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PaboTa nocesileHa M3yyYeHuo cogepaHus Makpo- n MukpoanemeHToB (Ca, Mg, Cu, Fe, Zn) B
CbIBOPOTKE KPOBU y GONbHbIX BUOPaLVOHHOW GONE3HbI0 NPY OTCYTCTBUM U HANMYUM COMYTCTBYIOLLEN
rmnepToHn4eckon 6onesHu. BoisBneHbl M3MEHeHNs MUHeparnbHOro coctaesa y obcnenoBaHHbIX 6onb-
HbIX, KOTOpblE YCUNMBAIOTCA NO Mepe NporpeccMpoBaHns BUbpaumoHHon 6onesHn. Hanbonblune nsme-
HEHUs1 OTMeYanucb B OCHOBHOW rpynne HabntoaeHns, y 60rbHbIX C COMeTaHHON NaTonornen.
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THE ROLE OF BIOELEMENTAL HOMEOSTASIS CHANGES IN PATIENTS SUFFERING FROM
VIBRATION DISEASE COMBINED WITH HYPERTENSION DISEASE

The Kharkov National Medical University, Kharkov, Ukraine

One of the leading role in the professional pathology belongs to vibration disease (VD) at which
the development of vascular and peripheral nervous system, musculoskeletal system, vestibular ana-
lyzer affection syndromes is possible. VD according to its frequency takes the second place among
the peripheral nervous system diseases (after dust pathology of respiratory apparatus) among the
workers of Ukrainian main industries. According to the data of numerous researches cardiovascular
pathology is the leading comorbiduous state with professionally stipulated diseases. In the structure
of accompanying cardiovascular diseases the hypertension disease (HD) is prevailed. Though, the
bioelemental homeostasis which the patients with vibration disease in accordance with hypertension
disease have, has been still poorly studied.

Aim. The research of the dynamics of minor and major mineral composition in blood serum with
VD and HD patients.

Materials and methods of the research. It was included 107 patients with the vibration disease
diagnosis of local vibration of the | and |l stages, aged 41-66 (average age 54+6,17). Among them 60
patients had VD with HDII (the main group), and 47 patients had isolated VD (comparison group). The
content of minor and major mineral elements (calcium, magnesium, zinc, copper, iron) was deter-
mined by atomic absorption method with a spectrophotometer “Saturn-4” (Russia).

Results and their discussion. It was detected the statistically important increase in Ca (p<0,001)
in the comparison group as compared with the following group and also the accumulation of this fig-
ure at VD progressing. It's also detected statistically important increase in Ca (p<0,001) in the main
group compared to the comparison and following groups. The level of Mg was statistically authentic
(p<0,001) increasing in the comparison group compared to the following group. The level of Mg was
increasing on VD progressing. Statistically authentic increase of Mg (p<0,001) in accordance with
combined HD is evidently adoptation reaction aimed at the prevention of vasospastic reactions. It was
also detected statistically important (p<0,001) increase of Zn connected with VD progressing. We
also detected statistically authentic increase of Fe in the group with accompanied HD. In the course
of the research it was detected a slight increase of Cu in blood serum with the patients with isolated
VD. The content increase of Cu in blood serum can be also connected with the abnormality of trans-
port protein synthesis in the liver against the background of vibration stipulated pathology of liver. The
authentic increase of Cu in the main group was observed. Despite the fact that changes of biometals
had multidirectional character, with the pathophysiological point of view these abnormalities can be
determined as “syndrome of combined imbalance of biometals”.
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Conclusions. The content of biometals in examined patients’ blood plasma in all groups was
reliably higher than in the control group. The most significant differences were in the blood of pa-
tients suffering from vibration diseased with hypertension disease and they were increasing with
pathology severity. The increase in the content of biometals in examined patients of all groups indi-
cates the existence of common links in abnormalities of vascular tone regulation in VD and HD
patients and indicates the active collaboration of examined minor mineral elements in these pro-

cesses.

Key words: vibration disease, hypertension disease, calcium, magnesium, copper, iron, zinc.

