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CHEMICAL SCIENCES

ADSORBATION PROPERTIES OF METHANOLE AND
ETHANOL MOLECULES IN NH,ZSM-5 ZEOLITE
Abdulkhaev T.D.', Kuldasheva Sh.A.%, Tursunov N.N.?
(Republic of Uzbekistan) Email: Abdulkhaev519@scientifictext.ru

! Abdulkhaev Tolibjon Dolimjonovich - Doctor of Philosophy (PhD),
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’Kuldasheva Shakhnoza Abdulazizovna - Doctor of chemistry, chief
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ACADEMY OF SCIENCES OF THE REPUBLIC OF UZBEKISTAN,
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STursunov Nodirbek Nematillayevich — Assistant,
CHEMISTRY DEPARTMENT,

NAMANGAN ENGINEERING AND TECHNOLOGY INSTITUTE,
NAMANGAN,

REPUBLIC OF UZBEKISTAN

Abstract: the differential heat and isotherm of methanol and ethanol
adsorption in zeolite NH,ZSM-5 were measured and compared at
303 K. Based on the obtained results, the mechanism of adsorption
of methanol and ethanol in NH,ZSM-5 zeolite is described from
initial filling to saturation in detail. The adsorption of isotherm was
described using the equation of the volumetric saturation theory of
micro pores. The results of the analysis of ethanol adsorption on
ZSM-5 zeolite show that the amount of differential heat of
adsorption in the straight and zigzag channels is parallel to the
adsorption of methyl alcohol.

Keywords: isotherm, adsorption heat, entropy, thermo kinetics, ion-
molecular complexes, NH,ZSM-5zeolite, methanol and ethanol,
adsorption calorimeter.



AJICOPBIIMOHHBIE CBOMCTBA MOJIEKYJ METAHO.IA
N 3TAHOJIA B HEOJIMTE NH,ZSM-5
Aonyaxaes T.J1.', Kyanamesa III.A%, Typcynos H.H.?
(Pecny0iinmka Y30eKuUCTaH)

'460ynxaes Tonubscon Jomummxconosuy — dokmop Quiocopekux nayk
(PhD), cmapwuti npenooasames,
kagheopa xumuu,
Hamaneanckuii unsicenepro-mexnono2uieckuti UHCMumym,
2. Hamanean;
’Kynoawesa laxnosa A6Oyaazu306Ha - 00OKMOP XUMUYECKUX HAYK,
2/IABHBILL HAYUHBIL COMPYOHUK,
nabopamopusi KOANOUOHOU XUMUU,
Hucmumym obwetl u HeopeaHuueckou Xumuu
Axademus nayk Pecnybnuxu Y3oexucman, 2. Tawkenm,
I Typcynos Hooupbex Hemamuniaesemy — accucmenm,
Kagheopa xumuu,
Hamaneanckuii unsicenepro-mexnono2uieckuti UHCImumym,
2. Hamamnean,
Pecnybnuka ¥36exucman

AnHomayusa: uzmepeHvl U Cconocmaenenvl  Oup@epeHyuaIbHas
menjioma u uzomepma aocopoyuu MemaHoaia u 3MaHola 8 yeoaume
NH,ZSM-5 npu 303 K. Ha ocHoge nojy4eHHbIX pe3yibmamos Onucam
mexanusm aocopoyuu memarnona u smaroaa 8 yeoaume NH,ZSM-5 om
HAYanbHO20 3aNOJHeHUss 00 HAcbleHUs. NnoopodoHo. Adcopbyus
usomepmuvl ObLIA ONUCAHA C UCHOIL308AHUEM YPABHEHUS 00bEMHOU
meopuu Hacvlerus muxponop. Pesyiomamovl aumanuza aocopoyuu
smanona Ha yeoaume ZSM-5 nokxaszwiearom, umo GelUHUHA
ougppepenyuanvroti  meniomsl  adcopoyuu 8 - NpAMOM U
3U23A2000pA3HOM  KAHANAX NAPALIENbHA a0COpPOYUU  Memuio8020
cnupma.

Kntouesvie cnoea: uzomepma, adcopoyuorHas menjioma, SHmMponus,
MEePMOKUHEMUKA, — UOHOMOAEKYAapHble  Komnaekcwvl, NH,ZSM-5-
Yeonum, Memauol U SMAHO, A0COPOYUOHHBIU KATOPUMEMP.



The adsorption of isotherm of methanol and ethanol vapors in non-
defective zeolite NH4,ZSM-5 at 303 K, the thermodynamic functions of
the differential heat were analyzed by mutual comparison. The
adsorption of isotherm was processed by the three-dimensional
equation VOM (theory of volumetric saturation of micro pores). Based
on the data obtained, the complete adsorption mechanism of adsorption
of methanol and ethanol vapors in the defect-free zeolite from the
beginning to the saturation vapor pressure was determined. Today, in a
number of developed countries, ZSM-5 type zeolites are used as a very
effective catalyst in the production of high-octane fuel products from
petroleum products. In addition, the ammonium form of ZSM-5
zeolites is selected as a catalyst in the production of non-petroleum
products, i.e. high-octane gasoline from methyl alcohol. Therefore,
there is a growing interest in studying the adsorption and catalytic
properties of this type of zeolites. In this case, small methyl alcohol
molecules ZSM-5 zeolite increase the amount of branched-chain
hydrocarbons due to the interconnection at the intersection of straight
and zigzag channels, resulting in a high octane number in gasoline.
The results of the analysis of ethanol adsorption on ZSM-5 zeolite
show that the amount of differential heat of adsorption in the straight
and zigzag channels is parallel to the adsorption of methyl alcohol. In
particular, the alcohol molecules adsorbed for the purpose of the probe
help to explain the reason for the manifestation of hydrophilic
bifunctional properties in zeolites. Prior to the start of the experiment,
the samples were heated for 10 hours at 723 K under vacuum at 10~
Pa in the pumped state. The experiment was performed using an
adsorption-calorimetric device and method [1, C. 32-26]. Adsorption
temperatures and isothermal values were calculated at 303 K.

Results and their interpretation: When ZSM-5 zeolites are
synthesized by basic salts, crystals of NH4;ZSM-5 and ZSM-5
analogues with different metals in their active centers, especially in the
form of hydroxyl groups on the zeolite surface [2, P. 45-50].
Adsorbates such as methyl and ethyl alcohol are also very effective in
determining the degree of defect in these zeolites. The reason for the
large differential heat or 187 kJ / mol of adsorption from the initial
stages of adsorption can be explained by the strong binding of ethyl
alcohol molecules with NH, " cations , which is located at the center of
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the zeolite. The differential heat of methyl alcohol is 150-80 kJ / mol,
which 1s explained by the unobstructed interaction of methyl
molecules with ammonium cations at the active centers located at the
intersections of the zeolite channels. In this case, due to the presence of
strong hydrogen bonds in the alcohol molecule, the interaction of
highly negatively charged methoxyl and ethoxyl groups with the lattice
of oxygen atoms depends on the heat generation range of NH, " cations
187 - 75 kJ / mol. NH4ZSM-5 adsorbed methyl and ethyl alcohols are
confirmed by studies using a high-vacuum adsorption device.

O, Kjimol

Note:
mm Ethyl alcohol
Bl Methyl alcohol

Fig. 1. Differential heat of adsorption of methyl and ethyl alcohols
at 303 K in zeolite NH ,ZSM-5

It can be seen from the differential temperatures in the adsorption of
the ethanol and methanol polar molecules that the temperature change
is gradual, indicating that the NH4,ZSM-5 zeolite voids are relatively
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uniform. The differential heat of ethanol adsorption is on average ~ 10
- ~ 12 kJ / mol higher than the methanol O, in NH;ZSM-5, which
corresponds to the increase in heat in the group CH,

The ethanol adsorption isotherm in NH4ZSM-5 zeolite is almost
saturated at a = 3.1 mmol / g. The adsorption isotherm can be seen in
the initial stage of saturation, as well as the presence of strong
adsorption centers of ethanol. The isotherm has an elasticity at o ~
2.25 mmol / g. If we equate the density of ethanol in zeolite to the
normal liquid level at test temperature and calculate the volume
occupied by ethanol molecules during saturation, it becomes clear that
the ethanol NH,ZSM-5 channels are filled to ~ 96%.

The adsorption isotherm of ethanol in NH4ZSM-5 zeolite is
characterized by the three-dimensional equation of TVSM.

a=0,992exp[-(A/19,30)°]+1,442exp[-(A/10,70)°]+0,9 1 6exp[-
(A/2,79)"

In methanol, a slight decrease in the initial isothermal point
results in a sharp rise in pressure to -8.28 due to the interaction of
the active sites in the zeolite with the hydroxyl groups in the
methanol molecules and ammonium cations due to the interference
of the secondary adsorbate.This indicates the presence of strong
impact centers, as observed in the case of a flawless zeolite with a
large number of cations in the initial region due to the presence of
strong centers of zeolite.

In addition, the sharp rise of the isotherm, ie these curves are due
to the manifestation of the interaction of adsorbate-adsorbate
systems in the nanopores of zeolite. The adsorption isotherm of
methanol (Fig. 2) is well described by the equation of the volume
saturation theory of micropores (VOM) [3, C. 77-79].

Parameters of the first cycle equation for methanol-NH,ZSM-5
adsorbentA,; = 1,108 mmol / g, E; = 19.51 kJ / mol and N, = 5; for
the second period Ay, = 1.499 mmol / g, E, = 8.16 kJ / mol and N, =
5 for the third period appears Ag; = 1.261 mmol / g, E; = 3,54 kJ /
mol and N; = 1.
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Fig. 2. Adsorption isotherm of methyl and ethyl alcohols at 303 K
in zeolite NH4ZSM-5

A- Experimental values;
A - Values calculated using VOM

a =1,108exp[-(A/1951)]+1,499exp[-(A/8,16)°]+1,26 1 exp|-
(A3597 ()

As can be seen in Figure 2, the values of the theoretical
computational data overlap with the experimental data and it is
sufficient to divide this equation into three parts isotherms for a
complete description of the isotherm. The isotherm of methanol
adsorption in NH,;ZSM-5 is similar to the ethanol adsorption
isotherm and differs from each other by the lack of saturation
limiting adsorption. Although the significant difference between
methanol and ethanol Vo is that there are not enough hydrophilic
centers in NH4,ZSM-5, during prolonged adsorption the alcohol
molecule saturates almost the entire channel and various parts of
NH,4ZSM-5 zeolite.

Conclusion

The differential heat of methyl alcohol molecules in NH4,ZSM-5
zeolite consists of small wavy lines. Initially, the adsorption heat goes
up to 150 kJ / mol, and the heat rapidly decreases to 80 kJ /

9



mol.Differential heat of ethanol adsorption on NH;ZSM-5 zeolite
occurs in a wavy stepped view. Initially, the differential heat of
adsorption is 186.40 kJ / mol. A decrease in the differential heat of
adsorption is observed until the adsorption reaches 0.57 mmol / g. A
total of 3mmol / g of ethanol is adsorbed on this zeolite. We can see
that the differential heat is higher in the adsorption of ethyl alcohol
than in methyl alcohol. This, of course, depends on the nature of the
adsorbates. The composition of the adsorbates depends on the nature
of the methoxy and ethoxy groups.

References / Cnucok aumepamypul

1. Abdulkhaev T.D., Kuldasheva Sh.A., Yakubov Y.Yu. Interaction of
methanol molecules with zeolite active centers and channels
(NH4);35ZSM-5// UNIVERSUM Chemistry and biology (Moscow,
Russia), 2019. Ne 8 (62).

2. Rakhmatkarieva F.G. Adsorption-calorimetric determination of the
properties of ion-molecular complexes in synthetic zeolites, 2018.
Page 45-50.

3. Abdulkhaev T.D., Kuldasheva Sh.A., Rakhmatkarieva F.G.
Differential heat and adsorption isotherm of carbon monoxide in
zeolites of the NH;ZSM-5 type // UNIVERSUM Chemistry and
biology (Moscow, Russia), 2019. Ne 11 (65).

10



THE METHOD OF PRODUCING ALUMINUM SULFATE
FROM LOCAL BENTONITES
Arislanov A.S.!, Shamshidinov L.T.2, Mamajonov Z.N 2,
Rustamov I.T.* (Republic of Uzbekistan)
Email: Arislanov519@scientifictext.ru

"Arislanov Akmalzhon Sayibbaevich - Senior Lecturer,
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*Shamshidinov Israiljon Turgunovich - Doctor of Technical Sciences,
Professor, DEPARTMENT OF CHEMICAL TECHNOLOGY;
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Abstract: the article presents information about bentonite clay, its
types and deposits. The physical and chemical parameters of bentonite
clay and the production of coagulant - aluminum sulfate from local
aluminosilicates, as well as its use in the national economy, were
studied. The technology of obtaining aluminum sulfate coagulants
from kaolin and bentonites from aluminum silicates is shown.
Information on bentonites in Uzbekistan, Russia and abroad. Salts of
iron and aluminum, used for water purification as coagulants, are
capable of hydration with the formation of a flocculent precipitate,
carrying with it suspended substances and bacteria contained in water.
Keywords: bentonite clay, species, physico-chemical parameters,
deposits, coagulant, aluminum sulfate, folk economy application,
complex mineral, alkaline bentonites, montmorillonita, nanofiltration,
aluminum silicate.
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CITIOCOB ITOJIYYEHUSA CYJIBbPATA AIIOMUHUA
N3 MECTHBIX BEHTOHUTOB
ApHC/IaHOB A.C.l, HIamMmmauHoB I/I.T.Z, MamaakoHoB 3.H.3,
Pycramos I.T.! (Pecny6.1muka Y36exucran)

"dpucnanos Axmanocon Caiiub6aesuy — cmapuwuii npenodasament,
Kagheopa xumuu,

Hamaneanckuii unsicenepro-mexnono2udeckuti UuHCmumym;
*[Hamuwmounos Hepaunscon Typeynosuy - 00KMOp mexXHuYeckux Hayx,
npogheccop;

SMamaoaconos 3oxup Hemamorcanosuy - PhD, doyenm,
4PycmaM06 Hnécoex Tyxmanazaposuy - mazucmpanm,
Kagedpa Xumuyeckou mexHoao2uu,

Hamaneanckuii unosrcenepHo-cmpoumenbHwlii UHCIUMym,

2. Hamanean, Pecnybnuxka Y36exucman

AHHOmMauusa: 8 cmamve NpeocmasieHvl ceedeHUss 0 DEeHMOHUMOBOU
2NUHe, ee munax u mecmopodicoenusx. Hccredosanvi ¢husuxo-
Xumudeckue noxazamenu OEHMOHUMOBOU 2IUHbL U  NOJYHEeHUe
KOA2ynssHma - cyibhama amioMUuHus U3 MeCmHulX aitoMOCUIUKAMOS, d
makdce ee UCNOIb308AHUe 6 HaApoOHom Xxozsucmee. [loxkazana
MEXHON02UsL NOJYYEHUsT KOA2YIAHMO8 Cyibhama anlOMUHUSL U3
KAoauHa u OEeHMOHUmMO8 u3 cuiukamos amomunus. Hngopmayus o
benmonumax 6 Y3bexucmane, Poccuu u 3a pyoexcom. Conu dcenesa u
ANIOMUHUSL, — NpuMeHsiemvle Ol OYUCMKU 800bl 8  Kauecmee
KOAeynsiHmos,  CNOCOOHbl K eudpamayuu ¢  00pa3osaHuem
XJIONbEeBUOHO20 0CA0Ka, YeaeKanwe2o ¢ coboil cooepaicauuecs 8 600e
836eUleHHble 8euecmaead u baKkmepull.

Knwuesvie cnoea: benmonumosas eauna, 8uowvl, QuuUKo-Xumuyecxue
noxazamenu, MeCmopONCOeHUsl, KOA2YNAHM, CYIb(ama anioMUuHUs,
HapoOHoe XO3UCME0 NPUMEHEHUE, CILONCHLIL MUHEpA, Wlel04Hble
OeHMOHUMbL, ~ MOHMMOPULIOHUMbL,  HAHOPUILMPAYUS, — CUTUKAM
AIIOMUHUSL.

