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Pestome. [xa € dxepernom nnacmuyHUX, eHep2emuyHUX ma KamanimuyHux iHapedieHmis, wo 3yMoemntoms XUmms ma pos-
8UMOK opaaHi3my. binku Ha pigHi 3 IHWUMU NOXUBHUMU peYo8UHaMU (hopMyomb MKaHUHU, 8X005imb 00 ckrady eH3uMie, 20p-
MOHi8, 6epymb yyacmb y npoyecax pocmy, po3gumky ma 6i0HOBMEeHHs OpaaHie i cucmem.

Mema. Haykoso 0brpyHmysamu 3axo0u KopeKuii KniHiYHo20 nepebicy ma animeHmapHoi npoghinakmuku ycknaOHeHb, 8UKU-
KaHux myb6epKyrb03HOH iHehekuieto. Hagecmu 0CHOBHI Oxepena HympieHmig, nokasamu iXHe 3Ha4yeHHs 015 KopeKkuii nepebiey
myb6epKynbo3HOI iHGheKuii ma ernnue eceHyianbHUX PeHOBUH Ha NPoginakmuky ycknadHeHb, 3yMOoBMeHUX X80pobor.
Mamepianu ma memodu. [ins 0ocnioxeHHs BUKOPUCMaHO KOMIIIEKC MeopemuyYyHUX, eMripudHUX Memooie ma HamypHi cro-
cmepexeHHs. TeopemuyHumu memodamu 00cridxeHHs sucmynaromb: 6ibnioepagiyHull aHanis i cuHme3 ma abecmpazyseaH-
Hf, @ MaKoX y3a2anbHeHHs Hasi8HUX 8 HayKoeill nimepamypi daHux ma ix knacugpikauiss i cucmemamu3auis. Memodamu emrii-
puyHo20 docnidxeHHs sucmynaoms mpaduuiliHi cydacHi nioxodu: HamypHi criocmepexerHs, becida, onumysaHHs, aHkemy-
8aHHs ma ekcriepmHa ouiHka. Memodu bionoaiyHux docnidxeHHs: enidemionoaiqyHull, KniHiYHi, nabopamopHi, Qi3uKo-XiMiyHi,
6ioximidHi ma meduKko-cmamucmuyHud.

BucHoeku. fIkicmb pauioHy xap4ysaHHs 0byMOGMTIEMbCS KOMIIIEKCOM aMiHOKUCIOM, XUPHUX Kucrom, ocobnueo omeaa-3
TMHXXK, simaminie, miHepanie ma docmamHicmio cKiadHUX 8yanegodis, siki CmuMyoMmMb nepucmanbmuky KUWKIBHUKA, WO
€ 8AXJ/TUBUM MPU MaIoOPyXIugoMy crocobi xumms.

OnucaHo thakmuyHul ennue ssKocmi ixi Ha 3abesnedyeHicmes opaaHiamy aniMeHmapHuUM 3anisom. BiOmiyeHo ernue ocmaHHL0-
20 Ha nepebiz 3axeoptogaHHsl. [loka3aHo, w0 HadnuwoK eHepaii, 06yMoeneHoi HaOMIPHUM 8XUaHHSIM NPOCMUX UyKpis,
crpusie 3a2ocmpeHHto nepebiay xeopobu ma anepeaii. HaeonoweHo, wjo eHepeouiHHicmb pauyioHy Mae 3anexamu gid ocobnu-
eocmel nepebiey Hedyau, Hass8HOCMI CyrymHIX ycKknaOHEeHb, Macu mira Xeopoeo, a makox xapakmepy npaui npu 36epexeHit
npaue3damHocmi.

Knro4oei cnoea: HympieHmHa Kopekuisi, eceHuianbHi peqyosuHu, ideansHul 6inok, amiHokuciomu, pekomeHdosaHe 0obose
CrioXusaHHs1, MPOAYKMU xap4y8aHHsl, EHEPEOUIHHICMb pauioHy, npuHyunu diemomepartii, epumpoyumu, aimMgoyumu, nedko-
epama.
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NUTRIENT CORRECTION OF THE CLINICAL COURSE AND ALIMENTARY
PREVENTION OF THE TUBERCULOUS INFECTION EFFECTS

Abstract. Food is a source of flexible, energetic and catalytical ingredients that stipulate the human organism’s life and devel-
opment. Proteins on a par with other nutrients, form tissues, are a part of enzymes, hormones, participate in the processes of
growth, development and restoration of organs and systems.

The Aim. To scientifically substantiate the correction measures of the clinical course and alimentary prevention of complica-
tions caused by tuberculous infection. To list up the main sources of nutrients, to show their importance for the tuberculous
infection course correction and the effect of essential substances on the prevention of complications caused by the disease.
Materials and Methods. The complex of theoretical, empirical methods and full-scale observations was used for the investi-
gation. Theoretical research methods were: bibliographic analysis, synthesis and abstraction, as well as generalization of avail-
able in scientific literature data and their classification and systematization. The methods of empirical research were traditional
modern approaches: full-scale observations, interviews, polling, questionnaires, and expert evaluation. Methods of biological
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research: epidemiological, clinical, laboratory, physical-chemical, biochemical and medical-statistical.
Results and Conclusions. The quality of the dietary structure was determined by the complex of amino acids, fatty acids,
especially omega-3 PUFASs, vitamins, minerals, and the sufficiency of complex carbohydrates that stimulate intestinal peristal-

sis, which was important in a sedentary lifestyle.

The actual food quality effect on the body’s supply of alimentary iron was described. The impact of the latter on the disease
course was distinguished. It was shown that the excess of energy caused by the excessive simple sugars consuming, con-
tributed to the exacerbation of the disease course and allergies. It was emphasized that the energy value of the diet should
depend on the peculiarities of the disease course, the presence of associated complication, the patient’s body weight, as well

as the type of work with preserved performance efficacy.

Key Words: nutrient correction, essential substances, ideal protein, amino acids, recommended daily intake, food products,
energy value of the diet, principles of the diet therapy, erythrocytes, lymphocytes, leukogram.

BeTyn. Y cyyacHomy cBiTi Bce BinbLuoi akTyanbHoO-
CTi Habupae NUTaHHS XapyoBOi MOBELIHKW NOAWHM,
ocobnumeo nig vyac xeopobu. HuHi YkpaiHa Hanexuts
[0 KpaiH 3 BUCOKMM PiBHEM 3aXBOPIOBaHOCTI Ta Mae
OAMH 3 HaWBULLMX NMOKa3HUKIB TyOEepKynbo3y NereHis
cepeq kpaiH LleHTpanbHoi Ta CxigHoi €sponu [21]. B
YkpaiHi we y 1995 poui 6yna nporonowieHa enigemis
Ty6epKynboay.

MowwmpeHicTb TyBepKynbo3y — Le pesynbraT Hera-
TUBHUX MeOMKO-coLjianibHMX HacnigkiB Ta eKOHOMiY-
HWX HerapasfiB y AepxaBsi. BaxnuBicTb BMBYEHHS
0COBMMBOCTEN BNSMBY XapyyBaHHA Ha MaTOMOriYHUNA
npouec, 0byMOBMEHNN TyOEepKynbO3HOK IHGEKLIED,
He BWKMUKAE CYMHIiBY. TakoX OCOGMMBOrO 3HaYEeHHS
HabyBaloTb po3nagu, CnpuynHeHi HeabanaHCcoBaHO0
ixeto. Came Le Moxe BNnnBaTy Ha (OYHKLiOHYBaHHS
HE NULLIE NETeHiB, SiKi € OCHOBHINM OPraHOM >XMPOBOTO
06MiHy, a 1 cepueBO-CyAMHHOI, TPaBHOI, HEPBOBOI Ta
iHWKX cuctem opraHiamy [11, 21].

BuBYeHHs xap4yoBOi MoBediHkM Ta BMNMB X Ha
nepebir NnaTonoriYHnx 3mMiH 4ae MOXIMBICTb He NuLle
BCTaHOBWUTU NEBHi 3aKOHOMIPHOCTI Ta MeXaHi3Mu HyT-
piEHTHOI Tepanii, a 1 onpawoBaTy HayKOBO 0OI'PYHTO-
BaHi LLNSXU NpodinakTuku MopbigHUX CTaHiB, BUKNN-
KaHWX MOPYLUEHHAM Xap4oBOro ctaTycy Mig BniMBOM
BioNOriYHMX YMHHUKIB, 30Kpema TybepKynbO3HO
iHdbeKLieto, Ta CNPUATY 0300POBIIEHHIO HACENEHHS 3a
Ail Ha opraHiam TakoX (isyHMX Ta XiMiYHUX (haKTo-
piB 4OBKINNSA.

lMoriplieHHs cTaHy Xap4yoBOro crTaTtycy nepegye
BUHUKHEHHIO Tybepkynbody. OTxe, HacUYeHHs
NOXMBHUMY PEYOBMHAMU Ta EHEpriel0 BNMUBAE Ha
onipHicTb opraHiamy go iHdekuii. Mig xapyoBoto
MOBENIHKOK PO3YMIilOTb CTaBMeHHS iHAMBIAYYMY [0
i, peXMMy Ta CTEpPeOoTUNy XapvyBaHHS SK Y NMOBCSIK-
AEHHOMY XUTTI, TaK i B yMOBaXx CTpecy, KOfun NoBeaiH-
Ka NoguHN 30pieHTOBaHa He nuile Ha 36epexeHHs
XUTTS, @ N AKiCHe (PyHKLOHYBaHHSA BCiX OpraHiB Ta
CUCTEM OpraHismy.

JocnigpkeHHs1 NPUCBAYEHE BaXNMBOMY 3aBLAHHIO
NpodiNakTUYHOI MEeAMLMHN — HAYKOBOMY OOrpYyHTY-
BaHHIO LLMSAXIB HYTPIEHTHOI KOpeKLii 06MiHHUX npoLe-
CiB sk 3acoby Tepanii MopbigHOro CTaHy Ta nokpa-
LEeHHI0 edeKTUBHOCTI MiKyBaHHA AN CKOPOYEHHS
TepMiHiB peabiniTauii xBopux Ha TybepKynbo3.

Introduction. In today’s world, the issue of human
eating behavior, especially during illness is becoming
more and more relevant. At the present time, Ukraine
belongs to the countries with a high incidence rate
and has one of the highest rates of pulmonary tuber-
culosis among the countries of Central and Eastern
Europe [21]. An epidemic of tuberculosis was
declared in Ukraine as early as in 1995.

The prevalence of tuberculosis is the result of neg-
ative medical and social consequences and econom-
ic troubles in the state. There is no doubt about the
importance of studying the specifics of the impact of
nutrition on the pathological process caused by the
tuberculous infection. Disorders caused by unbal-
anced food are also of particular importance. This
group of disorders can affect the functioning of not
only the lungs, which are the main organ of fat metab-
olism, but also the cardiovascular, digestive, nervous
and other body systems [11, 21].

The study of eating behavior and the influence of
food on the course of pathological changes makes it
possible not only to establish certain regularities and
mechanisms of nutrient therapy, but also to work out
the scientifically based ways of preventing the morbid
conditions caused by the nutritional status irregulari-
ties under the influence of biological factors, in partic-
ular, tuberculous infection, and to promote the popu-
lation health improvement when the organism is also
affected by physical and chemical factors of the envi-
ronment.

Deterioration of the nutritional status precedes the
tuberculosis emergence, that is, the organism satura-
tion with nutrients and energy affects the body’s infec-
tion resistance. Eating behavior is understood as the
attitude of an individual to food, the regime and
stereotype of nutrition both in everyday life and in
stressful conditions, when the human behavior is ori-
ented not only to the life conservancy, but also to the
quality functioning of all body organs and systems.

The investigation is devoted to solving an important
task of preventive medicine, namely, the scientific
substantiation of the ways of nutrient correction of the
metabolic processes as a means of therapy for a mor-
bid condition and improving the treatment effective-
ness in order to shorten the rehabilitation period of
tuberculous patients.



MeTa. HaykoBo 06rpyHTYBaTV 3axoam Kopekuii Kni-
HiYHOro Nepebiry Ta aniMeHTapHoOi NPOgINAKTUKN YCK-
nafHeHb, BUKMUKaHMX TyOepKynbOo3HOK iHADEKLE.

MaTtepianu Ta meToan. [Ins 0oCNiAKEeHHS BUKOPW-
CTaHO KOMMMEKC TEOPETUYHMX, EMMIPUYHMX METOAIB
Ta HaTypHi CNOCTEPEXEHHSI.

TeopemuyHi memodu docnidxeHHs: Gibniorpadiy-
HUI aHani3 i cuHTe3 Ta abcTparyBaHHs, a TakoX y3a-
ranibHEHHS AaHWX Yy HayKOBi niTepaTtypi, IXHs Knacu-
dikauis i cuctematmsauis.

Memoou emnipu4Ho20 O0CMIOXKEHHS: TpaauLinHi
CyyacHi nigxogw: HaTypHi crocTepexeHHsi, Geciaa,
OMNUTYBaHHS, aHKETYBaHHS Ta EKCMEPTHA OLLiHKa.

Memodu 6ionoeaiyHux O0ocnidxeHb: enigemionoriy-
HWIA, KMiHiYHi, nabopaTopHi, i3nKO-XiMiYHi, GioXiMiuHi
Ta MeauKo-CTaTUCTUYHUIA.

HapinHicTb i BiporigHicTb pe3ynbsraTiB 4OCHiIKEHHS
3abe3nevyoTb METOLOMNOrYHE OOrPYHTYBaHHS BUXiA-
HUX MOMNOXEHb, MOEAHAHUX SKICHUM Ta KiNbKICHUM
aHanisoM ofepXaHux aHuX.

Pe3synbrati Ta o6roBopeHHs. Tybepkynbo3 — ue
nepeBaxHO [OBroTpvBane XpoHiyHe iHdeKuUinHe
3aXBOPIOBAHHA, MPU SKOMY Han4vacTille ypaxeHi
nereHi. KniHiyHa kapTHa TybepKynbo3y CynpoBOoXY-
€TbCcsl 0e3nivyylo MposiBiB, 30KpemMa PO3BUTKOM aHe-
MIYHOTO CMHAPOMY, TOBTO 3HWXKEHHSIM PiBHS remMorno-
GiHy Ta/abo epuTpouwuTiB B 0guHMLi 06'eMy kpoBi. B
YCiX XBOPUX Ha TyDepKynbo3, He3anexHo Bif KriHiy-
HOT hopMM, NIOBULLYETLCA BiOHOCHE YMCMO nanuy-
kosigepHux HenTpoginie Tta LIOE. HapocTtaHHs
3a3Ha4YeHMX MOKa3HWKIB 3anexuTb Bid MOLUMPEHHS
TyBepKynbo3Horo npotecy. Ak npasuno, npu nabopa-
TOPHOMY JOCHIKEHHI YacTo BUSIBMSIETLCS aHEMIs Ta
nomipHa nemkoneHis [8, 12].