OpHe 3 NpoBigHMX MicLb Y NpodecinHin naTo-
norii BigBoaMTbCs BibpauinHiin xsopobi (BX), npu
SKIN MOXIUBUIN PO3BUTOK CUHOPOMIB ypaXKeH-
HS CYAWHHOI Ta NnepudepuyHol HEPBOBOT CUCTEM,
OMOPHO-PYXOBOro anapaTy, a TakoX BecTubynsp-
Horo aHanisatopa. BoHa nocigae gpyre micue ce-
pen 3axBoptoBaHb NepndepnyHOi HEPBOBOI CUCTeE-
MU (nicns NWIOBOI NAaTOSOril OpraHiB AMxaHHs) ce-
pen npauiBHUKIB OCHOBHUWX ranyser npoM1croBOC-
Ti Ykpainu [1]. 3a gaHnMun yncneHHux OocnimKeHb,
cepLeBo-CyaMHHa NaTonoria € NpoBigHMM KOMOp-
OigHUM cTaHOM Mpu NPOdECIiHO 3yMOBIIEHMX 3a-
XBOPIOBAHHAX. Y CTPYKTYpi CynpoBigHUX Kapgio-
BaCKyNspHMX 3axXBOPIOBaHb NepeBaxae rinepro-
HiyHa xBopoba (IMX) [2].

TpaguuinHo po3sutok BX posrnsgaerbca 3
no3uuii aganTauii opraHiamy 40 3MiH HaBKOMULU-
Hboro cepegosuula [3]. [loBeaeHo, Wo Bibpauin-
HWUI NoApPasHUK, AKNA € MOTYTHIM XPOHIYHUM CTpe-
COpPOM, CMPUYMHIOE CKMagHi NOPYLUEHHSA Helpo-
pedeKTOPHOro Ta HENMPOrymMopanbHOro xapak-
Tepy [4]. Pi3HOMaHITHI nopyLeHHs BereTatnBHOI
HEPBOBOI CUCTEMM MOXHa MOACHUTU MOPYLUEH-
HAM KipKOBO-MiAKIpKOBUX B3aEMO3B’S3KIiB, NiABU-
LLEeHHAM TOHYCY peTukynapHoi dopmadii [5]. Bi-
AOMO, L0 OHI€l0 3 NaHOK naToreHesy Bibpauin-
HOi nmaTonorii € gncbanaHc GiomeTanis, K1 Npu-
3BOAUTb A0 PO3BUTKY MOMiopraHHOT HegoCTaTHOC-
Ti [6]. OgHak 3anuwaeTbcs MmanoBuB4yeHUM 6io-
erleMeHTHUn romeocTas y xsopux i3 BX y noea-
HaHHi 3 [X.

MeTa poboTV — [OCHiAXKEHHSA AMHaMIKLN MaKpo-
i MiIKpOENEMEHTHOrO cKragy B CUMpOBaTLi KpOBi y
xBopux i3 BX y noegHaHHi 3 'X.

MaTepianu Ta meToan AoCniAKeHHA

KniHiyHoto 6a30t0 A4na npoBedeHHst JoCnioKeHb
OyB HayKOBO-AOCMIOHWIA IHCTUTYT ririeHn npaui Ta
npodeciiHNX 3axBoproBaHb XapKiBCbKOro Hawio-
HanNbHOro MeAMYHOro yHiBepcuTeTy. Y AoCniaxKeH-
HA ©ynu BkmoveHi 107 xBopux i3 giarHo3om BX
Bif BNnMBY nokanbHoi Bibpauii | Ta Il cTyneHiB Bi-
Kom Big 41 go 66 pokie (cepegHin Bik — (54,001
16,17) poky). 3 Hux y 60 xBopux BX byna noea-
HaHa 3 X Il cTagii (ocHOBHa rpyna), a y pewTu
47 xBopux byna isonboBaHa BX (rpyna nopiBHsAH-
HS). Y CBOW 4epry, KoxHa rpyna Oyna nogineHa

P

Ha nigrpynu 3a ctyneHem BX. OcHoBHy rpyny no-
ainunu Ha nigrpyny i3 BX | ctynena 3 X Il cTagii
(26 ocib) i gpyry nigrpyny xsopux i3 BX Il ctyne-
Ha 3 X |l cTagii (34 ocobu). pyna NOPiBHAHHS
6yna nogineHa Ha nigrpyny 3 isonboBaHow BX
| ctynensa (21 ocoba) Ta nigrpyny 3 i30fbOBaHO
BX Il ctyneHs (26 oci6). BmicT makpo- i Mmikpoene-
MeHTiB (ME) — kanbujito, Marhito, UMHKY, Migi Ta
3anisa B1u3Ha4yanv atoMmHo-abcopOuiiHiM MeTogoMm
Ha cnekTpodoTomeTpi «CaTtypH-4» (Pociq) [7]. Cta-
TUCTUYHWIA aHani3 AaHuX NPOBOLUN 3a SOMOMOIO0
KOMM’IOTEPHOro nakeTa NpUKNagHuxX nporpam ang
00po0bkM cTaTUCTMYHOI iHpopmauii Statistica 6.1
(StatSoft, Inc., CLLUA). Insa nopiBHAHHA ABOX HOp-
MarnbHUX PO3noainiB BUKOPUCTOBYBaNN t-kputepin
CtblogeHTa. Akwo xo4a 6 oguH i3 po3noginis He
OyB HOpManbHUM, A5 NOPIBHAHHA He3aneXHux
BMBIpOK 3aCTOCOBYBanu paHroBui Kputepin Mah-
Ha — YiTHI.

