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SECTION 1. OBSTETRICS AND GYNECOLOGY

1.1 Designing of specialized support systems for making a medical decision for
diagnosis and predicting the risk of implantation pathology developing

CrtpiMKHil PO3BUTOK KOMIT FOTEPHOT TEXHIKU Ta 1H(POpMaIIHO-KOMYHIKaIlIHHUX
texHojorii  (IKT) chnpuunHuB  KapauHalbHE  TEXHIYHE 1  TEXHOJOTIYHE
MIEPEOCHAIIIEHHS B YCIX Tally3sIX CYCHUJIbHOI MISUIBHOCTI 1, 30KpeMa, B MEIUIIMHI. Sk
Bi/I3Ha4aeThes B Konrenini iHdopMaTusaiiii OXopoHU 3710pOB’° sl YKpaiHu, MpUHHSTIH
B 2017 poui, «B pO3BUHYTUX KpaiHax LH(poBa TpaHchopmalis BKe 3MIHWIA Pl
IHIAYCTpIA Ta OpraHizaiiid, MPUHOCSYM ICTOTHY BHUTOAY SK TI'POMAJICHKIN OXOpOHI
3I0pOB’s, TaK ¥ IHAMBIAyaJdbHOMY MEAMYHOMY OOCIIyTOBYBAaHHIO Ta aJaNTyIOud
CcocoO0M HaJaHHS MEIUYHHUX IMOCIYT 1 XapakKTep YIPABIIHHSI CUCTEMaMU OXOPOHU
3JI0pOB’s Ha BCiX piBHAX» [1, c.1].

Opniero 3 HaWBaXKIUBIIIMX 3aj71ad, BU3HaueHUX KoHIeNi€eo, € «IiIBHIICHHS
e(eKTUBHOCTI TpaIll JIKapiB, SKOCTI MEAMYHUX TOCIYT 32 PaXyHOK BJIOCKOHAJICHHS
pobounx mporiieciB 3a gonomororo IKT, BnpoBamkeHHs: CUCTEM MIATPUMKHU KITHIYHUX
pimens» [1, c.4]. Tomy ya0CKOHaneHHs 1 po3po0OKa IHHOBALIMHUX METO/IB 1 3aC00IB
MEIUYHOTO TIPU3HAYEHHS € CTPATeriuyHO BAXKIMBHUM 3aBJAaHHSIM JUISI Tally3i
YKpaiHChKOi O10MEIUYHOI 1HXEHepli Ta PO3BUTKY 1H(POPMALIMHUX TEXHOJOTIH MpHU
dbopMyBaHHI Ta MATPUMKH IarHOCTUYHUX pillleHsb [2, ¢.9].

Hait6inpir mepcrneKTUBHUM HAMpsSMOK JUIS BUPIIICHHS 3aBJaHb MEIMYHOTO
MIPOTHO3YBAHHS IPYHTYETHCS HA IHTEJICKTYyaJIbHOMY aHalli3l IaHUX 13 3aCTOCYBaHHSIM

Cy4acHOTO TIPOrpaMHOTO 3a0€3MeUeHHS.



CyuacHa Meau4Ha JiarHOCTHKa 0a3yeThCcs Ha JOKAa30BOMY MIIAXO[l, SKUN
3aCHOBAaHUM Ha BUKOPHUCTAHHI BHCOKOTOYHOI amapaTypd 1 HOBHUX 1HMOpMaIiiHUX
TEXHOJIOTISAX JUIsi OTPUMAaHHS JOCTOBIPHUX KITBKICHUX JAaHUX MPO CTaH OPraHi3My
JIOUHHU. AJie MPOCTe MiABUIIIEHHS TOYHOCTI BUMIPIOBaHb (Pi310JIOTTYHUX TTOKAa3HUKIB
HE J103BOJIsIE cpOpMyBaTU Ta OOIPYHTYBATH YITKY KOPENALII0 MK Cy0'€KTUBHHUMH
BIMUYTTSAMU TaIlleHTa Ta [IarHOCTUYHUMU JaHUMH. TOMy TUIBKH Cy4YacHi
IHTEJIEKTYaJIbH1 TEXHOJIOTI MIATPUMKH MPUUHATTS PIICHb JO3BOJISIOTH I1JIBHUIIUTH
JOCTOBIPHICTh PE3yJIbTaTIB JA1arHOCTUYHUX AOCTIIKEHb 33 PaXyHOK BUKOPHCTAHHS
CIelia/li30BaHUX METOAIB OOpOOKM JaHMX Ta HaJaHHS KIIHIIKUCTY JOJATKOBOI,
po3MIMpeHoi 1H(popMarii 111010 MaToJI0TIYHOTO Tporecy [2, ¢.10].

B naHuii yac € MMPOKUNA CHEKTP KOMMI'IOTEPHUX MIarHOCTUYHHX CHCTEM B
PI3HHUX MPEAMETHUX O0JACTSIX MEAMIIMHH, B SKUX BUKOPUCTOBYIOTHCS PI3HOMAHITHI
MaTeMaTU4yHl METOAU MIATPUMKHA NPUUWHATTS PIIIEHHS 1 cydacHl 1H(opMauiiHi
TexHoJyorii [2-4]. OcoOnuBa yBara mpu po3poOIll TaKUX CHCTEM HPHUALIAETHCS
MeTosaM OOpOoOKM O1OMEIUYHHMX CHUTHAIIB 3 METOI0 BU3HAUEHHS J1arHOCTUYHUX
o3Hak [4-5].

CyuacHi IKT, ki 3acTOCOBYIOThCSI B MEAMYHIN cepi, BITUYTHO BILUIUBAIOTH HA
€(EeKTUBHICTh JIIAaTHOCTHUKM Ta JIKYBaHHS Ta 3arajbHy SKICTb MEIUYHOIO
oOcnyroByBaHHs HacelieHHs. [IpoTe Ha chOroHi HE ICHYy€ YHIBEpCAIbHUX MEIUYHUX
iHopMaIIiHUX cUcTeM, sIKi O TOBHICTIO 3a0e3medyBajid TPOIEC A1arHOCTHKH,
JIKyBaHHS Ta MPOTHO3YBAHHSI MPOIIECY MPOTiIKaHHSI XBOPOOH uu matosorii [6, c.167].

Cnenudika q1arHOCTUKU 3aXBOPIOBAHb M MATOJIOTIYHUX 3MIH TOJIATAE B TOMY,
[0 HAa PaHHIX CTaJisAX BOHM BIA3HAYAIOTHCA IMOTAHOI CHUMITOMATUYHICTIO, TOMY
HaBITh JIOCBIIYEHOMY JIIKapiO0 JOCUTh CKJIQJHO BUSBUTU O3HAKH, Kl BKa3ylOTh Ha
HAsBHICTh 3aXBOPIOBaHHs. J[7s pO3B’s3aHHS Takux 3a7ad 1 CTBOPIOIOTHCS
creniangizoBanl 1H(OpMAIiiHI CUCTEMH — CUCTEMH MTIATPUMKU NPUUHATTS PIIICHb
(CIIITP; anmrm. Decision Support System). CIIIIP e indopMaiiiHUMUH CHCTEeMaMu
TPETHOTO TIOKOJIIHHS 1 TMPU3HAYCHI HE I aBToMaTu3amii (QyHKIi# ocolu, ska
npuitmae pimenns (OIIP), ane qns miarpuMku ii 1A y MOUMIYKY €(QEeKTUBHOIO

piIICHHS.



Oco6mmBo BaxkiauMBUM 1 TmepcriekTuBHUM € BukopuctanHs CIIIIP y cdepi
OXOpOHHU 30POB’s, 30KpeMa HJisi MEIUYHOI JIarHOCTUKHU. 3a JaHUMH 3BITY MIPO
TEHICHINIT B Tay3i oxopoHu 310poB's Bij Stanford Medicine [7] maiibyTHe oxopoHH
3II0pPOB'Sl  3aJEXKUTh BI PSAAY BaXKIMBUX TEHICHIIN, cepel SKUX BUIUISIOTH
MPOTHO3YBaHHS Ta MPOQPLIAKTUKY 3aXBOPIOBAHOCTI.

VY 1bOMY KOHTEKCTi, SKICHHUH aHali3 JaHWX MOXE IOTEHIIHHO TMOIMIIUTH
JIKyBaHHS TMAIi€HTIB, 3HAWTH HEB1AOMI (paKTOPH PU3UKY 3aXBOPIOBaHb a00 BUSBUTH
CYMyTHI 3aXBOPIOBaHHS, 3pOOUTH MEIUYHY JIarHOCTUKY OUTBIIT TOYHOIO, TOKPAITUTH
yIPAaBIIHHS BUTPATAMHU, TOIIO.

[IpobOnema penpoayKTUBHUX BTpAT 3aJUIIAETHCS OJHIEIO 13 CAMUX aKTyalbHUX
Ta COLIaJbHO 3HAYMMUX B Cy4YacHOMYy akyuiepctBi. YacTtora camMOBUIBHOIO
MepepuBaHHsl BariTHOCTI JIOCUTh BUCOKa — Bif 15 mo 23% ycix 3apeecTpoBaHUX
BariTHOCTEH, Npu oMYy OH3bKo 80% BCIX PENpOAYKTUBHHUX BTpaT mpunajaae Ha |
TpumecTtp [8].

3a nmaHuMu AMEpPUKAHCBKOI acoriamii penpoaykTuBHOT meaurnuHu (2012),
3arpo3NUBUA a0OpT, MO0 CYMPOBOKYETHCS 00JIEM BHU3Y KHUBOTA Ta KPOB’ STHUCTUMHU
BUJUICHHSMH 31 CTaTeBHX MUIXIB, criocrepiraeTbes y 16-25 % BaritHocTen [9].
CraOuIbHICTh YACTOTHM HEBUHOIIYBaHHS BariTHOCTI BKa3y€ Ha TPYAHOI, IO
BUHMKAIOTh NIPU BEJCHHI 1LI1€] TPyNH MALIEHTOK. 3 OAHIET CTOPOHU, BOHU 00YMOBIIEHI
0arato(akTOPHICTIO E€TIONOril Ta MAaTOr€HETMYHUX MEXaHI3MIB 3aXBOPIOBaHHS. 3
1HIIOT — HEAOCKOHATICTIO JIarHOCTUYHUX METOJWK Ta BIJICYTHICTIO aJICKBATHOTO
MOHITOPUHTY YCKJIQJTHEHbB, 110 BUHUKAIOTH 1] 4Yac BariTHOCTI.

3BUYHE HEBUHOIIYBAaHHS BariTHOCTI  SBJISE  COOOKO  IOJIETIONOTIYHUM
CUMIITOMOKOMIUIEKC, B OCHOBI PO3BUTKY SIKOTO YacTO JIEKaTh CTPYKTYpPH1 3MIHH
EHIOMETpIt0, 1H(EKIIHHI, €HAOKPUHHI, IMYHOJIOTIYHI Ta TE€HETU4YHI (aKTOpU Yy
PI3HMX MOEIHAHHAX Ta CHiBBIIHOMIEHHIX. Mailixe y 50% >KIHOK MPUYHHY 3BUYHOIO

HCBHUHOIIYBAaHHSA BariTHOCTI BUSCHUTH HE BIA€ETHCA.