3 ogHoro 60Ky, aHeMmist Npy TyOepKynbo3Hin iHdek-
Uil — Lue Hacnigok BNMBY TOKCUHIB MikobakTepin Ha
KICTKOBMIA MO30K, a 3 iHWoro, — MikobakTepii Tybep-
Kynbo3y aTakyloTb Yyxe ocrnabneHun aHemieo opra-
Hi3M. YpaxeHi Ty6epKynbOo3HOW iHGeKLie nauieHTu
He 00OB'A3KOBO CTpaxaarTb KMiHIYHO BUPaXKEHUMU
iMyHOZEmILUUTHUMU CUMITOMaMU, BOHU, SIK NPaBuIno,
MalTb 3HWXKEHUI IMYHITET, He3a40BINbHI NOKA3HUKN
cbopMynu KpoBi Ta HW3bKWIA PiBEHb rEMOrNOBiHY.
AHeMisi Lue 3axBOpPIOBaHHS, WO BWHWKAE He B Hachi-
OOk TyDepKynbOo3HOI iH(eKUii, a € nepegymoBOK
CUCTEMHOI 3ananbHoi BignoBidi Mpu akTUBHIN Ty6ep-
KyNnbO3Hil iHdeKUii. Y gopocnmx nauieHTiB 3 Tybep-
KyTIbO30M 1ereHb 3HWKEHHS reMOrnobiHy BUSIBNSETb-
cs Big 16% 80 94% xsopux. MNowmpeHicTb gediuuty
3aniza y nauieHTiB 3 TyOepKynb0o30oM BUSIBMEHO Y
30%, 3 aHewmieto y 57,0% noctpaxaanux. Hegokpis's,
acoLifoBaHe XPOHIYHWM 3aXBOPHOBAHHAM (3 BigHOC-
HUM gediunToM 3anisa), € HanyacTiluM BMOOM aHe-
Mii Jopocnux Hedyxux Ha TyOepKkynbo3 nereHb. Ak
CBig4aTh Halli cnocTepexeHHs, mopdonorivyHo y 97 %
XBOpPUX Ha TybGepkynbo3 BMSIBMAKOTb 3MiHWM hopMK
epuUTPOLMTIB: MONMKINOLMTO3, aHi30XPOMHI dopmu
epuTPOLMTIB, OBanouuTW, ane Han4vacTile BOHU

Maracap 1T, Mpouox P, Fanan 10, / 1. Matasar, R. Protsyuk, I, Gelan

The Aim of the Research. To scientifically sub-
stantiate the measures of the clinical course correc-
tion and alimentary prevention of the complications
caused by tuberculous infection.

Materials and Methods. The complex of theoreti-
cal, empirical methods and full-scale observations
was used for the investigation.

Theoretical research methods were: bibliographic
analysis and synthesis and abstraction, as well as
generalization of available in scientific literature data
and their classification and systematization.

The methods of empirical research were traditional
modern approaches: full-scale observations, inter-
views, polling, questionnaires, and expert evaluation.

Methods of biological research: epidemiological,
clinical, laboratory, physical-chemical, biochemical
and medical-statistical.

The reliability and plausibility of the investigation
results was provided by the methodological substan-
tiation of the initial positions, combined with the qual-
itative and quantitative analysis of the obtained data.

Results and Discussion. Tuberculosis is mainly a
long-term chronic infectious disease during which the
lungs are most often affected. The clinical picture of
tuberculosis is accompanied by a whole lot of presen-
tations and is often accompanied by the development
of anemic syndrome, i.e., a decreased level of hemo-
globin and/or erythrocytes per unit of blood volume. In
all patients with tuberculosis, regardless of the clinical
form, the relative number of stab neutrophils and ESR
increases. The augmentation of beforementioned
indicators depends on the spread of the tuberculous
process. As a rule, laboratory research often reveals
anemia and moderate leukopenia [8, 12].

On the one hand, anemia during the tuberculous
infection is a consequence of the mycobacterial tox-
ins effect on the bone marrow, and on the other hand,
tuberculosis mycobacteria attack an organism
already weakened by anemia. Patients affected by
the tuberculous infection do not necessarily suffer
from clinically apparent immunodeficient symptoms,
but, as a rule, have low immune function, unsatisfac-
tory hemogram indicators and a low hemoglobin
level. Anemia is a disease that does not occur as a
result of tuberculous infection, on the contrary, is a
prerequisite for a systemic inflammatory response
during the active tuberculous infection. In adult
patients with pulmonary tuberculosis, a hemoglobin
decrease was found in 16 % to 94 % of patients. The
prevalence of iron deficiency in patients with tubercu-
losis was found in 30%, and anemia in 57.0 % of
those affected. Anemia associated with a chronic dis-
ease (with relative iron deficiency) is the most com-
mon type of anemia in adults suffering from pul-
monary tuberculosis. According to our observations,
morphologically, in 97% of tuberculosis patients the
changes in the erythrocytes shape were shown: poik-
ilocytosis, anisochromatic forms of erythrocytes, oval-
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TPannstTLCS MNOXPOMHI  3ipyacToi dopmu. OgHak,
mvwe 37,3 % nauieHTiB 3HaKTb NP0 HAsIBHICTb Y HUX
aHeMii. 3MiHM KpOBi 0BCTEXEHNX XapaKTepu3yThbCs
NOPYLUEHHAMU CUHTE3y reMornobiHy npu 3Ha4YHOMY
3HWKEHHI KifbKOCTI epuTpoumTiB. PiBeHb cMpoBaTko-
BOro 3anisa y 57,4 % xBopux Ha TybepKynbo3 pi3ko
3HWXEeHUA. [TokasHuKM remorpamu 3anexartb Bif
dhasu TybepKynbo3Horo npotecy. PiBeHb remornobiHy
Ta BMICT epuUTPOLMTIB MatoTb MiHIMarbHi 3HaYEHHS Y
dasi iHinbTpauil Ta AeLlo nigBuLLYOTbCS B nepiog
po3nazgy. 3HWKEHHS LIMX NOKa3HWKIB NOSICHIOKTL M-
BOKMM FiNOKCUYHMM CTaHOM XBOPUX Ha TyDepKynbo3,
BHaCniJoK SIKOro y KPOBOTIK HAAXOAATb He3pini eput-
pounTH, SIKi 3MiHEeHi 3a po3mipamMu Ta MOpYLUEHO
mopdororieto. Kpim Toro, y XBopux Ha Tyb6epKynso3
BUSIBMEHO pi3Ke 3MEHLLUEHHSI CHPOBATKOBOrO 3anisa
Ta CrocTepiraeTbCs MIKpOLMTO3, MNOMKINOLMTO3 i OBa-
nouuTos. 3mMiHn opmm KniTMHU 0OyMOBNEHI aHOMa-
nieto MembpaH hOpMEHUX ENEMEHTIB KPOBi Ta remor-
noBiHy, a TaKOX BUKIMKAOTLCSA BHACNIZOK TiMOXpOMii
[1, 2,3, 26].

Y pesynbrarti iHTOKCUKaLLii 3MiHW peaKkTUBHOCTI opra-
Hi3My Ta MOLUKOPKEHHS TKAHWH y XBOpWX Ha Tybep-
Kynb03 CMpUYMHAIOTL Pi3Hi 32 XapaKTepoM MOpyLUEH-
HSl B CMCTEMi KPOBOTBOPEHHS. |CTOTHWMIA BMNMB Bigir-
pae He TinbKu KniHiYHa dopma, ane v dasa Ta AuHa-
Mika nartonoriyHoro npouecy. MNpu obmexeHux Ta
MarnoakTuBHUX oopmax TybepKynbo3y KinbKiCTb epuT-
poumTiB 3a3BuYaii BignoBigae HopMi. TakoxX BiOCYTHI
03Haku aHemii. [Mpy macuBHuX iHinbTpaTax abo
Ka3eo3Hili MHEBMOHIT BUABNSETLCS MOLLUMPEHUIA Ka3e-
O3HWIA NiMdageHiT, cneundidyHe ypaxeHHs KULLKIBHU-
Ka Ta 3anyyeHHs1 B NPOLIEC NeYiHKK, CenesiHku, KicTKo-
BOrO MO3KY, @ TaKOX Micnsi JOBroTpMBanux KpoBoxap-
KaHb i BENVKMX NEreHeBUX KPOBOTEY, CMOCTEpIraeTbes
3MEHLLEHHS KiNbKOCTI epuUTpoLMTIB Y nepudepuyHin
kpoBi. MNpy LbOMy 36inbLUYETHCA BMICT HEAOCTATHLO
po3pinux petukynountie Ha 20-30% i Oinbuwe.
MogibHUM YMHOM 3MIHIOETBCS N epUTPOMOETUYHA
doyHKUia KicTKoBOrO MO3Ky [17, 26].

Haiuactiwe npu TyOepkynbo3si, ane ronoBHUM
YMHOM MPU BUPAXKEHWX, MPOrPECYIOYNX i yCKMagHe-
HUX chopmax xBopobu, 3MIHIETbCS nenkorpama. Y
psgi BUNagkiB MOXe cnoctepiraticst NOMipHUI nen-
KOLUMTO3, pidle nemnkoneHia (B Hopmi y gopocnoi
noauHy Big 4 ao 11 x 10%/n). 36inbLUyETHCA KiNbKICTb
HenTpodiniB sK y abCcomTHOMY, Tak 1 Yy BiGHOCHOMY
BUPaXeHHi 3a paxyHOK ManuykosiaepHux copm (Ha
15-20%). OgHOYacHO 3MEeHLLYETbCS BMICT nimdouu-
TiB (Ha 8-15%). lMpu BupaxeHOMy i TpuBanomy
iHbinbTPaTUBHOMY NPOLECi Ta BENUKOMY BpPOHXOreH-
HOMY OOCIMEHIHHI 3'ABMSETLCA MATONOrYHa 3epHU-
CTiCTb HenTpodinis. BMicT eosnHodiniB y nepude-
PWYHIN KPOBI KONMBAETLCS 3aNEXHO Big ha3u npoLe-
Cy Ta anepriYHoro craHy opraHiamy (y 300poBOi
NANHY eo3nHodinu cknagatotb 0,5-5 % Big 3aranb-
HOTO YKCna NenKkoLnTiB). IX KinbKiCTb MOXE 3MeHLLYy-
BaTUCS ax [0 aHeo3uHodinii (CTiika eo3nHoneHis

ocytes, but most often they were hypochromic and
star-shaped. However, only 37.3 % of patients knew
they had anemia. Changes in the examinees’ blood
were characterized by hemoglobin synthesis disor-
ders with a significant decrease in the red blood cell
count. The level of serum iron in 57.4 % of tuberculo-
sis patients was drastically reduced. The hemogram
indicators — depending on the phase of the tubercular
process. The hemoglobin level and the red blood cell
count had minimal values in the infiltration phase and
slightly increase during the decay period. The
decrease in these indicators was explained by the
deep hypoxic condition of tuberculosis patients, as a
result of which the immature erythrocytes, changed in
size and with affected morphology, enter the blood-
stream. In addition, a drastically reduced serum iron
and microcytosis, poikilocytosis, and ovalocytosis
were observed in tuberculosis patients. Changes in
the cell shape occasioned by the abnormality of the
blood corpuscle membranes and hemoglobin, were
also caused by hypochromia [1, 2, 3, 26].

As a result of intoxication, changes in the organ-
ism’s responsiveness and tissue damage in tubercu-
losis patients could cause various disorders in the
hematopoietic system. Not only the clinical form, but
also the phase and dynamics of the pathological
process have a significant impact. In focal and quies-
cent tuberculosis, the red blood cell count usually
conforms to the norm. There are also no signs of ane-
mia. During the massive infiltrates or caseous pneu-
monia there is detected a widespread caseous lym-
phadenitis, specific enteropathy and also the liver,
spleen and bone marrow are involved in the process,
as well as after the long-term hemoptysis and inten-
sive pulmonary hemorrhages, the red blood cell count
decrease in the peripheral blood is observed. At the
same time, the content of insufficiently matured retic-
ulocytes increases by 20-30 % or more. The erythro-
poietic function of the bone marrow also changes in a
similar way [17, 26].

Most often, during the tuberculosis, but mainly in
severe, progressive and complicated forms of the dis-
ease, the leukogram changes. In some cases, the
moderate leukocytosis and less often leukopenia
(normally in an adult from 4 to 11 x 10%1) can be
observed. The number of neutrophils increases both
in absolute and relative terms due to rod-nuclear
forms (by 15-20 %). At the same time, the content of
lymphocytes decreases (by 8-15 %). During the
severe, long-lasting infiltrative process and the inten-
sive bronchogenic seeding, a pathological neutrophils
granulosity appears. The content of eosinophils in
peripheral blood varies depending on the phase of
the process and the allergic state of the body (in a
healthy person, eosinophils are 0.5-5 % of the total
leukocytes number). Their number can decrease up
to the aneosinophilia (persistent eosinopenia indi-
cates the body exhaustion and fragile bone marrow



CBIiOYATb MPO BWUCHAXEHHSI OpraHiamy i ocrnabneHy
pobOoTy KICTKOBOrO MO3KY) NP BaXKMX Cranaxax XBo-
pobu i, HaBnaku, 36inbLyeTbes (Ha 8-10%) npm pos-
CMOKTYBaHHi iH(pinbTpaTiB Ta nnespanbHOro BUMOTY
O[HOYaCHO, HEPIOKO BM3HAYAETHCS | MOHOLMTOS3.
TpombounTapHuii Npodinb nepudepuyHoi  KpoBi
XapaKkTepmayeTbesl 30iNbLIEHHAM NUTOMOI Barv (oopm
MOAPa3sHEeHHA Ta [ereHepaTUBHUX ENieMEHTIB, Lo
3YMOBMEHO CTYMEHEM aKTMBHOCTI MPOLECY Ta iHTOK-
cukauieto [13, 14].