Pe3ynbTatn gocnigxeHHsA
Ta iX 06roBopeHHA

AKTMBHO BMBYAETLCSA BHECOK MOPYLUEHb OOMI-
HY eceHuianbHUXx GiomeTaniB y natoreHe3 BX.
3’aBunacg HoBa iHopMaLis NpPo B3aEMO3B’A30K
obmiHy GiomeTtanis i3 membpaHonaTonoriYHNMM
NopyLLUEHHAMK, 0COBMBO 3 NpoLecammn nepekunc-
HOrO OKMCHEHHS MinigiB, OeCTPyKTypu3sauieo cy-
OWHHOI CTiHKK [8]. Taknum YmHoM, BioMeTanu € Bax-
nMBUMK KaTanisatopamm OBMiHHUX NPOLECIB i
BidirpatoTb 3HaAYHy ponb Yy aganTauil opraHiamy B
HOPMi Ta Npwn NaTonoril.

B opraHismi ntoguHn Ca 6epe yyacTtb y noby-
[JO0BIi KICTKOBOT TKaHUHW, Yy NpoLecax 3ropTaHHs Kpo-
Bi, perynioBaHHi BOAHO-CONbOBOro obmiHy, 36ya-
NMBOCTI HEPBOBOI CUCTEMU, M’I30BOMY CKOPOYEH-
Hi, Oii AesKnX ropMOHIB. Y HaWoOMy OOCHIAXEHHI
cnocTtepiranocya CTaTUCTUYHO 3Hauvylwe nigBu-
weHHsa Ca (p<0,001) y rpyni NOpiBHSAHHA WOA0
rpynu KOHTPOMIO: rpyna 3 isonbosaHoo BX | cT.
— 2,51 mmons/n ME [2,45; 2,54], rpyna 3 i30Mnb0-
BaHoto BX Il ct. — 2,86 mmonb/n ME [2,78; 2,90],
rpyna koHTponto — 2,41 mmone/n ME [2,34; 2,47],
a TaKkoX 3pOCTaHHS AAHOro nokasHuka npw npo-
rpecyBaHHi BX. Lli 3MiHV MOXHa NOACHUTU TUM, LLIO
CUCTEMHUI XapaKTep YLKOMKEHHS KIITUHHUX
mMeMb6paH npwu BibpauinHin naTonorii, y ToMy Yunc-
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ni B rMagkoM’'si30BMX KNiTUHaX apTepin, moxe OyTu
OCHOBO N4 nigsuweHHs Ca Ta NnpussoanTn 4o
pO3BUTKY cneyudivyHoro ans BX nepudepunyHoro
aHroOMCTOHIYHOTO cMHAPOMY. Moro po3BuTok, y
CBOIO 4epry, BNMvMBae Ha CYAUHHWUIA TOHYC, peo-
NOriYyHi BNACTMBOCTI KPOBIi, MIKPOLMPKYNALio Ta
perioHanbHWI KpoBOTIK [9].

Takox crnocTepiranocsa CTaTUCTUYHO 3HauyLle
nigemweHHs Ca (p<0,001) B OCHOBHI rpyni Wono
rpynu NOPIBHSAHHSA Ta KOHTponto: niarpyna BX | cT.
X II et. — 3,09 mmonb/n ME [3,01; 3,20], rpyna
3 isonboBaHoto BX | cT. — 2,51 mmone/n ME [2,45;
2,54], rpyna koHTponio — 2,41 mmons/n ME [2,34;
2,47]; nmigrpyna BX Il ct. X Il c1. — 3,50 mmonb/n
ME [3,38; 3,61], rpyna 3 isonboBaHot BX Il cT.
— 2,86 mmonb/n ME [2,78; 2,90], rpyna KOHTpO-
no — 2,41 mmons/n ME [2,34; 2,47]. Lli 3miHK 3y-
MOBIEHi HaPOCTaHHAM Ba30CNaCTUYHUX peakLii,
SKi XapakTepHi gnsa nepebiry M'X.