3 oJIHI€T CTOPOHH, TaKi TPYAHOII MOKHA MOSICHUTH TOJIETIONOTIUHICTIO 1BOTO
CUMIITOMOKOMILIEKCY. 3 1HIIOi CTOPOHU, BaXIWBY poib Yy (OpMyBaHHI 3BHYHOIO
HEBUHOIIIYBAaHHS BariTHOCTI BIAIrpaloTh 3MIHU B OpraHax Ta CHUCTEMaxX OpraHizMy, 110
(hopMYIOTBCS B pe3yJIbTaTi Aii IEPBUHHOTO €T10J0TIYHOTO (PAKTOPy, a B MOJATBIIIOMY
NPUIMAIOTh HE3aJIEKHY y4acTh B IATOT€HE31 €] MaToIOT1].

OanuM 3 MeXaHI3MIB PO3BUTKY 3BHYHOTO HEBHMHOLIYBAHHS BariTHOCTI B |-My
TPUMECTP1 SIBJISETHCS TOPYIICHHS TMPOIECIiB IMIUIaHTalii Ta ruraneHTamii. /[lo
OCHOBHUX 3MIH €HJIOMETPII0 B Iel Nepiof BITHOCATh MPOLECH aHTIOTeHE3Y,
3ropTaHHs KpoBi Ta (piOPUHOIIIZY, PEMOICITIOBAHHS SKCTPALICTIOJISIPHOTO MATPUKCY.
[TopymieHHs O/THIET UM KIJTBKOX IMX JIAHOK B KI1HIT KiHI[IB MPU3BOIUTH JI0 TOPYIIEHHS
(dbopMyBaHHS MAaTKOBO-IUIAIIEHTAPHOTO KPOBOTOKY, IO B CBOIO YEpPry BeaAe 0
HEBIJIMOBIIHOTO 3a0€3MeYeHHs] IUI0AY KHUCHEM Ta TIOKUBHUMHU PEYOBHUHAMM,
KJIIHIYHUMH TPOSIBAMH 4YOr0 MOXYTh OyTH 3arpo3a IepepHBaHHS BariTHOCTI,
3aBMeEpJia BariTHICTh Y CAMOBUIbHUIN BUKUICHb.

Ha cporoguimuiii aeHp € 0Oararo JaHWX, IO MMATBEPKYIOTh POJIb
noiaiMopdi3My TE€HIB TeCTallMHUX YCKJIaJHEHb, B TOMY YHCJIl 1 3BHYHOIO
HEBHUHOITYBaHHS BariTHOCTI.

B Toif ke yac moaiMopdi3M TeHiB IHIIMX NATOr€HETUYHUX (HaKTOPIB MOXKE HE
npuitMaTu Oe3nocepeHbOI ydacTi B NATOrE€HE3l 3BUYHOTO HEBUHOILIYBAHHS, alie
OMOCEPEKOBAHO BIUIMBATH Ha CXWJIBHICTH 70 (opmyBaHHS gaHoi marosorii. B
3B’SI3Ky 3 UM MUTaHHSA Tpo HeoOximHicTh JIHK-miarHocTHKM Ta BU3HA4YEHHS
HEOOX1THOTO 00’€My MOCHTIPKEHb TOYKOBUX MYTalllii Te€HIB Yy XKIHOK 13 3BUYHUM
HEBUHOIITYBAaHHSM BariTHOCTI 3QJIMINAETHCSA BIAKPUTUM. OcOoONIMBY yBary HEOOX1JTHO
NPUIITUTA  BUBUCHHIO MOJIMOP(]I3MYy TEHIB pelenTOpiB MPOreCTEpoHy Ta
BACKYJIAPHO-CHIOTEMAIbBHOMY (DaKTOpy pPOCTYy XOpiOHAa Ta IUIALIEHTH, IO MAaloTh
HAJBAXIMBE 3HAYCHHS I TPOTPECYBaHHS BariTHOCTI. BakiauBe 3HAUYCHHS B
(hopMyBaHHI CXWJIBHOCTI /0 3BUYHOIO HEBHWHOIIYBAHHSI BariTHOCTI Ma€ HE CTIIbKH
HOCIMCTBO MYTAHTHHUX aJieJiel 3alisTHUX TeHIB, CKUTbKH iX KoMOiHallli. [cHye Benmuka
KUIBKICTh POOIT, MPUCBAYEHUX POJl HOCIHCTBA KUIBKOX MYTaHTHUX ayejied B

PO3BUTKY THUX Y 1HIIUX YCKJIaJHEHb BariTHOCTI.
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BiacyTHicTh TEHAEHINT 0 3HM)KEHHS YaCTOTU HEBHUHOIIYBAaHHSI BariTHOCTI Ta
nepioiMyHe i1 3pOCTaHHS CBIIYUTH PO HEAOCKOHAIICTh CBOEYACHOI JIarHOCTUKH Ta
npo(diTaKTUKA JAHOTO CTaHy. 3BHYHE HEBHHOIIYBAHHS BariTHOCTI SIBIIsE COOOIO
MOJIIETIONOTTYHUN CUMITOMOKOMILJIEKC, B OCHOBI PO3BUTKY SIKOTO YacTO JIEKAaTb
CTPYKTYpHI 3MiHH €HIOMETPit0, iHPEKIIHHI, EHIOKPUHHI, IMyHOJIOT14HI Ta T€HETUYHI
(bakTOpu y pi3HUX MOETHAHHAX Ta CIiBBITHONMICHHIX. Maibke y 50% >KiHOK IPUYHHY
3BUYHOT'O0 HEBUHOIIIYBAHHS BariTHOCTI BUSCHUTH HE BJIA€THCA.

ABtopamu  (bynaBenko O. Ta MyHTsaH O.) [IOCHIIKEHO 3B SI3KM  MIXK
nommopdizmom reHiB PgR 1 VEgF, cranom cmipaibHUX Ta MaTKOBUX apTepid y
MaII€HTOK 13 3BUYHUM HEBUHOIIIYBAHHSAM BariTHOCTI B MOPIBHSHHI 3 MalllEHTKaMH 3
peai3oBaHOI0  PENpPOAYKTHBHOWO  (pyHKIi€ro. BcTaHoBiaeHO, 10  paHHIMU
CUMIITOMaMHU TE€pEepPUBaHHA BariTHOCTI (CaMOBUIBHOTO BHUKHUIHS, 3aBMEpIIOi
BariTHOCTi1) y »iHOK 13 3H BariTHOCTI B aHaMHe31 € OUlb BHHU3Y J>XMBOTa Ta B
MONEPEKOBIN AUISIHIN, 3arajibHa CIa0KICTh, TOJOBHUN OUIb Ta T'OJOBOKPY’KIHHS,
KpPOB’SIHUCTI BUJIJICHHS 31 CTaTEBUX LUISXIB Ta 3HUKEHHS 0a3ajibHOI TeMIEepaTypH.
[Ipn iX cBO€yaCHOMY BHSIBJICHHI Ta KOPEKIIIT MU MOXKEMO 3amoOIrTH pPO3BUTKY
MOJAJIBIINX MATOJOTIYHUX 3MiH, 1110 TPU3BEYTh 10 BTPATH BariTHOCTI.

[Ipu mpoBeneHHI MOJEKYISPHO-TEHETUYHOTO JTOCHIIKEHHS Y OUTBIIOCTI 5KIHOK
BUSBJICHO MOJIMOpdI3M eHaoTeniaabHoro ¢aktopa pocty cyauH (79,55%), ta y
29,46% xiHok — moiMopdi3M reHy perentopis mporecrepony. I[Ipu msomy y 9,09%
KIHOK OyJio BHUSBIEHO NOMIMOpP(I3M 000X reHiB. OOrpyHTOBaHI MOXJIMBICTB 1
JOIUIBHICTh BU3HAYEHHS MOJIMOp(]I3My TeHy pelenTopiB MPOrecTEPOHy Ta
BaCKYJIOEHAOTETianbHOr0 (hakTopa pocty cyauH (abo 000X IUX TEHIB), OCKIIbKU
JAaHUM CTaH aCOLIIOETHCS 3 BUCOKOK WMOBIPHICTIO PO3BUTKY MATOJOTIT IMILIAHTAIl]
ILTITHOTO STAIIS Y JKIHOK 13 3BUYHUM HEBHHOIITYBAHHSIM BariTHOCTI.

[Ipyu npoBeneHHI  yABTPA3BYKOBOIO  JOCHIDKEHHS 3  JIONIUIEPIBCHKUM
KapTyBaHHSM OYJIO BUSBJIEHO He3HauHe 3HKeHHS 11 Ta Hesnaune minBuieHHs [P B

MaTKOBHX Ta CIIpAJIbHUX apTepisiX y )KIHOK OCHOBHOI TPYTIH.



Takok y JKIHOK 13 3BHYHHMM HEBHUHOIIYBaHHSM BariTHOCTI B aHaMHe3l
croctepiraioch cyTreBe 3HWKeHHs 3HaueHb CJIC B croipalbHHX apTepisx B
MOPIBHSIHHI 13 )KIHKAMH KOHTPOJIBHOI TPYTIH.

B pesynbrari mpoBeAeHMX JOCTIIKEHb BCTAHOBJIEHO, IO HAsBHICTb
noJiMop(i3My T'eHy PeLenTopiB MPOTeCTEPOHY, BACKYJIOCHIOTENIadIbHOro (hakTopy
pocty cynuH (a60 000X WX TEHIB), BIIXWICHHsS 3HAYCHB ITyJIbCAI[IHHOTO 1HACKCY,
1HJIEKCY PE3UCTEHTHOCTI Ta CUCTOJIO-A1aCTOJIIYHOrO CIIBBIIHOIICHHS B MaTKOBUX Ta
CHipaJibHUX apTepisx (yabTpa3ByKoBe AochikeHHs, Y3J) € TporHOCTHYHUMH
MapKepaMu PO3BUTKY MAaTOJOrIi IMIUIAHTAIlli Ta IUIALEHTallli, 1[0 B CBOIO YEpry
MPU3BOJUTH /10 TIEPEPUBAHHS BAriTHOCTI HA paHHIX TEpMiHAX (3aBMepia BariTHICTh
a00 caMOBIJIbHUM BUKHJICHB)

BianoBinHO 10 OTpUMaHHMX pe3yJbTaTiB PO3POOJIEHO CXeMy MperpaBilapHOi
JIarHOCTUKM Ta NMPOTHO3YBaHHS MATOJIOTi IMIUIAHTalli. Y JOCKOHAJIIEHUH alrOpUTM
MperpaBijapHOl  JIarHOCTUKHM JI03BOJIIE€ 1lI€ Ha €Tami IUJIaHyBaHHS BariTHOCTI
BU3HAYUTH JKIHOK 13 MOMJIMBUM PO3BHUTKOM MATOJOTI IMIUIAHTAIli Ta CBOEYACHO
MPOBOAUTH MPO(DUIAKTUKY LUX YCKIaAHEHb. P0O3po0iieHO Ta 3ampornoHOBAHO HOBI
pPEKOMEHIAIT 111 CKPUHIHTOBOTO 0OCTEKEHHS >KIHOK 13 3BUYHUM HEBUHOIIIYBAaHHSAM
B aHaMHE31 JJIsl IPOTHO3YBAHHS MOJIMBOT MATOJIOTIT IMIUTAHTAITT TIJT1THOTO SIS