B nHacTosiee BpeMs B MUpe ¢ KaXIbIM TOJIOM PAacTET MPOU3BOJICTBO
cynb(dara amroMuHusA, Hanbojee pPaCHpPOCTPAHEHHOTO KOAaryJIsHTA,
KOTOPBI HAXOAUT IIUPOKOE MPUMEHEHHWE B TPOMBIIUICHHOCTH TIPU
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OYMCTKE MPOU3BOACTBEHHBIX M CTOYHBIX BOJ, BOJOMNOATOTOBKE, B
LEJUTI0JIO3HO-OYMaKHOM MPOMBILIUIEHHOCTH, a TakXe Mpu JyOJeHuun
KOXKH M KpallleHWH TKaHed. B CBs3M ¢ 3TUM oOecrnieueHne pa3InaHbIX
oTpacieil MPOMBIIUICHHOCTH 3(PGEKTUBHBIMY KOATYJISTHTAMH SIBJISICTCS
OJHOM W3 OCHOBHBIX 33Ja4y€id XHMHUYECKON MPOMBIIIJICHHOCTH.
KoarynsHTbI cHOCOOCTBYIOT MOBBIICHHUIO 3((HEKTUBHOCTH OYUCTKH HE
TOJIBKO CTOYHBIX BOJI, HO ¥ IIUPOKO UCIOJIb3YIOTCS MPU OYUCTKE BOJIbI
Ha BOJ103a00pax MUTHEBOW BOABI, BOABI A TOL] U mpOMBIIUIEHHBIX
neneil. [loatomy obecnieyeHue NMpeANpUITH BHICOKOKaYECTBEHHBIMU
KOaryJistHTaMd  SIBIISIETCSL  NIPUOPUTETHOM  3aJadyel  XMUMHUYECKOU
MIPOMBIIIUICHHOCTH Y30€KHUCTaHa.

Ucnonb3zoBanue 0Oonee S(OPEKTUBHBIX HOBBIX  KOAryJsHTOB,
pa3zpaboTka TEXHOJIOTUYECKUX paLMOHaJIbHBIX CXEM,
CIIOCOOCTBYIOIIIME MAaKCUMaJIbHOMY pa3lielieHut0 (a3 JHUCIEPCHBIX
CUCTEM, CHI)KEHHE CTOMMOCTH M PAaCXOJOB PEAreHTOB - MPOOJIEMBI
AKTyaJIbHBIE U BaXKHBIE.

Conn xene3a W allOMUHHS, NPUMEHSIEMBIC JJII OYMCTKU BOJIBI B
KaueCTBE KOAryJsiHTOB, CIOCOOHBI K THAPATIUI0O C 00pa3oBaHHEM
XJIONBEBUIHOTO OCAJIKa, YBJIEKAIOLIErO C COOOM CoAepKaluecs B BOJIE
B3BCIIICHHBIC BelllecTBa U OakTepuu. Hanbosbiiee pacnipocTpaHeHUE B
Hallled cTpaHe W 3a PYyOeKOM TMOJIYUYUIIM aTIOMHHUNCOAEpKAIIINE
KOoaryJsHThl. Mcronb3yemblil jisi 9TOM 1enu cyiabdar alroMuHuA
MOJy4ar0T NPEUMYIIECTBEHHO W3 THUAPOKCHUAA ATOMHUHHUS, KOTOPBIM
ABJISIETCSI  IOPOTOCTOSIIIIUM ~ PEaKTUBOM. B mpakTuke (U3HKO-
XUMHUYECKON OUMCTKH BOJIBI HAMOOJIbIIIEE PACTIPOCTPAHCHHUE TIOTYUUITU
KOaryJIIHTbl Ha OCHOBE COJIeW »Kene3a W amoMuHusa. Hempocratkom
coJIell JKejie3a KaK KOaryJisIHTOB SBJSIETCS HEO0OXOJUMOCTh HX
TIIATEJIBHOTO JO3UPOBAHUS, TOCKOJbKY HAPYIIEHUE €r0 MPUBOJUT K
NPOCKAaKMBAaHUIO HMOHOB JKeje3a B OYHUIIEHHYI BOAYy. OJTH
HEJIOCTAaTKH B 3HAYUTEILHON ME€pe MOXKHO YCTPaHUTh, TOOABUB COJIU
amoMuHus. Mcrionb30BaHNE CMEIIAHHOTO KOAryJsiHTa CyII€CTBEHHO
CHUXAETCSI PUCK TMEPEIO3UPOBKHU COJIEH Keje3a, 4TO NMPUBOIUT K
3HAYUTEJIBHOMY CHWKEHHE OCTAaTOYHOIO COACpKaHUS IKejae3a B
ouniieHHOM Boje. CopaepkaHus OKCHIa Kelie3a B PacTBOPE
YBEIIMYMBACTCS KOJMYECTBO CBOOOTHOW CEPHOM KHUCIOTHI, TPHU
HE3HAYUTEIIBHOM IIOBBILICHUHU CTEIEHb W3BJICYCHUS aAJTIOMHUHUS.
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TpeboBanuss Ha cynabaT aalOMHHUA CTPOTO PErIAMEHTHPYIOT
COJZIep>)KaHUE COCAMHEHME JKee3a U CEpHOM KUCITOTHI [1].

Conepxaniasi ene30 Bojia (0COOEHHO MOA3E€MHasi) EPBOHAYAIBHO
mpo3padHa ¥ 4rcta Ha Bua. OHAKO, MaKe TPH HEMPOAOHKUTSIEHOM
KOHTAKT€ C KUCIOPOJIOM BO3/IyXa ’KEJIe30 OKUCIISIETCS, MpUiaBasi BOJAC
KENTOBATO-OYPYIO OKpacKy. Yike Mpu KOHIICHTPAIUSX >KeJie3a BHIIIE
0,3 mr/nM Takast Boja crmocoOHa BBI3BATh MOSBICHUE P>KaBbIX MOTEKOB
Ha CAaHTEXHUKE W TsTeH Ha Oenpe mpu ctupke. [Ipu copeprkanun
kelesa Bbime | MI/IM° BOJA CTAHOBHTCS MYTHOM, OKPAIIMBACTCS B
KENTO-OYpHIM 1BET, Y HEE OILIYIIACTCS XapaKTePHBbIM METaNTMYECKUM
npuBKyc. Bce 3T0 nenaeT Takyro BOJAY MPAKTUYECKH HEMPUEMIIEMON
KaK JJI1 TEXHUYECKOTO, TaK U JIJIs MUThEBOr0 MPUMEHEHUS .

N30bITOK Kene3a B BOAE BHOCHT CBOM BKJIaJ B pa3BUTHE MHOTHX
3a0oneBaHUN. ITOT DJIEMEHT CHOCOOEH  HaKallJuBaThCid  JI0
TOKCHYECKOW KOHIICHTpAIlMW B OpTaHaX M TKaHSAX, BKIIOYas CYCTaBHI,
MeYeHb, SHIOKPUHHBIC JKeIe3bl U cepare. JKeme3o MoKeT co3jaaBaTh
MUATATEIBHYIO CPEy Ul POCTa BPEAHBIX MHUKPOOPTAHU3MOB U KIIETOK
3JI0Ka4€CTBEHHBIX OTTYXOJIeH, a TaKKe JIOTIOTHUTEIIBHO
CTUMYJIMPOBAThH KAHIIEPOTCHHOE JCHCTBHE CBOOOTHBIX PAJHKATIOB.

Ecnu oGmiee conep:kanue xeie3a B OpraHu3mMe mpesbiimaet 15 r, To
MOPAKAIOTCS BHYTPCHHHE OpraHbl. Takoe COCTOSHHE Ha3bIBaeTCs
remMoxpomaro3oM. JKene3o CTUMYJIUPYET OKHUCICHHE «IIIOXOTO0»
XOJIECTEPUHA, YTO OOYCIIOBIMBAET MPOTPECCUPOBAHKE ATEPOCKIIEPO3a,
U BTOPUYHO - HINEMUYECKONW Oonie3Hu cepana. JKeme3o Takxke
CIIOCOOCTBYET BO3HMKHOBEHHMIO KOXXHBIX 3a00JI€BaHUMU, JAEPMATUTOB,
ajulepruueckux peakiui. Ero m30bITOK B OpraHu3Me YBEIUYUBAET
puck  WH()APKTOB,  JJIWTEIBHOE  YIOTPEOJICHHE  YEIIOBEKOM
Kene30coiep)Kamield BOJBI  OKa3bIBA€T HETaTHBHOC BIIMSHUE HA
PENPOTYKTUBHYIO (PYHKITHUIO OpTraHu3Ma .

TokcnIHOCTH kKenme3a 00yCIIoBlIeHA MEXaHHYSCKUM TTOBPEIKIACHUEM |
aC(UKCUEH PBIO M MKPBI B PE3YJIbTATE OCAXKICHUS XJIOBEB THIPOOKHCH
Kejea WM CHUKEHHEM B BOJE KHUCIOpOoJa, MNOTpedseMoro Ha
OKHUCJICHHE 3aKHMCHOTO kejie3a. B KHUCIION cpele MOHBI jKejie3a IMpo-
HUKAIOT B TKAHU U JISHCTBYIOT CAMOCTOSTEIIEHO KaK TOKCHHBI.

B cBsm3u ¢ 3TEM, HE0OXOIMMO COBEPIIECHCTBOBATH METONBI U
CpelIcTBa OYHCTKA BOJBI OT Kene3a. MOXKHO HCIONIbh30BaTh
a¢h(exTuBHBIE, HO OPOTOCTOSIINE CIOCOOBI: OOpaTHBIA OCMOC,
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HaHODWIBTpaALMIO, JJEKTpoKoaryilsuuro u japyrue. OnaHako
SKOHOMHYECKOE COCTOSIHUE MHOTHUX XO3SHUCTBYIOUIUX CYOBEKTOB
Poccuiickoii @enepanuu OrpaHUYMBAECT PECYPCHBIE BO3MOXKHOCTH
[0 peanu3aluyd NPUPOJOOXPAHHON NEITEIBHOCTU. B CBA3M ¢ 3TUM
ciaeayeT BHEAPATHh 3()PEKTUBHBIE CIIOCOOBI OYMCTKU CTOYHBIX BOJ
(CB), ue TtpeOyromue OombImuX (UHAHCOBBIX BIIOKCHUU H HE
OKa3bIBAIOIIME HEraTUBHOIO BIMSHUS HAa MPUPOJHYIO Cpeny.
[Tostomy gnma ounmctkn CB, 3arpA3HEHHBIX HWOHAMH KeJesa,
NEPCHEKTUBHO HCIIOJb30BaTh B KAauyeCTBE PEAreHTOB OTXOJIbI
OPOMBILIIJIEHHBIX M CEJIbCKOXO3SWCTBEHHBIX IPOU3BOACTB, B
yactHocTH, CB HegTexuMuueckux npeanpustuii [2].

[Ipon3BoACTBO W 3KCHOPT TOTOBOM  MPOAYKUUHA  IYTEM
PAllMOHAIIBHOTO HCHOJIb30BAHUSI MECTHOTO CBHIPbSI MMEET BaKHOE
PKOHOMHMYECKOe 3HaueHue. PecmyOnaumka VY30ekuctan oOmamaet
OOJIBIIMMHU 3amacaMM Pa3JIMYHBIX TMOJIE3HBIX MCKOMAEMbIX TaKUX Kak.
MECTOPOXKJICHUSI KaoiduHa AHIpPEH, TJ€ 3amachl MECTOPOXKICHUS
KaonuHa npeBbimaT 0,45 Mapa.T., colep:KaHUE OKCHIA aTOMUHHUS
Al,O5; B Hem coctaBiisieT 19-25%. B HacTosiiiiee BpeMs 3TOT KaOJIUH
o0oramawT 1 YaCTUYHO HCIOJIB3YIOT B MPOU3BOJCTBE KEPAMUUYECKUX
m3nenui. C nenbto yBenuueHus OenusHbl (10 80%) KepamMHuuecKou
MPOAYKIIMK B COCTaB MPEABAPUTEIILHO OOOTallleHHOTO KaoJIMHA
Anrpena poGapnstoTr (B kommdectBe 10 20%) BBO3MMBIC U3
Poccuiickoit denepari OOKCHUTHI C BBICOKMM COICPKAaHUEM OKCHJIA
amomuuusa (Al,O3). OnHako Ka4yecTBO BBIMYCKAEMOUW MPOAYKIIUU HE
OTBEYAECT MOJHOCTBIO MEXIYHApOJAHBIM CTaHjapraMm. B Hamen
PecnyOiinke kpoMme KaonMHOBBIX py[, cofepxkamux Al,Os, numeroTcs u
[JIMHBL  3allacbl KOTOPBIX COCTaBIISIIOT HECKOJIBKO MIIPA. TOHH
(Hanpumep, MOHTMOPUJUIOHUTHI DepraHckod JoyuMHbI). B cocTtaBe
CBIPbSl COJICp’KaHHE COCIMHEHUN aatoMUHUA siBisieTcs Hu3kuMm (13-
18% Al,0O3), a congepkaHue BpeIHBIX B MPOU3BOJICTBE KEPAMUUYECKHUX
MpOU3BOJICTBE mpumecei xenesa (2-6% Fe,O;) moBbIIIEHO, YTO
OTPAaHUYMBAET BO3MOXKHOCTH €ro pPalMOHAJIBLHOTO MCHOJIb30BaHUs.B
Hameld PecnyOnvke 10 HAcTOAIMIETO BPEMEHM HE ObUIM MPOBEIACHBI
paboThl MO 1IEJIEBOMY HCHOJb30BAHUIO ATOMOCUIMKATOB, MOMHMO
KEepaMUYECKHII  TPOAYKIUHU, JUIsl  APYTUX  IPOU3BOJCTBEHHBIX
oTpacieil. ABTOpaMu CTaThbU MPOBOMSITCS UCCIIEOBATEIHCKHAE PAOOTHI
o pa3paboTKe TEXHOJIOTHUHU MPOU3BOCTBA COMM CyJb(aTra aTrOMUHNUSA,
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NyTeM CEPHOKUCIOTHOW 0OpabOTKHM AHIPEHCKOro KaoJiMHAa |
MOHTMOPHWJUIOHUTOB, ILIMPOKO pPACOPOCTPAHEHHBIX B DepraHckou
nommHe. Kak wu3BecTHO, coin cCyiab(dara adlOMHHHS — [IUPOKO
MPUMEHSIOTCS KaK KOAaryJasiHT B BOJOOYHMCTHBIX COOPYKEHHSX, B
KAaueCTBE XMMHYECKOTO CBA3YIOIIETO HCIONb3YIOTCS B LEJUIFOJIO3HO-
OyMaXHOW MPOMBIIUIEHHOCTH, B MEOEIHHON MPOMBIIUIEHHOCTH, TPU
OTJIEJIKE KOKU U HAIIOJIHUTEIb B TEKCTHJIBHON POMBIIIEHHOCTH.
TexHonorus mMpou3BOJACTBA KOAryJsiHTa - Cylb(ara adroOMUHUS U3
AHTPEHCKOr0 KaoJMHA COCTOUT B CIEAYIOLIEM: COAEpKallee KaoJIUH
chIpbe CKHraercs B meun npu 600-650'C; B mpomecce CHKHTaHHS
oTnensieTcs Jietydas ¢pakiuus W U3MEHSETCS KpHUCTAJUTMYecKas
CTPYKTypa KAOJIMHA; CIIEK IOCJE CKUTaHMs MOJAETCA B PEAKTOP, TIIE
pasmaraercst 60% - HbIM PACTBOPOM CepHOil KHCIOTHI mpu 80-90 C B
TeyeHue | daca; cMech HarpeBaercs 3a CUET TEIUIOTHI PEaKLUU; C
LEIbI0 TMOJJCpKAaHUS Ha 3aJaHHOM YpPOBHE TEMIIEpAaTypbl CMECh
MepeMENINBaeTCs M TyJla HampaBisieTcsl Meperperblii map ¢
Temmeparypoii 110°C ; 06pa3oBaBIIascs ropsuasi MyJbIa MOAACTCA HA
BTOPYIO CTYIIE€Hb IIpOllecca pEaKTOp -HeUTpanu3arop; Tyda A
pazbaBieHuss pacTBOpa IMoOJaeTcs OOOpOoTHas BoJa U TMap C
TeMnepaTypoﬁIIOOC; W3JIMIIHEE KOJUYECTBO CEPHOM  KHUCIOTHI
HeuTpamusyercss nogayed mena CaCO; W ABYOKHCH YTrieponaa; B
IpoLlecCE HEUTPAIM3ALMKU COECIMHEHMs JKejle3a OCaXIArTCs, 4YTO
MPUBOJIUT K VYIYYHIEHUIO KayecTBa MNPOAYKIMHU; IyJblla IOCIHE
HelTpam3auy OTQUILTPOBBIBACTCS, OCALO0K IpH Temmeparype 60 C
MIPOMBIBAETCSI BOAOM; QUIBTPAT U PACTBOP MOCIE MEPBOM MPOMBIBKU
MOJAIOTCA B HCMApUTENIh; (GUIBTPAT TIOCIE TOBTOPHOM BTOPOH
MPOMBIBKM OCaJIKa BBITIOJNHAET POJIb OOOPOTHOTO pacTBopa s
MoJJIepKaHusl Ha 3aJaHHOM YPOBHE OTHOIUEHHUS MEXIY >KUIKOW U
TBepJON (dazamu; MyTeM OXJIAXKACHUS B KPUCTAIM3aTOPE PacTBOpa
MOCJie BhIMApUBAaHUS MOJy4YaeTcsl TOTOBBIM MPOAYKT - COJIb CyJb(dara
ITIOMUHUA; 00pa30BABILIUICS MOC]I€ MPOMBIBKH IIJIAM PEKOMEH]TyEeTCs
HCIIOJIb30BaTh B IPOU3BOJCTBE CTPOUTENBHBIX MaTepHaoB [3].
[Ipouiecc monydeHUs: KOAryJasTHTOB M3 KAOJMHOBBIX IJIMH Malio
OTJIMYAETCSl OT IMpoliecca MOJTYYEHUs MPOJYKTOB M3 OEHTOHUTOBBIX
riiH. [Ipu 00paboTke OSHTOHUTOBBIX TJIMH JJIsS YBETUYECHUS BBHIXOJA
MOJIC3HBIX KOMIIOHEHTOB MBI TPOBOAMM MPEABAPUTEIBHBIN OOXKHUT
ceIpbs. OOKUT OEHTOHUTOBBIX TJIMH SBJSIETCS BAKHOUM OTepanuei mpu
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NOJIYYEHUH KOaryjisHTOB cylbdarta amoMmunus. [IpoBenaeHHbie
pacyueTbl TOKa3ajau, YTO [Jis MPOMBIIUICHHBIX MNPEANPUATHI U
BOJIOOYHUCTUTENBHBIX COOpyxkeHUl PecryOiuku exeromHo tpedyercs
100 ThIC. TOHH KOaryjisHTa - Cyiab(dara aTFOMUHUA. Y TOBJICTBOPCHHE
noTpeOHOCTe Pecnybnukm B cynbdare adiOMUHHS 32 CUET
HaJla)KMBaHUsI TEXHOJOTUM €ro MPOU3BOJCTBA U3 MECTHBIX CHIPhEBBIX
pPECYpPCOB TO3BOJIUT CHHU3UTH B 3 pasza ero cebecTOMMOCTb IO
CPaBHEHUIO C LIEHOW KOaryJsHTa, BBO3UMOI'O NOKa U3-3a pyOexa. 1o
MO3BOJIUT TaKXE€ COXPAaHUTh 3amachl CBOOOJHO-KOHBEPTUPYEMOU
BaJtoThl PecryOnuku.