36inbweHHs BMicTy Ca B KpOBi B NOEAHAHHI 3i
30inbweHHAM BMmicTy Mg BigoGpaxae npouecu
mMobini3auii Mg 3 TKaHUH sK KodhakTopa YMCHEH-
HUX €H3MMHUX peakLuin, HeobxigHuX ANns akTuBa-
Ll eHepreTMyHoro Ta NIacTMYHOro oomiHy. PiBeHb
Mg ctatuctuyHo BiporigHo (p<0,001) 36inbLy-
BaBCS B rpyni NOPIiBHAHHA WOA0 KOHTpono: BX
| ct. — 1,11 mmonbe/n ME [1,07; 1,14], BX Il cT.
— 1,39 mmons/n ME [1,33; 1,47], rpyna KOHTpoO-
nto — 0,86 mmons/n ME [0,81; 0,88], Takox piBeHb
Mg 3pocTtaB y mipy nporpecyBaHHs BX. OTpuma-
Hi pe3ynbTaTu, MIMOBIPHO, 3YMOBIIEHI TUM, LLO MO-
CUNEHHS npoLeciB ninianepokcngasun 3 genpeci-
€10 aHTMOKcMAaHTHOI cuctemmn npu BX cynposo-
AXYOTbCA CUCTEMHUMU YpaKeHHAMU MemOBpaH
KNiTUH | CyOKNITUHHMX CTPYKTYP, 3PYLUEHHAMMW HEWN-
poropMoHanbHOI perynauii 3a TMNOM pPaHHbOI iH-
BONIOTUBHOI NepebynoBu, posnagaMmun Mikpoump-
KynAuii 3i 3HWKEHHAM NNacTUYHOro N eHepreTuy-
HOro 3abe3neyYeHHs opraHiB i TKaHUH, XPOHIYHOK
rinokcieto. Kpim Toro, 3amiHa koHueHTpadii Mg npu-
3BOAMTb [0 crnasmy CyauH, NiABULLIEHHS TX Yy Tnn-
BOCTi 0 npecopHux areHTis [10].

HopmanbHuin piBeHb Mg HeobxigHuin ons pery-
nsauii HepBOBO-M’SI30BOI NMPOBILHOCTI Ta TOHYCY Cy-
AvH. CTaTUCTUYHO BiporigHe 3pocTaHHst BMICTY Mg
(p<0,001) 3anexHo Big noegHaHoi X i €, MabyTb,
3aXMCHO-MPUCTOCYBArbHOK peakLieto, cnpsiMoBa-
HOK Ha 3anobiraHHs Ba30CMaCTUYHUM peakuisMm:
nigrpyna BX | ct. X Il c1. — 1,16 mmons/n ME
[1,11; 1,20], rpyna 3 i3onboBaHoto BX | cT. —
1,11 mmone/n ME [1,07; 1,14], rpyna KOHTPOMo —
0,86 mmons/n ME [0,81; 0,88]; nigarpyna BX Il cT.
X1l er. — 1,59 mmone/n ME [1,49; 1,70], rpyna 3
isonsoBaHoro BX Il ct. — 1,39 mmonw/n ME [1,33; 1,47],
rpyna koHTponto — 0,86 mmonk/n ME [0,81; 0,88].

A oT Zn, Fe, Cu BMKOHYIOTb GionoriyHy posnb
KaTanisatopiB XiMiYHMX peakuii B opraHiami, 6e-
PYTb y4acTb Yy peryntoBaHHi XNUTTEBO HEOBXiAHMX
dyHKUiIN. BOHN MICTATLCA B TKAHWMHAX opraHiamy
B AYXXE Marux KinbKOCTsX, ane MiHiMasbHi Bigxu-
NEHHA X BMICTY Bi HOPMU CMPUYMHIOKTE TSXKKI
NOpYLWeEHHS 0BMIHHMX NpoLeciB i, K Hacnigok,
PO3BUTOK 3aXBOPHOBAHb.

