertebral fractures (n = 64) 0.931 £ 0.140

Table 4. Bone mineral density of ultradistal radius in groups of women

Groups of patients Subgroups of patients BMD ultradistal radius, g/cm? P

Without fractures (n = 358) 0.382 +£0.077

A <0.05
With non-vertebral fractures (n = 61) 0.354 £0.071
Without fractures (n = 365) 0.442 £ 0.079

B <0.001
With non-vertebral fractures (n = 77) 0.410 £ 0.083
Without fractures (n = 26) 0.442 +£0.088

C <0.001
With non-vertebral fractures (n = 64) 0.407 £0.842

Table 5. Trabecular bone score (L -L ) in groups of women

Groups of patients Subgroups of patients TBS (L,-L)) P

Without fractures (n = 358) 1.194 £ 0.151

A <0.05
With non-vertebral fractures (n = 61) 1.152 + 0.439
Without fractures (n = 365) 1.179 £ 0.150

B <0.001
With non-vertebral fractures (n = 77) 1.119+0.171
Without fractures (n = 236) 1.156 £ 0.177

C >0.05
With metabolic syndrome (n = 73) 1.158 + 0.156

Table 6. Triglycerides level in groups of women

Groups of patients Subgroups of patients Triglycerides level, mmol/I| P
Without fractures (n = 358) 1.057 £ 0.393
A >0.05
With non-vertebral fractures (n = 61) 0.996 + 0.288
Without fractures (n = 365) 1.035 + 0.332
B - >0.05
With non-vertebral fractures (n = 77) 1.006 £ 0.273
c Without fractures (n = 236) 1.643 £ 0.708 0.05
> 0.
With non-vertebral fractures (n = 64) 1.465 + 0.668

Table 7. HDL level in groups of women

Groups of patients Subgroups of patients HDL level, mmol/I P
Without fractures (n = 358) 1.523 £ 0.037
A >0.05
With non-vertebral fractures (n = 61) 1.579 £0.327
B Without fractures (n = 365) 1.501 £ 0.319 0.05
> 0.
With non-vertebral fractures (n = 77) 1.546 £ 0.272
Without fractures (n = 236) 1.148 £ 0.229
C - <0.001
With non-vertebral fractures (n = 64) 1.252 £0.325

Vol. 8, No 3, 2018

http://pjs.zaslavsky.com.ua



OpwriHanbHi gocnigkeHHsa / Original Researches

women with increased body weight and obesity (p < 0.05)
(table 5).

The analysis of the metabolic syndrome laboratory com-
ponents (serum triglycerides and HDL indexes) was car-
ried out. We established significantly higher triglycerides
level (A — 1.049 + 0.381 g/cm?, B — 1.030 + 0.322 g/cm?;
C — 1.605 £ 0.703 g/cm?;, F = 162.669; p < 0.001) and sig-
nificantly lower HDL level (A — 1.531 £ 0.372 g/cm?, B —

1.509 £ 0.314 g/cm?, C — 1.170 = 0.256 g/cm?; F = 126.832;
p <0.001) in patients with metabolic syndrome. There was no
difference of triglycerides level in female with non-vertebral
fractures and without them in all investigated groups (table 6).
The level of HDL was significantly lower in patients with non-
vertebral fractures and metabolic syndrome (table 7).

In analysis of metabolic syndrome components, the waist
circumference component was positively associated with
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Figure 1. Correlation between waist circumference and BMD
of (A) lumbar spine (L -L ), (B) femoral neck, (C) trabecular
bone score
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Figure 2. Correlation between triglycerides serum level and
BMD of (A) lumbar spine (L -L ), (B) femoral neck, (C) trabecular
bone score
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BMD of lumbar spine and femur (fig. 1). The study reveals
significant positive correlation between serum triglycerides
level and both investigated BMD sites (fig. 2). A number of
investigators have suggested relationship in accordance with
our own findings [2]. It was found a significant positive cor-
relation between HDL serum level and TBS and inversely
association with BMD of lumbar spine and femur (fig. 3).

We calculated the percentage of non-vertebral fractures
in anamnesis (fig. 4).
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Figure 3. Correlation between HDL serum level and BMD
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score
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Figure 4. Frequency of low-trauma vertebral fractures
in women with increase bode weight (A), obesity (B)
and with metabolic syndrome (C)

Low-trauma non-vertebral fractures occurred in 14.6 %
female with increased body weight, 17.4 % of women with
obesity and 21.3 % of patients with metabolic syndrome.