3akuardenune. Takum o0Opazom, BHEJIPECHHE TE€XHOJIOTUU
MIPOU3BOJICTBA KOAryJsiHTa M3 MECTHBIX aJIOMOCHIIUKATOB H
KOMILJIEKCHOE HCIOJB30BaHUE OOpa3yIOIMMUXCS OTXOJIOB SIBJISIETCS
HKOHOMUYECKHU A((HEKTUBHBIM U KOJIOTHUECKH BBITOTHBIM.
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Abstract: the aim of our work was to determine the content of glucose,
fructose and sucrose in different samples of honey, depending on the
variety of the honey plant. Samples of honey of flower mixed herbs,
honey of flowers linden-tree, honey of flowers buckwheat and honey of
flowers acacia-tree were examined. The mass fraction of
carbohydrates (glucose, fructose and sucrose) was determined by
photometric method by reaction with potassium hexacyanoferrate-(I1).
The results of our research showed that the content of glucose,
fructose and sucrose in our analyzed samples of honey of different
varieties (depending on the variety of honey plant) fully meet the
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requirements (for the content of glucose, fructose and sucrose)
standards valid: in Ukraine — DSTU 4497: 2005 "Natural honey.
Technical conditions”, in Russia — GOST 19792-2001 "Natural honey.
Technical conditions” and in Europe — International Code (Codex
Alimentarius) CODEX STAN 12-1981, Rev. 2 (2001) EU Regulation
2001/110.

Keywords: carbohydrates (fructose, glucose, sucrose), honey samples,
mass fraction of carbohydrates.

COAEPXAHHUE I'/TIOKO3bI, ®PYKTO3bI 1 CAXAPO3bI B
PA3JIMYHBIX OBPA3IIAX MEJIA B 3ABUCUMOCTH OT
MEJOHOCHOI'O PACTEHUA
Mopagckas E.B.!, JIesuukuii T.P.2, Bopk C.O.’ (Ykpanua)

"Mopasckas Enena Banepuesna — kanoudam 6uono2uveckux nayx,
MAAOUIUL HAYYHBLU COMPYOHUK,
Ll'ocyoapcmeennbiii HayuHO-UCCIE008AMENLCKUL UHCTMUMYI KOHMPOA
8eMePUHAPHBIX TeKaAPCMBEHHbIX NPENnapamos U KOpmogvix 000a80K
Munucmepcmeo azpaphoii NOAUMuKYU U RPOO08OILCMEUL YKpaunbi,
ooyenm,

Ilpuxapnamckuii uncmumym um. M. I pyweseckoeo
Meosicpecuonanvhasn akademust ynpasieHusi NePcoHaIoM,
*Mesuyxuii Tapac Pomanoguy — Kanouoam cebCKoXo3saiicmeeHHbIX
HaykK, 3aeedyrowuil 1abopamopueti, 3amecmumesnb Oupekmopa,
T'ocyoapcmeennwiti HAYYHO-UCCIe008aAMENbCKULL UHCTMUMY M KOHMPOILA
8emepUHaAPHbIX 1eKAPCMBEHHBIX NPENapamos u KOpMogblx 000a6oK
Munucmepcmea azpapHoii ROAUMUKY U NPOO0BONLCMBUSL YKpauHbl,
Bosk Cmax Ocunosuy — dokmop 6uonoeuueckux nayk, npogeccop,
3as8edyrouuli 1abopamopueltl,

Hucmumym cenvckoeo xosaiicmea Kapnamckou obnacmu
Hayuonanvnas akademus azpaphvix nayk Ykpaunsi,

2. JIvgos, Ykpauna

Annomauusn: yenvio nHaueli pabomosl ObLIO onpedeneHue CoOepI’HCAHUsL
2NIOKO3bl, (PYKMO3bl U €axapo3vbl 6 pa3HblX obpaszyax Mméoa, 6
3asucumocmu om copma pacmeHusi meooHoca. bwinu uccredosamnsvi
0bpazybl MEOa Y8emos cMeUwanHblX mpas, MéOa Yeemos Iunvl, Meoa
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yeemos epeuuxu u méoa ysemos axayuu. Maccosyro dono yeneso0os
(entoKo3vl, pPYKmMo3vl U caxaposvi) onpeoeisiiu HomomempuiecKkum
Memooom no peakyuu ¢ eexcayuarnogeppamom xanus-(1l). Pezynomamoi
Hawieeo  UCCIe008aHUsl  NOKA3AAU, UYMO  COOEpHCaHue  2NOKO3bl,
@PpyKmo3vl U caxaposvl 6 AHAIUUPYeMbIX 00paszyax Mméda pazHvix
copmos (8 3a8UCUMOCU OM COPMA PACMeHUs MeOOHOCA) NOTHOCHbIO
coomeemcmeayem mpedo8aHusIM (N0 COOEPAHCAHUIO 2TIOKO3bl, PPYKMO3bl
u caxaposwt) oeticmsyrouux nopm: 8 Ykpaune — JJCTY 4497: 2005 «Meo
namypanousi. Texnuyeckue ycnosusin, 8 Poccuu — I'OCT 19792-2001
«Meo namypanouwii. Texmuueckue ycnosus» u 6 Eepone —
Meowcoynapoonuiii kooexc (Codex Alimentarius) CODEX STAN 12-1981,
Rev. 2 (2001) Pecnamenm EC 2001/110.

Kniwueevie cnoea: yenesoowl (¢ppyxmosa, enokosza, caxaposa),
00pa3yvl MENA, Macco8as 00Jis Yeie80008.

Introduction

Honey is one of the most useful products of nature, which, due to
the presence of carbohydrates, proteins, enzymes, organic and
inorganic acids, mineral elements has a wide range of preventive,
curative and antibacterial properties [1, 8]. Carbohydrates are
components of many foods. It should be noted that the carbohydrates
of honey (glucose and fructose) are most easily absorbed by the human
body without additional breakdown. The main carbohydrates of honey
include glucose, fructose, and sucrose [1, 8]. Natural honey, depending
on the variety of honey plant, contains reducing carbohydrates not less
than 76-82 g/100 g, sucrose — in the range of 6—10 g/100 g, fructose
content varies from 23 to 50 g/100 g and glucose content accounts for
20-45 g/100 g of all honey carbohydrates [1, 7, 8]. Due to the presence
of glucose and sucrose, honey crystallizes quickly, and conversely,
higher fructose content slows down crystallization [8].

Glucose (dextrose) is a monosaccharide belonging to the group of
aldose. Large amount of glucose (17-20%) is found in grapes (hence
the name grape sugar) and other sweet fruits. Glucose is found in many
polysaccharides, from which starch, glycogen, cellulose are built. The
glucose content in honey is approximately 35-37% of the total amount
of honey carbohydrates [1, 8]. Glucose — an obligatory component of
blood of the person and animals, lymph, cerebral liquid. It is present in
small amounts in the urine. As an intermediate product of carbohydrate
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breakdown, glucose is in phosphorylated form — glucose-1-phosphate
(G-1-F) and glucose-6-phosphate (G-6-F) [4].

Fructose (or levulose, which belongs to ketohexose) is the most
common monosaccharide in nature. Another name — fruit sugar,
because it is found in large quantities in fruits, including rowan, plum,
apple, apricot. It is part of the plant polysaccharide — inulin. The
glucose content in honey is approximately 41-44% of the total amount
of honey carbohydrates [1, 8]. Fructose is found in small amounts in
human and animal blood. Its phosphoric esters — fructose-6-phosphate
(F-6-F) and fructose-1,6-diphosphate (F-1,6-F) — intermediate products
of carbohydrate metabolism. Fructose is an important intermediate in
the synthesis of ascorbic acid [4].

In addition, fructose is characterized by many positive properties,
has a high sweetness and has a tonic effect. An important biological
feature is that fructose has virtually no effect on blood glucose levels.
Once in the blood, it is involved in metabolic processes and does not
require the production of insulin for its disposal. That is why fructose
1s used as a sugar substitute for patients with diabetes [4, 8].

Sucrose (disaccharide) is consisting of glucose and fructose
residues. Contained in all green plants, especially in the roots of sugar
beet (up to 27-30%) and in sugar cane. Sucrose is broken down by the
enzyme invertase (sucrase). As a result of sucrose hydrolysis in the
small intestine a mixture of glucose and fructose is formed. The
sucrose content in mature honey does not exceed 7-10% [1, 8].

Note that the main indicators of honey quality are regulated by the
requirements of the current in Ukraine — DSTU 4497: 2005 "Natural
honey. Technical conditions”, in Russia - GOST 19792-2001 "Natural
honey. Technical conditions” and in Europe — International Code
(Codex Alimentarius) CODEX STAN 12-1981, Rev. 2 (2001) EU
Regulation 2001/110 [2, 3, 5, 9].

The aim of our work was to study the content of reducing
carbohydrates (glucose, fructose, sucrose) in different samples of
honey (depending on the variety of honey plant) - flowers of mixed
herbs honey, buckwheat, linden, acacia honey and establishing
compliance of honey samples (according to the content of these
carbohydrates) with the standards valid: in Ukraine — DSTU 4497:
2005 "Natural honey. Technical conditions”, in Russia — GOST 19792-

21



2001 "Natural honey. Technical conditions” and in Europe —
International Code (Codex Alimentarius) CODEX STAN 12-1981,
Rev. 2 (2001) EU Regulation 2001/110.

Materials and methods

The mass fraction of carbohydrates was determined by photometric
method by reaction with potassium hexacyanoferrate (II) [6, 10]. The
essence of the method is the extraction concentration of glucose,
fructose and sucrose from an aqueous salt solution of honey with a
mixture of acetone-isopropyl alcohol (1:1), followed by potentiometric
analysis of the concentrate [6, 10].

Samples of honey (10 g) were placed in a beaker with a capacity of
200 cm’, added 50 cm® of saturated ammonium sulfate solution and
stirred under heating (50 °C) until complete dissolution. The resulting
solution was placed in a volumetric flask with a capacity of 100 cm’
and brought to the mark with a saturated solution of ammonium
sulfate. In a graduated tube with a capacity of 25 cm® was taken 20 cm’
of aqueous-saline solution of honey, introduced 2 cm® of a mixture of
acetone-isopropyl alcohol, extracted. After reaching phase equilibrium,
the extract was separated and analyzed by potentiometric titration.

The content of carbohydrates (glucose, fructose, sucrose) (Q, g) in
the extract was calculated by the formula:

Q=Kx0.1xVxMx10x10

where:

K — It is a factor that takes into account the loss of carbohydrate
during extraction (glucose - 1.25; fructose - 1.20; sucrose - 1.06);

0.1 — It 1s titrant concentration, mol / dm3;

V — It is the volume of titrant spent on titration, dm3;

M — Molar mass of carbohydrate, g/mol;

10 — Multiplicity of dilution of isopropyl alcohol extract;

10 — Multiplicity of dilution of the sample with a saturated solution
of ammonium sulfate.

Statistical analysis

The obtained digital data were processed statistically using a
program (online www.medstatistic.ru), where (M) is the average value,
(m) 1s the arithmetic mean error, and (n) is a series of measurements.
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Results and discussion

Note that the amount and ratio between carbohydrates in honey
depends on many factors, namely: plant species, nectar composition,
climatic conditions and other factors [7]. The ratio of fructose to
glucose (F/G) is used in determining individual varieties of honey. In
most varieties, the ratio of F/G is more than 1.0 [8].

The results shown in table 1 show that all analyzed samples of
honey on the content of certain carbohydrates fully meet the
requirements of in Ukraine —DSTU 4497: 2005 "Natural honey.
Technical conditions”, in Russia — GOST 19792-2001 "Natural honey.
Technical conditions” and in Europe — International Code (Codex
Alimentarius) CODEX STAN 12-1981, Rev. 2 (2001) EU Regulation
2001/110 [2, 3, 5, 9]. In particular, the sucrose content does not exceed
8 g/per 100 g of product (according to the requirements for natural
honey of the first grade).

Table 1. Fructose, glucose and sucrose content in honey samples,

g/100g, n=1>5
Kind of hone Fructose content, Glucose content, Sucrose content,
Y g/per100 g g/ per 100 g g/ per 100 g
Honey of flower 43.72+£0.94 31.56+ 0.74 6.58 + 0.51
mixed herbs
Honey of flowers 4 75 | ) 3 32.96 + 0.96 770 + 0.31
linden-tree
Honey of flowers
37.82 +£0.67 36.58 £0.36 7.98 +£0.51
buckwheat
Honey of flowers 4424+ 0.62 30.40 + 1.35 6.02 +0.39

acacla-tree

Note that the ratio of fructose to glucose is: samples of herbs honey
— 1.38, samples of linden honey — 1.23, buckwheat honey — 1.03 and
acacia honey — 1.45. Therefore, in all samples the fructose content is
higher than the glucose content, which according to various literature
sources is the norm for the analyzed varieties of honey [8].

From the given data (table 1), it is possible to see that the greatest
content of fructose is contained in grades of honey of an acacia and
mixed herbs that coincides with indicators of an organoleptic
assessment of the analyzed samples of grades of honey. In particular,
samples of honey varieties of acacia and mixed herbs have the most
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liquid consistency with the least crystallization. Note that the varieties
of honey with the highest fructose content in the ratio of reducing
carbohydrates are the most useful for people with diabetes [8].
Therefore, the determination of the content of reducing carbohydrates
is an important indicator for establishing compliance with the
requirements of the current in Ukraine —DSTU 4497: 2005 "Natural
honey. Technical conditions”, in Russia — GOST 19792-2001 "Natural
honey. Technical conditions” and in Europe — International Code
(Codex Alimentarius) CODEX STAN 12-1981, Rev. 2 (2001) EU
Regulation 2001/110 as well as the establishment of the ratio of
reducing of carbohydrates is an important indicator from a medical
point of view [2, 3, 5, 9].