Hamu B xoai gocnimkeHHsa Takox Oyno BusiB-
NEeHo cTaTcTUYHoO 3Havywe (p<0,001) niaBrer-
HA Zn, noB’d3aHe 3 nporpecyBaHHaM BX; BX | cT.
— 19,17 mkmonwe/n ME [17,06; 20,4], BX Il cT. —
22,47 mkmone/n ME [21,31; 23,33], rpyna KOHT-
ponto — 17,05 mmone/n ME [15,35; 18,89]. Lle,
MMOBIPHO, 3yMOBJIEHO HAOXOMKEHHSM Zn i3 Tka-
HWUHHOTO «Aenox» Nig A€o rIOKOKOPTUKOIAIB Y Bia-
noBigb Ha BibpauiiHUiA CTpecC, a TakoX AK MOX-
NVBUI BapiaHT aHTMOKCUOAHTHOro 3axucty [11].

PiBeHb Fe cTaTucTMyHO BiporigHo 36inbLlyBaB-
cs (p<0,001) y rpyni NOPIBHSIHHS W00 KOHTPOSIb-
Hol rpynu: nigrpyna 3 BX | cT. — 22,9 mkmons/n
ME [22,3; 23,8]; nigrpyna 3 BX Il cT. —
28,5 mkmone/n ME [27,3; 29,7]; kOHTpOnbHa rpy-
na — 18,8 mkmone/n ME [17,95; 19,5]. Lli 3miHn mo-
XYTb CBIiOYMTM NPO ageKBaTHE MOCUMEHHA QOYHK-
LliOHYBaHHA CUCTEMWN MIKPOCOMAIIbHOMO OKUCHEHHS
Ha d)OHi MacCUBHOIO BMKMAY IMHOKOKOPTUKOIAIB Y Big-
noBigb Ha BibpaUiiH1iA cTpec abo NPo KOMMEHCYo-
4y posib NiMdaTUYHOI CUCTEMN B perynsLii MibKcuc-
TEMHUX B3aEMO3B’A3KIB AaHoro GiomeTany [12].

TakoxX HaMu BUSIBIIEHO CTAaTUCTUYHO BiporigHe
36inbweHHs Fe B rpyni 3 cynposigHoto X, Y nia-
rpyni xeopux i3 BX | cT. X Il cT. piBeHb Fe cra-
HoBuB 24,9 mkmonbe/n ME [24,5; 25,8]; y nigrpyni
XBOpUX 3 i3onboBaHo BX | cT. — 22,9 mkmonb/n
ME [22,3; 23,8] i B KOHTpONbHIiN rpyni —
18,8 mkmonb/n ME [17,95; 19,5]. Y nigrpyni xBo-
pux i3 BX Il ct. 'X Il cT. piBeHb Fe cTtaHoBMB
33,1 mkmonb/n ME [24,5; 25,8]; y nigrpyni xsopux
3izonboBaHoto BX Il cT. — 28,5 mkmonw/n ME [27,3;
29,7] i B kKOHTpOnbHin rpyni — 18,8 mkmons/n ME
[17,95; 19,5]. BusiBneHe nigBuLLeHHs piBHS Fe, Wwo
Bigirpae Benuky ponb Yy iHTEHcudikauii npouecis
NepPeKNCHOro OKUCHEHHSA NinigiB Yepes3 3HUXEHHS
aKTMBHOCTI rnyTaTioHNepokcmMaasun, € akTopom
po3BuTKy X Ta ii ycknagHeHb. Y uinomy niasu-
LeHnn piBeHb Fe MOXHa po3suiHioBaTh SK 06TSX-
nneui paktop y natoreHesi X i BX.

Y xopi gocnimKeHHS BUABIIEHO HE3HAYHE NiaBu-
weHHsa Cu B nnasmi KpoBi Y XBOPUX 3 i30JTbOBAHOID
BX: y migrpyni 3 BX | cT. — 22,9 mkmons/n ME [18,3;
25,5]; y nigrpyni 3 BX Il ct. — 24,9 mkmonbs/n ME
[22,7; 26,7]; koHTponbHa rpyna — 18,8 Mkmonb/n
ME [15,5; 21,3]. CnocTepexyBaHe He3Ha4He 30irb-
weHHs BMicTy Cu B nnasmi KpoBi Moxe 6yTu no-
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B’si3aHe 3 MOPYLUEHHAMU B CUCTEMI MiKpocoMarb-
HOrO OKUCHEHHS nediHku. Ak Bigomo, Cu moxe
NMeBHOI0 MIpOK BNIMBATU Ha IHTEHCUBHICTb Mpo-
LieCiB MEPEKNCHOro OKMCHEHHS MinigiB Yepes yTBo-
peHHs1 cynepokengancmyTtasu. NigBuLLeHHs BMic-
Ty Cu B nNna3mi KpoBi Moxe ByTn Takox noe’dA3a-
He 3 NOPYLUEHHSM CUHTEe3y TPaHCMOPTHUX Binkis
y neviHui Ha ¢oHi BibpauinHO-3yMOBIEHOI naTo-
noril neviHkm [13].