3 meroro ctBopeHHst CIIIIP ang mikapst akymepa-riHekojiora Oyjiau BHUKOHAaHI
HACTYMHI TOCIIKEHHS

® BHUBYCHI KJIIHIYHI OCOOJMBOCTI mepebiry BariTHOCTI TPH  MaTOJOTIi
IMITJTAaHTAL(li y )KIHOK 13 3BUMHUM HEBUHOILIYBAHHSIM;

® OI[IHEHO TEHU CHUCTEMH TIe€MOCTa3y, aHrioreHesy Ta peryisauli QyHKii
EHJ0TENII0 Y TAIll€HTOK 13 3BUYHUM HEBUHOIITYBaHHsM BariTHocTi: PgR 1 VEQF;

® BHBYCHO Ta OIIHEHO CTaH KPOBOTOKY B CHIPAJIbHUX Ta MAaTKOBUX apTEpisix y
MaII€HTOK 13 3BUYHUM HEBUHOIIYBAHHSM BariTHOCTI B TIOPIBHSHHI 3 MalliEHTKaMH 3
peatizoBaHOIO PENPOIYKTUBHOIO (PYHKITIEIO;

® BH3HAYCHO NMPOTHOCTUYHI MapKepH PO3BUTKY HEBUHOIITYBAHHS BariTHOCTI;
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® PO3pOOJECHO aIrOpUTM TMperpaBiapHOl IIarHOCTUKA Ta MPOTHO3YBAaHHSA
PO3BUTKY HEBUHOIITYBAaHHS BariTHOCTI.

Pospo6nena aBropamu CIIIP mqs mikaps akymiepa-riHeKojora BKIIIOYae 0a3y
JaHMUX TAII€HTIB Ta MOYJIb A7l BUPOOJIEHHS Ta MiATPUMKH MPUUHSITTS JiKapChKOTO
pIIIEHHSI IIOJI0 PU3MKY HEBUHOIIYBaHHS BariTHOCTI HAa paHHIX cTafisx. TexHosoris
ompairtoBanHs ganux B CIIIIP Ga3syeThcsi Ha MeTOJax IHTENEKTYaJbHOTO aHANi3y
JaHUX 3 BUKOpUCTaHHAM amapary Data Mining Ta GaraToMipHOrO CTaTHCTHYHOTO
aHamizy. MaTeMaTuKO-CTaTUCTUYHUIM aHami3 pe3yibTaTiB Y3/ KpOBOTOKY B
CHIpaJbHUX Ta MATKOBUX apTepisix B TPhOX BIKOBUX MIATpyHax OCHOBHOI Ta
KOHTPOJIbHOI TpYIl J103BOJIMB BCTAHOBUTH MOKA3HUKHU-IHIUKATOPU (TIPEAUKTOPH)
MOTEHI[IHHUX MAaTOJOTIYHUX MOPYIIEHb (HEBUHOLIYBAaHHS BariTHOCT1) Ta OOYUCIHUTH
MEXI1 JOBIPUMX IHTEPBAIIB JJIsI iX 3HAYECHb.

baza nmaHux maii€eHTIB MICTUTh iX OCOOMCTI JlaHi, aHTPOIIOMETPUYHI Ta KJIIHIKO-
aHAMHECTUYHI JaHl, pe3yJbTaTH OIJISAIB Ta OOCTEXKEHb, PE3YJbTaTH MOJIEKYJIIPHO-
reHeTUYHUX JociikeHb Ta Y3, B Momymi s BUpOOJEHHA Ta MIATPUMKH
MPUIHATTS JIKAPCHKOTO PIIICHHS 3[1ACHIOETHCS MOETATHUI aHall3 MPOTrHOCTUYHUX
MapkepiB — CKapr Ta CHMIITOMIB, HasBHOCTI MOJIMOpP(}i3My Te€HYy peUenTopiB
MIPOTECTEPOHY Ta BACKYJIOEHIOTENIaIbHOr0 (hakTopy pocTy cyauH (abo 000X Iux
I'€HIB), BIAXWJICHHS 3HAY€Hb MYJIbCAI[IHHOTO 1HJEKCY, 1HAEKCY PE3UCTEHTHOCTI Ta
CUCTOJIO-/11aCTOJIYHOTO CITIBBITHOIICHHS] B MATKOBUX Ta CIIPATLHUX apTepisiX.

Pospobnena CIIIIP ans mikapst akymiepa-TiHEKOJIOTa JIO3BOJISIE MiHIMI3yBaTH
PU3BUKHA  JIIKAPCHKUX  TMOMIJIOK, TIJBHUIIUTH JOCTOBIPHICTH JIarHOCTUKH  Ta
OOTpYHTOBaHICTh JHKapchkux pimeHb. [uTerpamiss CIIIIP B pi3HuX raimy3ax
MEIUIIMHU Ha 0a3l 1HTEJIEKTYyaJbHOIO aHaji3y JaHUX Ta CYy4aCcHOIro MPOTrPaMHOIO
3a0e3MeyYeHHs! I03BOJINTh CTBOPUTH KOMIUIEKCHI CUCTEMH MEIUYHOI JIarHOCTUKU Ta

IMPOTrHO3YBAHHAL.

1.2 Features of the obstetrical and gynecological care system for adult female
population in Ukraine

11



INTRODUCTION
Taking into account the prognosis of the further decline of the people of

Ukraine, the most important problem of demographic policy is the population
increase. The basis positions of the demographic policy are the birth rate, care taking
of the reproductive health of the population and an increase of reproductive potential
[10].

The specificity of a woman’s reproductive health is determined, first of all, by
the peculiarities of the realization of her reproductive function. Factors that reduce
the level of women’s reproductive function consist mainly of a significant part of
gynecological morbidity, the prevalence of sexually transmitted diseases, the
deterioration of the health status of pregnant women and women in labor, and a high
level of abortions and complications after them [11].

According to the statistic data, inflammatory diseases of the female genital
organs are on the first place among all gynecological diseases. The prevalence and
incidence of salpingitis and oophoritis in women had a tendency to decrease — in
2017 their rate among women of reproductive age were 15.82 and 8.61 per 1000
persons of the corresponding age versus 19.67 and 11.42 in 2000 respectively. During
this period, in women of reproductive age, the prevalence and incidence of
inflammatory diseases of the cervix increased slightly from 12.25 and 8.53 per 1000
persons of the corresponding age in 2013 up to 12.5 and 8.6 in 2017, respectively
[12].

The menstrual cycle is an important indicator of the state of a woman’s
reproductive system. The rate of the disorders of the menstrual cycle in the structure
of the gynecological diseases is 20 % [13].

Non-inflammatory diseases of the female genital organs, such as cervical
erosion and ectropion, also have a negative effect on the female reproductive
function. There is a high level of both prevalence and morbidity of cervical erosion
and ectropion in women of reproductive age, but there is a tendency to reduce these
indicators from 20.05 and 10.35 per 1000 female persons of the corresponding age in
2013 to 17.5 and 8.7 in 2017, respectively [14].

12



In recent years, the morbidity of women with malignant diseases of the organs
of the female reproductive system, which cause premature mortality of women in
reproductive age, has been growing [15].

Disorders of female reproductive function are also caused by sexually
transmitted infections. The frequency of sexually transmitted infections in women in
Ukraine is much higher than in developed European countries. However, according to
the Center for Medical Statistics data, the prevalence of gonococcus infection and
syphilis has been reduced significantly recently. Thus, generally, the morbidity of
female population with sexually transmitted infections in 2017 was 5.6 for syphilis
and 7.3 for gonococcus infection per 1000 women. The declining trend of the rate of
syphilis and gonorrhea in women is of some concern due to the possibility of
unsatisfactory detection of these diseases and their incomplete registration. The
dynamics of women’s rate of chlamydya infection, trichomoniasis and urogenital
mycoplasmosis has also a downward trend and amounted to, respectively, 48.8, 160.0
and 77.1 per 1000 women in 2017 [16].

Commonly, the prevalence of abortions demonstrates both the tendencies of
the women’s reproductive behavior and their reproductive health status. The
reduction in the total abortion rate per 1000 women of reproductive age compared to
previous years (32.09 in 2000, 13.94 in 2010, 12.24 in 2013 and 8.78 in 2017) is
important, but it should mentioned that in developed countries this indicator is in 2-3
times lower. In Ukraine, in 2000, every second pregnancy ended with abortion (51.43
per 100 pregnancies), in 2017 - every fifth pregnancy (25.73 per 100 pregnancies)
[17]. At the same time, the rate of women whose pregnancy is terminated by abortion
in Eastern European countries is up to 14%, in Western European countries - up to 3
%, in Latin America - 9 %, in Africa - 11 % [18].

It should be noted that in matters of reproductive health and the strengthening
of reproductive potential, the main position in the country is based on the strategies
that can help reduce reproductive losses. It is possible to provide a favorable outcome
of each desired pregnancy in the conditions of reducing the number of women in

reproductive age, which is the main task of modern obstetrical care, in the case of fact
13



of the international standard of reproductive health and effective obstetrical and

gynecological care for women.

1. The resource of the obstetric and gynecological care system for the adult
female population in Ukraine

At the beginning of the research, we studied and analyzed the network of

healthcare institutions in Ukraine in the context of administrative territories in which

obstetrical and gynecological care to the adult female population is provided. The
results are demonstrated in table 1.1.