Conclusion

Our data showed that in the samples of analyzed varieties of honey,
depending on the honey plant (honey of herbs, linden, buckwheat and
acacia), the content of fructose, glucose and sucrose (g/100g) fully
complies with the requirements of the acting in Ukraine — DSTU 4497:
2005 "Natural honey. Technical conditions”, in Russia — GOST 19792-
2001 "Natural honey. Technical conditions” and in Europe —
International Code (Codex Alimentarius) CODEX STAN 12-1981,
Rev. 2 (2001) EU Regulation 2001/110 [2, 3, 5, 9].
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Abstract: the article gives a brief overview of this literature
concerning the pathogenesis of erectile dysfunction. Issues of systemic
and local endothelium dysfunction are considered; Relationship of
mitochondrial dysfunction with cell energy-material homeostasis
disorder. Issues of interaction of far-range infrared radiation with
biological objects of different complexity are covered. The realization
of the effect of infrared waves in biosystems is possible at molecular,
cellular and systemic levels of regulation.
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I nasnoe Meouyuncroe Ynpaenenue
npu Aomunucmpayuu Ilpezudenma Pecnyonuxu Y3oexucman,
2. Tawkenm, Pecnybonuka ¥Y36exucman

Annomayusa: 6 cmamve npugeoeH Kpamkuii 0030p OAHHBIX
JUmMepamypsvl, KACAOUWUXCA aAmo2eHe3d IPEeKMUIbHOU OUCEHYHKYUU.
Paccmompenvt  6onpocvl  oucymkyuu sHOOmMenus CUCmMeMHo20 U
JIOKAIbHO20 ~ Xapakmepa 83AUMOCBA3b  MUMOXOHOPUATLHOU
OUCHYHKYUU C HApYULeHUeM IHEeP2O-MAMepPUaibHO20 20Meocmasa
knemxu. OceeujeHbl 8ONPOCHL  83AUMOOCUCNEUA  UHDPAKPACHO2O0
U3IyHeHus OanibHeco Ouana3oHa ¢ Ouoodvexmamu pasiuyHoll
croochocmu.  Peanuzayus  s¢gppexma  un@paxpacnvlx  601H 8
ouocucmemax — B03MOJCHA  HA  MOJEKYISAPHOM,  KIEMOYHOM U
CUCTNEMHOM YPOBHSX Pe2YIAYUU.

Kntouesvie cnosa: spexmunvHas OUCYHKYus, SHOOMENUATLHAA
oucynkyus, ungpaxpacrnoe usiyueHue 0aibHe20 OUana3oHda.

OOwmenpuHaTas MoJenb 3peKTwIbHOM auchyHkuuu (D) — ar1o
MOJIMATUOJIOTMYECKOE OPraHUYECKOE MPOrPECCUPYIOIIEE XPOHUUECKOE
3a00€BaHUE KaBEPHO3HBIX TEJ IMOJIOBOTO YJI€HA ¢ MHOrO(aKTOPHBIM
HEHUPO-BACKYJIO-TOPMOHAJIBHBIM MAaTOT€HE30M, B OCHOBE KOTOPOIO
JASKUT  dHAOTeNMHanbHas  aucyskimus  [1].  DHmoTenuanbHas
muchyakuus (OH/l) - 3TO MaTOIOTUYECKOE COCTOSIHUE, BOSHUKAIOIIIEE
B KJETKax B pe3yJpTaTe€ HapyLIEHHs HOPMAJIbHOIO  XOJa
OMOXMMHYECKOTO SHEProcHAOKEHUsA. DTO NPUBOAUT K JHCOAIaHCY
MEXIy HNPOAYKIHEW Ba30JWJIATUPYIOIIHMX, aHTHOINPOTEKTUBHBIX,
anruornpoiudepatuBHbIX  (AKTOPOB, C€  OJHOM  CTOPOHBI, U
BAa30KOHCTPUKTOPHBIX, MPOTPOMONYECKUX, npoJudepaTUBHBIX
dakTopoB - c gpyroil. KneTku HauMHAIOT paboTaTh HEUITaTHO.
Bo3Hukaer HapylieHue 3Hepro-maTepuarbHOro OoOMEHa, B OCHOBE,
KOTOPOM CTOMT MUTOXOHJIpHabHas AMCPYHKIUs [2-4].

DHepro-mMarepuaibHblii 0OOMEH — 3TO COBOKYIHOCTh MEXaHU3MOB,
OMPENENSIOUUX MPOIECCHI )KUZHEAESITEILHOCTH Ha KJIETOYHOM YPOBHE
[5]. OcHOBHBIE ATaMbl 3TOI0 MHOTOCTYIEHYATOI0 Mpoiiecca OOMEHHBIX
npeoOpa3oBaHUi MPOUCXOAAT B MHUTOXOHIAPHUSIX M MPUBOIAT K
HAKOIUICHUIO MAaKpO3PIMUECKUX COEIUHEHHH, 4YTO OO0ecreurnBaeT
KU3ZHENIEATEIbHOCTh KJIETKH W BCEero opranusma. Ha ceronnsmHuii
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J€Hb JI0OKa3aHa pOJb HApYIIEHWH KJIETOYHOIO SHEProooMeHa B
naToreHese 3a00JeBaHUN  pPA3IMYHBIX OpPraHOB M CHUCTEM U
OTBETCTBEHHOCTh 3a PpEATM3ALMI0 JAHHOTO IIpoliecca OTBOJIUTCS
MUTOXOHAPUSM, BBISIBIIIEMBIX B OOJBIIMHCTBE TKaHEW opranusma [6].
OCHOBHBIM  CJEACTBUEM IMATOJOTMYECKUX H3MEHEHHH 3Hepro-
MaTepualibHOr0 OOMeHa sBiseTcss HapyuieHue BbIpaOoTkn ATD u
nojaBieHue B-okucienus: TunuaoB. COrIacHO aHHBIM JIUTEPATYPHI,
CYLIECTBYET OIPEAEICHHBIA ITOPOTOBBIA YPOBEHb JUISl CHUXECHUSA
conepxkanusi AT® BHYTpH KIETKH, IO JOCTHKEHHUIO KOTOPOTO,
HAYMHAETCsl TOJIaBJICHUE JIIOOBIX SHEPro3aBUCHUMBIX MporeccoB [7].
Jlrobast kjeTka TKaHM WIM OpraHa  HCIOJB3YeT  DHEPrulo
anenosutrpudochoproir kuciotel (ATD). 3amacet AT® B KieTke
OTHOCUTEJIBHO HEBEIUKH. ODHEPTrHs [Jsi 3TOr0 4YepIaercs IyTeM
OKHUCJICHUS] «TOPIOYMX» BEIECTB - YIIIEBOJOB, KUPOB U OenkoB. [Ipu
WX pacHICIUICHUH, COACPIKAIIAsICA B HUX MOTECHI[MATbHAS XUMHUYECKast
SHEprusi, MpeBpallaeTcs B JIpyrue BUAbI dHEpPruu. BoccraHoBieHue
AT® uner nByms nytamu: 1) aHadpoOHBIM - O€3 y4acTusi KUCIOpOAa;
2) a’poOHBIM - ¢ ydactheM Kkuciopona. Haubonee 3¢dexkTuBHBIM
ABJISIETCSl BTOpPOM MyTh BoccTaHOBIeHUS AT® 310 a’pobHOE
OKHUCJIEHHE YIJIEBOJOB. YCWIEHHE aHa’dpoOHoro cuHTe3a ATO
SABJSIETC ~ OAHUM W3  BAXKHEUIIMX  MEXaHU3MOB  PEryJsiuu
HYHEPreTUYECKOro OOMEHA KJIETOK MPU PAIMYHBIX (DU3UOIOTUUECKHUX
COCTOSIHUSIX M TIPUCTIOCOOJICHUN K U3MEHEHHUIO YCIOBUN OKpYyKaromen
cpeabl. AKTUBHM3alMs TJUKOJM3a BO MHOTMX KIJIETKax OpraHu3Ma
MPOUCXOJUT B YCJIOBHSX, corpoBoxaatomuxcs nedpumurom AT,
KOTOPBIII MOKET BO3HHUKAaThb B pE3yJIbTaTe: BBICOKOW CKOPOCTH
notpebneHuss AT® u/unm CHIKEeHHs YpoBHS adpoOHOoro cuHTeza ATD
[8]. Hapymenue »sHeproobecriedeHuss H>HAOTEIUATBHBIX KIETOK,
BCIIEZICTBUE TPeoOIalaHus TIMKOJIMTUYECKOro (aHa’poOHOr0) THII
SHEpProoOMeHa, MPUBOIUT K META0OJMYECKUM HAPYIICHUSIM KIIETKH,
YTO SIBJISICTCS] IPUUYMHOM SHIOTETUATBHBIX TUCHYHKIIHIA.

B Tene denomeka cpemHero Beca COAEPKUTCS Okojo 1,8 kr
SHJIOTEJIMOLIMTOB WM OAWH TPWIUIMOH KIETOK [9]. DHportenuii He
MPOCTO TOJYyNpOHHUIIaeMass MeMOpaHa, a AaKTUBHBIN SHJIOKPUHHBIN
opraH, caMblii Oousblioil B Tene, AuQQy3HO pacCCesSHHBIA MO BCEM
TkaHsM [10]. OgHa U3 OCHOBHBIX (DYHKIIUH SHIOTENHS COCTOUT B
cOQTaHCUPOBAHHOM  BBIJICNICHWH  PETYJSTOPHBIX  CyOCTaHIIWA,
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OMPENENSIONUX IEeJIOCTHYI0 PaboTy CHUCTEMBI KPOBOOOpAIECHUS.
N3BecTHO TpU OCHOBHBIX (PaKTOpa, CTUMYJIHPYIOIIUX CEKPETOPHYIO
akTuBHOCTb »HAo0Tenus [10,11]: 1. i3MeHeHne cKOpoCcTH KPOBOTOKA —
HaIpumep, MOBBILICHHE apTepUaIbHOrO JTaBJICHUS.
2. Hupkynupyrolue W/WIW «BHYTPUCTEHOUYHBIE» HEUPOTOPMOHBI
(kaTexoaMUHBI, BA30TPECCUH, alleTUIIXOJINH, OpauKUHUH, a/ICHO3MH,
TUCTaMUH U Ap.). 3. PaKTOpBhl, BBIACISIONMECS U3 TPOMOOLIMTOB IPH
ux aktuBaiuu (ceporonud, AJ[®D, tpomOuH). CrenoBaTtenbHO, Kak
BCSIKHM 3HAOKPUHHBIN OpraH — 3HAO0TEIUNA HaXOAUTCA MOJ BIMSHUEM
LEHTpa PEryJsiliyd roMeocTas3a (TUIoTaIaMyc).

['unoramamyc — 3TO IJIaBHBIM KOOPAVMHUPYIOWIUN U PETYIUPYIOIIUN
LIEHTP BETE€TaTUBHOM HEPBHOM CHCTEMBI YEJIOBEKA, T.C. PETYIUPYIOT
HEHUPOIHIOKPUHHYIO JEATEIBHOCTh MO3Ta U CHOCOOHOCTh COXPAHATH
MOCTOSTHCTBO CBOEr0 BHYTPEHHErO COCTOsIHUA (roMmeocrtas). Bce Tpu
(dakTOpa CTUMYJIUPYIOIIME CEKPETOPHYID AaKTUBHOCTb SHIOTEIHS,
HYKHO paccMaTpUBAaTh KaK COTJIACOBAHHOCTh (DYHKIIMH TUIOTaIamyca.
DTOT OTAEN MO3ra OYE€Hb YYBCTBUTEJIEH K PA3JIMYHBIM HAPYIICHHSIM:
MHTOKCUKAIUAM, MH(EKUUAM, pacCTpoCTBaM UUPKYJSILIUU KPOBU U
JUKBOpA, MATOJOTMYECKUM HUMIIyJIbCAM W3  JIPYTUX  OTAEJIOB
uentpanbHoii  HepBHOU cuctembl (IIHC). PaccormacoBanHOCTh
XUMHUYECKUX PEAKIUH B siIpax TUIIOTalamyca, a elie Xyx e NOpakeHue
anep (TpaBMbl) TPUBOAST K OJHOHAMPABICHHBIM HAPYIICHHUSM.
N3meHeHrne (QyHKIMOHAJIBHOM AaKTUBHOCTH THUIOTajamMyca MOXET
OBbITb C TIOBBIIICHHBIM WJIH TOHWXEHHBIM YPOBHEM AaKTUBHOCTHU
HEUPOTrOPMOHAJIBHBIX CHUCTEM. HuchyHkuus rurorajgamyca
Pa3BUBAIOTCSI, KOHEYHO, HE B OJMH JICHb U HE OJTHOBPEMEHHO.

Ilcnxo-coMaTro-3MOLMOHANBHBIE  TEPETPY3KH,  OTATOLIEHHOCTh
OpraHu3Ma KCeHOOMOTHUKAMU U TOKCMHAMU, HapyIIEHHE MUKPO]IOpbI
KHUIIIEYHUKA BCE 3TH (DaKTOpPhl BIUSAIOT HA OPraHu3M MYXYHHBI
MecCAILlaMH U TOAaMH, 3TO MPUBOAUT K ()YHKIIMOHATbHBIM HapYLIECHUSM
runoranamyca. Juc@yHkius runoragaMmyca IpuBOAUT K HapyUICHUIO
réMOJIMHAMHMKHM, 4YTO TMPUBOAUT K THUIOKCUM TKaHEH U KIIETOK.
CreoBarennbHO, MNPOUCXOAUT  MEPEXOJ  DHEPrO-MATEPUATBHOTO
oOMEHa KIJIETOK Ha aHa’poOHbIN (TnukonuTuueckuit) tum. Kierku
UCITOJIB3YIOT TIIFOKO3Y M3 TJIMKOT€HA NEYEHH, MBIIIL], YTO MPUBOJUT K
TUNEPIIIMKEMUM U TUNEPUHCYIMHEMUH.  [UnepuHCynnHeMus
NPUBOJAUT K  YCWICHUIO  HApyUI€HUS  MUKPOLUPKYJIATOPHOU
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reMOJIMHaMHUKU. BO3HUKAET «OpOUYHBIN Kpyr». DTO cXxeMa pa3BUTHUSA
CUCTEeMHOM 3H10TenuanbHol quchyukiuu (Ou/l).