Hamu BuABNeHo cTaTUCTUYHO BiporigHe 306inb-
weHHa Cu B ocHOBHIM rpyni. Y nigrpyni xBopux i3 BX
| ct. Xl cT. piBeHb Cu cTaHoBMB 28,1 Mkmonb/n ME
[25,1; 30,9]; y niarpyni xBopux 3 i3onboBaHow BX
| ct. — 22,9 mkmonb/n ME [18,3; 25,5] i B KOHT-
ponbHin rpyni — 18,8 mkmone/n ME [15,5; 21,3].
Y nigrpyni xsopux i3 BX Il c1. X Il cT. piBeHb Cu
ctaHoBuB 33,9 mkmone/n ME [31,6; 36,1], y nigrpyni
XBOpuX 3 izonboBaHo BX Il cT. — 24,9 mkmonb/n
ME [22,7; 26,7] i B KOHTPONbHIA rpyni —
18,8 mkmonb/n ME [15,5; 21,3]. IMigBULLLEHHA KOH-
ueHTpauii Cu, MabyTb, NOACHIOETLCS TUM, LLO LieW
biomeTan 6epe yyacTb Y akTMBaLil CUHTE3Y OKCU-
Ay a30Ty — OOHOro 3 OCHOBHUX Perynsatopis cy-
AVNHHOTO TOHYCY, 3HWXKEHHSI SIKOro ocobnvBo Bu-
paxeHe npu noegHaHHi BX i3 X,

dizionoriyHe 3Ha4YeHHs Makpo- Ta Mikpoene-
MEHTIB BM3HAYa€TbCS X y4acTio Yy CTPYKTypax i
PYHKLIAX BiNbWOCTI (PepMeHTaTUBHUX CUCTEM i
npotecax, siki (poxogsaTb B OpraHiami, y nnactuny-
HUX Npouecax i nepedbyaoBi TKaHMHK, Y HOpPMY-
BaHHi iMyHITETY, Yy NiATPUML KNCITOTHO-OCHOBHO-
ro cTaHy Ta BOOHO-CONbOBOro oomiHy [14]. KoH-
LeHTpaLis ioHiB MeTanis y opraHiami noguHu 3Ha-
XOAUTbCA Ha NEBHOMY PiBHIi, MOPYLIEHHA SAKOro
NpPW3BOANTbL 0 PI3HOMaHITHUX NATOSOrNYHNX CTa-
HiB.

Hes3Baxkatoum Ha Te, Lo 3MiHK BiomeTanis manmu
pi3HOCMPAMOBaHUIA XapakTep, 3 natodisionoriyHol
TOYKM 30pY, Ui MNOPYLUEHHS MOXHa BU3HAYUTU SK
«cuMHApom koMbiHoBaHoro gamcbanaHcy biomeTta-
nie» [15].

BucHoBKM

1. BmicT GiomeTanie y 00CTEXEHMX XBOPUX YCiX
rpyn 6yB BipOrigHO BULLIMM, HiXK Y KOHTPOIbHIN rpy-
ni. Hanbinblw 3Havywmymy BiAMIHHOCTI BUSIBMNEHI B
KpOBi XBOPWX i3 BiGpaLiiHo XBOpo6OLO B NoegHaH-
Hi 3 riNepPTOHIYHOI, WO 36iNbLUyBanmcs B Mipy 3poc-
TaHHSA CTYNEeHS TSHKKOCTI MOEAHAHOI NaTosoril.

2. 30inbleHHs BMiCTy GiomeTaniB y obcTexe-
HUX XBOPUX YCiX rpyn CBig4YNTb NPO HasBHICTb 3a-
ranbHUX NaHoOK nopyleHb perynsuii CyanHHOro
TOHYCY Y XBOPUX i3 BiOpaLiiHO Ta rinepTOHIYHO
xBopobamu, a TakoX Npo akTUBHY yyYacTb AOCHi-
DPKYBaHUX MIKpOeneMEeHTIB Y LMX npoLecax.
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