Table 1.1

The network of healthcare institutions of obstetric and gynecological care in

Ukraine in different administrative territories, 2019

Maternity hospitals Departments / offices in outpatient clinics
and perinatal centers
Administrative female obstetrical | . .| family | .o
region TOTAL dls_pensarles _ femalq and tion planning and and
_ m_the_se dispensaries gynt_acolo— F00MS human_ genetic
institutions gical reproduction

Ukraine 71 68 331 841 876 81 63
Vinnitsa 2 2 14 38 42 1 2
Volyn 3 3 6 27 25 3 1
Dnipropetrovsk 6 5 5 110 47 4 7
Donetsk 3 3 20 33 26 2 2
Zhytomyr 1 1 10 30 33 - 1
Transcarpathia 1 1 12 24 24 3 2
Zaporizhzhia 5 5 24 27 23 2 2
Ivano-Frankivsk 3 2 6 34 23 1 3
Kyiv 2 2 26 30 36 16 2
Kirovohrad 1 1 2 32 38 17 4
Lugansk - - 10 19 14 - 1
Lviv 4 2 16 66 118 1 -
Mykolaiv 3 3 8 34 36 1 1
Odessa 5 10 40 21 44 2 3
Poltava 2 2 25 19 33 6 4
Rivne 3 3 8 27 39 5 1
Sumy 2 2 7 21 47 1 5
Ternopil 1 1 2 34 10 1 2
Kharkiv 7 3 46 41 41 6 5
Kherson 1 1 6 30 25 2 2
Khmelnitsk 2 2 10 30 42 2 4
Cherkasy 2 2 2 33 43 1 2
Chernivtsi 2 2 2 20 17 1 2
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Chernihiv 2 3 9 32 36

City of Kyiv 8 7 15 29 14 3

There is a large network of health care institutions in Ukraine, which provides
obstetrical and gynecological care to the adult female population. Such institutions
include maternity hospitals and perinatal centers with female dispensaries and
departments/offices in outpatient clinics: female dispensaries, obstetrical and
gynecological offices, examination rooms, departments/offices of family planning
and human reproduction, medical genetic offices. The analysis demonstrated that
these health care institutions function in all administrative regions except the
Zhytomyr, Lugansk and Chernihiv regions, where the departments/offices for family
planning and human reproduction are absent, in the Lviv region there are no medical
genetic offices, and also, there is no perinatal center in the Lugansk region. In
addition to these healthcare institutions, there are a big number of the obstetrical and
gynecological beds in the multiprofile hospitals with specialized and highly
specialized medical care for adults. In fig. 1.1 the data of the number of obstetrical
and gynecological beds in multiprofile hospitals with specialized and highly
specialized medical care are presented. In the health care system in Ukraine, there are
9575 hospital beds for pregnant women and women in labor, 3645 of them are
located in the maternity hospitals and perinatal centers, 431 — in the regional
hospitals, 1448 — in the city hospitals, 3949 — in the central district and district
hospitals; there are 6416 hospital beds for women with pathological pregnancy
including 3050 beds in the maternity hospitals and perinatal centers, 478 — in the
regional hospitals, 820 — in the city hospitals and 2018 - in the central district and
district hospitals; there are 12210 hospital gynecological beds for adult women,
including 2932 beds in the maternity hospitals and perinatal centers, 635 — in the
regional hospitals, 2838 — in the city hospitals and 5275 — in the central district and
district hospitals. Besides this, there are 87 hospital beds for women who are going to

interrupt pregnancy, including 59 beds in the maternity hospitals and perinatal
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centers, 18 hospital beds are located in the central district and district hospitals and 10

beds — in the city hospitals.

6000
5000
4000 M Regional hospitals
3000 ——— M City hospitals
2000 ~—— District hospitals
1000 - B Maternity hospitals and perinatal
centers
0 1
Beds for pregnant Beds women with Gynecological beds
women and women in pathological
labor pregnancy

Fig.1.1 The number and distribution of obstetrical and gynecological beds by type of
healthcare institution and the profile of their use, 2019

In addition to inpatient hospital beds there are 982 outpatient hospital beds in
53 female dispensaries. The largest number of obstetrical and gynecological
outpatient beds is in the Dnipropetrovsk region (90 beds), while in the Zhytomyr and
Lugansk regions this type of beds is absent.

Obstetricians and gynecologists are the specialists who provide obstetrical and
gynecological care to the female population. Data on the staff positions of
obstetrician-gynecologists in the administrative regions of the country and the level
of their staffing are presented in table 1.2.

Table 1.2

Staff positions of obstetrician-gynecologists and their level of staffing in

administrative regions in Ukraine, 2019

Staffing.% The difference between
S . Staff Occupied Basic 9 full-time positions and
Administrative region o - - - -
positions | positions workers occupied . occupied basic
o basic workers o
positions positions workers
Ukraine 9853.25 | 9090.25 8631 92.26 87.60 763.00 1222.25
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Vinnitsa 398.00 | 370.25 345 93.03 86.68 27.75 53.00
Volyn 286.75 | 263.00 244 91.72 85.09 23.75 42.75
Dnipropetrovsk 818.25 | 741.50 666 90.62 81.39 76.75 152.25
Donetsk 432.25 | 355.50 282 82.24 65.24 76.75 150.25
Zhytomyr 286.50 | 272.50 247 95.11 86.21 14.00 39.50
Transcarpathia 216.00 | 208.75 243 96.64 112.50 7.25 -27.00
Zaporizhzhia 483.50 | 440.50 381 91.11 78.80 43.00 102.50
Ivano-Frankivsk 379.00 | 360.75 386 95.18 101.85 18.25 -7.00
Kyiv 455.25 | 400.00 357 87.86 78.42 55.25 98.25
Kirovohrad 271.25 | 236.50 203 87.19 74.84 34.75 68.25
Lugansk 176.00 | 137.25 114 77.98 64.77 38.75 62.00
Lviv 672.00 | 664.75 728 98.92 108.33 7.25 -56.00
Mykolaiv 278.25 | 250.25 201 89.94 72.24 28.00 77.25
Odessa 591.00 | 542.25 569 91.75 96.28 48.75 22.00
Poltava 349.50 | 311.75 284 89.20 81.26 37.75 65.50
Rivne 335.00 | 315.00 291 94.03 86.87 20.00 44.00
Sumy 284.50 | 252.25 231 88.66 81.20 32.25 53.50
Ternopil 246.50 | 232.25 239 94.22 96.96 14.25 7.50
Kharkiv 695.25 | 651.50 637 93.71 91.62 43.75 58.25
Kherson 274.00 | 243.75 206 88.96 75.18 30.25 68.00
Khmelnitsk 313.00 | 307.25 304 98.16 97.12 5.75 9.00
Cherkasy 300.25 | 280.25 245 93.34 81.60 20.00 55.25
Chernivtsi 229.00 | 221.25 226 96.62 98.69 7.75 3.00
Chernihiv 213.00 | 203.00 182 95.31 85.45 10.00 31.00
City of Kyiv 869.25 | 828.25 820 95.28 94.33 41.00 49.25

In the health care system of Ukraine there are total 9853.25 staff positions of
obstetricians and gynecologists in different quantity in different administrative
regions. It depends on the network of health care institutions in the regions that
provide obstetrical and gynecological care and the number of the beds. The level of
staffing in the health care system as a whole is 92.26 % of the occupied positions and
87.60 % of the basic workers (employees), but there is a difference in administrative
regions. The level of employment of obstetrician-gynecologists is 4.29 per 10
thousand women with ranges from 3.06 in Donetsk region and to 6.44 in Chernivtsi
region. The difference is 2.1 times. At the same time it should be mentioned that
4778.50 medical positions with the level of their staffing of 91.59 % were introduced
to provide outpatient obstetrical and gynecological care. There are insufficient of
1222 doctors obstetrician-gynecologists in the country to staff all positions in this

specialty.
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In addition to obstetrician-gynecologists, specialized medical care for the
female population is provided by oncologist-gynecologists, genetic doctors and
genetic laboratory assistants. In the healthcare system of Ukraine there are 250
positions of doctors oncologist-gynecologists, a level of staffing of these doctors is
0.11 per 10 thousand female population. Also there are 88 positions of genetics with
a level of staffing 0.02 and 14 positions of genetic laboratory assistants.

Among the total number of doctors who provide obstetrical and gynecological
care to the female population there are 85.80 % of obstetrician-gynecologist doctors,
76.80 % — oncologist-gynecologists, 77.27 % — geneticists, 71.43 % — genetic
laboratory assistants.

The nursing staff and the midwives have an important role in the providing of
obstetrical and gynecological care to the female population. Data on the number of
midwives and their qualifications in different administrative regions of Ukraine are
presented in table 1.3.

Table 1.3
The number of midwives and their qualifications in different administrative

regions in Ukraine, 2019

Total Among them Including qualification
Administrative number number .OI] category % of certified
region of persons W'.t a persons
midwives qualification higher I I
category
Ukraine 14 154 9 685 6837 | 1659 | 1189 68.43
Vinnitsa 566 396 321 32 43 69.96
Volyn 693 416 267 74 75 60.03
Dnipropetrovsk 910 556 406 84 66 61.10
Donetsk 470 387 304 55 28 82.34
Zhytomyr 589 364 224 77 63 61.80
Transcarpathia 409 293 237 32 24 71.64
Zaporizhzhia 481 312 189 88 35 64.86
Ivano-Frankivsk 692 460 317 84 59 66.47
Kyiv 612 450 375 41 34 73.53
Kirovohrad 358 292 204 51 37 81.56
Lugansk 176 130 88 27 15 73.86
Lviv 1 096 846 690 93 63 77.19
Mykolaiv 350 241 135 75 31 68.86
Odessa 778 519 430 53 36 66.71
Poltava 423 316 234 50 32 74.70
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Rivne 695 443 330 66 47 63.74
Sumy 411 309 168 83 58 75.18
Ternopil 617 380 249 69 62 61.59
Kharkiv 773 530 393 91 46 68.56
Kherson 347 301 120 114 67 86.74
Khmelnitsk 734 395 245 70 80 53.81
Cherkasy 495 340 268 42 30 68.69
Chernivtsi 428 288 212 41 35 67.29
Chernihiv 357 174 23 94 57 48.74
City of Kyiv 694 547 408 73 66 78.82

14154 obstetricians work in the health care system of Ukraine, 68.43 % of
whom have a qualification category. Among the total number of certified persons,
70.6 % of doctors were certified for the highest category, 17.1% — the first one and
12.3 % - the second qualification category.

CONCLUSIONS

The analysis of the resource base of the system of obstetrical and
gynecological care for the adult female population in Ukraine, which includes a
network of health care institutions, number of beds and human resources
demonstrated that in Ukraine there is a great system of obstetrical and gynecological
care generally in the country and in the administrative regions, in particular. This
system can provide quality and affordable specialized medical care for adult female

population of the country.
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SECTION 2. MEDICAL BUSSINES