It was not found significant differences in the frequency
of non-vertebral fractures in the groups of women with
obesity and increased body weight or metabolic syndrome
(X2 =1.312, p > 0.05 and X2 = 1.780, p > 0.05, respec-
tively), but it was significant in the groups of pre-obese fe-
male and patients with metabolic syndrome (X = 5.590,
p < 0.05). The similar results were found by other investi-
gators [9].

Conclusions

Menopausal women with obesity and metabolic syn-
drome have a significantly higher BMD at all measured
sites compared to females with pre-obesity. TBS is signifi-
cantly lower in women with non-vertebral fractures and
increased body weight or obesity. A significant positive
correlation is established between waist circumference,
triglycerides level and BMD of lumbar spine and femoral
neck. Correlation between HDL level and BMD at all le-
vels is significant and negative. At the same time it is posi-
tively associated with TBS indexes. There is no significant
difference in frequency of low-trauma non-vertebral frac-
tures in the groups of pre-obese and obese women. At the
same time, the incidence of osteoporotic non-vertebral
fractures is significantly higher in female with metabolic
syndrome in compared to other patients Metabolic syn-
drome may not protect from any type of fractures but fu-
ture investigations are necessary.

Conflicts of interests. Authors declare the absence of any
conflicts of interests that might be construed to influence
the results or interpretation of their manuscript.
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Moeopo3Hiok Bnaducnae', Mapmeintok Jlapuca?, CuzoHeHko UpuHa®, MapmoiHtok Jlunus?

TY «MUhcmumym 2epoHmonozuu um. [].0. Ye6omapeea HAMH YkpauHeli», 2. Kues, YkpauHa

’rBY3 «TepHonosbcKuli 20cyoapcmeeHHblli MeOUYUHCKuUli yHueepcumem umeHu U.A. lop6ayeackozo», 2. TepHonosns, YKpauHa
3Kueeckuli 20po0dckoli yeHmp paduayuoHHoli 3aujumel 2pax0aH, nocmpaodaswux ecsiedcmeaue YepHobwinbckoli Kamacmpodel,

2. Kuees, YkpauHa

CBA3b MeTaboNnuecKoro CMHAPOMa N MMHEpaNbHON MNIOTHOCTU KOCTHOM TKaHW,
noKasaTens KayecTBa TpabeKynApHO KOCTHON TKaHN Y XKeHLNH
B NOCTMeHoMnay3asibHOM nepuoje c HeBepre6panbHbiMu Nepenomammn

Pe3tome. AkryanabHocts. MeauuuHCKas, coUUaibHas MU
9KOHOMMYECKAsT 3HAYMMOCTb OCTEOIopo3a OOYCIIOBIe-
Ha CHMXXEHHEM KadecTBa XW3HU, YBEJIWYECHUEM WHBAJIUI-
HOCTU U CMEPTHOCTM MAllMEHTOB B pe3yJibTaTe MepeoMOB,
BBI3BAaHHBIX HU3KOHepreTnueckoir TpaBmoii. Llems uccie-
JOBAHHSA: U3YIUTH KOPPEJSINIO KOMITOHEHTOB METa00IMIe-
CKOI'0 CMHIpOMa, MUHEPaJbHOI MIOTHOCTU KOCTHOI TKaHU
(MTIIKT) 1 nokasaTesisi KauecTBa TpaOEKYJSIpHON KOCTHOI
TKaHu (trabecular bone score — TBS) y XeHIInH B mocT™Me-
HoTay3aJbHOM TEpPUOJie C HeBepTeOpaIbHBIMU Tepeaoma-
Mu. Martepuassi u MeToabl. [TaliMeHTKN B TOCTMEHOTay3aTb-
HOM rniepuoje B Bo3pacte 50—79 net (n = 1161) 6butn 06ce-
JIOBaHbI U pa3iesieHbl Ha TPU IPYTIIbL: B Ipyniy A Boiuiu 419
JKEHIIMH ¢ TIOBBIIIIEHHOM Maccoil Teja (MHAEKC Macchl Teja
(UMT) — 25,0—-29,9 kr/m?), rpynny b — 442 xeHUIUHBI C
oxuperueM (MUMT > 29,9 kr/m?) u B rpynny B — 300 xxeH-
IWH ¢ METabOTUIECKUM CUHIPOMOM (IUArHO3 YCTaHOBJICH
COIJIaCHO KpuUTepusiM MexXayHapoaHoil deaepanum auade-