B Hacrosimiee Bpemsi M3BECTHBI, CIEAYIONIME MeXaHu3Mbl OH/I: -
HapylIEHUs1 SKCIPECCUHM WM CTPYKTYypbl »HAOTenuanbHou NO-
cutazel  (3NOC); -napymenus ¢yHknun 5SNOC; -HOBBIIICHHE
paspyuienust NO; -CHI>KEHUSI YyBCTBUTENBHOCTH KiieTOK K NO;[12].
Bce ykazaHHble MEXaHHU3MbI MOXKHO OOBSICHUTh HapyILIEHUEM 3HEPIo-
MaTepuaIbHOrO oOMeHa SHAOTETUATBHBIX KJIETOK, T.€.
MUTOXOHJIPUAJIbHBIMU HapyUICHUSIMU [13]. Bropuunsie
MUTOXOHApPUANIbHBIE JUCHYHKIMU TPU Pa3IUYHBIX 3a00JIEBAHMSIX,
BO3HHMKAIOT IPEHMYIIECTBEHHO KaK CIEICTBHE  IOBPEKICHUS
MUTOXOHJIPHAJIBHBIX ~ CTPYKTYp  MOJ  BJIMSHHEM  CBOOOJHO-
paIUKaIbHBIX MPOLIECCOB, AKTHUBU3AIMU MEXAHU3MOB JErpajlalliu
MUTOXOHAPHM, CTUMYJISIIMU AllONTOTCHHBIX CUTHAJIOB U YBEIWYECHUS
KOHLIEHTpallud HMOHOB Kajibllid B UUTOIUIa3ME KJIETOK OpraHoB-
mumeHen [7,14-17]. Muorue @akTopbl OKpYyKaloIIel cpenbl u
JIEKapCTBEHHbIE MpenapaThl MPEACTABISAIOT COOOW CYIIECTBEHHYIO
IIPUYMHY ITaTOJOTUYECKUX W3MEHEHHW MUTOXOHApud. IIpuunnoi
MUTOXOHJPHAIBHOTO MOBPEKIECHUS MOKET ObITh U HEAOCTATOYHOCTH
HEKOTOPBIX ACCEHUHUAJIBHBIX MHUKPOJJIEMEHTOB, HalpHUMep, CeJieHa
[18]. K nambonee pacmpocTpaHeHHBbIM (PakTopam, WHULUUPYIOIIUM
BTOPUYHYIO TUCHYHKIUIO MUTOXOHJPHUM, OTHOCATCS AMCIUIUAECMUS,
runeprivkeMus, (GopmupoBaHue OETKOBBIX arperaroB B KIETKax,
umemus/penepdy3usi  TKaHEH MW TOKCHYECKHE  ITOBPEKICHHUS
[17,19,20]. MuToxoHapuaabHas JUCHYHKIMS  COMPOBOXKIACTCS
M30BITOYHBIM 00pa30BaHUEM CBOOOIHBIX PAJMKAIOB U OKCHUJIATUBHBIM
ctpeccoM.  OKCHUIATUBHBIA  CTpPECC  SIBJIIETCS  YHMBEPCAIBHBIM
MEXaHM3MOM MHOrux 3aboneBanuit [21,22]. WccnenoBaHusaMu
MOCJIETHUX ABYX NECATUIICTUN YCTAHOBJIEHO Y4acTHE MOBPEKIECHHBIX
MUTOXOHJPHUM B PpPa3BUTUM AUCPYHKIUU DSHIOTENHS, AKTHUBU3ALMU
MPOIIECCOB IPOrpaMMHUPOBAHHON rubenu KJIETOK B
aTEepPOCKIEPOTUUECKUX OJISIIIKaX, YTO MPUBOAMUT K HAPYLICHUIO HX
CTaOMJIBHOCTU W HMHMIMAIMKU JOKaJIbHOrOo TpoMOorenesa. llomydensl
OOBEKTHBHBIE  JIAaHHBIE,  CBHUJETEJIbCTBYIOIIME O  Pa3BUTUHU
CTPYKTYPHBIX M (YHKIMOHAJIHHBIX HAPYIMIEHWA B MHUTOXOHIAPUSIX
SHJOTEIUOLMTOB,  TJIAJKOMBIIIEYHbIX  KJIETOK, MOHOLUTOB U
Makpoaros npu ateporeHHoM mporiecce [13,23]. Tlokazano, uro npu
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caxapHoM auabeTe MOBPEXKICHUE MHUTOXOHIPHUH, OIMOCPEI0BaHHOE
TOKCUYECKUMHU 3PdeKTaMu H30BITOYHOW KOHLIEHTPALMU TIIOKO3bI,
MOXXET  CIOCOOCTBOBaTh  CTPYKTYPHBIM U (YHKIIMOHAJIHHBIM
HapyLIEHUsAM pPa3JIMYHbIX OpPraHOB M TKAHEW, BKJIKOYAas OCTPOBKHU
Jlanrepranca [24]. JduchyHKIuss MUTOXOHAPUN SIBISETCS OAHOW M3
OCHOBHBIX IPUYMH Pa3BUTHS NOBPEKIECHUN B TKAHSAX U OpraHax mocie
BO3JICCTBHS MIIEMHH, B T.4. U IPH HIIEMHYECKOW OOJIE3HU cepala
[25]. YcTaHOBIIEHO, YTO MMEHHO MHTOXOHJpHANbHAs AUCPYHKIUS
UTpaeT KIYEBYIO poib B (GOPMUPOBAHUM U MOJACPKAHUU IIIUPOKOTO
CIIEKTpa YpOJIOTHYECKHX 3a00JieBaHui [26].

Takum o00pazoM, MUTOXOHIpHalibHAs JUCHYHKIUS BEIET K
HapylIEHHUIO 3HEPro-MaTepualbHOrO TIOMEOCTa3 KIETKH. OTO
OPUBOJUT K HM3MEHEHUSIM HWH(OPMALMOHHOIO TOMEOCTa3a KIIETKH,
KOMILIEKCAa KJIETOK B CTPYKType oOpraHa H cuctemsl [27].
MHOro4YuciIeHHbIMU TEOPETHYECKUMU U MPaKTUYECKUMHU
MCCJIEI0OBAHUSIMU B 00JIACTU MEAUIMHBI U OMOJIOTMH YCTAHOBJIEHO, YTO
MEXJy DJIEMEHTAaMH CHUCTEMBbI (JIOOBIMU KJIETKaMH, OpraHamu)
CYIIECTBYET JJICKTPOMAarHuTHas cBs3b [28,29]. U3BecTHO, 4TO B
rpoiiecce KU3BHENIEATEIbHOCTH KJIETKa BbIpa0aThIBAET
AJIEKTPOMAarHUTHHIE KOJIeOaHUs BeChMa IIMPOKOTO auana3zoHa. OaHako
MPEUMYILECTBEHHO Y3KMH MWUIMMETPOBBIA M CyOMHJIITUMETPOBBIM
JMana3oH UCIOJIb3yeTCsl KJIeTKaMHu [l oOMeHa WH(pOpMaIUei,
HEOOXOMUMOW NIl  PErysillud BHYTPUKJIETOUHBIX (QYHKIUH U
MEXXKJIETOUHBIX B3aMMOJEUCTBUNA. B mociienHue roasl MNOSBUIOCH
HOBOE HampaBjieHUe HH()OPMALIMOHHOW Tepanuu - TepareploBas
Tepanus. TeparepuoBblid Mana3oH 4acTOT 3JIEKTPOMAarHUTHBIX BOJIH
pacrnoJiaraeTcsi Ha WIKaje 3JIEKTPOMAarHUTHBIX BOJH MEXIY KpaiHe
BBICOKUMU 4YacTOoTaMu M  ontuueckuMm uHppakpacHeiM  (HUK)
nuaria3oHamu (puc.l) u UHTEpeceH, MpeXkae BCero, TeM, YTO UMEHHO B
HEM HaXOJSTCS MOJIEKYJISIPHBIE CIEKTPbl U3JIYYEHHUS U TOTJIOLIEHHs
paznuyHbIX KiIeToYHbIX MeTabosuToB (NO, CO, akTuBHBIE (HOPMBI
kuciopoda u ap.) [30,31].
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Puc. 1. Cnexmp snekmpomacHummno2o usaydeHus

B nHacTosmmee BpeMs M3BECTHO O MOJIOKUTENIbHOM BimsHun MK-
M3JIyYeHUs JaJIbHETO Juama3oHa Ha (QyHKIMOHAJIBHBIC CBOMCTBA
TPOMOOITUTOB M PEOJOTHUECKHE IapaMeTphl MpH OOJTYyYEHUH KPOBH
KUBOTHBIX 1n vivo [32,33,36], a takxke y namuentoB ¢ CC3 [34,35].
HNK-uznydyenue B TepareplieBOM Jualia3oHE BBI3BIBAIOT ITOBBIIICHHE
MPOAYKIIMK OKCHJIa a30Ta SHIAOTEIMEM COCYIO0B, UTO COMPOBOKIACTCS
HOpManu3alueir 0a3aJbHOr0O M BO3pacTaHUE UHAYIUPOBAHHOTO
BbIOpoca okcuaa azora (NO) y KUBOTHBIX B COCTOSIHUU OCTPOTO

MMMOOUITU3AIMOHHOTO cTpecca [37]. Kypc oOJrydyeHust
TeparepleBbIMA BOJHAMU Y JKMBOTHBIX TPU JJTUTEIHBHOM CTpecce
BBI3BIBACT TIOBBINIEHUE KOHIICHTPAIIUA HHUTPUTOB — CTaOWMIIBHBIX

MeTa0O0JINTOB OKCHA a30Ta U CHIXKEHHE KOHLEHTPAMU dHA0TeNrHa |
B CBIBOPOTKE KPOBH, CLIOCOOCTBYSI HOpMaJTU3aiuu 0anaHca mpoyKIuu
Ba30KOHCTPUKTOPHBIX U Ba30AUIATATOPHBIX BEIIECTB SHAOTEIHUEM, TO
€CTh MPEMATCTBYET Pa3BUTHUIO dHIOTENUANBLHON auchyHkimu [38,39].
[lo wmHenuto psnma aBropoB, mpu ooOnydenun WK-uznyuenus
TEPArepuoBOrO JHAIla30Ha MOXKET HE TOJBKO BO3pAacTaTh CHHTE3
sHA0reHHOTO NO ¥ MOBBIIATHCS €T0 PEAKITMOHHAS CIOCOOHOCTD, HO U
YBEJIIMYMBATHCA  MPOJOJDKUATENBHOCTh  cymiecTBoBaHust NO B
kinetkax[40]. VYcranoBneno, uyto BozaehctBue MK-uznyuenus
TEparepuoBOro  JMana3oHa  CHOCOOCTBYIOT  BOCCTAHOBJIEHUIO
HOPMaJIbHOM AKTHUBHOCTH CYINEPOKCUIAMCMYTa3bl M KaTanasbi[41], a
TAK)K€ K CHUKCHHUIO MPOOKCHIAHTHBIX PEAKIUN B 3PUTPOLUTAX IPHU
YBEJIMYEHUH MOUIHOCTH BO3AECHCTBUA [42]. 3HAUUTEIBHBIA HHTEpEC
BBI3BIBAIOT  McclienoBanus  BozaehcTBus ~— UMK-u3nydyenus B
TEpAreplueBOM JUANAa30HE Ha KIETKH, TKAHU, OPraHbl U CHCTEMBbI

OpraHoB B YCJIOBHUSX In vivo. B mepByio odepenb cienyer OTMETUTH
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U3MEHEHUSI HEPBHOM M TyMOPAJIbHOW pEryJAliMM MOJA JEHCTBUEM
TeparepuoBOro O0My4YeHUs. YCTaHOBIIEHO, YTO TEpareploBbie BOJIHBI
CIIOCOOHBI OKA3bIBATh BJIMSHUE HA LIEHTPAJIbHYIO HEPBHYIO CUCTEMY U
BBICIIIYIO HEPBHYIO JICSITEIBHOCTh Y JKUBOTHBIX, YTO OKa3bIBACT
3HAQYUTEIBbHOE BIMSHUE Ha TOBEAeHYECKHe peakiuu [43-45].
NmeroTcsi naHHBIE O BIMSHHHM TEPareproBOro OOMydeHUs Ha
TYMOPQIBHYIO PETYISIIUI0 (QYHKIIUNA OpTraHu3Ma.JKCIEPUMEHTAITHHO
Ha KpbICaX YCTAHOBJICHO, IIOJHOE BOCCTAHOBJICHHE HAPYIICHHOU
(YHKIIMOHATBLHOM  aKTMBHOCTH  IUTOBUIHOM  kenesbl  [46,47].
VYcTaHOBJIEHO, YTO TepareploBble BOJHBI OKa3bIBalOT A()(eKThl Ha
COCTOSIHUE HAJIIOYEUYHHKOB y KpbIC-CAMIIOB IIPU CTpecce B
3aBUCUMOCTH OT YacTOThI MpoBoaAMMOro ooiydenus. Ha wactorax
MCHII okcuaa a3oTa NPOUCXOIUT CHUKEHHE YPOBHS KATEXOJIAMUHOB
B KPOBH y KpbIC-CAMIIOB MNpH OCTPOM U  JUIATEIbHOM
MMMOOUIIM3AIMOHHOM  cTpecce  [48].  JlaHHble  JHUTEpaTypHI
CBHUIIETENBCTBYIOT, 4TO MK-u3mydeHuro TteparepueBoro auana3oHa
CBOMCTBEHHO MOIIIHOE PETYJSATOPHOE JIEUCTBUE HA MHOTHE MPOLIECCHI,
MPOTEKAIOIIUE B OPraHU3ME.

Takum  o0pasom, I  KOPPEKIHH  3HEPro-MaTepuaIbHOro
roMeocTasza IejiecooO0pa3HO BKIIOYEHHE B KOMIUIEKCHYIO TEpanuio
nanueHToB ¢ OJ m3nmywarenu ¢ y3kuMm crektpom pansHero MK-
nuariazoHa. VMIMEHHO  Takue  y3KOCHEKTPAJIbHBIE  M3IydaTeld
pa3paboTaHbl Ha OCHOBE OKCHAHOW Kepamuku B HMHCcTHTyTE
Marepuanosenenus (r.Tamkent PecmyOmmka Y306ekucrtan). Crektp
UX U3JIyYEHHUS JICKUT B rana3zoHe ot 8 10 SOMKM. ITO O3HA4aeT, 4YTo
KBaHTOBAasi DJHEPrus MpeoOpa3oBaHHOTO KEPAMHUKOW  HM3Iy4YeHUs
HaXOJIUTCA B TIpe/iesiax KBAHTOBOM SHEPTHH COOCTBEHHOTO H3ITYUYCHUS
YyeJloBeKa WM K€ HIKe €€, M, COOTBETCTBEHHO, HE OKa3bIBaeT
OTPUIIATEILHOTO BO3JACHCTBUS Ha (DU3UMOJIOTHYECKHE TIPOIIECCHI
opranusma yenoBeka [49,50].
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Abstract: analysis of the causes of maternal mortality in pregnant
women with extra-hospital pneumonia and monitoring of the course
and outcome of pregnancy in women Wwith acute respiratory viral
infection and pneumonia showed the development of hepatic cell
insufficiency (LCI) in some patients. Severe impairment of liver
function with development of encephalopathy and coagulopathic
bleeding and multiple organ failure has resulted in high maternal and
perinatal mortality rates.

Keywords: liver function, pregnancy, hepatic cell failure,
complications of acute respiratory viral infection and pneumonia.

HAPYHIEHUE ®YHKIUU IIEYEHU Y BEPEMEHHbBIX
C MHEBMOHUEN
Haagupxanosa H.C. (Pecnmy0siuka Y30ekucran)

Haoupxanosa Hamanvs Cypamosna — kaHouoam meouyuHCcKux Hayx,
HAY4Hblll COMPYOHUK,
Tawxenmckul UHCMUMYm nocieOUnIOMHO20 MeOUYUHCKO20
0bpazosanusl
Pecnyonuxanckuii cneyuanu3uposanuvili HAyYHO-NPAKMULECKULL
MEOUYUHCKUL YeHmpP aKyuepcmea U 2UHeKoaI02Ul,
2. Tawxenm, Pecnybnuxa ¥Y36exucman

Auuomauuﬂ: aAdrHajlu3 npudun MamepuHCKoﬁ cmepmuocmu
6€p€M€HHblx C 6HEOOJIbHUYHOU NHEe8MOHUECU U MOHUMOPUHS MEYECHUA U
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ucxooa OepemMeHHOCMU Yy JiCEHWUH C OCMPOU pPecnupamopHou
BUPYCHOU UHpeKyuell U NHeeMOHUell NOKA3aau pa3eumue ne4eHoyHo-
Kknemounou Hedocmamounocmu (JIKHM) y nekomopwvix nayueHmox.
Taocenoe napyuenue ynkyuy nevenu ¢ passumuem dHyegaronamuu,
KOaz2y1onamu4ecKux KpogomeueHut u NOJIUOP2AHHOU
HEeOOCmamoyHoCmyu  Npueelo K  GblCOKOU  MAMEPUHCKOU U
NepUHAmMantbHOU CMEPMHOCU.

Kntouesvie cnosa: ¢ynkyus neueuu, OepemeHHOCMb, NEYEHOUHO-
KJIemoyHas Heo0CmamoyHoCmo, OCJIOHCHEHUS. ocmpou
PeCcnupamopHoll 8UPYCHOU UHGDeKyUU U NHEBMOHUU.

Introduction. In recent years there has been an increase in the
number of pregnant women with acute respiratory viral infection
(ARVI) and pneumonia and hepatic-cell insufficiency [1, ¢.32-36; 2,
c.31-36; 3, c.11-15]. According to modern data, the outcome of
pregnancy and childbirth in women with pneumonia against the
background of acute respiratory viral infection largely depends on the
compensatory and adaptive responses of organs and systems, the
severity of respiratory insufficiency, the presence of obstetric
complications, the functional state of the liver and the hemostasis
system [4, c. 19-26; 5, c. 27-31; 6, 7-10]. Accompanying hepatic-cell
insufficiency worsens the prognosis and may lead to development of
extreme conditions requiring urgent measures, which in its turn
promotes progression of polyorganic insufficiency and lethal outcome
[7,c. 15-23; 8, c. 48-52].

Description of clinical observation. A prospective observational
study was conducted. The sample included 78 pregnant women with
signs of liver dysfunction and jaundice. The criteria for inclusion were
also: previous ARVI, pneumonia. The exclusion criteria were another
concomitant pathology. The study was conducted in the city Perinatal
Center Ne 1 and in the Regional Perinatal Center of Bukhara. Period of
the study 2014-2017.