Y BCix XBOpMX, AKi  Npoxoaunu niKyBaHHS Mif
HaLIMM CMOCTEPEXEHHAM Ha Brieplle AiarHocToBa-
HUI TyOepKynbo3 fereHb, He3anexHo Big KMiHiYHOT
cbopmm, BCTAHOBMEHO NIABMLLEHHS YMCrA Nasmyko-
anepHux Hentpocpinie i LWOE. HapoctaHHs Lux
MOKa3HWKIB 3aNeXuTb Bif NOLWMPEHHS TyOepKynbo3-
HOro npouecy B nereHsx. MakcumanbHO 3a3HaueHi
3MiHW XapakTepHi Ons XBOPUX 3 OUCEMIHOBaHUM
Ty6epKynbo3oM. Y 0BCTEXEHNX XBOPUX NENKOLUTO3
BusBneHo y 49,2 %, TpombouutoneHito y 37,5 %, nia-
BuweHe LWOE y 98,4 %. MoxHa npunyctutu, Lo
TyBepKynbo3Ha iHekLis cnpusie rinepkoarynsuii, Wwo
MigBULLYE PU3NK PO3BUTKY TPOMOO3Yy.

Y xBopux Ha TyOepKynbo3 aHeMiss Moxe ByTu He
TiNbKW CYNyTHIM 3axXBOPIOBaHHSAM, a W Hacniakom
remMaToTOKCUYHOI Ail JOBroTpMBaNoro npumnomy Benu-
KOI KinbKOCTi NpOTUTYBEepKyNbO3HMX XiMionpenaparis.
MaToreHeT4YHO aHeMisi Mpu TyBepKynbo3i Moxe ByTu
pisHOt0: 3anisogediunTHo (3 abcontoTHUM aediun-
TOM 3ani3a), acouinoBaHO i3 XPOHIYHMM 3axBOPHO-
BaHHSAM (3 BigHOCHMM gJedpiumtom 3aniza) abo
nikapcbko-iHaykosaHoto [19, 20, 25].

Cnig BigsHauMTK, WO ceped XBOPUX Ha BrepLle
ZiarHocTtoBaHuUi TyOepKynbo3 fereHb, siki NPOXOANUNHN
niKyBaHHA Nig HaLWIUM HarnsgoM, aHeMilo BCTaHOBMe-
HO y 63,6 %, a piBeHb reMornobiHy KpOBi Takmx XBO-
pux BianoBigaB MerkoMy CTYMEHI0 aHeMii Ta CcTaHo-
BuB 111,7£3,9 r/n npu cepeaHin KinbKocTi eputpouu-
TiB 3,7+0,1+10"2/n. Kputepiem aHemii, BignosigHo Ao
knacudikauii BOOS3, BBaxaeTbcsi 3HWMXeHHS Hb
Hwxkde 120 r/ny xiHok i 130 r/n y yonogikiB. 3a kniHiy-
HOK XapaKTePUCTMKOK XBOPI 3 aHeEMie Manu BinbLu
MOLUMPEHWI Ta AECTPYKTUBHWIA NPOLIEC Y NETEHSAX NPU
MOPIBHSIHI 3 MOKa3HUKaMM XBOPWX 3 HOPMaJIbHIM piB-
HEM remornobiHy.

3ani3o € HesaMiHHMM MIKpOENEMEHTOM SK [Ans
XUTTS MIOOWHK, TaK | Ans icHyBaHHSA BaraTtbox GakTe-
pin, 30kpema — MikobakTepi TybepKynbo3y. Cnomnyku
3aniza 6epyTb y4acTb y BaratbOX OKWCHO-BiHOBHUX
peakLisix: TPaHCMOPT KUCHIO, KMITUHHE AMXaHHS, LMK
TPUXIIOPOLITOBOI Kucnotu, BiocnHtes OHK Towo [7].
OnucaHo noHaf 20 6inkie, AKi 34iMCHIOTL 0OMIH 3ani-
3a Ta MigTPMMaHHS Moro romeocTasdy. HanbinbLu Bax-
NMBUMW €  TpaHCdepuH, depuTuH, ePONOpTUH,
chepokcuaasm Ta ropMoH rencuauH. l'encyugnH — rop-
MOH, L0 Grokye oyHKLii heponopTuHy (€4MHOIO eKc-
nopTepa 3ari3a i3 KMiTWH), Lo NPU3BOAMTb 4O HAKOMU-
YEHHSI BHYTPILUHBOKITUHHOMO Mysny 3anisa Ta 3anobi-
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function) during the disease severe outbreaks, on the
contrary, can increase (by 8-10 %) when the infiltrates
and pleural fluid resorption happens synchronously
the monocytosis can also be determined. The platelet
profile of peripheral blood is characterized by an
increase in the volume weight of irritation forms and
degenerate elements, which is determined by the
process activity degree and intoxication [13, 14].

An increase in the number of stab neutrophils and
ESR was found in all patients who received medical
treatment for newly diagnosed pulmonary tuberculo-
sis, regardless of its clinical form, under our supervi-
sion. The growth of these indicants depends on the
spread of the tuberculous process in the lungs. The
maximal specified changes are typical for patients
with disseminated tuberculosis. There was found:
leukocytosis in 49.2 %, thrombocytopenia in 37.5 %,
accelerated ESR in 98.4 % of the examined patients.
It could be assumed that tuberculous infection pro-
motes the hypercoagulation, which increases the risk
of thrombosis progress.

In patients with tuberculosis, anemia can be not
only as a concomitant disease, but also as a conse-
quence of the hematotoxic effect of long-term usage
the large number of antitubercular chemotherapeutic
agents. Pathogenetically, anemia during the tubercu-
losis can be different: iron deficiency (with absolute
iron deficiency), associated with a chronic disease
(with relative iron deficiency), or medically induced
[19, 20, 25].

It should be noted that among patients who received
medical treatment for newly diagnosed pulmonary
tuberculosis under our supervision, anemia was diag-
nosticated in 63.6 %, and the hemoglobin level in such
patients’ blood corresponded to anemia benign and
was 111.7+3.9 g/l with an average number of erythro-
cytes 3.7+0.1+10"2g/l. The criterion of anemia, accord-
ing to the WHO classification, is a decrease in Hb
below 120 g/l in women and 130 g/l in men. According
to the clinical characteristics, patients with anemia had
a more widespread and destructive process in their
lungs when compared to the indicators of patients with
a normal hemoglobin level.

Iron is an irreplaceable trace element both for the
human life and for the many bacteria existences, in
particular, tuberculous mycobacterium. Iron com-
pounds are involved in many redox reactions: oxygen
transport, cellular respiration, trichloroacetic acid
cycles, DNA biosynthesis, etc. [7]. More than 20 pro-
teins have been described that exchange iron and
maintain its homeostasis. The most important are
transferrin, ferritin, ferroportin, ferroxidase and the
hepcidin hormone. Hepcidin is a hormone that blocks
the functions of ferroportin (the only iron exporter from
cells), which leads to the accumulation of an intracel-
lular iron store and to the free iron toxic effect preven-
tion [7]. The proportion of intracellular and extracellu-
lar iron in the body is regulated by the above-men-
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raHHs TOKCWYHIM Aii BinbHoro 3anisa [7]. CniBBigHo-
LUIEHHS] BHYTPILUHBOKMITUHHOTO Ta MNO3aKMiTUHHOO
3anisa B OpraHi3aMi perynioe HU3bKOMOSMEKYNAPHUM
BMLLE3a3HA4YEHNM TFOPMOHOM, MeXaHi3M Ail sKoro
nonsrae B 6riokadi pyHKuii (heponopTuHy, Lo Npr3Bo-
OUTb [0 HAKOMWYEHHS1 BHYTPILLUHBOKMITUHHOMO Myny
3anisa. BigomocTi npo BNiuB nokasHukis 00MiHy 3ani-
3a Ha nepebir TybepKkynbo3y nereHb HEYUCINEHH Ta
cynepeynuei: Aeskumu asTopamu [12, 26] BusiBNeHO
TEHOEHLt0 [0 3HWKEHHS remornobiHy | TpaHcdepuHy
B MOEHaHHI i3 NigBULLEHUM piBHEM PepPUTUHY Y naLli-
€EHTIB 3 Ty6epKynbo30M. 3rigHo 3 iHWMMK DKepenamm
[16, 26] cnocTtepiraetbcsa rinepepuTuHEMis npwu
TyBepKynbo3HOMY 3ananeHHi. Y ToW xe 4ac 3ycTpi-
YarTbCA AaHi 4OCNiMKeHb, Ae BKAa3aHO Ha 3HayHe nig-
BULLEHHSI (DEPUTUHY Y XBOPUX Ha [AMCEMIHOBaHWiA
TyOepKynbo3 Mpu iHWKUX KhiHiYHKMX copmax [14].
MikpoopraHiamu Ha BigMiHy Bif NOAMHU MaKOTb CUCTe-
My creuianbHUX TpaHCMopTepiB 3anisa 3 HaBKo-
NMULWHBOIO cepepoBwLLa BakTepii y ii BNacHy KNiTUHYy.
Cupgepodopmn (Hocii 3aniza) — HU3bKOMOIEKYNSPHI
CMonyku, siki BMPOONSATLCA MIKpOOpraHiamMamu Ta
CMpUSIIOTb TPAHCMOPTYBAHHIO 3aniza 4Yepes KMiTUHHI
MemOpaHW, € OOHUMU 3 HANCUMbHILLIMX PO3YMHHUX
areHTiB, L0 3B'A3yt0Tb Fe, ski agcopOyoTe mMeTan i3
METanonpoTeiHiB Ta reMnpoTeiHiB [6].

MopyweHHs oOMiHy 3aniza npu TybepKynboai
MOXyTb OyTu OOYMOBNEHi He Tinbku B3aemMogieto
Makpo- Ta MIKpOOpraHi3aMiB Mpu HasiBHICTi CynyTHIX
3aXBOPHOBaHb, ane i reMaTtoTOKCUYHOK L€ NpOTU-
TyBepKynbo3Hux npenapartis [15].

Po3pi3HaAoTb NaToreHeTUYHi BapiaHTW NiKapCbKo-
iHOyKOBaHOI aHeMil NoanHK, 30KpeMa cupepoaxpe-
CTWYHY, FeMONITMYHY Ta annactuyHy. Cuaepoaxpec-
TMyHa abo 3ani3oHacuyeHa aHeMmisi (epUTPOLUTM
MiCTSITb Maro 3anisa (rinoxpomMHa) BHacMigoK HEBUKO-
PUCTaHHS NOTO KICTKOBUM MO3KOM AJ151 CUHTE3Y remor-
noGiHy). B oCHOBI po3BUTKY CUAEPOAXPECTUYHUX aHe-
Mii NEXWUTb MOPYLLEHHS CUHTE3Y remy yepes BiACyT-
HICTb [0CTaTHLOI KinbKOCTi npotonopdipuHy. BoHa
PO3BMBAETLCA MPW [OCTATHLOMY PiBHi 3anisa B opra-
Hi3Mi Ta HEMOXIMBOCTI MOr0 BUKOPUCTaHHS KICTKOBUM
MO3KOM Ansi cuHTe3y remornobiHy. penapatw rigpa-
3np i30HIKOTMHOBOI kucnoT (izoHiasna/lNMHK), nipasu-
HaMif Ta LMKMOCEPWH, LLO 3aCTOCOBYIOTLCS A1 MiKy-
BaHHS Ty6epKynbo3y, BUKMUKaOTb AedilnT nipugok-
canbgocdaty — KodakTopa y peakLisix CUHTE3y remy
[22, 24]. MNpu HegocTaTHLOMY CUHTESI remy 3aniso He
YTUNI3yeTbCs, @ HAKOMUYYETLCS Yy cuaepobnacTax, a 3
4yacoM i y BHYTPILLHIX opraHax [2].

lemoniTnyHa aHemisi nos'a3aHa i3 TpUBanIcTO
XKUTTS epuUTpOLMTIB, a BipHile iXHiM nepegYacHum
po3nazoM. MNpoTnTy6epKynbo3Hi NpenapatM MOXyTb
BMKNMKATM TreMoni3 3a pisHUMU MeXxaHisMamu.
HeiMyHHUIA reMoni3 BUHWKaE AOyxe piako y nauieHTiB
3 BpOOXKEeHMM dedpiumTtom rnoKo3o-6-gocdataeria-
poreHasu epuTpoLMTIB Nig Aieto i3oHio3may, napa-ami-
Hocaniyunaty Hatpito (MACK), eTioHamiay, npoTioHa-

tioned low-molecular hormone, which mechanism of
action is to block the ferroportin function, that leads to
the intracellular iron store accumulation. Information
on the iron metabolism indicators influence on the pul-
monary tuberculosis course is small in number quan-
tity and contradictory: some authors [12, 26] have
found a tendency to hemoglobin and transferrin
decrease in combination with an increased level of fer-
ritin in tuberculous patients. According to other
sources [16, 26] hyperferritinaemia is observed during
the tuberculous inflammation. At the same time, there
are research data indicating a significant ferritin
increase in disseminated tuberculous patients during
other clinical forms [14]. Microorganisms, unlike
humans, have a system of special iron transporters
from the surrounding environment of the bacterium
into its own cell. Siderophores (iron carriers) — low
molecular weight compounds produced by microor-
ganisms and contributing to the iron transportation
through cell membranes, are among the strongest sol-
uble Fe-binding agents that adsorb metal from metal-
loproteins and heme proteins [6].

Aberration of iron metabolism during tuberculosis
could be caused not only by the interaction of macro-
and microorganisms in the presence of concomitant
diseases, but also by the hematotoxic effect of tuber-
culosis drugs [15].

The pathogenetic variants of humans’ medically
induced anemia are distinguished, in particular,
sideroachrestic, hemolytic, and aplastic. Sideroa-
chrestic or iron-saturated anemia (erythrocytes con-
tain little iron (hypochromic) due to its non-use by the
bone marrow for hemoglobin synthesis). The basis of
the sideroachrestic anemias development is a distur-
bance of heme synthesis due to the lack of a suffi-
cient amount of protoporphyrin, which develops with
a sufficient level of iron in the body and with the
impossibility of its usage by the bone marrow for the
hemoglobin synthesis. The drugs isonicotinic acid
hydrazide (isoniazid/INH), pyrazinamide, and
cycloserine, used for the tuberculosis treatment,
cause a pyridoxal phosphate deficiency — a cofactor
in heme synthesis reactions [22, 24]. In case of insuf-
ficient heme synthesis, iron is not utilized but accu-
mulates in sideroblasts, and some time afterward, in
internal organs [2].