Ta, 2005). JIByxaHepreTuyeckasi peHTreHoBcKasi abcopo1ro-
metpus (Prodigy, GE Medical systems, Lunar, Madison, WI,
USA, 2005) ucnonb3osanach mist onpeneneHust MITKT mo-
SICHUYHOTO OTAesa Mo3BoHouHuKa (L —L,), meiku 6enpen-
HOI KOCTH, BCETO CKeJIeTa U TIPeIIeubsl U IToKa3aTeyieil Ka-
YecTBa KOCTHOM TKaHU (TTOCIEIHUX — C TOMOIIBIO TPO-
rpaMMHoro obecrieueHuss Medimaps). [laHHble aHaIU3M-
POBAJIUCh C TIOMOIIIbIO TIporpaMMBbI Statistica 6.0. Pesyabra-
Thl. 3HaunTenpHoe yBenmdeHrne MITKT mossicHuaHoro otme-
Ja mo3poHoyHMKa (L —L,), meiiku GenpeHHON KOCTH, BCe-
To CKeJieTa W YJIbTPaIMCTaIbHOTO OTHela Jy4eBOW KOCTU
ObLIO 0OHAPYXKEHO Y XKEHIIMH C OKUPEHUEM U MeTaboImde-
CKMM CHUHIPOMOM B OTJIMYME OT MALUEHTOK C MPeaoXupe-
HueM (p < 0,001). TBS Ob11 3HAUUTEBHO BBILIE Y KEHIIUH
¢ U30BITOYHOI Maccoil TeJla o CPAaBHEHUIO C MTallMeHTKaMU
C OXXMpPEHUEM U MeTabOJUUYECKUM CUHAPOMOM. AHAIN3 MO~
KazaJl 3HAYUTEJIbHYIO TTOJIOXKUTETbHYIO KOPPEJISIIUI0 MEXITy
OKPY>XHOCTbIO Taquu, ypoBHeM Tpurauuepuaos u MITKT
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MOSICHUYHOIO OTZeJa MO3BOHOYHMKA U OeIPEeHHOI KOCTHU.
YcraHoBIIeHa 3HAYUTENbHASI OTpUIlATESIbHASI CBS3b MEXIy
YPOBHEM JIMITONMPOTEMHOB BhICOKOM TmoTHOocTt (JITIBIT) B
ceiBopoTke KpoBu U MITKT wuccinenyembix yyactkoB. Bbi-
Boabl. TBS (L —L,) monoxuTenbHO KOPPeaupyeT ¢ ypoBHEM
JITIBII. HecmoTpst Ha To uto nmoka3zareau MITKT ObLiu ayu-

1Ie Y XKEeHIIWH C METabOJNYECKIUM CUHIPOMOM, YacToTa He-
BepTeOpaTbHBIX ITEPEJIOMOB B 3TO IpyIITe OblIa 3HAUNTEIb-
HO BBIIIIE.

KioueBble cji0Ba: MuHepajibHasi IUIOTHOCTh KOCTHOM TKa-
HU; TI0Ka3aresib KauyecTBa TPaOeKyJIsSpHON KOCTHOU TKaHU;
MeTaboINYeCKUil CUHIPOM; TIepeioM

Moeopo3Hiok Bnaducnae', MapmuHiok Jlapuca?, CusoHeHkKo Ipuna®, MapmuHiok Jlinia?

A3 «lncmumym 2epoumonoaiiim. ].®. Ye6omapooea HAMH Ykpainu», m. Kuie, Ykpaina
2/1BH3 «TepHoninbcekuli 0epxxasHuli Medu4Huli yHisepcumem imeHi I.fl. lop6ayescbko20», M. TepHonine, Ykpaina
3Kuiecbkuli micokuli yeHmp padiayiliHo20 3axucmy 2pomMaoAaH, NocmMpax<oasaux eHacniook YepHob6unecbkoi kKamacmpodgu,

m. Kuie, Ykpaina

3B’A30K meTaboniuHoro cMHApomy i MiHepanbHOI WiNbHOCTI KiCTKOBOI TKAHVHM,
NoKa3HNKa AKOCTi TPabeKynApHOI KiCTKOBOI TKAaHNHU B XKIHOK Yy NOCTMeHoMnay3aJlbHOMY
nepiofi 3 HeBepTe6panbHNMN Nepenomamm