The results of the analysis show that at PCN the terms of jaundice
occurrence coincide with 22-28 weeks of 53 (67,9%). Analysis of
anamnesistical data suggests that many symptoms indicating liver
dysfunction were present much earlier than the appearance of jaundice
staining of skin and mucous membranes.
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The results of clinical symptom analysis in pregnant women with
PCN showed hypothermia in 8 (10.3%). Hypothermia development
was preceded by fever for 4.5 days (SD=1.2), then normalization of
temperature was observed. Headache was a characteristic feature,
severe during the ODS period, then periodically increasing during the
day, disturbed by reduced and/or no appetite, dry mouth and thirst.

Nausea and/or nausea of a permanent nature, burp was also noted in
an overwhelming number of pregnant women (83.3%). At the onset of
jaundice staining, increased irritability, anxiety, agitation were
observed, followed by apathy, lethargy and some retardation.

There were signs of increasing respiratory insufficiency in the
intensive care unit. Pregnant women noted pain in the heart area,
difficulty breathing, shortness of breath at rest. Attention was drawn to
the increase in the number of heart beats on average at the time of
primary consultation to 96.8 (SD = 7.6) beats per minute. Then there
was a decrease in heart rate and on average reached 78.4 (SD=7.2)
beats per minute. In this case, 19 (24.4%) of tachycardia was replaced
by pronounced bradycardia. With regard to AD, the majority of
pregnant women had normotension at the initial examination, followed
by hypotension, and in 19 (24.4%) pregnant women, AD reached
90/60, averaging 4 hours later. ADH averaged 90.6 (SD=5.8) mmHg,
DAD 68.4 (SD=4.8) mmHg. Diffuse changes in myocardium,
ischemia were recorded on the ECG. Extracistolia in 43 (55.1%)
pregnant women.

The results of peripheral blood tests show a decrease in the number
of erythrocytes from 3.2*10/1 (SD=0.4) at intake to 2.2*10/1 (SD=0.6)
before delivery. Along with a decrease in erythrocyte levels observed a
decrease in hemoglobin from 102 g / 1 (SD = 5.8) before delivery to
80.4 (SD = 6.2). There was a moderate leukocytosis of 10.7*10/1
(SD=2.5), before delivery resolution there was a significant reduction
to an average of 5.2*10/1 (SD=2.8) (p<0.01).

The results of these studies indicate a progressive reduction in
protein levels, which before delivery were on average 45.5 (SD = 0.4),
while at intake was 59.7 m /1 (SD = 1.4). The growth of total bilirubin
to 90.7 umol/l was mainly due to direct fractions with insignificant
activity of liver enzymes. As follows from the data in Table 1,
hypoglectic tendencies were observed.
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Progressive hypovolemia contributed to the deterioration of organ
hemodynamics of vital organs and liver functions and to the
progression of PCN.

We have approached the question of the need to terminate the
pregnancy, the method of delivery and the scope of surgical
interventions in stages.

Table 1.Outcome of pregnancy in women with PCN

SZ | - & _ £ 2 o o
The outcome of [z £ | B = =| &% £ g= = =
pregnancy 22 | S Sk < 5‘5 = S
D = S = = < &
Caesarean section, n=28 | 32,4 | 42,2425 | 120,4+9,2 | 135,8+8,1 | 76,8+3,2 |78,4+3,4
Uterine amputation |3 o\ 40 401 9 | 127,048,7 | 1254473 | 74.542.6 |70,8+2.9
without appendages, n=3
Uterine extirpation 35 ¢ | 35 7.1 611305456 | 110,945,2 | 67,5+1,5 |70,4+1,9
without appendages, n=2
B-Lynch stitches, n=5 | 36,4 | 44,4424 | 100,5+8,2 | 127,046,1 | 70,4+1,6 |79,5+4,3
i +
Prolongation of -\ 3¢ ¢ | 5 513 1| 26.4+12 | 198,549,1 | 85,0451 | 110
pregnancy, n=50 8,2

At detection of signs of hourly growth of total bilirubin, increase of
intoxication the question of delivery in pregnant women was raised.
The question about the method of delivery was solved taking into
account the condition of the pregnant woman, the preparedness of the
birth tracts and the indicators of hemostasis system. At unpreparedness
of birth ways the method of choice was caesarian section.

With pronounced coagulopathy of consumption and progressive
thrombocytopenia (<110.9 SD=5.2), and critical indicators of AT III
<67.5 and protein C, the volume of surgery was expanded to
amputation and uterine extirpation without appendages.

In women, against the background of the developed PCN, the
average mass of newborns was significantly lower than that of the
control group 3124.7 g. (SD=19.5) compared to 2254.6 g. in the
control group. (SD=10.8) in the main group on the Apgar scale at the
first minute showed that the highest number of children with a score of
4-5 was recorded in women in the main group and was 34.6%
compared to 6.7% in the control group (p<0.01). The results of the
newborn assessment after 5 minutes showed that the number of
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children with a score of 8-10 in women with PCN continued to be
twice as high (6.4% vs. 3.3% in the control group).

Conclusion. The results of the analysis of the course and outcome
of pregnancy in women with PCN developing against the background
of extra-hospital pneumonia indicate a burdened course of gestational
process. The catastrophic situation is due to the high risk of
coagulopathic bleeding associated with a double hemostasis disorder.
On the one hand, violations of blood-clotting factors and on the other
hand, expressed coagulopathies. Due to the progression of DVS
syndrome, disorders in the microcirculation system, and perfusion of
vital organs polyorganic insufficiency and disorders in uterine and
placental perfusion cause the development of perinatal complications
of hypoxic genesis.
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Abstract: an imbalance between oxidants and antioxidants is one of
the leading factors in the occurrence and progression of
atherosclerosis ~ and  associated  cardiovascular  diseases.
Atherosclerosis of the aortic arch vessels, especially bifurcation of the
common carotid artery, is the main cause of ischemic strokes, which
determines its high social significance. It has been proven that
surgical treatment reduces the risk of stroke and death in patients with
atherosclerosis of extracranial arteries. However the role of oxidative
stress in atherosclerotic stenosis of extracranial arteries, as well as the
effect of surgical treatment on redox homeostasis, has not been well
studied. Thus, the assessment of the role of oxidation factors is a
promising area of scientific research aimed at improving the
effectiveness of CVD control.

Keywords:  atherosclerosis, brachiocephalic —arteries, induced
oxidation, surgical treatment, antioxidant defense system.
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HMHAYIUPOBAHHOE OKHUCJIEHUE KPOBHU IIPAU
BBIIIOJIHEHUU PEKOHCTPYKTHUBHbBIX OHEPAI_II/Iﬁ Yy
BOJIBHBIX ATEPOCKJIEPO30M BPAXHOLE®AJBbHBIX

APTEPUI
YyakoBa A.C.l, Wabun M.B.’ (Poccuiickas ®enepanus)

"Yynkoea Auna Cepeeesna - spau-xapouonoe,
T'ocyoapcmeennoe 6100scemnoe yupesicoenue 30pagooxXpanHeHsl
Apocnasckoti obracmu
Obnacmuas kKnuHuveckas O0JIbHUUA,
 Hnoun Muxaun Bumanveguy - 00KMOp MEOUYUHCKUX HAVK,
3asedyrouuli kageopoll,
kagheopa mepanuu um. npogeccopa E.H. [Jlopmudonmosa,
Dedepanvroe 2ocyoapcmaeerHoe 610xicemHoe 00pazo08amebHoe
yupedxcoenue gvicuieco 00pa3o8anus
Apocnasckutl 20cy0apcmeeH bl MeEOUYUHCKUL YHUBEPCUMem
Munucmepcmea 30pasooxpanenusi Poccuiickoii @edepayuu,

2. Apocnasno

Aunomauusn:  napyuienue  npoOKCUOAHMHO-AHMUOKCUOAHMHO20
PABHOBECUSL ABNIAEMCL OOHUM U3 8e0YUUX PAKMOPO8 803HUKHOBEHUS
U NpoepeccupoB8anusi amepockiepo3a U AcCOYUUPOBAHHBIX C HUM
cepoeyHo-cocyoucmolx 3a6onesanuii. Amepockiepos cocyoos oyau
aopmul, ocobenno ougyprayuu obwell COHHOU apmepuu, s6a1emcs
2/IABHOU NPUYUHOU UMEMUHECKUX UHCYIbMOG, YUMo 00YCl08Iusaem
€20  BbICOKYIO  COYUANbHYIO  3Hauumocmo.  Jloxkazano,  umo
Xupypauueckoe nedeHue CHUMICAem pUuck UHCYIbma U CMepmenbHblx
UCX0008 y NAYUEHMO8 C aMepoCKIePO30M IKCMPAKPAHUATIbHBIX
apmeputi. OOHAKO 00 HACMOAWE20 BPEMEHU HeOOCMAMOYHO SCHA
PONb  (haKmopos OKUCIUMENbHO20 CMpecca Npu Xupypeuieckom
JleUeHUU amepoCKIePOMU4ecKo20 CmeHo3d IKCMPAKPAHUATIbHBIX
apmeputi. Taxum obpazom, oyenka poau GHaxKkmopos OKUCIEHUs.
A615emcsi NePCnekKmuHbIM HANPABICHUEM HAYYHbIX UCCAeO08aHUll,
CBA3AHHBIM C NOBbluleHUeM dpgdexmusnocmu 6opvbOLL ¢ cepoeuto-
coCyoucmuIMu 3a001e8aHUAMU.

Knrouesvie cnosa: amepockiepos, Opaxuoyedanvhvie apmepuu,
UHOYYUPOBAHHOE — OKUCAEHUE, XUpYpeudeckoe Jedenue, cucmema
AHMUOKCUOAHMHOU 3AUJUMBL.
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Heab uccaenoBanus: lM3ydenue nokasarener MHIAYUHPOBAHHOIO
OKHUCJIEHUS! KPOBH IIPU BBINIOJIHEHUU PEKOHCTPYKTHUBHBIX ONEpALMil Ha
coCyJax 3KCTPAaKpaHHAJIBHOTO OacceiiHa.

MartepuaJibl 1 METOAbI

O6cnenoBanbl 25 GOIBHBIX aTEPOCKIEPO30M C MPEUMYIIIECTBEHHBIM
nopaxenneMm Opaxuouedansupix aprepuid (BLIA) B Bo3pacte 43-72
roga (B cpeanem, 58,2+6,4 roga). B rpynny HaOmoaeHus Boumuid 8
(32%) myxumH u 17 (68%) xeHmMH. B KOHTpPOJBHYIO TpyIILy
BKJIFOUEHBI 25 OTHOCHUTENIBHO 3JI0POBBIX JI0HOPOB, U3 HUX 10 (40,0%)
myxkuuH u 15 (60,0%) sxenmuH, B Bo3pacte ot 41 mo 59 ner
(B cpeanem, 48,7+5,0 rona). JluarHo3 yctaHaBIMBaJICSI Ha OCHOBAaHUU
YJIBTPa3BYKOBOI'O JYIUIEKCHOTO CKAaHUPOBAaHUS M IMOIATBEPXKAAICA
JaHHBIMU aHruorpapuu. Ha cranuoHapHOM JTame MNalKUEeHTaM
IIPOBOJIUIIOCH ONEpaTUBHOE  JICUECHHUE, HaIlpaBJICHHOE Ha
BOCCTAHOBJIEHME T'€MOJWHAMHKM [0 CTEHO3HUPOBAHHOM apTEPHH.
[loka3aHusi K XUPYPruuecKOMY JICUEHHIO OCHOBBIBAJIUCh HAa aHAJU3E
CTENEHU CTEHO03a apTepHH MO IJIOMAId U JUaMEeTpy, OCOOEHHOCTEMN
COCYITUCTOU 151 MECTHOM AHATOMUU, Mopdosoruu
aTepOCKIEPOTHUECKON OJISIIIKY, HEBPOJOTMYECKONH CUMIITOMATHKH.

JUist mojlydeHHsT BPEMEHHBIX XapaKTepUCTUK HHAYLHUPOBAHHOTO
OKUCJIEHHMS  IUJIa3Mbl  KPOBM  HCIHOJB30BAJICS  OMOJOTMYECKUI
kucinopoaasii  Monutop YSI momens 5300A (Yellow Springs
Instrument Company, YSI Inc., CIIIA). B kadecTBe HHMIIMATOpa
CBOOOJHBIX PAAUKAJIOB TPUMEHSIH 2,2°-a300uc(2-aMUAMHONIPOTIaH)
murunpoxiopun (AAPH). HccnenoBanne mapameTpoB MOTJIONIECHUS
KHCJIOPOJA IMPOBOJIMIIOCH HAa JOOIEPALMOHHOM 3Tale, B PaHHEM U
OTZIaJIEHHOM I10CJIEONEPallOHHOM NEpUoAax.

KoHueHTpanuss pacTBOPEHHOrO0  KHUCJIOpPOJla B  MPUCYTCTBUU
nnunuaropa (AAPH 10 mMM) usmepsnack B Teuenne 40 MHUHYT B
TEPMOCTATUPOBAHHOM  SYECHKE  U3MEPUTEIIbHOM  KaMmepenl  IIpU
MOCTOSIHHOM TepeMennBanuu. [1o HakJIOHy KpHUBOW KOHIIEHTpaluu
KHCJIOpOJa B Mpo0Oe onpeessics NPOUEHT MOTIOIIEHHs KUCI0poaa 3a
1 wmunayty (C;), paccuMTHIBAJIOCh KOJHMYECTBO MOTJIOIIEHHOTO
KHCIIOpoJa BO BpeMeHHble poMexyTkH ¢ 20 1o 30 (Csp) u ¢ 30 o 40
MUHYTY (Cy), BpeMsl TOTyTIOTIIONIeHus kuciopoaa B oopasiie (T,).

Cratuctuueckass oOpaOoTKa JaHHBIX MPOBOAMIACH MPH MOMOIUIH
nakera npukiaagabix nporpamm STATISTICA 10.0 (StatSoft Inc.,
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CIIA). C uenpio OLIGHKM HOPMAJIbHOCTH paCHpeeeHUs JTaHHBIX
ucrnonb3oBaa  aHamu3  KomMoropoBa-CMupHOBa € TOIMPABKOU
JImmmdopca. [TockonapKy pacnpesiesieHre OTIMYaIoCh OT HOPMaIbHOTO,
MIPUBOJIUMBIE JaHHBbIE UMEIOT TpencraBieHue Me (25%; 75%). Hns
CpPaBHEHHMSI ABYX HE3aBUCUMBIX T'PYIII 110 OAHOMY MPU3HAKY MPUMEHSIIH
kpurepun ~ ManHa-YutHu.  Kputmyeckoe — 3HadeHWe — ypOBHS
CTaTUCTUYECKON 3HAUMMOCTH MPUHUMAJIOCH PaBHBIM 5%.

Pe3yabTarthl 1 00Cy:KI1eHHE

Pa3BuTHEe  aTepOCKIEPOTUYECKOTO  TMOBPEKACHHUS  COCYIUCTOM
CTEHKU MPOUCXOJIUT Ha (hOHE OKUCIUTEIBHOTO CTpecca, il KOTOPOTo
XapaKTEpPHO PE3KOE YBEIUYCHUE TEeHEepallud aKTUBHBIX (PopM
KHCIIOpOJila B KJETKaX M TKaHAX Ha (DOHE HCTOIIECHUS PE3EPBOB
CUCTEMbl AHTHOKCHUJAHTHOM 3alllUThl WU HAKOIUJIEHHWE MPOAYKTOB
CBOOOTHOPAIMKAIBLHOTO OKHCIICHUs B Tu1azMe kpoBH [1, 2]. B pamkax
MPOTPECCUPYIOIIETO  aTepockiepo3a OpaxuoliedalbHbIX COCY/IOB
OKUCIIUTENbHBIA ~ CTpecc, Hapsaay C  TiyTamaT-KalabIMeBOU
AKCAaUTOTOKCUYHOCTBIO, PACCMATPUBAETCAd KaK OJWH M3 OCHOBHBIX
MEXaHU3MOB JIECTPYKIIMU HEMPOHOB [3].

[TonyuenHsle B  pe3yiabTare IMPOBEACHHOTO  KCCIEIOBAHUS
BPEMEHHBIE XAPAKTEPUCTUKU WHIYIIUPOBAHHOTO OKHCJICHUSI KPOBH Y
OOJIbHBIX aTepockiepo3oMm ¢ mnopaxeHuem bBIIA mpencraBiieHbl B
tabmure 1.