Hemolytic anemia is connected to the red blood
cells survival longevity, or rather to their preterm
debris. Tuberculosis drugs can cause hemolysis by
various mechanisms. Non-immune hemolysis occurs
very rarely in patients with congenital erythrocyte glu-
cose-6-phosphate dehydrogenase deficiency under
the influence of isoniazid, sodium para-aminosalicy-
late (PAS), ethionamide, protionamide and lev-
ofloxacin. Immune hemolysis occurs more often and
develops according to the immune complex mecha-
nism, connected to the action of PAS, rifampicin, less
often — isoniazid [1, 22].



migy Ta nesodrokcauuHy. IMyHHUI remonia 3ycTpiva-
€TbCS YacTille Ta PO3BMBAETLCS 3a iIMYHOKOMMEKC-
HUM MexaHiaMoM, nos'sa3aHui 3 gieto NACK, pudam-
niuuHy, pigwe — isoHiasugy [1, 22].

e ogHMM BapiaHTOM iHAYKOBaHOI nikamu aHeMii €
annactuyHa abo napuianbHa 4YM YEpPBOHOKMITUHHA
annasisl, wo Moxe OyTW BMKNMKaHa i30Hia3ngom,
MACK, niHe3onigom, siki cnpaBnsitoTb NPsSIMY TOKCUYHY
Oito Ha nonepeaHukn eputpouuTie. Pi3Hi naTtoreHe-
TUYHI BapiaHTW aHeMil NoB's3aHi i3 BNMBOM NPOTUTY-
6epkynbo3HKx npenapatis. OgHak HanarpeCUBHILLNM
npenapaToMm, 3gaTHUM NPU3BECTY OO remMaToNoriYHnX
yCKnafHeHb, € i3oHias3ung [23].

Tpuvisane (Big 60 o 240 fi6) BBeaeHHs NpoTuTybep-
KyMbO3HWX MpenapariB HeraTMBHO MO3HAYAETLCA Ha
30anaHCcoBaHOCTi MPOLIECIB MEPEKMCHOMO OKUCIEHHS
ninigis (MOM). Ha Tni nocunenHs MOJ y knituHax
MeYiHKM NOpYLLYETbCS (hYHKLIOHYBAHHS CUCTEMM yTa-
TiOHY, Wwo Gepe yyacTb y meTaboniami KCeHOBIOTVIKIB i
MigBULLLYE CTIKICTb KMITUH A0 WKianmMBux srnusis. MNpu
TyOepKynbo3i nereHiB BHACMiQoK IHTOKCKKaLi nepesa-
xae MOJ1, KiHUeBMMM NpoAyKTaMK SIKOTO € HEOOOKUC-
NeHi peyvoBMHWM — CynepoKcMam ioHiB. HenookMcneHi
npoayKTV GroKyTh KNITUHHI MEMBpPaHK, WO 3yMOBIHOE
iHTOKCMKaUilo. BogHoyac cnocTtepiraeTbCsl BUpaxeHe
MPUrHIYEHHS aKTMBHOCTI aHTUOKCMOAHTHOI CUCTEMU
kpoBi. OpraHiam A5 OKUCHEHHS1 CynepoKcuay ioHIB Ta
IXHE BUBELIEHHS i3 OpraHiamMy CUHTE3ye NPUPOaHI aHTU-
oKcupaHTM — OinMkM rocTpoi ¢hasu: LepyrnonnasmiH,
katanasy, kapboaHrigpa3sy, TpaHC(EpWH, OCHOBHOM
CKIaZIOBOKO SIKMX € eceHLianbHi MikpoenemeHTu (Miab,
kobanbT, remoBe 3aniso, LyHK, MapraHeub, Xpom). 3
4YacoMm Jeno MIKpOeneMeHTiB Yepes NiABULLEHWI TXHIN
meTaboniam BUYepnyeTbCs, TOdi B OpraHiaMi po3suBa-
€TbCS AM3MIKpOEnemMeHTo3 [5].

BpaxoBytoun cyyacHuii piBeHb 3HaHb Npo Bionoriy-
HY pOrb eceHLianbHUX MIKpOeneMeHTIB Ta IXHill B3ae-
MO3B'A30K i3 DEPMEHTHUMYK CUCTEMAMW, BiTaMiHaMM,
(hyHKLji€0 32103 EHOOKPUHHOI CCTEMM Ta nepebirom
BiNbHOpPaAMKanbHMUX peakLiii Ha roMeocTas opraHiamy,
€ BCi MigCTaBM CTBEpAXKYBaTW, LIO 3a JOMOMOIOH
reMoBOrO 3asi3a, LMHKY, kobanbTy, Migi, MapraHLto Ta
XPOMY MOXHa MiABULLYBaTW IMYHHi 3aXUCHi CUIK opra-
Hi3My npu Ty6epkynbosi. Y xBopux Ha Tybepkynbo3s
nereHb PO3BUBAETLCS OAHE i3 TAKKUX YCKNagHeHb —
CUHOPOM TiNOMIKPOENEMEHTO3y — L& eHOOreHHUN
aediunT eceHuianbHUX MIKPOENEMEHTIB, SKUN €
HacnigkoM cneumiyHoro npouecy i Npu3BoanTbL A0
noripLweHHs1 nepebiry xBopobu, 3HMKEHHIO eddeKTB-
HOCTi MiKyBaHHS, BMUCOKOI iHBanigusauii Ta Hecnpu-
ATIIMBOrO MPOTrHO3Y.

HyTpieHTHa kopekuis npu Ty6epkynbosi. Big
TOrO, HackKinbk1 306anaHcoBaHWU pauioH nauieHTa —
3anexvTb YCmix NiKyBaHHA TybBepkynbosy. Xapuy-
BaHHS XBOPOro Mae OyTW MaKCUManbHO KOPUCHUM i
pi3HOMaHITHUM. Binkn € HesamiHHOW  CKnagoBo
paLioHy Xap4yBaHHs.

Binkn BUKOHYIOTb HaA3BMYaNHO BaXNuBi QyHKUIT B
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Another variant of medically induced anemia is
aplastic or pure red cell anemia, which can be caused
by isoniazid, PAS, linezolid, which have a direct toxic
effect on the erythrocytes’ precursors. Various patho-
genetic variants of anemia are associated with the
tuberculosis drugs influence. However, the most
aggressive drug that can lead to hematological com-
plications is isoniazid [23].

Long-term (from 60 to 240 days) administration of
tuberculosis drugs negatively affects the balance of
lipid peroxidation processes (LPP). Against the back-
ground of increased LPP in liver cells, it occurs the
disruption of the glutathione system functioning,
which takes part in the xenobiotics metabolism and
increases the cells resistance to harmful effects.
During the lungs tuberculosis in consequence of
intoxication, LPP prevails, the final products of which
are insufficiently oxidized substances — superoxide
ions. Insufficiently oxidized products block cell mem-
branes, which causes intoxication. At the same time,
an intensive inhibition of the blood antioxidant system
activity has been noted. In order to oxidize the super-
oxide ions and remove them from the body, the
organism synthesizes natural antioxidants — proteins
of the acute phase: ceruloplasmin, catalase, carbonic
anhydrase, transferrin, the main component of which
are essential trace substance (copper, cobalt, heme
iron, zinc, manganese, chromium). And some time
afterward, the depot of trace substance is exhausted
due to their increased metabolism, then microele-
mentosis develops in the body [5].

Taking into account the current level of knowledge
about the biological role of essential trace sub-
stances and their relationship with enzyme systems,
vitamins, the function of the endocrine system glands
and the course of free radical reactions on the body
homeostasis, there is every reason to assert that
with the help of heme iron, zinc, cobalt, copper, man-
ganese and chromium it is possible to increase the
body’s immune protection against tuberculosis. One
of the severe complications develops in patients with
pulmonary tuberculosis — hypomicroelementosis
syndrome — this is an endogenous deficiency of
essential microelements, which is a consequence of
a specific process and which leads to a worsening of
the disease course, a decrease in the treatment
effectiveness, high disablement and an unfavorable
prognosis.

Nutrient correction during tuberculosis. The
success of tuberculosis treatment depends on how
balanced the patient's diet is. The patient’s diet
should be as useful and varied as possible. Proteins
are the irreplaceable component of the diet.

Proteins perform extremely important functions in
the human body. During the tuberculosis, there are
disturbances in the metabolism and various organs
and systems functioning, in particular, the activity of
the digestive system organs is suppressed. The diet
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opraniami noguHn. Mpu TyGepkynbosi MawTb Micue
NOPYLLUEHHSI OOMiHY PEYOBWH i (OYHKLLIOHYBaHHS pi3-
HWX OpraHiB Ta CUCTEM, 30Kpema MpUrHivyeTbCs
AiSnbHICTE opraHiB TpaBneHHs. [lieToTepania npw
cyxotax Ha 100% nos'sa3aHa i3 3abe3neveHHsM isio-
MoriYHMX NOTped opraHiaMy B YCiX eceHUianbHUX
peyoBuHax Ta kanopisx. OpraHiam xBoporo notpebye
B cepegHbomy 90-110 rpamis binka.

Mpu BUCHaXEHHI Y MnsBoMy nepebiry xBopobu
po3naz TKaHWH, NocnabneHHs 3aroCTPeHHs! KinbKiCTb
Ginka spoctae go 110-120 r/goby. Lia BenuunHa Ha
55-60% Mmae 6yTn 3abe3neyeHa 3a paxyHOK TBapWH-
HUX NPOAYKTIB. Bucokuii BMICT Binka, a TovHilwe Hesa-
MiHHUX aMiHOKMCIOT, HeobXiAHWI ANS NONOBHEHHS Ta
BiJHOBMNEHHS TKaHWH Y BOTHULL iH(DEKLLT, a TaKoX Ans
MOCWIIEHHS 3aX1CHUX CUM OpraHiamy. Ane npm TsHKKo-
My nepebiry xBopobu 3 BUCOKOK TemnepaTyporo Ta
CUMbHOK IHTOKCUKAL|iED OpraHi3aMy, KifbKicTb Oinkis
obmexytotb Ao 70-80 r, 3 HUX 65% — NOBMHHI ByTH
TBapMHHOTO noxomkeHHs [9,10].

MpoBeaeHi Hamy OOCNIOKEHHSI MOKa3HMKIB Binko-
BOro OoOMiHy y XBOpWMX Ha BrepLie AiarHOCTOBAHWM
TybepKynbo3 BKasyloTb, O [0 NOYaTky NiKyBaHHS
cnocTepiranocb AOCTOBIPHE 3HWXKEHHS 3arasnbHOl
CyMW He3aMiHHMX aMiHOKUCINOT 3a paxyHoK Aediunty
Ni3uHY, FiCTUAMHY, apriHiHy, METIOHiHY, deHinanaHiny
Ta CTilKOI TeHAEHUIT O 3MEHLLUEHHS BMICTY TPEOHIHY,
BariHy, Ne’UnHy MOPIBHSHO i3 30OPOBMMMK Ocobamu.
BcTaHoBNeHO BiporigHe 3MEeHLUEHHSI rryTamiHOBOT
KUCNOTK, MMiLuHY Ta rMITaMiHy, a TakoX CTINKOT TeH-
[EeHUIT 0O 3HWKEHHS PIBHSA CepUHY, NPOMiHy, anaHiHy,
TUPO3WHY NP NOPIBHSHI i3 BiANOBIAHUMK NOKa3HUKa-
MW Y 300pOBUX JOHOPIB. [aHi Woao 3aMiHHMX aMiHo-
KMCNOT cBig4aTh NpPo IXHE JOCTOBIPHE 3HUXKEHHS Npw
MOPIBHSIHHI i3 MOKa3HMKOM Yy 300pOoBMX OCiD. Takui
pesynbTaT € LifIkoM NpOrHo30BaHUM, afxe A0 novat-
Ky NiKyBaHHS1 CMOCTEPIranocb 3HWKEHHS 3aMiHHKX Ta
He3aMiHHWX aMiHOKUCMOT Y CUPOBATL KPOBi XBOPUX
LLOAO BiANOBIAHMX MOKa3HMKIB OCib-A0HOpPIB. Y XBO-
pUX Ha BrepLUe AiarHOCTOBaHWM TyOepKynb03 Mano
MicLle TakoX OOCTOBIpHE MiABULLEHHS BMICTY aMiHO-
KMCIOT y CUpoBaTLi KPOBi MpW NOPIBHSAHI i3 3040pOBY-
MU TNOObMU.

BusBneHi HaMn 3MiHWM B aMiHOKUCNOTHOMY CMeKTpi
BiOA3epKanioTb MOpyLIEeHHS 6inkoBoro oOMiHy B
LifoMy, WO MOXHa BBaXaTu HaCMigKOM PisHUX npu-
YMH, cepes SKMX, NepLU 3a BCe, pO3nagn BCMOKTYBaH-
HS @MIiHOKMCIOT Y KULLKIBHUKY, NPUrHIYEHHS hepMeH-
TaTUBHWX CUCTEM, a TaKOX AUCHYHKLIA eHOOKPUHHOT
CUCTEMM Ta 3aranbHuiA 3CyB piBHOBarn MeTaboniyHmx
npotecis y Oik kataboniyHux. 3asHa4eHe NoB'A3aHe i3
BMPaXeHNMN SIBULLAMW iHTOKCKKALiT, MOLIMPEHUM
TyBepKynbO3HMM NPOLECOM Y NereHsx Ta rmmbokumm
nopyLleHHsMU BinkoBoro obMiHy 4Yepe3 MacuBHUI
posnap Ginkis.

[Mpu NOpIBHABHIN OLiHLi cTaHy 6inkoBoro obmiHy y
XBOPUX Ha Breplle [AiarHoCTOBaHWii Tybepkynbo3
3anexHo Bif KMiHIYHOT (hOpMM 3aXBOPIOBaHHS Ta Y

therapy for tuberculosis is 100 % related to ensuring
the physiological needs of the body in all essential
substances and calories. The patient's organism
needs an average 90-110 grams of protein.

At an exhaustion or sluggish course of the disease,
the decay of tissues, exacerbation decrease, the
amount of protein increases to 110-120 g/day. 55-60
% of this amount should be provided with the animal
products. High content of protein, or more specifically
essential amino acids, which are necessary to replen-
ish their increased costs and restore tissues in the
nidus of infection, as well as increase the body
defenses. However, during a severe disease course
with high temperature and strong organism intoxica-
tion, the number of proteins is limited to 70-80 g,
where 65% are animal ones [9,10].