2.1 Pathophysiological mechanisms of the formation of metabolic disorders in

anemia of malignant neoplasm

I'imokciss € yHIBepcaJbHUM TATOJIOTIYHUM TMPOIECOM, IO CYMPOBOKYE 1
BH3HAUA€ PO3BUTOK Camoi Pi3HOMaHITHOI MAaTOJOrii. Y3aralbHEHO TIMOKCII0 MOXKHA
BU3HAYUTH SIK HEBIAMOBIAHICT, MOTPeO KIITUH B €HEprii 1 eHeprompoAyKIli B
CUCTEMI MITOXOHJPIAIBHOIO  OKHCIIOBaIbHOrO  (ochopuwioBannsa. [lpuunnu
MOPYIIEHHS MPOAYKIIT eHeprii B TINMOKCUYHIN KIITHHI HeogHo3HauHi. Hacammepen,
1€ — PO3JIaJAM 30BHILIIHBOTO JUXaHHS, MOPYILIEHHS KPOBOOOITY B JIETEHSX, 3MIHU
KHCHEBOTPAHCIIOPTHOI (YHKIIi KpOBI, MOPYUIEHHS CHCTEMHOIO, PEriOHAIBHOIO
KpOBOOOITY 1 MIKpOIMPKYJIALII, eHIoTOoKceMis. besnmocepenHbor0 MPUYMHOIO 11
BUHHKHEHHSI B MEPEBAXKHIM OUIBIIOCTI MATOJIOTIYHUX CTAHIB € 3HMXKEHHS JOCTABKU
KHCHIO JIO MITOXOHJIPIH, IO CYHNPOBOKY€ETHCA MPUTHIYEHHSIM MITOXOHIPIaIbHOIO
okuciieHHs. [lopylieHHsT OCTaHHBOTO MPU3BOAUTH /10 MPUTHIYEHHS CIIOPIIHEHOTO 3
HUM (QoCPOpUIIOBaHHS 1, SIK HACHIJOK, BHUKJIMKA€E MPOTrpecyrounil aediuur
agerosuHTpudocdopuoi kucimoru (ATD) — yHIBepcasbHOrO JKEpesna eHeprii B
kiitudi. JledimuT eneprii € cyTTio Oyab-sKOi (GOPMHU TIMOKCIT 1 OOYMOBIIOE SKICHO
OJIHOTUIIHI METa0ONIYHI 1 CTPYKTYpHI 3pYLIEHHS B PI3HUX OpraHax 1 TKaHUHAaxX.
3MmeHIIeHHs KoHIeHTparii AT® B kimiTHHaX NPU3BOAWTL 1O 3MEHIICHHS i
IHTIOITOPHOI pOJII 1 BIUIMBY Ha OJIMH 13 KIIOYOBUX (PEPMEHTIB TJIKOIIZY —
dbochodpykTOoKiHA3Y. AKTUBOBAHUHN TIMOKCIEIO TIIKOMI3 TITHKH YaCTKOBO KOMIIEHCYE
HecTauy AT®, ofHaK MIBUAKO BUKIMKA€E HAKOMMYEHHS JIAKTATy 1 PO3BUTOK allUA03y
13 IOCTYIOBUM ayTOIHTi10IpyBaHHIM IIIKOMITUYHKX Tiporiecis [19].

[IpoGnema BTOPUHHHMX 3MIH CHUCTEMH KPOBI MPH PI3HUX 3a MATOTCHETUYHUMH

MeXaHI3MaMHi PO3BUTKY 3aXBOPIOBAHHSX MPUBEPTAE yBary HE TUIbKMA HAayKOBIIIB, a 1

20



(daxiBIiB PI3HMX cHeliaJbHOCTe. HemepeciuHy 3allikaBlICeHICTh BUKIHUKAIOTh 1
MOpYIIEeHHs 3 OOKY OpraHiB 1 cUCTeM Ha (OoH1 TOpyIieHb (PYHKIIIOHYBAaHHS CUCTEMH
KpoBi. [iMoKcis CHOpUYMHIOE KOMILIEKCHY Moaudikamiro (yHKIIH O10J0TTYHIX
MeMOpaH - SK MOPYIIYIOUH CTPYKTYpPY MOJBIHHOIO JIMIAHOTO MPOIIAPKy MEMOpaH,
Tak 1 pyHKI10HYBaHHI MeMOpaHHUX ¢epMeHTiB. [lopymrytoTecs a60 MoIUDIKYIOThCS
Opu UBOMY TOJNOBHI (QYyHKIII MemOpaH: Oap’epHa, pELENTOpHA, KaTaliTUYHA.
OCHOBHMMH TPUYMHAMHM O3HAYEHUX MOPYIIEHb BBAXKAIOTh €HEProjediuuT 1 Horo
akTuBarlito Ha ¢GoHi Gochommonaizy 1 MEePeKUCHOTO OKHUCICHHs JimiaiB. Po3man
dbocdomimiaiB 1 1HTIOIPYBaHHS X CHHTE3y MPU3BOJIUTH J0 IIIBUILCHHS KOHIIEHTpAIi
HEHACUYEHUX >KUPHUX KHUCJIOT 1 MOCHJIEHHIO iX MEPEKUCHOTO OKHUCIeHHs. OCTaHHE
CTUMYJIIOETHCSI B PE3yJbTaTi MPUTHIYEHHS AKTUBHOCTI AHTUOKCHJIAHTHUX CHCTEM
yepe3 posmnajd 1 MPUTHIYCHHS CHHTE3y iX OIIKOBMX KOMIIOHEHTIB, HacamIiepes,
CYNEPOKCUITUCMYTa3H, KaTalla3d, T[JIyTaTIOHMEPOKCHIA3H, TIIyTaTiOHpPeayKTa3u
touno. Jlepiuut eHeprii mpu rinokcii cnpusie HAKOMMMYCHHIO KaJblil0 B IIUTOILIAa3MI
KJIITUH, OCKUIbKH OJIOKYIOTHCSI €HEPro3aJie’KHl MPOIECH BUIYUYEHHS KaJbIlll0 13
KJIITUH, 10 CYNPOBOIKYEThCS aKTUBAIIEI0 KalbIii-3anexHuX (pocdomnazu. Oaun
13 3aXMCHUX MEXaHI3MiB, 110 MEPEIIKOKAE HAKOIMUYEHHIO KaJIbIII0 B IUTOILIA3MI,
MoJisira€ B 3aXOIUIEHHI KaJblLilo MITOXOHApIAMH. (O3HaueHe MiJBULLYETHCS
MeTa0oJIIYHa aKTUBHICTh MITOXOH/PIN, IO COPsIMOBaHA Ha MIATPUMKY CTaOUIBHOCTI
BHYTPIIIHHOMITOXOHJIpIAILHOTO ~ 3apsiy 1 T[epeKkadyyBaHHA  MPOTOHIB, IO
CYTIPOBOJIKYETHCS TTOCHIIEHUM po3xonoM AT®. 3aMukaeTbcs XMOHE KOJIO: HEcTaya
KHCHIO MOPYIIyE EHEPTeTUYHUN OOMIH 1 CTUMYJIIOE BUIBHOPAIUKAIbHE OKUCTICHHS, a
aKTUBAIllSl BUIBHO PATUKAIBHOTO OKHUCJIEHHS CYMPOBOIKYETHCS YIIKOJDKEHHSIM
MeMOpaHu MITOXOHAPIHN 1 JT130C0M, MOTHOIIOE Ae(DILUT EHEepTii.

3a BIZICYTHOCTI T1MOKCI1 €Ki KJIITHHH, HAPUKJIIAJ, KapA10OMIOIUTH, OTPUMYIOTh
AT® 3a paxynHok posmemieHHs anetwi-KoA B nuxiai Kpebca 1 ocHOBHUMU
JDKepelaMu €HEeprii JJi HUX BHUCTYINAIOTh TJIIOKO3a 1 BUIbHI XKUpPHI KucnoTu. [lpu
afgexkBaTHOMy KpooroctadadHi 60 — 90 % amnetun-KoA yTBOpIO€TbCS 32 paxyHOK
OKUCJIEHHS BUIBHHUX JKMpPHHMX KucioT, a pemra 1040 % 3a paxyHOK

nexapookcuinyBanas nipoBuHorpagaHoi kuciotu (I1BK). Ilpubnauzno monosuna [TBK
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B KJIITUHAX YTBOPIOETHCS 3a PaxXyHOK IUIIKOJI3Y, a 1HIIA MOJOBUHA — 13 JIAKTaTy, 110
noTparuisie B KIITHHMU 13 KpoBi. KaTtaGomi3M BUIBHUX KHUPHUX KHUCJIOT MOPIBHSHO 13
TJIKOJII30M TOTpeOy€e OUMBIIOI KITHKOCTI KHCHIO JJIS CHHTE3y CKBiBaJCHTHOI
kutbkocTi AT®. [Ipu agekBaTHOMY 3a0€3M€UeHHI KHCHEM KIIITHH CUCTEMHU TJIKOJII3Y
1 JKUPHOKHUCIIOTHA 3HAXOASATHCS y CTaHI JUHAMIYHOI piBHOBard. llpu BUHUKHEHH]
TIIMOKCIi KUIBKICTh KHUCHIO, IO HAAXOIHWTh JO0 KINTHHH, € HEIOCTATHHOIO JIJIS
OKHCJICHHS JKUPHUX KHCJIOT, B PE3YyJbTaTli YOTO B MITOXOHJIPIAX BIIOYBA€ThCS
HAaKOMIMYEHHS  HEIOOKWCICHUX  AaKTUBOBAHMX  (GopM  JKUPHUX  KHCIOT —
anuIKapHiTHHY, armi-KoA, ski 3matHi OJI0KyBaTH aJeHIHHYKJICOTHUITPAHCIOKA3y,
[0 CYNPOBOJKYETHCS MPUTHIYCHHSIM TPAHCIOPTY CHUHTE30BAHOTO B MITOXOHIPISX
AT® B unMTO301b, YIIKOJKEHHIM MEMOpPaH KIITUHU LUISIXOM JETEPreHTHOI ii.
KommnencatopHi nuisgxu Jyisi BiTHOBJICHHSI €HEPTETUYHOTO CTATyCy y KIITHHH €
HACTYyMHI: MIJBUIIEHHS €(PEKTUBHOCTI BUKOPUCTAHHSA MITOXOHJIPIAMU AE€PIIUTHOrO
KHCHIO IUIAXOM 3aro0iraHHs po30andaHCyBaHHS OKHUCIEHHS 1 (QocopuiatoBaHHS,
cTabumzaiii MeMOpaH MITOXOHJIpii; 3MEHIIEHHSM I1HTIOIPYBaHHS peaKIiil MHUKITY
Kpebca, ocobnmBO 3a paXyHOK MiJATPUMAHHS aKTUBHOCTI CYKIIMHATIET1POreHa3HO1
JIAHKH; 3aMIHOIO0 BTPAY€HUX KOMITIOHEHTIB JUXAJIBHOTO JIAHIIOTa; (POPMYBaHHS HOBUX
PEIOKC-CUCTEM, NIYHTYBAaHHSIM TIE€PEBAHTAKEHOTO  EJCKTPOHAMH  JUXaJTbHOTO
JIQHITIOTA; €KOHOMHOTO BUTpPAYaHHS KHCHIO 1 3HWKEHHS KHCHEBOTO 3alUTy TKAHWH
a00 1Hri0IpyBaHHSAM MUISXIB HOTO yTHII3aIlli, AKi HE € eKCTPEHUMH IS M1 ITPUMAHHS
KUTTEAISUIBHOCTI B KPUTUYHUX CUTYyallsIX, Hanpukiad, Hedochopuitowde
(dbepMeHTaTUBHE OKUCIEHHA — TEPMOPETYJSATOpPHE, MIKPOCOMalIbHE  TOIIO,
He(pepMEeHTATUBHE OKHCIICHHS JIMiAIB; 30UtblieHHsS yTBOpeHHS AT® B mporeci
KO3y Oe3 30UIbIICHHS KUIbKOCTI JIAaKTaTy; 3MEeHIIeHHS BuTpadyaHHs AT Ha
MpOIIECH, 10 HE € BAXKIWBUMH MJIs MIATPUMKUA JKUTTEMISUIBHOCTI B E€KCTPEHHUX
CUTyaIllsIX, HaNpUKIajJ, PI3HOMAHITHI CUHTETUYHI BIJHOBIIOBAJIbHI  pEaKIIii,
(YHKIIIOHYBaHHS €HEPro3aJIe)KHUX TPAHCIOPTHUX CHUCTEM TOINO; BBEJACHHSIM 330BHI
BHCOKO EHEPreTUYHUX ChoiyK. Hapaszi omHuM 13 mIISXiB peaizaliii 03Ha4YeHUX

MIIXO/IIB € 3aCTOCYBaHHs ()apMaKOJOTIYHUX MpenapaTiB — aHTUTIOKCAHTIB.
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Mopdonoriudi 3MiHM PO3BUBAIOTHCS B JIMHAMIIl 1 3ajeXaTh BiJ CTYINEHIO
TsoKKOCTI Tinmokcii [20]. ¥V peaxiiii opraHiaMy Ha TIMOKCIIO BUIUISIOTH JB1 CTaii —
KOMITCHCAI1 1 JeKkomIeHcarii. Y cramaii KomrmeHcalli 3aBAsSKd KOMIIEHCATOPHO-
NPUCTOCYBaJbHUM PEAKIsIM MIATPUMYETHCS HOpPMajbHE TOCTaYaHHS TKaHUH
kucHeM. [Ipy BHCHa)XE€HHI MPHUCTOCYBAJIBHUX MEXaHI3MIB PO3BUBAETHCS CTais
JeKOMIICHCAIII].