Pe3iome. Akryanpnicte. MemnuHa, coliaibHa i €KOHOMIY-
Ha 3HAYMMICTb OCTEONOpPO3y 00YMOBJIEHA 3HUKEHHSIM SIKOCTi
KUTTS, 30UTbIIEHHSIM iHBAJIITHOCTI Ta CMEPTHOCTI MalliEHTIB
Y pe3yJabTarti MepeoMiB, BUKINKAHUX HU3bKOCHEPTeTUIHOIO
TpaBMo10. MeTa JOCHiKeHHS: BUBUUTH KOPEJISILII0 KOMITO-
HEHTIB MeTabOoIiYHOTO CUHIPOMY, MiHEPaJIbHOI IIITBbHOCTI
kictkoBoi TkaHuHU (MILIKT) i mokasHuKa sIKOCTi TpadeKy-
JISIpHOI KiCTKOBOi TKaHUHM (trabecular bone score — TBS) y
XIHOK Y TIOCTMEHOTIay3aJIbHOMY TIepiofli 3 HeBepTeOpaTbHU-
MU Tepeiomamu. Marepiaim Ta Metomu. [lamieHTKH B mocT-
MeHoITay3aJbHOMY Tepioi BikoM 50—79 pokiB (n = 1161) 6y-
JIi 00CTEXEeHi i po3MoJiiJieHi Ha TpU TPyIuU: A0 Ipynu A yBi-
ity 419 XiHOK i3 TIiABUILIEHOIO MACoIO Tia (iHAeKC MacH Ti-
na (IMT) — 25,0—29,9 xr/m?), rpyniu b — 442 xiHKM 3 0Ku-
pinHam (IMT > 29,9 kr/m?) i 1o rpynu B — 300 xiHoK i3 Me-
TabOJIIYHUM CUHIPOMOM (IiarHO3 YCTAHOBJICHUIA BilITOBITHO
1o KputepiiB MixHapoaHoi ¢geaepauii giadety, 2005). JIBox-
eHepreTMyHa peHTreHiBcbka abcopbuiometpis (Prodigy, GE
Medical systems, Lunar, Madison, WI, USA, 2005) Bukopuc-
ToByBasiacst mjist BusHadyeHHss MIIIKT mornepekoBoro Bimui-
Jy xpebra (L —L,), ImniAKK cTerHa, BCbOro CKEJIETy i mepe-
TUTIYYs i MOKa3HMKIB SIKOCTi KiCTKOBOI TKAHUHU (OCTaHHIX —

3a JIOIIOMOTO0 TIporpamMHoro 3abe3neyeHHss Medimaps). [la-
Hi aHaJTi3yBajMcs 3a JOMOMOroo rporpamu Statistica 6.0. Pe-
3yabTaTu. 3HauHe 30iabieHHs: MILIKT nonepekoBoro Bimi-
1y xpebra (L —L,), MIniKY CTETHOBOI KiCTKH, BCbOTO CKENIETY
i YJABTpaaicTalIbHOrO BiJyIiJly IPOMEHEBOI KiCTKU OYyJ10 BUSIB-
JIEHO B XKiHOK 3 OXMPiHHSM i MeTabOIiYHUM CUHIPOMOM Ha
BiIMiHYy Binm mauieHTOK i3 mpemoxupintasaM (p < 0,001). TBS
OyB 3HAYHO BUILIMM Y XiHOK i3 MiIBUILIEHOIO Macolo TiJia Mo-
PIBHSIHO 3 MALlIEHTKAMU 3 OXUPIHHAM i METaOOJTIYHUM CUH-
JIIPOMOM. AHAaJIi3 ITOKa3aB 3HAYHY IMO3UTUBHY KOPEJISIIiI0 MixX
OKpYKHICcTIO Tajii, piBHeM TpuriiuepuniB i MILIKT nomne-
PeKOBOro Biily XxpeOdTa i CTerHOBOI KiCTKU. YCTaHOBJIEHUI
3HAaYHMI HETaTUBHUI 3B’I30K Mix piBHEM JIITONPOTEIHIB BU-
cokoi minbHocTi (JITIBILL) y cuposarii kpoBi Ta MILIKT no-
criakyBaHuX IiisHOK. BucuoBku. TBS (L —L,) mosutuBHO
Kopesoe 3 piHeM JITIBILL. He3Baxkatouu Ha Te 1110 MOKa3HU-
ku MIIKT Oyay kpaliuMu B XiHOK i3 MeTaOOJiYHUM CHUH-
JIPOMOM, 4YaCTOTa HeBEepTeOpaIbHUX IMEPEJOMIB y Wi TpyIi
OyJ1a 3HaUHO BUILIOIO.

Kimo4oBi cjioBa: MiHepasibHa 1IIBHICTH KiICTKOBOI TKAHUHM;
MOKAa3HUK SKOCTI TpaOeKyJSIpHOI KiCTKOBOI TKAHUHU; MeTa-
0OJIIYHUI CUHIPOM; TTEPEIOM
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