Our investigations of the protein metabolism indica-
tors in patients with newly diagnosed tuberculosis
demonstrated that before treatment, a significant
decrease in the total amount of essential amino acids
had been observed due to the deficiency of lysine, his-
tidine, arginine, methionine, phenylalanine and a sus-
tained tendency to decrease the content of threonine,
valine, leucine compared to the healthy individuals.

We have established a probable decrease in glu-
tamic acid, glycine, and glutamine, as well as a sus-
tained tendency to decrease the level of serine, pro-
line, alanine, and tyrosine compared to the corre-
sponding indicators of healthy donors.

The analyzed obtained data regarding non-essen-
tial amino acids showed their significant decrease,
compared to the indicator in healthy individuals. Such
a result was quite predictable, taking into account that
before treatment, a decrease in non-essential and
essential amino acids had been observed in the
patients’ blood serum compared to the corresponding
indicators of donors. In patients with newly diagnosed
tuberculous, a significant increase in the content of
amino acids in blood serum had also been observed
compared to the healthy people.

The changes we have found in the amino acid
spectrum reflected the protein metabolism disorder in
general, which could be considered as the result of
various causes, among which, first of all, were disor-
ders of the amino acids absorption in the intestine,
inhibition of enzymatic systems, as well as dysfunc-
tion of the endocrine system and a general shift in the
balance of metabolic processes towards catabolic
ones. The beforementioned is related to the severe
intoxication phenomena, to the widespread tubercu-
lous process in the lungs and profound protein
metabolism disorders due to the massive proteins’
decay.

A comparative assessment of the protein metabo-
lism condition of patients with newly diagnosed tuber-
culosis, depending on the disease clinical form and
compared to healthy individuals (Table 1), shows a
direct relationship between the degree of protein



CMiBCTaBneHHi 3i 3goposuMy ocobamu (Tabn. 1) cBig-
4yaTb NpO NPSIMKIA 3B'A30K MiXK CTyrneHem 3MiH 3 Boky
6inkoBoro 06MiHy, 30Kpema amiHOKMCNOTHOrO cknagy
CUPOBATKM KPOBI, Ta MOLUMPEHICTIO TyBepKynbO3HOro
MpoLecy B NnereHsx.

HanmeHwi nopyLeHHs 6inkoBoro obmiHy crnocTepi-
ralTbCs y NaUiEHTIB 3 BOTHULLEBUM TyBepKyrnb0o30M.
XBopi Ha iHgINbTpaTMBHUN TyBepkynbo3 MarTb

Maracap 1T, Mpouox P, Fanan 10, / 1. Matasar, R. Protsyuk, I, Gelan

metabolism changes, in particular the amino acid
composition of blood serum, and the prevalence of
tuberculosis process in the lungs.

The smallest disorders of protein metabolism were
observed in patients with focal tuberculosis. The
patients with infiltrative tuberculosis had more sever
changes in the amino acid composition of the blood
serum and the protein metabolism disorders, which

Tabnuusa 1/ Table1

BmicT 3amMiHHUX i He3aMiHHUX aMiHOKUCIOT Ta aMiaKy cCMpOBaTKU KPOBi Y XBOPUX
Ha Bneple AiarHOCTOBaHUM Ty6epKynbo3 JfiereHb 3aneXxHo Bif KniHivyHoi dhopmm
Ta y NopiBHsIHHI i3 3g0poBMMK ocobamu, (Mim)

The content of non-essential and essential amino acids and ammonia in blood serum
of patients with newly diagnosed pulmonary tuberculosis depending on the clinical form
and compared to the healthy individuals, (M+m)

AMiHOKMCHOTa 3a0poBi ocobm Briepwe giarHoctoBaHuit Ty6epKynbLo3
(mr B 100 mn Healthy Tuberculosis diagnosed for the first time
CUpOBaTKU KPOBi) individuals BorHuweBun IHpinbTpaTMBHMI | [IucemMiHOBaHUM
Amino acid (n=30) Focal Infiltrative Disseminated

(mg in 100 ml blood serum) (n=11) (n=67) (n=24)
OpHiTtuH / Ornithine 0,7+0,1 0,7+0,1 0,7+0,02 0,6+0,1
AcnapariHoBa / Asparaginic 0,1+0,01 0,1+0,01 0,1+0,01 0,1+0,01
CepwH / Serin 0,9+0,1 0,9+0,01 0,8+0,01 0,7+0,042
ImytamiHosa / Glutamine 0,7+0,1 0,6+0,1 0,540,021 0,540,021
MponiH / Proline 1,8 0,2 1,8+0,1 1,5+0,1 2 1,4+0,12
MniumH / Glycine 1,5+0,1 1,5+0,1 1,240,032 1,140,042
AnaniH / Alanine 3,310,3 3,1£0,1 3,0£0,1 2,940,03
Lincrein / Cysteine 0,8+0,1 0,8+0,1 0,8+0,03 0,8+0,02
TupoauH / Tyrosine 1,5+0,1 1,5+0,1 1,3£0,1 1,240,112
Imytamid / Glutamine 8,5+0,8 7,840,1 6,240,412 5,9+0,1"2
Sfyr“ffnf?;:x;Ei’nzhaecisﬁsm 19,840,9 18,310,3 15,940,4 12 15,3£0,2 12
JlisauH / Lysine 2,240,2 1,7¢01 1 1,7+0,1 1 1,440,112
FMctuamH / Histidine 1,110,1 0,8+0,1" 0,8+0,1" 0,7+0,1"
ApriHiH / Arginine 1,2+0,1 1,240,1 0,940,112 0,7+0,1 12
TpeoHiH / Threonine 1,240,1 1,04£0,1 1,0+0,1 0,8+0,1"
Banin / Valin 1,9 £0,2 1,710,1 1,710,1 1,50,2
MerioHiH / Methionine 0,4+0,04 0,3+0,02" 0,3+0,02" 0,2+0,03"2
I3onenuumH / Isoleucine 0,740,1 0,7+0,1 0,7+0,1 0,5+0,1
®deninananiy / Phenylalanine 0,7+0,04 1,0+0,1" 0,6+0,03"2 0,9+0,12
JlenumH / Leucine 1,2+0,1 1,2+0,1 1,0+0,1 0,940,112
f’oat‘:’;z':r? e :';C/idehe 30,6+2,4 28,4+0,8 24,7+0,8'2 22,840,612
Amiak / Ammonia 0,7+0,1 0,9+0,1" 1,540,112 1,940,112

MpumiTkn / Notes:

1 mocToBipHi po3GiXXHOCTI i3 MoKasHMKaMK 300poBMX ocCi6 / accurate divergence in indicators of healthy individu-

als, p<0,05;

2 Mi>KrpyrnoBe 3Ha4YeHHs NokasH1Ka AOCTOBIPHO BiApPI3HAETLCS Y XBOPUX Ha BOTHULLIEBUIA, IH(INETPATUBHUNA, OMCe-
MiHoBaHuI Ty6epkynbo3s / the intercrop value of the indicator is significantly different in patients with focal, infil-

trtive, disseminated tuberculosis, p<0,05.
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Binbl BMpaxeHi 3MiHM aMiHOKMCMOTHOTO CKnagy

CUpOBATKM KPOBi Ta NOPYLUEHHS1 BiNKOBOro o6MiHy, Lo

BMPaXaeTbCs Y AOCTOBIPHOMY MiABMULLEHHI PIiBHS aMi-

HOKWUCINOT CMPOBATKN KPOBI, 3HWKEHHAM 3aranbHoi

CYMUW aMiHOKMCIIOT, 30KpeMa 3aMiHHWUX: Ni3uHY, ricTu-

AVHY, METIOHIHY, apriHiHy, (heHinanaHiHy Ta 3aranebHol

CYMW He3aMiHHUX aMiHOKMCNOT CUpOBATKM KPOBi 3a

paxyHoK rnyTamiHoBoOI kucnoTu. Kpim Toro, Mu cno-

cTepiranu CTiNKy TEHAEHL0 OO iCTOTHOMO 3HUXEHHS

TPEOHiHyY, BaniHy, NeWLWHyY, CepuHY, NPOIiHy, anaHiHy,

TUPO3MHY B CMPOBATLi KPOBi. HanbGinbLui 3MiHK 3 Goky

6inkoBoro 0OMiHy Ta aMiHOKMCIIOTHOrO ckiiagy CUpo-

BaTKM KPOBi BUABIIEHO Y XBOPUX Ha OUCEMIHOBaHWiA

TybepKynbo3. Tak, BCTAHOBIIEHO pi3ke AOCTOBipHE

niaBuLLEHHS (2,7 pasa) piBHA aMiHOKWUCNOT Yy Cupo-

BaTLi KPOBI, BUpaxeHe 3HmkeHHs (1,3 pasa) 3amiHHuX

AMiHOKWCIOT Ta 3aranbHOi CyMWU He3aMiHHMX aMiHO-

KMCIOT, OKpiM acnapariHoBOI KACOTU Ta LUCTEIHY.

Imunboki nopyLeHHs GinkoBoro o6MmiHy, AvncbanaHc
aMiHOKMCMOTHOrO CKNnajy CUpOoBaTKu KPOBI, Hakomu-
YeHHsI KiHLLEBMX NPOAYKTIB po3nagy 6inkis npu Ty6ep-
Kynbosi noripwye nporHo3 nepebiry xsopobu.

Takum YnMHOM, MOpPiBHIOBAsIbHA OLiHKa CTaHy binko-
BOro OOMiHy XBOpMX Ha BMEpLUE AiarHOCTOBaHWA
TyDepKynb03 3anexHo Big KniHiYHOi chopmmn Ta y
NOPIBHSIHHI i3 300poBMMK O0cobamu BKasye Ha Bupa-
XeHi nopyleHHs obwmiHy 6inkis, wo, 6e3yMoBHO,
BMNIMBAE HA NOKA3HUKM KPOBI.

Ha nigctasi ogepXaHuWX AaHWX HaMW BU3HAYEHI
MPIOPUTETHI KMiHI4YHI MOKA3HUKN AN BKIMIOYEHHS HYT-
pu1LLONOriYHOT KOpeKLii 6iflkoBOro 0bMiHy y koMmmnekc-
He niKyBaHHA XBOpWX Ha BrepLle AiarHOCTOBaHWiA
Ty6epKynbo3:

— HasIBHICTb y NavjieHTa dakTopis pu3mKy (couianbHo
He3axuLLeHi nauieHTn, 6e3pobiTHi, neHcioHepw,
6e3 NeBHOro MiCLst MPOXMBAHHS, 3 MicLb No36aB-
NEHHS BOMi);

— TpYBanui po3BUTOK 3aXBOPIOBAHHS, LLO CYNpoBOa-
XYETbCS IHTOKCMKALHAM Ta pecnipaTOpHUM CUH-
APOMOM (MOCTYMOBWI MOYATOK 3aXBOPIOBAHHS Y
66,7 % nauieHTiB, TpuBana cybgebpunbHa Tem-
nepatypa Tina 47,0 % i nomipHui kawens 51,0 %
oci6 (noB'sA3aHO 3 TWM, LIO MaLieHTVW TpuBanui
Yyac He 3BepTanu yBary Ha CUMMNTOMW 3aXBOpto-
BaHHS i, OTXe, HECBOEYACHO 3BEPHYNMCH A0 fika-
ps. A BupaxeHa iHTOKCMKaLis Ta pecrnipaTopHui
CUHOPOMMW CNPUSIOTb BUCHAXEHHIO OpraHiaMy Ta
PO3BUTKY MOpYyLeHb 3 OOKYy iHLWMX OpraHiB i
cucTem, Lo, BiAMNOBIAHO, NPU3BOAWTbL 40 PO3BUTKY
nopyLueHb 06MiHy pevOBUH);

— BTpaTa Macu Tina (3HwkeHHs Baru go 10 kr 6yno
y 55,2 % nauieHTiB 3 iH(insTpatuBHUM Tybep-
Kynbo3om nereHb, a y 20,9 % nauieHTiB L€l X
rpynu Big3Hayanu BTpaTy Macu Tina noHag 10 kr.
Y nauieHTiB 3 AMCEMIHOBaHUM TyOepKynbo30M
MOKa3HWK 3HWXKEHHst Macu Tina go 10 Kr ctaHoBKB
54,2 %, a BTpata macu noHag 10 kr cnoctepira-
nack y 25,0 % naujieHTiB);

— YPaXeHHs MaToMOrYHNM MPOLECOM BENUKNX

was expressed in the accurate increase of the amino
acids level in the blood serum, a decrease in the total
sum of amino acids, in particular, non-essential:
lysine, histidine, methionine, arginine, phenylalanine
and the total sum of essential amino acids of blood
serum due to glutamic acid. In addition, we have
observed a steady trend toward a significant
decrease in threonine, valine, leucine, serine, proline,
alanine, and tyrosine in blood serum. The greatest
changes in protein metabolism and amino acid com-
position of blood serum have been found in patients
with disseminated tuberculosis. In particular, it has

been established a sharp and reliable increase (2,7

times) in the level of amino acids in the blood serum,

a significant decrease (1,3 times) of non-essential

amino acids and the total sum of essential amino

acids, except the asparaginic acid and cysteine.

Profound disorders of protein metabolism, imbalance
of the amino acid composition of blood serum, accumu-
lation of protein decay end products during tuberculosis
worsen the prognosis of the disease course.

Thus, a comparative assessment of the protein
metabolism condition of the patients with newly diag-
nosed tuberculosis, depending on the clinical form
and compared to the healthy individuals, indicates
sever disorders of protein metabolism, which definite-
ly affects blood parameters.