KommnencaropHo-nipucTocyBasibHi peaxiii BKJIIOYAIOTHCS HUIIXOM
pedIeKTOPHOTO TOCUJICHHS AMXaHHS, KPOBOOOIry, a TaKOX IIJISTXOM TOCHJICHHS
TPAHCIIOPTY KHCHIO 1 3MIH TKaHMHHOrO OOMiHY. JluXajlbHI KOMIIEHCATOPHI
MeXaHI3MH: 30LIbIICHHS JIETEHEBOI  BEHTWISIIT 32 paxyHOK 30y KEHHs
XEMOPELENTOPIB KPOBOHOCHUX CYJIMH YE€pe3 HEeCcTauy KHCHIO 1 HAKONHWYEHHS 10HIB
BOJIHIO; 301JIbIIIEHHS TUXAJIbHOI MOBEPXHI JIET€Hb 32 PaXyHOK BEHTWJIALIT I0aTKOBUX
ampBeOJ 3a mormmbjeHoro 1 dactimoro guxaHHs [21]. [emommHamivHi
KOMIICHCATOPHI MEXaHI3MH: MIABUILIECHHS XBWJIMHHOTO O0’€MYy cepls BHACIIIOK
30UTBIIEHHSI YJAapHOTOo O0’€My 1 Taxikap/ii; MiJABUIICHHS TOHYCY KPOBOHOCHHUX
Cy[IWH, TPUIIBUIIICHHS KpOBOOOIry 3 TMOJAJBIINM PO3IIMPEHHSM CYJIUH;
MepepO3NoIiI KpOoBi B 01K MEPEBAXKHOTO MOCTAYaHHS ii )KUTTEBO BAXJIMBUM OpraHaM
1 3a0e3ne4YeHHs] ONTUMAaIbHOI KPOBOOOITY B JIETE€HAX, CEpIll, TOJIOBHOMY MO3KY 3a
PaxyHOK 3MEHIIIEHHS KPOBOMOCTAYaHHS IIKIPH, CEJIE31HKHU, M SI31B, KUIIICYHUKA, SK1
3a UX OOCTaBHH € JEmNOo KpoBi. ['eMaTOreHHUMHU KOMITEHCATOPHUMH MEXaHi3MaMu
BBAXKAIOTh: EPUTPOLUTO3 — 30UIBIIEHHSI BMICTY €PUTPOLMTIB B EpUPEPUUHIA KPOBI
3a paxyHOK MOOLII3aIlii 3 eno (BIIHOCHUN €pUTPOIIMTO3) a00 MOCUJICHHS TEMOTIOE3Y
(abCcoMIOTHUN EPUTPOIUTO3); 3AATHICTh TEMOIJIO0IHY 3B’S3yBaTH Mailke HOPMaJIbHY
KUIBKICTh KMCHIO TIPH 3HAYHOMY 3MEHILEHHI MOr0 HAINpY>KEHHS B KPOBI; MOCHJICHHS
JUcoIalii  OKCUTeMorjio0iHy Ha  KHCeHb 1  TemorjoOiH. TkaHMHHUMH
KOMITCHCATOPDHUMHU MEXaHIi3MaMH TPUHHATO BBaXKATH: TOCHUJICHHS 3aTHOCTI
TKaHUHHUX (DEPMEHTIB yTHIII3yBaTH KUCEHb 3 KPOBI1, MIATPUMYBATH JOCUTh BUCOKHIA
pPIBEHb OKHCHHMX TMPOIIECIB 1 3AiMCHIOBaTH HOpMaibHHU cuHTe3 AT® Bcymeped

rinokcii; Outbll e(eKTUBHE BUKOPUCTAHHS €HEPrii OKUCHUX MPOLECIB 32 PaxyHOK
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MOCUJICHHS CIIPSPKEHOCT1 TPOIECIB OKHUCICHHS 1 (GochOpuItOBaHHS;, IOCUJICHHS
IPOIIECIB OE3KNCHEBOT0 BUBLILHCHHS €HEPTii 3a JOMOMOTO0I0 TIIiK0i3y [21-24].

[Ipu BuCHaXEHHI KOMIIEHCATOPHO—TIPUCTOCYBAJILHIUX MEXaH13MIB PO3BUBAETHCS
KUCHEBAa HeNOCTaTHICTh. Hecraua KUCHIO TPU3BOIUTH [0 EHEPreTUYHOIO
rOJIOyBaHHs TKaHHUH, 110 JI)KUTh B OCHOBI BCIX MOPYIIEHb MpH Tinokcii. st kmitun
XapaKTepHUM € 3MEHILEHHS BMICTY aIeHUTIOBUX HYKICOHUAIB — AT® 1 30imbIeHHS
KOHIICHTpAIlil MpoAyKTiB iX posnaxy — AP, AM® 1 "Heopraniunoro docdary. Sk
pe3yJNbTaT, MOCHIIOEThCA aKTUBHICTH TIIKOJI3Yy, IO B CBOIO Yepry MPU3BOAUTH 0O
3MEHIIIEHHS BMICTY TJIIKOTEHY 1 301IbIIICHHS MipyBaTy Ta JaKTary, ado >k MOPYIISHHS
ix cmiBBigHOMIEHHA. Haamumok KUCIOT cropuse PO3BUTKY METa0oIyHOTO (He
razoBoro) amuao3y. Ilo Mipi HOro MHOCHJICHHS CHOBUIBHIOETHCS 1HTEHCUBHICTh
obminy docdomnpoTeiniB 1 pocdomimigiB, 3HUKYETHCS BMICT B CHPOBATIII OCHOBHHUX
aMIHOKHCIIOT, 30UIbIIYEThCA BMICT Yy TKAaHWHAaX aMiaKy, BHUHHUKA€ HETraTUBHUUI
azotuctuil O6ananc. [lopyuryerbes mimiaHuid 0OMiH, HAKOIMYYIOTHCS MPOAYKTH MOTO
OoOMiIHYy — KETOHOBI TuTa (AQIeTOH, aIeTOOLTOBa 1 G-TIAPOKCHUMACISIHA KHUCJIOTH),
pPIBEHb SKMX Yy cedl Ta KpoBi 3poctae. HarpomamxyroTbcs NPOAYKTH MEPEKHUCHOTO
OKHUCJICHHS JIMiAIB, 10 MPU3BOAUTH O TMOIIKO/KEHHS KIITHHHUX MEMOpaH Ta iX
opranoifiB. [lopyuiyroTbCsi OOMIH €JIEeKTPOJITIB 1, MEPII 32 BCE, MPOIIEC aKTUBHOTO
MEepEeMIIIeHHsT 1 PO3MOJAUTY 10HIB Ha O10JOTiYHMX MeMOpaHax. 30UIbIIY€EThCS
KUIBKICTh MO3aKJIITHHHOTO KaTii0 1 BHYTPIIIHBOKIITHHHOTO Kanblilito. [lapanensHo 3
010XIMIYHMMH, BUHUKAIOTh 1 3Ha4H1 CTPYKTYpPHI NOPYIICHHS KJIITUH. [HTEeHCUBHICTH
0OMIHY pEYOBHH, TOTYXHICTh TJIKOJITHYHOI CHCTEMH Ta 3alacu aJICHUIOBUX
HYKJICOTH/IIB Y TKAHWHAX BU3HAYAIOTh iX HEOJHAKOBY YYyTJIMBICTh IO HECTa4l KUCHIO.
3 oy Ha 1€, HAluyTJIMBIIIOO JI0 TIMOKCIT € HEPBOBA CHCTEMA.

I'imokcis € oHIEIO 3 MOKIIMBUX TIPUYMH PO3Ia1iB TeMOAUHAMIKH, B OCHOBHOMY,
3a paxyHOK PO3BUTKY ,,[IIOKCHUYHOI Ba3zoquisATallli’. YHIBEpCAJIbHUM HEMPSIMUM
MapkepoM  CTyINEHS TINOKcii  nepudepuyHux  TKAaHUH €  piBeHb  2,3-
mudocdorminepuHoBoi kuciaotu (2,3-JADI) B eputporurax. ['imokcis nepudeprnaHmx
TKaHUH CIPUYMHIOE METa0OJIYHI 3MIHM, MOPYUIEHHS TMPOLIECIB CHUHTE3Y Ta

iHaKTHBAIi OIOJOTIYHO AaKTMBHUX PEYOBWH, 30KpeMa TiCTaMiHy, CEpOTOHIHY,
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renapuny [6, 7]. BaxxnuBy posib JaHUX 010JI0T1YHO aKTUBHUX PEYOBUH Y (POpMyBaHHI1
Ta PO3BUTKY YMCEJIbHUX MATOJIOTIYHUX CHUHAPOMIB BIIMIYAIOTh TAKOX 1HII aBTOpHU
[8]. biorenni amiHM, a TakOX TemapuH, € (i310J0TITYHO AKTUBHUMH CHOJIYKaMH, IO
BIIIrPalOTh CYTTEBY pOJb Yy MATOXIMIYHUX, MaTO(PI310JOTIYHUX MEXaHI3Max
dbopMyBaHHS  YHCEIIBHMX  MATOJIOTIYHMX  CHUHApoMiB. JlaHi  cromykm €
yHiBepcanpHuMu Meaiatropamu ueHtpansHoi (HHC) Ta mepudepuynoi HepBOBOi
cucteM (ITHC).