[IpuBenennsie B Tabmmie 1 JaHHBIE CBHJETEIBCTBYIOT O
CTaTUCTUYECKM 3HAYMMOM YBEJIIMUYEHUH CKOPOCTH OKHUCJIEHUSI KPOBU
(p<0,001), mormomeHus xkuciopoaa 3a 1 wmwuHYTY (p<0,001),
noryomenust kucioponaa Ha 30 munyre (p<0,0007) u Ha 40 mMuHyTE
(p<0,003) y mamuenToB ¢ atepockiepo3om BIIA npu mocryrieHun B
CTallMOHAp B CPAaBHEHMM C KOHTPOJIBHOW TIpynmnou. Bpewms
MOJTYTIOTJIONICHHUST KUCIOpOJa B TpyNMe KOHTPOJA ObLIO 3HAYMMO
BBIIIIE, YEM B IpyIine 00JbHBIX aTepockiepo3om (p<0,001).
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Tabnuya 1. Xapakmepucmuka noxkazameiiei No210WeHUs KUCIOPOOd
KpO8U Y OONbHBIX AMePOCKIEPO30M C NOpajiceHuem opaxuoyeqhaibHvix

apmepuii
Mokasarens | KOHTPOAL| L Ipn IL Ipu  |II1. Yepes 6 P
(n=25) |mocrymienun| Bbinmucke | mecsimes | I-II | I-IIT | II-T11
CKOPOCTB 1’9 2’2* 2’2* 2’2*

OKHCIICHHUS KPOBU 0,38 [ 0,74 | 0,76
(Rox), MMOJIB/IT"C
ITornomenue
KHCJIOPO/Ia KPOBH
3a 1 muH. (C)), %
[Tornomenue

KHCJIOPO/a KPOBU 5,8 6,7* 6,5% 6,9%
Ha 30 munyte | (5,0; 6,6) (6,1;7,7) 5,7,7,4) | (5,9;8,0)

(C0), %
[Tornomenue

KHUCJIOPO/a KPOBU 5,7 6,5% 6,3* 6,4%
Ha 40 munyte | (5,0;6,5) (6,0; 7,6) 5,7,7,1) | (5,6;7,7)
(C40)3 %

(1,7;2,2) | (2,052,5) (1,9;2,4) | (1,9;2,6)

0,57 0,66* 0,65* 0,67*

0507 | (0608 | (0607 | (0,608 |%3]0%73| 068

0,251 0,85 | 0,55

0,4910,79 | 0,72

[epuon
MOJTYIOTJIOTCHAS 87,8 75,8% 76,9* 74,6* 0321 0.72 | 038
kuciopoxna kposu| (76,4;101) | (65,8;82,0) | (68,5:87,7) | (64,9:86,2) | i i
(Ty1p), Mun

[Ipumeuanue: * - p < 0,05 o cpaBHEHHUIO C KOHTPOJIEM.

Bricokas OmacHOCTh pa3BUTHS OKUCIUTENBHOTO CTpecca B
MO3TOBOM TKaHU OOYCJIOBJI€HA MHTEHCHUBHOCTHIO OKHCIUTEIBHOTO
MeTaboau3Ma TOJOBHOTO Mo3ra, morpedmstomero g0 20-25%
MOCTYIAIONIETO B oOpraHu3sM kuciopoja [4]. JlonmoJHUTEIbHBIMU
MPOBOLIUPYIOMIUMHU (DAKTOpAMU SBIISIFOTCS BBICOKOE COJIEp)KAaHUE B
MO3TOBOM TKaHH JIUIIHIOB, HCHACHIIIICHHBIC CBSI3U KOTOPBIX SIBIISTFOTCS
cyOcTpatoM  JuUIsi  TEPEKMCHOTO0  OKWUCJIEHHMsS, M  ackopOara,
YYacTBYIOIIETO B KadyecTBE TNPOOKCHUIAHTAa B He(hEepMEHTATUBHBIX
npoleccax MEePEeKUCHOro OKHUCIEHUs aunuaoB [S]. B To xe Bpems
aKTHUBHOCTH (bepMEHTaTUBHBIX AHTUOKCUIAHTHBIX CUCTEM
(TIyTaTHOHTIEPOKCHAA3bI, KaTana3bl) B MO3Te 3HAYUTEIIHLHO HIKE, YTO
ere OOJIbIIIe MOBBIIIAET BEPOSATHOCTh OKUCIMTEIHHOTO cTpecca [6].

Takum  oOpa3oM, B  YCIOBHUSIX  IepeOpaIbHON  HINIEMHUH
WHTEeHCHU(UKAIUS CBOOOTHOPATUKAIBHOTO OKHCJICHUS TPUBOJIUT K
rubenu  HEWPOHOB U OoOyCJIOBIUBA€T  MPOTPECCUPOBAHUE
11epeOpOBACKYISIPHBIX 3a00JIEBAaHUI OT ACHMIITOMHOTO TEYCHHS depes3

50



CTaIUI0 BBIPAXKEHHBIX KIWHUYECKUX TMPOSABICHUNA JO pPa3BUTHUSA
COCYIUCTBIX KaTacTpod.

Brimonxenue PEKOHCTPYKTUBHBIX onepanun Ha
AKCTPAKpPAHUAIIBHBIX  apTEpPUSIX  CONPSKEHO C  HapylICHHEM
ayTOPETYJSITOPHBIX MEXAaHU3MOB M COOCTBEHHO MO3TOBOW TEp(y3uu.
[IpoBokalusi WIIEMUHM MO3TOBOM TKAaHU CBA3aHA C TEXHUYECKUMHU
OCOOCHHOCTSIMU TMPU BBIMOJHEHUH OTEPAILNH - TIEPEKATUEM apTEPUN U
nocienyromei pernepdysueii, BOSHUKAOMICH IMOCIE CHATHS 3a)KHMa
[7]. B paHHEM TOCIIEONEpPAIMOHHOM IMEPUOAE Yy IMAlHUEHTOB C
atepockiepozoM BIIA B cpaBHEHMM C Tpynnod KOHTPOJA
3a(UKCUPOBaHbl YBEIUYCHUE CKOPOCTH OkucieHus kposu (p<0,01),
CKOPOCTU TOTJIONIeHHsT Kuciaopoaa 3a 1 munyty (p<0,01), ckopoctu
okucienuss Ha 30 munyte (p<0,009), nHa 40 munyre (p<0,01) u
CHUKEHHUE BPEeMEHU MoJynorioneHus kuciopozaa (p<0,01).

[Ipu omepanusix Ha SKCTpPaKpaHUAIBHBIX apTEPUSX B YCIOBUSIX
HapyILIEHUs MO3rOBOM Nep(py3uu MPOUCXOJUT CPBhIB B padOTE CUCTEM
ayToperyisiiuu u GopMupyercss AUCOAIaHC MEXAY MOTPEOHOCTHIO
TOJIOBHOTO MO3ra B KUCJIOPOJE U €ro JocTaBkoi. Ha srane nepexarus
apTepuil HaOJIO/IaeTCsl HapacTaHUE COJICp)KaHUSI B apTepUATIbHOU
KpOBM JlaKTaTa, 4YTO CBUIETEIbCTBYET O THIOKCUM TKAaHM MO3Ta U
Pa3BUTHM METAa0OJMYECKOro M JakTaT-auuao3a. OqHako najabHeimiee
HapacTaHWE COJICp’KaHHWE JlaKTarTa MPOUCXOOUT IMOCIEe IycKa
KpPOBOTOKAa W  BbIMBIBAaHUS  HAKONMBILIErOCS  JIaKTata U3
WILIEMU3UPOBAHHOTO FOJIOBHOT'O MO3ra [8].

Cnemyer OTMETUTh, UYTO WHTEHCHU(PHKAIMA PEIOKC-TPOIIECCOB B
paHHEM  MOCIICONEPAllMOHHOM  MEpUOJE€  MOCIE€  BBINOJHEHUS
PEKOHCTPYKTUBHBIX ~OIEpalii Ha COCylax SKCTpaKpaHUAIbHOTO
OacceiiHa, MOXKET OBbITb HUBEJIMPOBAHA YBEJIMYEHUEM OOBEMHOU
CKOPOCTH MO3TOBOTO KPOBOTOKA, YTO CHOCOOCTBYET JIMKBUAAIIMU
AHEPreTUYeCcKoro neuuuTa, THrHOMPOBAHUIO OKUCIUTEIBHOIO CTpEcca
Y YCWJICHHWIO aHTUOKCHIAHTHOM 3aIIUThI KJIETOK FOJIOBHOTO MO3ra [8].

B Hamem wucciegoBaHuM He OBUIO OTMEUEHO CTAaTUCTUYECKHU
3HAUUMBIX Pa3JIMYMKA T[OKA3aTEIEd OKHUCIECHUS Y IIAlMEHTOB C
arepockiepo3oM  BIIA B mpemonepallmoHHOM W paHHEM
MOCJICONEPAIMOHHOM TE€pUOAaX, YTO MO3BOJISAET CHAENATh BBIBOJ O
BO3MOKHOCTH TPEIOTBPAIICHUS] WHTCHCHU(UKAIMA OKHUCIUTEIbHBIX
MpoIeccoB,  Oylaromapsi  WCTHOJB30BAHUIO  MHTPAONEPAITMOHHOTO
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HEHPOMOHUTOPUHTA W  ONTHUMAaJIbHOM  HEHPONPOTEKUMUU  IpU
BBIITOJTHEHUN COCYAUCTON PEKOHCTPYKIHUU.

[IpencrapisieT MHTEPEC aHAIN3 NOKA3aTeNei MOMIOMIEHUST KUCIOpOoia
y TALMEHTOB C aTepOCKIEpPO30M OpaxuoredaabHbIX COCYA0B depe3 6
MecslleB Mocie onepauuu. B pesynbrarte uccnenoBaHus y OONbHBIX
apTEPOCKJIEPO30M BBISIBJICHO MOBBIIIEHHE CKOPOCTH OKHCIEHHSI KPOBU
(p<0,003), noryomenus kuciaopona 3a 1 munyty (p<0,002), ckopoctn
okucinenus Ha 30 munyte (p<0,002) m na 40 munyre (p<0,009) B
CPaBHEHHMH C TPYIIION KOHTPOJs. BpeMms MoiynorionieHus: KUciIopoaa
OBLJI0 BhIIIIE B Tpymne KoHTpoJis (p<0,003).

CreoBarennbHO, B OTHAJIEHHOM IIOCJIEONEPALIMOHHOM IEPUOJE,
HEeCMOTpsI Ha AP PEKTUBHOE XUPYPTUUECKOE JICUEHUE U ONITUMATIBLHYIO
MEJIUKAMEHTO3HYIO Teparuio, PENOKC-COCTOSIHUE OOJIBLHBIX
atepockiepo3oM bBIIA He Hopmanu3yeTcsi. B HgaHHOM KOHTEKCTE
OCTaeTCsl aKTyaJlbHOM IHpoOsieMa JajbHEHIIEro MNporpecCUupoBaHUs
3a001€BaHusl W PA3BUTHUS PECTEHO3a Yy paHee OlNEepUpPOBAHHBIX
narueHToB  [9]. Heobxoaumbl ganbHEHINHE HWCCIEAOBAHUS IS
BBIABIICHUS  ()aKTOPOB,  CIOCOOCTBYIOIIUX  MEPCUCTUPOBAHUIO
OKHCIIUTEJIBHOTO CTpecca TPH BBINOJHEHUU PEKOHCTPYKTUBHBIX
orepaluii Ha COCy1axX dKCTpaKpaHUAIBHOTO OacceiiHa.

3akiroueHue

Takum oGpazom, y OonbHBIX aTepockiepo3om BIIA waGmomaercs
YBEIIMUEHHUE TTOKA3aTeIel MOTJIOIIEHUSI KUCIOpOJa KPOBH, CBS3aHHOE
CO CIBHIOM PEIOKC-TOMEOCTa3a B CTOPOHY IPOLIECCOB OKUCIEHUS U
HEJ0CTaTOYHOM  A((PEKTUBHOCTHIO  (PAKTOPOB  aHTHMOKCHUIAAHTHOMU
3amuThl. MHTpaonepanmoHHblii HEHPOMOHUTOPUHT U liepeOpabHas
MPOTEKIUS  TO3BOJSIOT  MUHHUMH3UPOBATh  WHTEHCU(DUKAIUIO
MPOIIECCOB OKHUCJICHUS npu XUPYPru4ecKoM JICYCHUU
AKCTpAaKpaHUAIBHBIX  OTHENOB OpaxuouedanbHbix  aprepuili. B
OTJIaJIECHHOM MocJIeonepalMOHHOM nepuojie y OOJIbHBIX
aTepockiepo3oM ¢ mnopaxkenueM bBI[A coxpaHsieTcsi yBeEIUYEHHE
MoKa3arejied  TOTJIOIMICHUST  KUCIOpOoJa KPOBH, UTO  JUKTYET
HEO0OXOAMMOCTh AMHAMUYECKOTO HAOJIOECHUS 3a MalUeHTaMU IOCIie
BBITIOJTHEHUSI ~ PEKOHCTPYKTHUBHBIX  OMNEpalvii  Ha  cocyaax
AKCTpPaKpaHUATIHLHOTO OacceitHa.
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Abstract: non-alcoholic fatty liver disease (NAFLD) is one of the
most common pathologies that occurs in patients with coronary
heart disease (CHD) and increases the risk of death from
cardiovascular diseases. There is a link between NAFLD and such
cardiovascular system lesions as thickening of the intima-media
complex (CIM), aortic root atherosclerosis, coronary and carotid
artery lesions, left ventricular diastolic dysfunction. It is important
to study the incidence of CHD in NAFLD among the population of
the southern Aral sea region, to find out the features of clinical
manifestations, which is necessary for the development of new
directions of treatment and prevention of these diseases.

Keywords: lipogenic genes, coronary heart disease, non-alcoholic
fatty liver disease, cholesterol, triglycerides, aminotransferase,
obesity, dyspeptic syndrome.
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Annomauun: Heanxo2onvHas odcuposas Oonesnv nevenu (HAKBII)
ABNAEMCL OOHOU U3 4ACMbIX NAMONO2UL, KOMOpoe 6Cmpedaemcs y
OobHLIX ¢ uwemuyeckol oOonesuvio cepoya (MBC) u ysenuuusaem
PUCK cMepmu om cepOedHO-coCYOUCmbIX 3a00aesanuil. Ycmanosnena
c6s3b  medcoy HAXBI u maxumu nopadxicenusimu cepoedHo—
cocyoucmou cucmemsl (CCC), kax ymonweHue KOMnieKca ‘uHmuma-
meoua” (KHUM), amepockiepos KopHs aopmul, nopajceHue 8eHeyHbIX
U COHHBIX apmepuill, ouacmoiudeckas  OUCQYHKYUs  J1e8020
arcenyoouka. Baowcno uzyuenue ecmpeuaemocmu UBC npu HAKBII
cpeou uacenenusi FOowcnozo Ilpuapanvs, evisicnenue ocobeHHocmel
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mpuenuyepuosl, amMuHOmpaHcgepasa, odxcupeHue, OUCNeNnCUYecKull
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UDC 616.36.-003-826

Currently, the most common pathology among chronic diffuse liver
diseases is non-alcoholic fatty liver disease (NAFLD), detected in
industrialized countries in 14-27% of the population. NAFLD is one of
the most common diseases that lead to poor quality of life, disability
and death. First of all, this is due to the high risk of progression of
cardiovascular diseases (CVD) [1, 6]. NAFLD is one of the most
common pathologies that occurs in patients with coronary heart
disease (CHD) and increases the risk of death from cardiovascular
diseases [5]. According to the Third National Health and Examination
Survey (NHANES-III), progressive hepatic fibrosis in NAFLD
increases the risk of all fatalities by 70%, especially those associated
with CVD [2]. In the development and progression of liver cirrhosis, a

55



violation of intrahepatic hemodynamics is important, which is
accompanied by changes in the production of endothelial damage
markers: nitric oxide (NO), endothelin (Et -1), vasculoendothelial
growth factor (VEGF), Willebrand factor (vWF) [7]. During
lipogenesis, the hepatic X receptor (LXR) functions as a lipid sensor
and significantly increases the activity of SREBP-1c¢ (sterol regulatory
element binding protein Ic), which is a key transcription factor that
controls the expression of lipogenic genes, and thus contributes to the
synthesis of fatty acids in liver tissues and increases the amount of
triglycerides in the blood [4]. There is a link between NAFLD and
such cardiovascular system lesions as thickening of the intima-media
complex (CIM), aortic root atherosclerosis, coronary and carotid artery
lesions, and left ventricular diastolic dysfunction. Taking into account
the spread of CVD, 24% of patients with NAFLD die from myocardial
infarction, and only 13% from liver pathology. In clinical practice, the
diagnosis of NAFLD is usually established by ultrasound of the liver
in the absence of other causes of steatohepatosis: alcohol, toxic and
autoimmune liver damage [3].