On the basis of the obtained data, the high-priority
clinical indicators for the inclusion of nutritional cor-
rection of protein metabolism in the complex treat-
ment of patients with newly diagnosed tuberculosis
have been determined:

— presence of risk factors in the patient (socially dis-
advantaged patients, unemployed, pensioners,
person of no fixed abode, people from places of
confinement);

— long-term disease development, accompanied by
intoxication and respiratory syndrome (gradual
disease onset in 66.7 % of patients, low-grade
fever in 47.0 % and mild cough in 51.0 % of peo-
ple (due to the fact that patients do not pay atten-
tion to the disease symptoms for a long time and,
in compliance see their doctor about the disease
late; also sever intoxication and respiratory syn-
dromes contribute to the body exhaustion and
development the disorders of other organs and
systems, which, in turn, leads to the metabolism
disorder progress);

— loss of body weight (55.2 % of patients with infil-
trative pulmonary tuberculosis had a weight loss
of about 10 kg, and 20.9 % of patients in the same
group had a body weight loss of more than 10 kg.
In 54.2 % of patients with disseminated tuberculo-
sis, the rate of body weight loss was up to 10 kg,
and weight loss of more than 10 kg was observed
in 25.0 % of patients);
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KEPEJIA BITKA / SOURCES OF PROTEIN

/

Mornoko i MonokonpoaykTu
HalbinbLw WiHHe MaTepuHCbke

MOJ10KO, 3MiHIOE CBIll cknag,
3anexHo Bif YMOB cepeoBuLla, B
SIKMX 3HAXOOWUTbCSI MaTK Ta HOBO-
HapomXXeHW (MaTepuHCbKe MOso-
KO 30yaXXye Xap4oBi peLenTtopum i
dopmye (kanibpye) eTanoH cmaky
Ta BUKOHYE BCi (DYHKLIN, SKi npuTa-
MaHHi Binky).

1. Monoko He3bupaHe

2. CmetaHa (8o 20 % 6inka)

3. M'skun cup

4. TBepann cup.

Milk and milk products
Milk and milk products
The most valuable breast milk
changes its composition depend-
ing on the environmental condi-
tions in which the mother and the
newborn are (breast milk stimu-
lates food receptors and forms
(calibrates) the standard of taste
and performs all the functions
inherent in protein).
1. Whole milk
2. Sour cream (up to 20% protein)
3. Soft cheese
4. Hard cheese.

Puc. 1. xepena 6inkis
Fig. 1. Sources of protein

ob'emiB nereHeBOi TKaHWHW, Sike CynpOBOOXY-

TBapuHHiI Ginku
M'sico, puba, sirus (HecyTb NOKo-
MOTUBHY yHKLitO (3MiHa Micua
nepebyBaHHA opraHiamy Jae MoX-
NMBICTb YHUKHYTU eHAeMmii ToLwo),
a TakoxX ix BiNKoBi CTPYKTypu €
XOpOoLnM AxXepernom Ansa nobyao-
BV HaLLOro opraHiamy (eguHe
pKepeno CipKoBMILLYYNX aMiHO-
KMCINOT, BiTaMiHiB B T.4. XXMPOPO3-
YNHHUX, MiHEPANBbHUX PEYOBUH).
1. M'a3n cepus
2. CkeneTHi M’'s13u
3. M'a3u BHyTpILLHIX opraHiB.

Animal proteins
Meat, fish, eggs (have a locomo-

tive function (changing the location
of the body makes it possible to
avoid endemicity, etc.), as well as
their protein structures are a good
source for building our body (the
only source of sulfur-containing
amino acids, vitamins, including
fat-soluble, mineral substances).
1. Muscles of the heart

2. Skeletal muscles

3. Muscles of internal organs.

\

PocnuHHi 6inkn
BmilytoTb nnwe 12 amiHokucnoT
i3 20 HeobXxigHUX AN opraHiamy
noanHn. Hanbinbwuii BMicT Binka
B yeyeBwLi (42 %), coi (go 40 %),
kBaconi (0o 34 %), ropox i pewrta
©6060BMX MeHLe 22 %.
AMIHOKMCNOTW POCNNMHHUX Binkis
NOBHICTHO 3aMiHHI TBAPUHHUMM
Ginkamu.

Plant proteins
contain only 12 amino acids out of

20 necessary for the human body.
The highest protein content in
lentils (42 %).

Soy (up to 40 %), beans (up to 34
%), peas and other legumes are
less 22 %.

Amino acids of vegetable proteins
are completely replaceable by ani-
mal ones

proteins

— damage the large volumes of lung tissues by the

€TbCq ii po3nagom (65,7% nauieHTiB manu y nere-
HAX OiNSHKM 3aTEMHEHHS diameTpom Big 1 cm fo
pO3Mipy YacTku nereHi i Ginblwe — iHpinsTpaTnB-
HWI Ty6epKkynbo3, y 76,1 % 3 H1X cnocTepiranucs
NOPOXHWMHK po3dnagy. Y 23,5% xBopux BUSBNANK-
€S BOrHMLLa po3MipoM Big 4-10 Mm, Wwo 3anmManm
Ginblue OBOX CErMeHTiB i po3TalioByBanucs B
060X nereHsax — OMceMiHOBaHWA TyGepKkynbo3, y
66,7 % 3 HUX BMSIBUNU NOPOXHUHWU po3nagy, Lo
CBiA4NTb NPO TPUBAnNiCTb 3aXBOPIOBAHHS | (hopMy-
BaHHSA MepegymMoOBM AN1S PO3BUTKY MOPYLUEHb 3
OOKy iHLIMX OpraHiB i cUCTeM, a TakoX A0 OOMiH-
HUX NOPYLUEHB);

— BakTepioBuaineHHs (y 68,7 % nauieHTiB 3 iHinbT-

patvBHUM i y 87,5 % 3 gucemiHoBaHUM TyBepKynb-
03 Bynu BusBneHi MikobakTtepii Tybepkynbo3y);

— 03Hakn NopyLLEHHS BinkoBoro 06MiHy (4o novaTky

NiKyBaHHS BUSIBNEHO NEBHI CMiMbHi 3MiHW, SKi BKa-
3yH0Tb Ha NOPYLLEHHS 0OMiHY NpoTEiHIB, a came: —
[OCTOBIPHE 3HWXKEHHS 3aranbHOi CyMW 3aMiHHUX
Ta He3aMiHHMX amiHokucnoT 3 10,9+0,7 oo 8,8+
0,4 mr y 100 mn cupoBaTku KpOBi, 3a paxyHOK
[OCTOBIPHOIO 3HWXEHHS BMICTY OKPEMMX HE3aMIiH-
HWUX aMiHOKWUCIOT (Mi3WH, FiCTUAWH, apriHiH, MeTio-
HiH, deHinanaxiH) Ta CTiiKOI TeHAeHLii 40 3HW-

pathological process which was accompanied by
lung tissue decay (65.7 % of patients had shadow
areas on the lungs of a diameter about 1 cm to the
size of a lung lobe and more — infiltrative tubercu-
losis, in 76.1 % of them the destruction cavities
were observed. In 23.5 % of patients had foci of 4-
10 mm in size, occupying more than two segments
and located in both lungs — disseminated tubercu-
losis, in 66.7 % of them the destruction cavities
were found, what indicated the duration of the dis-
ease and formed the prerequisites for develop-
ment the disorders of other organs and systems
and led to the metabolism disorder progress);

bacterioexcretion (the tuberculosis mycobacteria
were reveled in 68.7 % of patients with infiltrative
and 87.5 % with disseminated tuberculosis);

— signs of the protein metabolism disorder (before

treatment, the specific common changes were
detected that indicate a protein metabolism disor-
der, in particular: — a significant decrease in the
total amount of non-essential and essential amino
acids from 10.9+0.7 to 8,84£0,4 mg in 100 ml of
blood serum, due to a significant decrease in the
content of certain essential amino acids (lysine,
histidine, arginine, methionine, phenylalanine)
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XEHHSI AesIKMX 3 HUX (TPEOHIH, BaniH, NeNLUmnH);

— [OCTOBIPHE 3HWXEHHS 3aranbHOi CymMy 3aMiHHWMX
amiHokucnort 3 19,7+0,9 oo 15,9+£0,4 mry 100 mn
CUpOBATKM KPOBi 32 paxyHOK JOCTOBIPHOIO 3HW-
XEHHSI BMICTY OKpemux 3aMiHHWX aMiHOKUCROT
(rmyTamiHOBOI  KWUCNOTK, TMiUKMHY, TMyTaMiHy) Ta
CTIVIKOI TeHOEHLii 0O 3HVDKEHHSI BMICTY (CEpWHY,
NPOniHy, anaHiHy, TMPO3nHY);

— IMOBIpHE 3HWXEHHS 3aranbHOI CYyMU aMiHOKUCNOT
Ha 19,3 % (3 30,61+2,4 go 24,7+0,8 mry 100 mn
CUpOBATKN KPOBI);

— BiporigHe niaBuWLLEHHS BMICTY amiaky B 2,1 pa3sa (3
0,7¢0,1 go 1,41+0,06 mr B 100 mn cupoBaTku
KpOBI).

LWono obmiHy xupiB npu Ty6epKynbo3i, TO BUBHEH-
HA UbOro HaA3BMYANHO BAXIMBOMO NpoLecy i HyTpi-
€HTHA KOPEKLiSi Mae NPOBOAUTICE KOMMIEKCHO 3 ypa-
XyBaHHSIM NOTPeb BCiX OCHOBHMX Xap4OBKX PEYOBMH
(pnc.2).

Tomy 3a3HauMMO, LLO BMICT XMPIB Y Xap4yBaHHi XBO-
poro He noBuHeH nepesuLysaty 100-110 r/goby, a npu
3arocTpeHHi 3HmkyBaTucb 70 - 80 r/goby. KopucHum €

and a sustained tendency to decrease some of
them (threonine, valine, leucine);

— a significant decrease in the total amount of non-
essential amino acids from 19.7£0.9 to 15.9t+
0.4 mg in 100 ml of blood serum, due to a signifi-
cant decrease in the content of specific non-
essential amino acids (glutamic acid, glycine, glu-
tamine) and a sustained tendency to decrease in
content (serine, proline, alanine, tyrosine);

— a probable 19.3 % decrease in the total amount of
amino acids (from 30.6+x2.4 to 24.7+0.8 mg in
100 ml of blood serum);

— probable 2,1 times increase in the ammonia con-
tent (from 0.7£0,1 to 1,41£0.06 mg in 100 ml of
blood serum).

Regarding the fat metabolism during tuberculosis,
we had the task of investigating this extremely impor-
tant process, however, nutritional correction should
be carried out comprehensively, taking into account
the needs of all the main nutrient materials (Fig. 2).

Therefore, we note that the fat content in the
patient’s diet should not exceed 100-110 g/day, and in

CypdakTtaHT cTabinisye anbBeonu /
Surfactant stabilizes alveoli

OnxanbHa (CypdakTaHT — CyMiLl NOBEPXHEBO-aKTUBHUX PEYOBUH, KOTPI
3HaxXoAsATbCA Ha MeXi piguHa NOBITPS B ereHeBnx anbBeonax — BUCTU-
natoum ix 3cepeguHn). CypdakTaHT He Jae MOXIMBOCTI anbBeonam
CMIIOLLYBATMUCh, LLIO CMPUSAE NEepPexoay KMCHIO i3 NoBiTpa B Kaninapu i CO,
i3 kaninapis y nosiTps.

XKupu, BcmokTasmnce KT, yepes nimdatnyHi CyanHm, i3 3aranbHoi fiM-
haTUYHOI NPOTOKM NOTPaNMATbL A0 MiBOI NiAKNIOYMYHOT BeHW. [ani i3
BEHO3HOI0 KpoB'lo (HacuyeHoo CO,) noTpannse B anbBeonu.

XupHi kncnotu (omera-3) Ta cpocdoniniam, WO MICTUTLCA y BEHO3HIl
KPOBI, 3aCTOCOBYIOTLCS NS CUHTE3Y cypdakTaHTa. A BXe noTiM peliTa
XMPIB (KUPHI KNCNOTU TOLLIO) BUKOPUCTOBYIOTLCH Ha iHLLI noTpebu opra-
Hiamy. CypdaktaHT npnbnusHo Ha 90-99 % cknagaeTbes i3 Xupis i Ha 1-
10 % i3 6inkiB. HanBuwmii piBeHb XMpiB MICTUTb CypdakTaHT Y MOPCbKMX
ccaBuiB (KMTH).

KPOBOTIK

Blood
flow

KPOBOTIK

Blood
_flow

Tomy HalBaXxNUBILLOK OYHKLIE XMPIB € AnxarbHa, @ OCHOBHUM OpraHam >XMpOBOro 0OMiHY € nereHi, OCKinbKu
OCTaHHI BUPILLYIOTb NMUTaHHSA, CKINbKWU XUPIB Mige Ha CUHTe3 cydpakTaHTa.

AnKoronb Ta XMPOPO34YMHHUMU (ALETOH...), MOTPAMMAYM B OPraHiamM 3HULLYIOTb CypdakTaHT. ToMy npu BXu-
BaHHi ankororo pekoMeHAyTb 3aigaTv canom Yv Bxusanm xupHy ibxy!!! Kpalue xupHi mopenpoayktu.
OcTaHHIM YacoM MOJHO CMOXMBATU 3HEXMPEHY XY, LLIO NPU3BOAUTL A0 BUHUKHEHHS TMNOKCIT y Nofein, KoTpi He
BXMBAIOTb SKICHUX XMPIB.

Respiratory (surfactant is a mixture of surface-active substances that are on the air-liquid boundary in the lung
alveoli, lining them from the inside). Surfactant prevents the alveoli from flattening, which promotes the transfer
of oxygen from the air to the capillaries and CO, from the capillaries to the air.

Fats, having been absorbed by CT, through the lymphatic vessels, from the common lymphatic duct enter the
left subclavian vein.

Then it enters the alveoli with venous blood (saturated with CO,).

Fatty acids (omega-3) and phospholipids contained in venous blood are used for surfactant synthesis. And
then the remaining fats (fatty acids, etc.) are used for other needs of the body.

Surfactant is approximately 90-99% fat and 1-10% protein. The highest level of fats contains surfactant in
marine mammals (whales).

Therefore, the most important function of fats is respiratory, and the main organs of fat metabolism are the
lungs, since the latter decide the question of how much fat will be used for the synthesis of sufractant.

Alcohol and fat-soluble substances (acetone...), entering the body, destroy the surfactant. Therefore, when
drinking alcohol, it is recommended to eat lard or eat fatty food!!! Fatty seafood is better.

Recently, it is fashionable to consume low-fat food, which leads to hypoxia in people who do not consume high-
quality fats.

Puc. 2. ®dyHkuii xupis B opraHismi niognnHu / Fig.2. Functions of fats in the human body



BXMBaHHS  pub'adoro xupy. OCHOBHUM [Xepernom
xwvpiB H6axaHo, wob 6ynu MHXK pognHu omera-3, a
TaKoX BEPLUKOBE Macro Ta POCMUHHI Onil B HATyparnb-
HOMY BUMMsdi. He cnig nepeBaHTaxyBaTu JiETY Xupa-
MK, apke npy TyOepKynboai iXHil HagIULWOK MNOripLUye
aneTuT Ta NPOLEC TPABMEHHS, @ B KPOBI HAKOMUYYHOTh-
CS NPOAYKTN HEMOBHOIO OKMCNEHHS ninigis[11].