[icramiHepriuHi HEWpPOHM 3HAMAECHI B 3aJHBOMY TINOTAJIaMycCi, B MeEXax
TyGepoMaMinsApHUX szep. X HeHpOHM MaroTh 3B SI3KU 3 KIDKOBUMH Ta IiJKipKOBHUMU
CTPYKTypaMu. Y MEHIIMX KOHIIEHTpAIIsIX TICTaMiH BUSBIEHO B TIMOKaMIII,
0a3ajbHUX TaHIJIAX, CTOBOYpPI MO3KY Ta KOpi, II€ MEHIIIE HOTO - B CHUHHOMY MO3KY
Ta MO304Ky. Takok MOro 3HailJeHO B €HAOTelNi IpIOHUX KPOBOHOCHHUX CYAMH Ta B
onacucTux KiiThuHax. CUHTE3 TICTaMiHY 3/I1IMCHIOETHCS B TOJIOBHOMY MO3KY HIJISIXOM
nexkapOokcwiyBaHHsl L-rictuauny rictuauHaekapOokcunazoo. CBoi edextu BiH
3MIMCHIOE Yepe3 JIBa TUMH MOCTCMHANTH4YHUX penentopiB - H1 1 H2. CunTtes 1 Bukua
JaHOi PEYOBHHM KOHTPOJIOETHCS TMPECHMHANTHYHUMH ayTopernentopamu (H3
peuentopu). O3HaueHi penentopu AUQy3HO po3MnoBCroIKeHl y Beix Bigauiax [[HC.
Byno BcTaHOBIEHO, 110 TiCTaMIH MpUHMAE ydacTh B KOHTpoOJi (PyHKIIH Tinmodizy
(BUKH TOPMOHIB, TakuX SIK MPOJAKTHH, BA30MPECUH Ta aJpPEHOKOPTUKOTPOITHUHN
TOpMOH), B OOMIHI PEUYOBUH MO3KY, PEryJdiii 0aabopocTi, XapyoBOi MOBEMIHKH.
JlocmipkeHHsT TaKoX MOKa3ald, L0 BECTUOYJspHA cUcTeMa Oarato I1HEpBOBaHA
ricTaMiHepTiYHMMHM HEWpoHaMHu, - 1 BecTHOyJsipHa (QYHKIA Ta MPOIECH
BECTUOYJISIPHOT KOMIEHCAIIT 3/I1MCHIOIOTHCS 32 y4acTI0 HEHPOTPAHCMICIi TiCTaMiHy.
ToOTO 1iCHYe (QYHKIIOHAIBHUM 3B’A30K MIXK TICTAaMIHEPriYHOK CHUCTEMOIO Ta
IIEHTPAJIbHUMH BECTHOYJIIPHUMH TPOBiAHUMHU muisxamu. BI' Takox BiamoBimae 3a
MpOSIBU BEreTaTUBHUX peakliid, 3a paxyHOK TICTaMIHEPriYHUX NUIAXIB BiJ
BECTUOYJISIPHUX siep 0 HEHPOBETreTaTUBHUX IIEHTPIB CTOBOYpa TOJOBHOTO MO3KY.
Came 1M TOSICHIOIOTBCS CHMIITOMU HYAOTH, OJIOBOTH, TIMEPripo3y TOIIO, IO

CYNpPOBOIKYIOTh 3aXBOPIOBaHHS BECTUOYIIIPHOTO aHai3aTopa.
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Ceporonin (CH) B IIHC Bimirpae posib MemiaTopa CHHANTUYHOI Iepenayi
HEPBOBHMX IMMYJbCiB. BiH CcuHTE3yeThCcs cCrenu(pigyHO CHCTEMOI HEHUPOHIB,
PYXa€EThCsl MO aKCOHAX, AOCATAE iX TEpPMIHAIBHUX 4YacTHH 1, BUBLIHHIOIOUYHCH,
B3a€EMOJII€ 13 CEPOTOHIHEPTIYHUMHU pelenTopaMu I1HIIMX HeWpoHiB. (OCHOBHA
KUTbKICTh HEMPOHIB, SIKI 3/1aTHI CHHTE3yBaTH CEPOTOHIH, 3HAXOAUTHCA B 9 siyipax mBa
(nuclei raphe), mo po3MiiieHi B IEHTPaIbHIMN YaCTHHI CEPEIHBOTO 1 JOBracToro
MO3Ky. HelpoHM Ha3BaHUX sjiep Ta iX aKCOHHM pO3MISNAIOTH K cheuudiuHy
cepoToHiHepriuHy cuctemy Mo3Ky. Konmentpamiss CH Bimpi3Hs€TbCS y pI3HHX
Bigauiax [[HC: nHaitbinpma - B 001aCTi rinmotajaMycy Ta CepeIHbOr0 MO3KY, IS0
MEHIIIe HOro B Tajamyci, TioKaMIll, MO304YKY 1 CIpiii peUOBHHI CIIMHHOTO MO3KY. Y
BEJUKINA KuibKOCTI (22,8 Mkr/r) Busiisuin CH B emidizi, mpuTtoMy B JE€HHHUM 4ac -
HaWOUIbII KOHIIEHTpalli, a B HIYHMN yac - HaiimeHmn. D-cepoToHiHepriuHi
pelenTopu, Kl OJOKYIOThCS TUETUIIaMIJIOM JI13€pTiHOBOI KUCIOTH Ta TUOCH3UIIIHOM,
JIOKaNI3yI0ThCSI, B OCHOBHOMY, B ITaICHBKUX M 's13aX BHYTPILIHIX OopraHiB. B3aemois
CH 3 D-penentopamMu CyNpOBOJIKYETHCS CKOPOUEHHSAM TIaJAeHBKUX M's31B. M-
CEpPOTOHIHEPTIUHI PEHenToOpu SKI 3AaTHI OJoKyBatucs MOPQHIHOM Ta JACSIKUMHU
IHITMMU PEYOBHHAMH, PO3MIIICHI, TOJIOBHUM YWHOM, y BEreTATHUBHUX TaHTJIIsX.
BrmuuBatoun Ha 1i peuentopu, CH 3milicHioe ranrmioctumystorounii edexr. T-
CEpPOTOHIHEPTIUHI perienTopu OJOKYIOThCS TUMIHA0JI0M. BoHM po3MillieHi B CeplIeBO-
nereHeBi peduiekcorenHi 30H1 1 came depe3 HuX CH 3milicHIOE KOpOHApHHM 1
nerereBuil xemopeduekcu. Y [THC BusBneni D- Ta M- peuentopu, iCHye JyMKa Mpo
HasBHICTh B TOJOBHOMY MO3Ky 1 T-cepoToHiHepriunux perentopiB. OmaHuMm 13
O10JIOTIYHMX MEXaHI3MIB TMIATPUMAHHS B OpraHi3Mi ONTHUMAJIBHOTO  PIBHSA
¢i3ionoriuno aktuBHOTO CH € ceporoninomnekcisa. CyTh boro (eHOMEHa MOJISATaE Yy
3B'si3yBaHH1 BC OuTkamu mia3Mu KpoBi 1 Aesskumu kiaiTuHamu. 3B's3anuii CH BTpadae
cBOIO (Pi3i0J0TIUHY aKTUBHICTh. OCHOBHUMH OUIKaMM TIJIa3MH KpPOBI, SIKI 3/1aTHI
3B'szyBatu BC € anpOyminu. Omnacucti KIITHHU, KIITUHM JIET€HEBOI TKAHWHH,
EPUTPOITUTH, TPOMOOITUTH, TENATOIIMTH TAaKOXK 37aTHI 3B's3yBaTu BC, ane npupona 1
MEXaHI13MHU 1OTO TMPOIIECY BIAPI3ZHAIOTHCS Bij 3B's13yBaHHs 3 Ouikamu. [liaBuUIIIEHHS

piBas BC mpu anemii MoOXe TakoX CBIJUATH SK TPO OJIOKYBaHHS TIPOIECIB
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iHakTuBarii BC, Tak 1 npo mocuseHe Horo BUBUIBHEHHS 13 Jemo. 3a 301IbIICHHSIM
CTYIIEHIO BUBUIbHEHHS O1OT€HHMX aMiHiB 13 MO MOKHAa POOHUTH BUCHOBKH IIPO
HapOCTaHHS MeTaboigyHOro anuao3y. CepoTOHIHEpPriuyHa cucTeMa MO3Ky Oepe
ydacTb y peryisuii 3aranbHoro piBHs akTuBHOCTI LIHC, mukiiB cHy 1 6aabopocTi,
3arajJbHOI PYXJIMBOi AKTHUBHOCTI, €MOIIIMHOI TTOBEIIHKH, MPOIECIB MaM'aATi Ta
HaByaHHi. [Ipy 1OMY BaXXJIMBUM MOMEHTOM € B3a€EMOJiA CEPOTOHIHEPTIYHOI
CUCTEMH MO3KY 3 IHIIMMH HEWpPOMEJIaTOPHUMHU CHUCTEMaMH, HacaMIiepes,
HopaapeHepriyHow. [IpuitmMaroun ydacTe B peryitoBaHHI eMolliiiHoro crany, CH
BiJIirpa€e 3Ha4Hy PoJib B (popMyBaHH1 emorliitHoi nmam'sti. [Ipuitom Tpuntodana, sskuii
€ OCHOBHMM JpKepenoM st cuHtesy CH, copuuumHioe nNoriaubieHHS CHY 1
3MEHIIECHHS PYyXOBOI aKTUBHOCTI y JOJWHU. CepOTOHIHIHEpPriYHa CHCTEMa MO3KY
npuiiMae y4yacTh y peryisiiii cekcyanbHoi noBeainku. [linumenns piBas CH y
MO3KY CYNPOBOJKYETHhCSI MPUTHIYCHHSIM CTaTeBOi aKTUBHOCTI. CepoTOHIHEpriyHa
CUCTeMa MO3Ky MpuilMae ydacTb y peryysmi 00ip0B01 4yTiauBoCTi. OCTaHHS
3MeHIyeThes npu 36unbmenHi BMicty CH B ITHC, a 3a nmpurHiueHHs ioro CUHTE3Yy B
MO3Ky — 30UIBIIYEThCS. 3TIHO 3 €KCIepUMEHTATbHUMU JaHumu, BB CH Ha
CEPILIEBO-CYJMHHY CHUCTEMY IIOJIATAa€ Y 3MIHAX CEpIEBOIO0 PUTMY 1 apTepialibHOTO
TUCKY, MPUYOMY 3MIHM OCTAaHHBOIO MalOTh (pa3HMI XapakTep: TIMOTEH3is, sKa
BUHUKae michs BBeaeHHs CH, 3MIiHIOETBCS TINEPTEH31€I0, a TICIAS TOTO 3HOBY
pPO3BUBAETHCH TiNoTeH31s. Lle moscHI00Th TUM, 110 Ha ToHyC cyauH CH 3miiicHIOE sIK
npsaMmy, OesnocepenHio Aito, Tak 1 pednexkropHy. Ha tpaBuuii Tpakt CH BrumBae
yepe3 MOCUJICHHS CEKpeIlii IMerncuHa 1 MyIHHA CJIH30BOI OOOJIOHKOIO IUTyHKa Ta
nepucTanbTuku Kuineynnka. BrmmB CH Ha yHKIli 6aratbox €HIOKpUHHUX 34103
00yMOBJICHO, OYEBUJHO, HE TIUIBKM WOro O€3MmocepeHbo0 Ji€to, ajne i
neHTpaibHUMH MexaHi3mMamu. CH Oepe ydacTh y mpoliecax remMocrasy, OCKUIbKU
BUBIUIbHEHHS JenoHOoBaHOTO B TpoMmOormTax CH cympoBomKyeThCs iX arperaii€ro i
cna3MoM ymikojkeHoi cyauHu. CH migBuirye TpoMOOIUIACTMYHY AKTUBHICT,
axktuBHicTh I, V, VI dakropiB 3cinanns kposi. Ha quxaneny cuctemy CH BrnuBae
MOCHJTIOI0YM OpPOHXOCIa3M Ta 3MIHIOIOYH KPOBOOOIT y CyauHaX JIETeHb Ta YacTOTY

nuxanss. Pons CH y perymsamii ¢ynkiin nepudepuyanoi nepBonoi cucremu (ITHC) €
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Maso BuBYeHO. OaHak Biomo, o CH mocuiioe nepenayy HEpBOBUX IMITYJIBCIB Y
BEreTATUBHUX TaHTJIAX, & TAaKOX MIJBUINYE iX peakiii Ha MOApPa3HEHHS CTPYMOM
MPETaHTIIOHAPHUX BOJOKOH 1 BBEJICHHS TaHTJIIOCTUMYJIIOIOUUX PEUOBUH, HAPUKIIA,
aneTUiXoliHy. JlaHi po3jagud TOCHIIOIOTH ICHYIOUY TINOKCII0 TKAaHMHHU MO3KY,
CYNPOBOJUKYIOTbCS METAa0OJIYHUMU 3MIHAMH Ta MOPYIIEHHSM (YHKI[IOHYBaHHS
[MHC Ta ITHC.