The above highlights the practical importance of studying the incidence
of CHD in NAFLD among the population of the southern Aral sea region,
finding out the features of clinical manifestations, which is necessary for
the development of new directions of treatment and prevention of these
diseases. More than 10 million people live on this territory. Despite the
ongoing medical and preventive measures, the population of this
region still has a high level of diseases of the gastrointestinal and
cardiovascular systems.

Purpose of work: to analyze the data of clinical manifestations and
features of the course, problems of diagnosis, management and
treatment of patients among the population of the southern Aral sea
region with ischemic heart disease, who have NAFLD.

Clinical features: at the time of diagnosis, most patients had no
symptoms or signs of liver disease. Increasing the level of
aminotransferases to a mild or moderate degree is the most common
and often the only changed laboratory sign in NAFLD.

Materials and methods: For 2 years (2018, 2019), we monitored 235
patients with CHD. In all patients, the diagnosis was established on the
basis of generally accepted clinical, laboratory and instrumental studies.
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Among them, NAFLD was detected in 97 patients (41.3%). Patients had
MS components and several CVD risk factors.

The diagnosis was verified by ultrasound, ECHO-KG, analysis of ALT
aminotransferases, AST, cholesterol and blood triglycerides. For statistical
processing and analysis of the obtained results, the Student and Fisher
method was used in the Ermoleva modification with the determination of
the standard deviation, the average arithmetic error by the method of
moments (M+m) and the degree of confidence (P).

Results and discussion. In the age analysis of patients, we distributed
them as follows: from 45 to 59 years - 132 (56.2 %); from 60 years and
older - 103 (43.8%) patients. In the first group of people of the most active
and able-bodied age, NAFLD was found in 68 (51.5%) patients, and in the
second group in 29 (28.2%) patients. This fact suggests that in the active
working period, there is the greatest load on the body for almost all "risk
factors" for developing CVD: obesity, nervous and emotional stress,
Smoking, alcohol intake, violation of the diet and rest, which increase
the risk of morbidity. By gender, the number of sick men exceeded the
number of women by only 2.8 % - men made up 51.3%, women 48.7 %
(P <0.001). This fact indicates the same risk of developing NAFLD
among patients with CHD in both women and men, which fully
corresponds to the above risk factors.

The analysis of professional affiliation and the degree of obesity
showed that the largest percentage of patients (56.2 %) belong to group
I (persons with moderate intellectual labor with moderate obesity of |
and II degrees), which confirms the fact that the psycho-emotional load
associated with mental labor and obesity leads to the development of
CVD in NAFLD.

There are no significant differences between urban and rural
populations. Patients living in the city made up 47.5%, in rural areas
52.5% (P >0.05).

Dyspeptic syndrome in patients under our supervision consisted of
the following symptoms: severity after eating with localization in the
right hypochondrium 51.8% (P<0.001), in the epigastric region 1.8%,
around and below the navel-1.2%; flatulence in 69.8%; nausea after
eating in 11.7% of patients.

The role of nutrition: the results of the survey revealed a higher
consumption of foods with a high content of HC (high-calorie national
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dishes) in the 1st group. It is also important to note the greater use of
carbonated beverages with fructose in patients of this group.

Thus, the results show that in the southern Aral sea region, NAFLD
in patients with coronary heart disease occurs mainly at the age of 45
years and older, it is accompanied by the presence of several risk factors
for developing CVD (obesity, nervous and emotional stress, smoking,
alcohol intake, violation of the diet and rest), with a constant connection
with the intake of high-calorie food. Attention is attracted to the fact
that there are no significant differences between the number of patients
living in rural areas and the urban population. Analysis of the results
shows that the most common dyspeptic syndrome was manifested by
flatulence (in 69.8% of patients) and severity after eating with
localization in the right hypochondrium (in 51.8%) of the examined
patients, while nausea after eating was observed in only 11.7% of the
studied patients.

Conclusions:

1. The largest number of patients with coronary heart disease who
have been diagnosed with NAFLD occurs in the age group from 45 to
59 years (51.5%), 1.e. the most active and able-bodied age;

2. The risk of developing CHD among patients with NAFLD was
the same for both women and men;

3. The largest percentage of patients (56.2%) are people with
moderate intellectual work with obesity I and II degrees, which
confirms the fact that the psycho-emotional loads associated with
mental work and obesity lead to the development of CVD in NAFLD;

4. There were no significant differences between urban and rural
populations. Patients living in the city accounted for 47.5%, in rural
areas-52.5%:;

5. Dyspeptic syndrome in patients with ischemic heart disease who
had NAFLD is mainly manifested by the following symptoms:
heaviness after eating with localization in the right hypochondrium
(51.8%) and flatulence in 69.8%;

6. Frequent consumption of foods with a high content of HC (high-
calorie national dishes) and the use of carbonated beverages with
fructose are important in the development of NAFLD in patients with
CHD.
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Abstract: the article covers the issues of the meaning and application
of massage, as well as various methods and techniques of its
implementation, healing and relaxation. The mechanisms and sources
of vitamin D intake into the body of children and the healing
properties of massage are indicated. The experience of the authors of
the article on achieving a significant therapeutic and health-improving
effect based on the results of massage procedures in the treatment of
rickets is presented. Methodical questions on the application of
different types of massage in the treatment of rachitis in conjunction
with other therapies are considered.

Keywords: massage, rachitis, method, treatment, vitamins.
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2. Tawxenm, Pecnyboauka Y36exucman

Aunomauua: 6 cmamve 0CBEWAIOMCA BONPOCHI 3HAYEHUS U
NPUMEHEHUs. MACCaxca, a maxdice paziuunvie cnocoowvl U Memoouxu
€20 npogedeHuUs1, 0300POGIEHUS U peNaKcayuu. YKazanvl Mexanuzmvl u
UCTMOYHUKU nOCMYNIenus eumamuna D 6 opeanuszm demetl u neueOnvie
ceoticmea maccaxca. Ilpuseden onvim asmopoé cmamvu HO
00CMUINICEHUIO ZHAYUMETILHO20 Jle4eOHO-0300P0BUMENbHO20 Ihhexma
nO pe3ylbmamam npo8eoeHus nNpoyeoyp Mmaccaxca npu JiedeHuu
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paxuma. Taxorce pacemampuearoncs  60npocsvl Memoou4ecKo2o
xapakmepa no NpumMerHeHuro pas3iluiHsvlx 8U008 Maccaxca npu jiedeHuu
paxuma 6 Komniekce c c)pyewwu Hanpdasjiernuimu mepanuu.

Knrwuesuvie cnoesa: maccasic, paxuni, Memod, BUMAMUHDL, 1IeHYEHUE.

Cpeny CyIIECTBYIOIIMX PA3IMYHBIX CIIOCOOOB O3/I0POBICHUS U
peNaKcali MacCcak HaXOJUTCSA B YKCIIE HAuOOJee PacpOCTPaAaHEHHBIX
MIPOLIEYP, CTAaB YaCThIO KU3HU YEJIOBEKA, TaK KaK MPHU €ro NPpUMEHEHUN
JIOCTUTAETCsl 3HAYUTEIIbHBIN JIe4eOHO-0310pOBUTEIBHBIN 3(DPEKT.

JlocTaTouHO TOMYJISIPpHOE U SICHOE  ONpeeNieHHE MPOLETYPHI:
MACCagtc - Mo COBOKYNHOCHb NPUEMO8 pepIeKMOPHO-MEXAHULECKO20
8030eliCmeuss.  HA Melo  Yel08eKd, NpPOBOOUMbBIX  DPYKAMU  UIU
CNeyuaibHbIMU — annapamamu 8 Yeusix JedeHus, 0300PO6ieHls,
npogunakmuxu 3aboneéanus. Eeo cymo 3aknouaemcs 8 MexaHuyecKom
8030€UCMBUY CNEYUATbHLIMU NPUEMaMy HA NOBEPXHOCMb mend Uil
Kako20-1bo opeaua. [1]

Maccax OOBIYHO BBITIOJIHAETCS C MCIOJB30BAHUEM TPEX OCHOBHBIX
CHOCOOOB: - py4HBIM, aNlapaTHLIM 1 KOMOMHUPOBAHHBIM (C COYETAHUEM
py4yHOro W ammapaTHoro). M3 BUFOB ammapaTHOrO 4Yalie ApPYyrux Ha
MIPaKTUKE UCTIOJIB3YIOTCS THJIPOMACCAK, BUOPAIIMOHHBIM,
IMHEBMATUYECKUN U T..

CymiecTByeT MHOXKECTBO METOJIMK Macca)ka, KaKJas UMEET CBOM
ocobennoctu. Ilpomenypa, B 3aBUCUMOCTH OT PEKOMEHJIAIUU
CIEIUAIMCTOB, TPOBOIUTCS B hopMe OOIIETr0 Macca)a BCeX y4acTKOB
TeJla WIM YaCTHYHOTO (MAaCCUPYIOTCS OTICNbHBIC CETMEHTHI:- PYKH,
CIIWHA U T.J.).

[Ipu mpoBeAeHUH KJIACCUYECKOTO Maccaka OOBIYHO HCTOIB3YIOTCS
YEThIPE OCHOBHBIX MpUEMa - NOTJIAKUBAHUE, PACTUPAHKE, PA3MUHAHUE
u_BuOpamusa. IIpuembl, B CBOIO odYepeab, KIACCUPUIMPYIOTCS B
CHEUaIbHOM JUTEpaType Kak cpelHe TiyOokue (IMorjaXxuBaHue,
pacTupaHue, MpIKUMaHUE), TIIyOOKHe (pa3MHHAHHWE) W YyJapHbIe
(BuOpanus).

JleueOHbIe CBOICTBA Maccaka OCOOEHHO HAMJIAIHO TPOSIBISIIOTCS B
po(usIakTUKE U Tepaliiy paxuTa.

Paxum - om epeu. rhachis - cnunnoii xpebem - 3abonesanue,
8bI3BAHHOE GUMAMUHHOU HEOOCMAMOYHOCMbIO (cunogumamunos D) u
Xapakxmepuzyroweecs —HapyuleHuem O0OMeHad 8ewecms  (Npeumyu.
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MUHEPATIbHO20) C pacCmMpoOUCmMBOM NpoYecca passumusi Kocmeu U
nopasiceHuem @QYHKyuil psaoa opeaHo8 u cucmem, HaOIOOAEmCsl
2NIaBHLIM 00pazom, y demell 2pyoHo2o 8os3pacma. [2]

Butamun D noctynaer B OpraHu3M 4YeJNOBEKa C OIPEACIICHHBIMU
MPOAYKTaMU MUTaHUs (MOJIOUHBIE POIYKTHI, )KEITOK sIi1Ia, pHIOHiA KU,
pacTUTENbHOE MACIIO, OPEXH U T.1.). YUHUTHIBasi OrpaHUYCHHBIN (popMaT
JaHHOW CTaThu, OoJiee MOAPOOHO M3YUUTh TEMY CIEUHUAIBHBIX JAUET U
UCTIOJIb3YEMbIX TPU PaxHUTe MPOIYKTOB U JOOABOK PEKOMEHIyeTCs W3
JPYTUX UCTOYHHUKOB.

[Ipu3HakM paxuTa BCTPEUAETCS Y CEMUAECATH MPOILIEHTOB MAaIbIIICH
Ha NIEpBOM roty *ku3HH U 'y 10-35% nereli - Ha BTOPOM rOJly JKU3HH, IIPU
ATOM, TI0 CYACTBIO, TSXKEIbIE (POPMBI PETUCTPUPYIOTCS Bee pexe. OnHaKo
JaXe M TpU JIETKOM TEYeHUH OOJe3HH, KOTOpas H3MEHsSET OOMEH
BEIIIECTB peOCHKA, HapYIIaeTCs HOPMAJIbHOE Pa3BUTHE MalbIia. [3]

Kpome moctymiennss B Opramu3M ¢ TOUIIEH, BUTaMuH D
BbIpa0ATHIBACTCS Y YEJIOBEKA IMO]1 BIMSHUEM YIbTPA(UOJIETOBBIX JTy4eil.
OCHOBHBIM  HampaBJI€HHEM TEpalmuu JTOr0  HEAyra  sIBJISETCA
HOpMalIM3auusi 00pa3a *U3HU U PALMOHA MUTAHUS MAJIbIa, KOTOpas
BKJTIOYAET B ceOs:

- ©KEJIHEBHbIE  TPOTYJIKH Uil  OOecreyeHuss  HeOoOXOIUMbIM
KOJIMYECTBOM YJIbTPA(UOJIETOBBIX JyUYel, peryisipHOe NPUHSATHE BaHH, B
TOM YHCJ€ BCIOMOTAaTElIbHBIX XJOPUIHO-HATPUEBBIX (COJSHBIX) H
XBOMHBIX, YTO CIOCOOCTBYET YKPEIUIEHUIO HUMMYHHTETa U HEPBHOU
CHCTEMBI PeOCHKA;

- JJIUTEIbHOE TPYJHOE BCKapMJIMBaHUE (KaKk MUHUMYM /10 1 rofa);

- Oonee paHHee BBEIEHHE MPUKOpMA, C YYeTOM OajlaHca >KUpPOB B
MTUTAHUY;

- IPUMEHEHUE TIPernaparoB, cojepKammx BUTaMUH D, a Takxe
KaJbliMid U (ocop, BUTAMUHBI PA3NWYHBIX TPYHN U codeTaHus (1o
HA3HAYEHUIO Bpayei);

- 10 COTJIACOBAaHUIO C BpavyaMu, KypCOBOE NMPUMEHEHHUE JICUEOHOTro U
MpOo(UIAKTUYECKOTO Macca)a BCEro Tejla UM €ro OTACIbHBIX YacTel.

Maccaxx mokazaH Npu JICYEHUU W peaduauTaluu OOJbHBIX, €ro
UCHOJB3YIOT TaKXKe Ui MPO(YUIAKTUKH, BOCCTAHOBJICHHUS MOBBILICHUS
¢buznyeckol M YMCTBEHHOM pab0OTOCHOCOOHOCTH,  (DHU3UYECKOTO
COBEpLICHCTBOBaHMs. JleueOHble Macca)k M TUMHACTHKA TPU PAXHUTE
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MPOBOJIATCS BO BCE TEPHOJIBI 3a00JICBAHUS, MPOTUBOINOKA3AHHUS MOTYT
HOCHTb TOJIbKO BPEMEHHBIH XapakTep.

MHOTOJIETHSISI TPAaKTHKa aBTOPOB IOKa3aja, 4TO  JIOCTATOYHO
Oonpmior A(@eKT maeT codeTaHWE Pa3TMIHBIX BHIOB JICUEOHOTO
Maccaka, BO3PACTHBIX  JICTKUX (HU3WYSCKUX YIPAKHCHUH W
MPUHATHAS BATAMHUHOB.

B mocrmemHee BpeMs CTaid MONYJISIPHBIMH  Pa3JIMUHBIC  BHIBI
BUTAMUHHO-MHHEPATBHBIX KOMIUIEKCOB JJISl YCIICIITHOTO O3/I0POBJICHHUS
JFOZICH pa3IMIHOTO BO3pPAcTa, B TOM YHMCIIE Tpernaparhl rpynmisl FOHMOp
Heo (pucynoxk 1).

F

="

Puc. 1. O6pa31/}bl PA3TUYHBIX 6UMAMURHO-MUHEPATIbHBIX KOMNIEKCOE6

VYkazaHHble Tpenaparbl 3aperuCTPUPOBAHBI B CIPABOYHUKAX
«JIexkapcTBa gy nerei», «Jlnarnoctukay, « JHIUKIONEAUS JIEKAPCTBY»
U JApyrux, oOecneuyuBalIIMX Jydlllee YCBOCHUE  KaJbllus,
CIOCOOCTBYIOIIME YKPEIJIEHUI0 KOCTHOM M MMMYHHOM CHCTEM,
CTUMYJIMPYIOMIIX 0OMEHHBIE MTPOLIECCHI. [4]
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