Bwmict ByrnesogiB y pauioHi Mae Bignosigatu isio-
noriyHin Hopmi — 350-400 r/goby, 3 skux 80-100 r/goby
— Lie NpOoCTi LyKpyW, 30Kpema LyKop, Meg, TOLLO.

Mpu OXUpiHHI, BaXKKOMY 3arocTpeHHi abo B'anomy
nepebiry xBopobu Ta aneprii 4OOOBe CNOXWBaHHS
Byrneeogis obmMexytoTb ao 250-300 r (puc. 3).

EHeprouiHHiCTb pauioHy 3anexuTb Big ocobnmeo-
cTev nepebiry Ty6epKynbo3y, CynyTHIX 3aXBOPHOBaHb,
Macy Tina XBOPOro, a TaKOX XapakTepy npaui npu
30epexeHin npauesaaTHocTi (puc.4). MNpu 3arocTpen-
Hi xBOpOOW i B pexumi nocTinHoro nepebyBaHHsA B
MbKKY KanopivHicTe pauioHy obmexytTb o 2300-
2400 kkan Ha goby, a y pexuMi 4YacTkoBoro nepedy-
BaHHA B Nixkky — 2600 - 2700 kkan. MNpu 3aracaHHi
3aroCTPEHHSI EHEproLiHHICTb pauioHy 3pocTae o
2800-3100 kkan/noba.

Ons xBopux Ha TyOepKyrnbo3 NereHiB 3 XPOHIYHUM
nepebirom, ocobnmBo y BUCHAXEHUX OCIO Monoaoro
BiKY B CAHaTOPHMX YMOBax Xap4yBaHHs1 BiAOyBaeTbCA
BignosigHo o aiet Ne11. EHeprouiHHICTb Takol gieTn
Ha 15-20 % BuLLe disionoriyHmx notped. binbLw Buco-
Ka KamnopinHicTb pauioHy He € kopucHoto. LLBuake i
3Ha4He 30iNbLUEHHS MAcK Tina MOXe BUKMUKATK YCK-
NafHEHHS KniHiYHoro nepebiry xBopobw.

Y pauioH xBoporo Ha TybepKynbo3 HeobxiaHo
BKIIOYMT Cynn. IX Kpalle Baputu Ha GynbiioHi 3
JOfaBaHHAM Kpyn Ta oBodiB (kaptonmi, Oypsika i
MopKBW) i 3eneHi. OBOB'A3KOBVIM KOMMOHEHTOM TaKo-
ro MeHl BBaxaeTbcst M'sico. Lo 3HM3MTM HaBaHTa-
XEHHSI Ha MEeYiHKY, PEKOMEHZOBAHO BXWBATW COPTM
M'sica, B SIKUX HE aKyMYIHOTLCH TOKCUYHI PEYOBUHM.
BaxaHo TCTU KponATUHY, KypATUHY, IHOUYATUHY, MiCHY
DapaHuHy, a TaKoX SEYHUIA XKOBTOK.

He MeHW BaxnuBy ponb y MiKyBanbHOMY Xapdy-
BaHHI BifirpatoTb KWCNOMOMNOYHI npogyktn. Tomy
pauioH nauieHTa pPEeKOMEHAYETbCS [OOMOBHUTU
HEXVPHUMU COpPTaMK CUPY, CUPOBATKOK, CMETaHOH,
MorypToM 4m kedipom.

Y pauioHi xBoporo 060B'A3KOBO NMOBUHHI ByTW 0BOUi
3 BUCOKMM TMNIKEMiIYHMM iHOEKCOM — KapTonns, Bypsik,
GaraT, MopkBa, Kykypyasa Ta 60608i. KopucHo cnoxu-
BaTW canatu i3 KamycTu, MOMigopiB, YepBOHOrO
nepLo TOLLO.

HeBig'emMHOO CKMagoBOK TaKoi AiETU BBaXKalTbCsA
Kpynu, SiKi € J)xepenomM miHepanis, BiTaMiHiB, pOCMUH-
HUX BiNKiB i Xap4oBMX BOMOKOH. Havikpalimm ans uux
Linen € posnnioLeHnin oBec, HewnidoBaHUn puUC i
3ereHa rpevka.

o6 3agoBonbHUTK fob6oBy noTpeby y BiTamiHax
PeKOMeHAYETbCS perynsapHo icTu srogu i gpykTu. Le
MoXe OyTW OXMHa, NOMYHWLSA, CYHULS, YOpPHa CMOpO-
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case of an exacerbation, it should decrease to 70-80
grams per day. The cod-liver oil consuming is useful.
The main source of fats should preferably be PUFAs
of the omeza-3 family, as well as butter and vegetable
oils au natural. The diet should not be overloaded
with fats, as far as during the tuberculosis their
excess worsens the appetite and the digestion
process, and products of incomplete lipids oxidation
accumulate in the blood [11].

The content of carbohydrates in the diet should cor-
respond to the physiological standard — 350-400
grams per day, including 80-100 g/day of simple sug-
ars, in particular sugar, honey, etc.

In the case of obesity, severe exacerbation or slug-
gish disease course and allergy, the daily consumption
of carbohydrates is limited to 250-300 grams (Fig.3).

The energy value of the diet depends on the char-
acteristics of the tuberculosis course, concomitant
diseases, the patient’s body weight, as well as the job
peculiarities with preserved working capacity (Fig. 4).
In the case of disease exacerbation and in the mode
of permanent being in bed, the dietary calories are
limited to 2300-2400 kcal per day, and in the mode of
partial being in bed — 2600-2700 kcal. When the
exacerbation subsides, the diet energy value increas-
es to 2800-3100 kcal/day.

For patients with a chronic course of pulmonary
tuberculosis, especially in the exhausted young peo-
ple during the sanatorium therapy, the nutrition is car-
ried out according to diet No. 11. The energy value of
such a diet is 15-20 % higher than physiological
needs. A higher dietary calorie is not useful. A rapid
and significant increase of the body weight can cause
complications in the disease clinical course.

Soups should be included in the tuberculosis
patient’s diet. It is better to cook them on the meat-
stock with the cereals and vegetables (potatoes,
beets and carrots) and fresh herbs. Meat is consid-
ered as a main ingredient of such a menu. In order to
reduce the liver stress, it is recommended to use
sorts of meat that do not accumulate toxic sub-
stances. It is advisable to eat rabbit meat, chicken,
turkey or lean lamb, as well as egg yolk.

Fermented milk products play an equally important
role in nutrition during the treatment course.
Therefore, it is recommended to supplement the
patient’s diet with low-fat sorts of cheese, whey, sour
cream, yogurt or kefir.

The patient’s diet must include vegetables with a
high glycemic index — potatoes, beets, batata, car-
rots, corn and legumes. It is useful to consume salads
with cabbage, tomatoes, red pepper, etc.

Cereals, being the source of minerals, vitamins,
vegetable proteins and dietary fibers, are considered
as an integral component of such a diet. Flattened
oats, unpolished rice and green buckwheat are the
best for these purposes.

75



Emne 3p0pos’ Ta npoBnenn xapuyaanus Yipaikn / One Health and Nutrition Problems of Ukraine 2/2022

76

Byrnesogn HanbinbLu BXuBaHi HyTpieHTn (400 r Ha foby). Lie xapyoBe mxepeno eHeprii Ans di3VyHOT akTUBHO-
CTi Haja€ MOXNMBICTb OTPUMATW LIBMOKY €HEeprito Ana 3aiicHeHHs pyxiB (rmokosa -0, = 36AT® -CO, -H,0 (He
YTBOPIOE TOKCUHIB). LIto eHeprito BUKOPUCTOBYIOTb CKEMETHI M'A3K, Miokapa, rnagki M'a3u (cyauHu,...). EHepris

XUpiB BUKOPUCTOBYETLCA ANs Tepmoperynsauii!!!

Carbohydrates are the most used nutrients (400 g per day). This food source of energy for physical activity pro-
vides an opportunity to obtain quick energy for movement (glucose -O, = 36ATP -CO,, -H,0 (does not form tox-
ins). This energy is used by skeletal muscles, myocardium, smooth muscles (vessels, ....).The energy of fats is

used for thermoregulation!!!

Byresoawm npocrti / Simple carbohydrates

LLiBnaki ByrneBoam — rroko3a MOHOLLYKOp noTpari-
NsiEe B KPOB BXE B POTOBIM MOPOXHMHI.

Fast carbohydrates - glucose monosugar
enters the blood already in the oral cavity.

[bkepena npoctmx ByrneBogiB

[Ouuykpy — GinbL NOBiNbHI BYyrneBoam
(posLLenntoTbCcs aminasor)

dpyKTO3a = [MIoKo3a + ranakrosa
nakrosa = [noko3a + 2 ranakrosu
caxapo3sa (LlyKop) = rntooKo3a + rfoKo3a

Disaccharides are slower carbohydrates
(cleaved by amylase)

fructose = glucose + galactose

lactose = glucose + 2 galactose
sucrose (sugar) = glucose + glucose

1. MpoayKTu, Wo BMIiLLYIOTb caxapo3y(BapeHHs, [pKeMu, LLoKonag, LyKepkKu...)
2. Kpoxmarnb — cknagHui ByrneBof, kv HavwBuaLle posLensiioeTbCa aMminaso Ha NpocTi LyKpu.

3. BuHorpag, poasviHku, 6aHaHu.
4. Puic wrnicdboBaHuin, MaHHa kpyna (eHgocnepm)
5. MpoaykTn 3 6iNoi NWEHNYHOT MyKM BULLIOTO FaTyHKY.

Sources of simple carbohydrates

1. Products containing sucrose (jams, jams, chocolate, candies...)
2. Starch is a complex carbohydrate that is most quickly broken down by amylase into simple sugars.

3. Grapes, raisins, bananas.
4. Polished rice, semolina (endosperm)

5. Products made from white wheat flour of the highest grade.

Puc. 3. Byrnesoau B opraniami ntoguHn / Fig. 3. Carbohydrates in the human body.

[VHAa, KiBi, XypaBnuHa, arpyc, anenscuH, NMMOH Ta
iHLWi sArogw.

Takuii NpodyKTOBMM Habip CMpMsie MONIMLIEHHIO
[ETOKCMKaLHOT (DYHKLIT MediHkK, noninwye nepu-
CTanbTUKY KWLLKIBHMKA i MPUCKOPIOE eBaKyalLlito kano-
BUX Mac.

[Bivi Ha TVXXOEHb Y MEHIO Mtofew, Y AKX BUSIBNIEHO
TyBepKynbo3, HeobxigHo Bkmwodat pmby. Popenb,
cyzak, ropbywa i ocenegelpb He TiflbKy HAMOBHIOKTh
opraHiam 6aratbMa UiHHMMMW peyoBMHAMM, ane i
CMPVSIIOTb NOMIMNLWEHHIO aneTuTy.

CnoxuBaHHS BuLLE3A3HAYEHNX MPOAYKTIB CrpUsie
MPUCKOPEHHIO pyOLIoBaHHS TyBEpKybO3HWUX BOTHULL
Ta MNOCUIIEHHIO NPUPOAHOTO MPOTUIHGEKLINHOMO iMY-
HITETY.

Mpu TyBepkynbosi, 0cobnMBo Npu MNpU3HAYEHHI
aHTMOIOTKKIB, HEObXigHO, ANS MPOMINaKkTUKK rinoBi-
TaMiHO3IB 30iMbLUMTX BXMBAHHA BiTaMiHiB, 30kpema
C, rpynu B, E Ta A). bpak BitamiHy B, npussoauts A0
LIBMAKOI CTOMITHOBAHOCTI, MOTipPLWIEHHI0 aneTuTy i
nosiBu 6oniB y M'si3ax. He MeHLW BaxnvBy ponb Bigir-
pae i BitamiH B,, aediunt skoro HeratusHo Binbuea-

To meet the daily vitamins maintenance, it is recom-
mended to regularly eat berries and fruits. It can be
blackberry, strawberry, wood strawberry, black cur-
rant, kiwi, cranberry, gooseberry, orange, lemon and
other berries.

Such a product set helps to improve the liver detox-
ification function, facilitates intestinal peristalsis and
accelerates the fecal excretion.

Fish should be included in the menu of people with
diagnosed tuberculosis twice a week. Trout, zander,
humpbacked salmon and herring not only fill the body
with many valuable substances, but also contribute to
the appetite improving.

Consumption of the above-mentioned products
contributes to the acceleration of tuberculous foci
scarring and strengthening of genetic immunity
against infection.

In case of tuberculosis, especially when antibiotics
are prescribed, it is necessary to increase the vita-
mins usage, in particular, vitamins C, B-group vita-
mins, E and A to prevent hypovitaminosis. The lack of
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PiBeHb rnmoKo3u npu BXUBaHHI ByrneBoAiB, WO BCMOKTYHOTbLCA MOBINbLHO,
He 3pocTae Buwe 5,0-5,5 mmonb/n

10 4 MMone/n

+ 02 )) 3roparwTbca 3a 15 xB..
3KMCHEeBY CcepefoBHLLI rnikored

HCNOTH.

Pa€ETbCA LUBUAKO 3 YTBOPEHHAM MOMOYHO

12 3 4 5 67 89 111 12 B =

5,5

MMONL/N 4

1234567 5o

Mpu gediunTi rMIOKO3N OpraHiam BiAYyBaE eHEPreTUYHUN ronoA, WO MOXe 3aKiHYMTUCh BTPaTol CBiAOMOCTi!
ByrneBsoau, L0 NOBINbHO BCMOKTYOTbCH Ha3nBaloTb HeAdiabeToreHHMMU.

Ix cknag — rmoko3a + Lie AKUIACh ByrmeBod = Aucaxapuau.

XOopoLUnM [Kepernom BYrfEBOAIB, L0 MOBINbHO BCMOKTYIOTbCS, € Kallli, SIKi MaloTb XOBTUM (KyKYpyA3siHa, Mniio-
HsiHa), cipui (NepnoBa Ta BiBCAHA) Ta TEMHUN (rpeyka, ssYMiHb) Kornbopu, 6060Bi 3 HU3bKMM BMICTOM GirkiB

(ropox...)

Pwuc. 4. MNpocTi ByrneBoau sk AxXepero eHeprii.

The blood glucose level when consuming slowly absorbed
carbohydrates does not rise above 5,0-5,5 mmol/l

10 _“ mmol/l
9_| Easily digested (fast) carbohvdrates —
8_| (gluco I
;~ absofbed into the blood (including 55
5: glyfogen reserves during intense *
a— scle tension + O,) burn in 15
3— inutes.) In an oxygen-free
2— environment, glycogen burns quickly
17 with the lactic acid formation
O"41 2 3 4 6§ 6 7 8 0 90 11 12 93 14 15 xs. Q=T rrrrrr o b

123456789

hours

With a lack of glucose, the body feels the energy hunger, which can cause loss of
consciousness! Slowly absorbed carbohydrates are called non-diabetogenic. Their

composition is glucose + another carbohydrate = disaccharides. A good source of slowly

absorbed carbohydrates are porridges that are of yellow (maize, millet), grey (pearl and
oat) and dark (buckwheat, barley) colours, legumes with a low protein content (peas ..)

Fig. 4. Simple carbohydrates as a source of energy

€TbCA Ha CTaHi LUKipW, ovewn i cnu3oBoi poTa. bpak
pnbocnaBiHy MOXHA YCYHYTU He TiMbKW 3a paxyHOK
NpUNOMY CUHTETUYHKX Npenaparis, ane i 3a JOnomo-
roK0 MPOAYKTIB Xap4yBaHHS.

Tybepkynbo3 fereHb 4acTo CynpOBOAXKYETbCS
HecTaveto BiTamiHy E. [Ina ycyHeHHs faHoi npobne-
MW 0O paLiOHy XBOPOro HEOOXiZHO BKIYATU 3naku,
3efeHi YaCTMHU POCIINH, a TaKOoX COEBY, apaxiCoBy i
KYKYpYa3siHY Oflito.

[na nogonaHHs eceHuUianbHUX AediuunTie, pauioH
mae GyTn 3abesneyveHuint MiHeparnbHUMK pPeYvoBUHA-
MW, 30KpeMa BMiLLyBaTU OOCTATHIO KiNbKICTb Kanb-
Lito, noay, dpocdopy Ta 3anisa, 0cobnmneo remoBoro.

MoMUIKOBYM € TBEPMKEHHS, WO HagMIipHe Xapuy-
BaHHS XBOPOro Ha TyBepkyrnbo3 — kopucHe. Hasnaku,
NeperofoByBaHHs Ta NepeHaBaHTaXEHHS OpraHiB Tpas-

B, vitamin leads to rapid fatigue, loss of appetite, and
muscle pain. An equally important role is played by B,
vitamin, the deficiency of which negatively affects the
condition of the skin, eyes, and oral mucosa. The lack
of riboflavin could be eliminated not only by taking
synthetic drugs, but also by using food products.

The pulmonary tuberculosis is often accompanied by
the lack of E vitamin. To eliminate this problem, it is nec-
essary to include cereals, green parts of plants, as well
as soybean, peanut and corn oil in the patient’s diet.

In order to overcome the essential deficiencies, the
diet should be provided with mineral substances, in
particular, contain a sufficient amount of calcium,
iodine, phosphorus and iron, especially heme iron.

It is a mistake to think that excessive nutrition of a
tuberculosis patient would be beneficial. On the con-
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NEHHSs1 YCKMaaHIE NPoLeC NikyBaHHSA. Xap4yBaHHs npu

TybGepkynbo3i nepeadadae neBHi 0OMEXKEHHS. 13 MeHI0

HEOOXIAHO BUKITOHMTY MEYIHKY, COCUCKU, TYLLOHKY, NaLu-

TeTW, 6anuk Ta koBbacu. PauioH nauieHTa He Mae MiCTu-

TV PUBHMX KOHCEPBIB, CBUHUHW, arnkoromo, M'sica Kauku,

rycs Ta KOHOWUTEPCHKMX BMPODBIB i3 XMPHUM KPEMOM.

Ocobam, siki cTpaxkaatoTb Ha TybepKynbo3, KaTeropuiHo

3a00pOHSETLCS BXMBaTK Binuin Lykop, Hanisdabpuka-

TW, CyOnpoayKTI, MiLlHi M'ACHI OYNbIAOHM, YOPHUI Yai,

KaBy, NPSIHOLLL Ta rocTpi cTpasu!

3aranbHi npuHUMNKU AieToTepanii npu Tyo6ep-
Kynbos3i:

— Ky cnig po3ginuTu Ha 5 NpUoMiB — 3 OCHOBHMX
i 2 y BUrNagi nepekycis;

— 3abe3neyeHHsi opraHiamy MOBHOLHHUMW iHrpeai-
€HTamy B ymMoBax po3nagy OinkiB, NOripLUeHHs
0OMiHy XupiB Ta ByrneBogis, NiABWLLEHOI iHAKTW-
BaLlil BiTaMiHiB i BTpaTW MiHEpPanbHUX PEYOBWH;

— 3a paxyHOK ecCeHUiallbHiX PeYyoBuH 36iMbLUnNTY
OMIpHICTb OpraHiaMy A0 iHeKUil Ta 3MeHLUTK
ABULLA IHTOKCUKALIIT;

— HyTpieHTHa Tepania Mae cnpusaTv Hopmanisawii
0OMiHy pe4oBWMH Ta MigBULLYBaTU pereHepawito
TKa@HWH, YpaXXeHnX TyOepKynbo3HO iHEKLIEH.

OcobnuvBoi yBaru noTpebye BXUBAHHA KYXOHHOI
coni, sika 3a3BM4Yail B paLioHi 340POBOI MHOAMHW He
Mae nepesuLyBaTn 5-7 r/goby. Mpu TyGepkynbo3Hin
iHbekLii, ocobnvBo MNpu PsSICHOMY MNOTOBWAINEHHI,
npoHocax, OnBOTI, KiMbKiCTb coni 36inbWyeTbCA 4O
20 r/poby. B pasi 3aTpuMKm pignHM B OpraHiami, BMicT
Cconi, a TakoX i BXMBaHOI piaMHn oOMexytoTb Bigmno-
BigHO 7o 51 Ta 0,8-1 1 Ha goby.

Mpn HeycknagHeHomy TybepKynbosi KymniHapHa
0bpobka NpoayKTiB Xap4yBaHHS He BUMarae ocobnu-
Boro nigxogy. HeobxigHO MakcMmarbHO ypisHOMaHIT-
HIOBATU XapyyBaHHS, BUKMHOYUTA MOBTOPHOBAHHS
CTpaB y MeHI0.

Bumoru go xapuyBaHHs npu Ty6epKynbo3i nereHb y
nepioa Hepi3Koro 3arocTpeHHst abo 3aracaHHs KiiHiy-
HUX NPOsIBIB B OCHOBHOMY BuKnageHi B fieti Ne 11.

Mpu pediumnTi Mmack Tina (iHaekc Ketne Huxye 19,5)
Ta nigBuweHHi Temnepatypu go 38°C, 6e3 o3Hak
NOCMWIIEHOI Ae3iHTerpaLii TKaHuH B ocepeakax Tybep-
KyNbO3HOro 3ananeHHs, KanopinHiCTb pauioHy
HeoOXxigHo niasmwmt o 3500 kkan/moba. Y nepioa
3aroCTPEHHS1 3axBOPKOBaHHA (BMCOKa Temneparypa,
BMPaXeHi sBMLLA iHTOKCMKALi, 3HA4YHE BUCHAaXEHHS
TOWO) HeoOXigHO BBOAMTM [0AATKOBY KiNMbKiCTb
ackopbiHOBOI kUcnoTW, Kanbuito. [ieta mae OyTw
nobynoBaHa, B OCHOBHOMY, Ha BXMWBaHHi BENUKOi
KiNbKOCTi CBIXXMX COKiB, OBOMIB, OPYKTIB. Y Lien nepioq
BCIO XY rOTyt0Tb Y NpoTepTOMyY BUrMAAi. baxaHo cno-
XUBATK Ky Yepes KOXHi 2-3 roguHu [4].

Mepenik pekoMeHAOBaHMX NpuU TyOepKynbo3i
NPOAYKTIB:

— xni6 i xni6obynoyHi BUpobu, 3okpema xnid Ginwi,
cyxapi, He 3006He ne4mBo Ta BiCKBITH.

— MPOTEPTi Cynu Ha M'ICHOMY BymbIOH.

trary, overfeeding and the digestive organs overloading
make the treatment process more complicated.
Nutrition during the tuberculosis involves certain
restrictions. It is necessary to exclude from the menu
liver, sausages, tinned stew meat, pates, cured fillet
and cold smoked meats. The patient’s diet should not
contain canned fish, pork, alcohol, meat of duck and
goose, and fatty cream confectionery. Persons suffer-
ing from tuberculosis are strictly forbidden to eat white
sugar, semi-finished products, offals, thick meat broths,
black tea, coffee, spicery and spicy dishes!

General principles of diet therapy for tuberculosis:
— food should be divided into 5 meals — 3 main

meals and 2 snack breaks;

— the body should be provided with health ingredi-
ents in conditions of protein decay, deterioration of
fat and carbohydrate metabolism, increased vita-
mins inactivation and loss of mineral substances;

— the body’s resistance to infection should be
increased and intoxication phenomenon should
be reduced for an account of essential sub-
stances;

— nutrient therapy should contribute to the metabo-
lism normalization and increase the regeneration
of tissues affected by tuberculosis infection.

The special attention needs to be paid to the
kitchen salt usage, which usually should not exceed
5-7 g/day in the diet of a healthy person. When there
is a tuberculous infection, especially with profuse
sweating, diarrhea, vomiting, the salt amount increas-
es to 20 g/day. In case of water retention, the salt con-
tent, as well as the fluid consuming, is limited to 5
grams and 0,8-1 liter per day, respectively.

During the uncomplicated tuberculosis, the food
cooking does not require a special approach. The
nutrition is necessary to be diversified as much as
possible, the repetition of dishes in the menu should
be excluded.

Nutrition requirements for pulmonary tuberculosis in
the period of mild exacerbation or clinical presenta-
tions remission are mainly outlined in the diet No. 11.

When there is a weight deficit (Quetelet index is
below 19,5) and fever heat up to 38°C, without any
signs of increased tissues disintegration in foci of
tuberculous inflammation, the dietary calories should
be increased to 3500 kcal/day. In the period of the
disease exacerbation (fever heat, intensive intoxica-
tion phenomena, significant exhaustion, etc.), it is
necessary to administer an additional amount of
ascorbic acid, calcium. The diet should be based
mainly on the large amount of fresh juice, vegetables,
and fruit consumption. During this period all food is
pureed. It is advisable to eat every 2-3 hours [4].

List of products recommended for tuberculo-
sis:

— bread and bakery products, in particular white
bread, crackers, lean cookies and biscuits;

— pureed soups in meat stock;



— CTpaBu 3 M'sica, NePeBaXHO SNOBUYMHA, TENATU-
Ha, KypsATUHA, iHOWYaTMHA Yy BWIMSQI KOTMET,
cycne, nawrTery.

— bBaxaHo cnoxmeaTn CBiXy puby y BigBapHOMY
BUMMAAI.

— MOIIOKO | MOMNOYHI NPOAYKTY Y BUMMAAI KMCIIOMOMOY-
HUX MPOZYKTIB (KMCre MOoko, kedipu, CMeTaHa,
CUp, CUp KanbLMHOBaHWI, CUpHa 3anikaHKa);

— CTpaBy i3 feLb Y BUMMSAAI OMAETIB Ta He KPYTO 3Ba-
PEHUX SEUb;

— Kawi y BMrMsgi rapHipis Ta Ha monoui (BiBcsiHa,
rpevaHa, pucoBa, MaHHa);

— COMnoOAKi CTpaBu y BUMMAAI KACENO, MYCIB, Xene,
KOMMOTIB.

— peKOMeHOYeTbCs BXMBaTU (OPYKTOBI Ta ArigHi
COKW, BiABap LLUMMLUUHK, YOPHOT CMOPOAMNHM;

— BEPLUKOBE Macrno Ta pPOCIMHHI ONil B Mexax ririe-
HIYHUX peKkoMeHaauii.

Mpu Baxxkomy nepebiry XxBopobu B pasi NopyLLEHHS

TpaBrieHHs iXXi 3aCTOCOBYIOTb CreLjiarnbHi iETU.

BucHoBku

1. XapuyBaHHs Mig 4ac nikyBaHHA Ty6epKynbo3y
[03BONSE BUPILWUTK psg npobnem, cnpsMOBaHKUX Ha
MiABULLEHHS IMYHITETY | HACUYEHHS OpraHiaMy pevo-
BMHAMMU, LLIO HENTPani3yTb HEraTUBHMWIA BNMB NaTo-
reHHOl MiKpodnopu, a TakoX CrpusiioTb  YCYHEHHIO
ocepepkiB 3ananeHHsl.

2. fkicHa xa € JxepenoM HyTPIEHTIB Ta eceHui-
anbHMX PEYOBUH, SKi JOoNOMaratTb WBWALLIN pereHe-
pauii ywKomkeHnx TyOepKynbOo3HOK iHAeKLie Tka-
HUH Ta NOZOBXYKOTb TEPMiH peabiniTauii XBopmx.

KoHdonikT iHTepeciB. ABTOpY 3asBnstOTb NPO BiACYTHICTb
KOHQMIKTY iHTEpeciB
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— meat dishes, giving preference to beef, veal, chick-
en, turkey in cutlets, soufflé, pate;

— it is preferable to consume fresh boiled fish;

— milk and dairy products as fermented milk products
(fermented milk, kefir, sour cream, cheese, cal-
cined cheese, cheesecake);

— egg dishes as omelets and soft-boiled eggs;

— porridges as a topping and porridges with milk
(oat, buckwheat, rice, semolina);

— sweet dishes as berry starch drink, mousses, jel-
lies, compotes.

— it is recommended to consume fruit and berry
juices, herb tea of rose hips, black currants;

— butter and vegetable oils within the limits of hygien-
ic recommendations.

During the severe disease course and in the case
of food digestion disorders, the special diets are
used.

Conclusion:

1. Nutrition, during the tuberculosis treatment,
allows solving a range of issues aimed at immunity
increasing and saturating the body with substances
that neutralize the negative impact of pathogenic
microflora, as well as contribute to the inflammation
centers elimination.

2. High-quality food is a source of nutrients and
essential substances that help faster regeneration of
tissues damaged by tuberculosis infection and pro-
long the patients’ rehabilitation period.
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