[leBHy HeraTtMBHY pOJIb y PO3BUTKY MaTOI€HETUYHHX IOPYIIEHb, BIAIrpae
TaKOXX aKTUBAllll CHUMIIaTO-a[PEHAIOBOI CHCTEMHU, MEMOpaHHI Ta IMyHHI 3MiHH, SIKi
MOJISITAIOTh Y MiABUILIEHHI aKTUBHOCTI MIEPEKUCHOTO OKUCHEHHS JIIMiAIB, MPUTHIYEHHI
AOC, mnopylieHHI TPOHUKHOCTI Ta COPOIIAHOI CHOPOMOXKHOCTI MeMOpaH
€pPUTPOLUTIB, 3MEHIIEHHI 1HCYJIHJEMOHYI040l (YHKIII €pUTPOLUTIB, AUCPYHKII]
IMyHHOI CUCTEMH.

3rinno aymxu C. B. OxoButoro i A. B. CwmupnoBa (2005) ctpyktypa
(hapMakoJIOriyHUX MpenapaTiB, U0 CIPUYNHIOIOTh AHTUTIIOKCUYHY J110 MOXE OyTH
IpeJICTaBlICHa HACTyINHUM YHWHOM: 1HTIOITOPM OKHUCIIEHHS JKUPHUX KHCIIOT;
CYKUMHATBMICHI 1 CYKUMHATyTBOPIOIOYl Npenapatd; MPUPOJHI KOMIIOHEHTU
JMXAJIBHUX JIAHIIOTIB; MITYYHI PEJOKC-CUCTEMH; MaKpoepriuHi cronyku [22, 27].
3acTOCYBaHHS aHTUTINOKCAHTIB 1 aHTUOKCUAAHTIB MPU aHEMIYHIN T1MOKCIi Mae 100pi
MEPCHEKTUBH, OCKUIBKM BOHM HOPMAJi3ylOTh CaMy OCHOBY >KUTT€3a0€3MEUEHHS
KJIITUHU — 11 €HEPreTUKY, sika BU3HAYA€E PeITy (PyHKITIH.

Mu BHUBYAJIM TMOKAa3HUKH NepudepruyHoi KpoBi, mapameTpu OOMIHY 3aii3a B
mia3Mi KpoBl Yy TAIIEHTIB 13 aHEMI€l0 3J0sSIKiCHOro HOBOyTBOpeHHs (A3H) mpu
MyXJIMHHUX HOBOYTBOPEHHSX TOBCTOTO KUIIEYHMKA. MarepiajloMm Al JOCIiIKEeHHS
ciayxuna kKpoB 96 mauieHTiB (64 4onoBikiB 1 32 3KIHOK) 13 HOBOYTBOPEHHSIMU
TOBCTOTO KHIIIEUHHKA, cepen sikux Oyno 39 marrieHTiB (28 4omnoBikiB Ta 11 kiHOK),
nepedir OCHOBHOTO 3aXBOPIOBAHHS Y SIKUX HE CYMPOBOJKYBABCSI HAsBHICTIO aHEMii
(nepma (I) rpyna cnoctepexxkenHsi) Ta 57 marieHTiB (36 4osioBiKiB Ta 21 KIHOK),
nepedir OCHOBHOTO 3aXBOpIOBaHHA y sikux o0TsokyBaBcst A3H (apyra (II) rpyma
cnoctepexenHs). Okpemo obctexunu 45 naiieHTtiB (19 4onoBikiB 1 26 KIHOK) 13

samizonedinmuTHor0 anemiero (31A), NMPUUMHOIO PO3BUTKY SIKOT OyiM XpPOHIYHI
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kpoBoBTpatu (Tpets (II) rpyma cnoctepexxkenus). Bik oOcrtexenux Big 22 mo 69
pokiB. Yci mamieHTH Oynu oOcTexxeHi miciig Bepudikaiii giarHo3y 1 A0 MOYATKY
MpU3HAYEHHS Oy Ib-SIKOTO JIIKyBaHHS.

CrymiHb  TSKKOCTI  mepeliry  aHemii  BU3Hauald 3a  KpHUTEPIsIMHU
3anponoHoBannMu HamionansHuM iHctutyToM paky (CLHA) 1 Bummsimu: nerkuid
CTymiHb aHeMii — remorio0in 10 — 12 r/mm; cepenapo Tsokkuit — 8 — 10 1/171; TsHKKHiA
— 6,5 — 8 1/m1; Takuii, MO 3arpoXye KUTTIO — HIK4Ye 6,5 r/mi. Jlerkuil cTymiHb
TshKKOCTI mepediry A3H miarnoctyBanu y 29 xBopux, cepeaHiit - y 12, Tsokkuit - y 10
0ci0, TakuH, 110 3arpoXKye XKUTTIO — y 6. Y manieHTiB 13 3/1A, BiANOBIIHO, JETKUM y
19, cepenniii y 14, TspKKU y 7 1 TaKuid, 10 3arPOXKYE XKUTTIO — Y 5 0C10.

KonTtponsny rpyny cknanu 50 370poBHX NMEPBUHHUX JOHOPIB, sIKI HE MaJid B
aHaMHe31 BKa31BOK Ha OHKOJIOT1YHI YU XPOHIYHI 3aIajibHl 3aXBOpIOBaHHs. BusHavanu
BMICT 3amiza B cupoBaTui (C3) KpoBlI 1 NOKa3HHK 3arajlbHOl 3alli303B’A3YIOYOi
3natHocTi  cupoBatku  (33C) OGarodeHanTponiHOBUM  MeToaoM. [lokazHuk
HEHACHYeHOI 3ali303B’s3yrouoi 3aaTHocTi cupoBatku (H33C) BupaxoByBanu sk
pi3auio Mk 33C 1 C3. Koedimient HacuyeHHs tpanchepuny 3amizoM (KHT3)
BU3Hadayu sk criBBigHomeHHss BMicty C3 po 33C. Bwmict Ttpanchepuny (TD)
BU3Havau 3a nokazHukoM 33C, peputuny (PH) — pagioMeTpuyYHUM METOJIOM.

VY naifieHTiB 13 NyXJMHAMU KHUIIEYHHUKA MPOBOJMIIM PETEIbHE TICTOJIOTTYHE
JOCIIJKEHHST TIpenapariB, MpU I[bOMY BPaxXOBYBalU XapakTep MEX MyXJIUHU 3
OTOYYIOYMMH TKaHWHAMU, BUPA3HICTh 1H(UIbTpaLii, HASBHICTh MyXJMHHUX KIITHH Y
CyJIMHAX, YUCIIO MITO31B, B TOMY 4MCI aTunoBux. OKpiM 03HAYEHOTO, BU3HAYAIHN B
MyXJIMHAX KIITHHHI €JIEMEHTH PI3HOr0 CTyMmeHw 3putocTi (B %) — HUBBKO
mudepenuiioranl (H/), momipHo nudepenuiiioani (I1/1), Bucoxo nudepenuiioBaHi
(BH) xmituHu. 3a 3arajJibHO MPUAHATUMH KPUTEPISIMU OIIHIOBAIM  CTYIIHb
3JI0SIKICHOCTI Ta TICTOJIOTIYHUN TUI yXJIMHU.

PesynpTaTH  JOCHIIKEHb CTAaTUCTUYHO  OMNpalbOBaHl 3a  BIAMOBIIHUMHU
nporpamamu. J[OCTOBIPHICTh PI3HUIN OIIIHIOBAIM, BHKOPUCTOBYIOUH KOE(DIIIEHT

BiaminHOCTI CT’togenTa (p<0,05).
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Sk mokazaB aHami3 pe3yJbTaTiB JOCHIIHKEHHS Mepu@epudyHoi KpoBi Yy
oOcTexxeHuX, KoHIeHTpallli remorsooiny y marmienTiB II 1 III rpym 6yB mocToBIpHO
MEHIINM, HIX y KOHTpoJbHIN Ta | rpymax (p<0,001). YV KoHTponbpHIN Tpymi Hen
MIOKAa3HHK, Y CEpeIHbOMY, CTaHOBUB 142,724+4,60 r/n. Ilpu 11,0My y YOJIOBIKIB BiH
ctaHoBuB 146,72+4,60 r/n, npu 1HAWBIAYaTbHUX KOIUBaHHAX Bix 135 mo 164 1/m, ay
xiHOK — 131,06+3,77 1/1, ipy 1HAUBIMyaNbHUX KOJMBAHHSAX Bim 125 mo 147 r/m.
IToka3HMK KOHIIEHTpallii reMorjo0iHy Yy 4YOJIOBIKIB OyB BHIIHUM, HDK Yy JKIHOK
(p<0,001), B Toi1 ke yac y mamientiB Il 1 Il rpyn Mu He BCTaHOBHIIM JOCTOBIPHHUX
BIJIMIHHOCTEH MOKa3HWKa KOHIICHTpaIIii TeMorjo0iHy 3ai1exHo Bij ctati (p>0,05).

[Toka3HUK KUIBKOCTI EPUTPOIMUTIB y KOHTPOJBHIA Tpymi, Yy CEpeIHbOMY,
ctaHoBuB 4,76+0,15 x10"/. [Ipyu 1upoMy pAaHMl TOKAa3HUK Y 4YOJIOBIKIB, Y
CEepeIHbOMY, CTaHOBUB 4,86i0,15><1012/ﬂ, a y XKIHOK — 4,38i0,13><1012/n, npu
1HIMBIAYaJIbHUX KOJIMBAHHSIX Y YOJIOBIKIB — Bif 4,4 110 5,0><1012/JI, a 'y XKIHOK — BIJ
4,2 no 4,7><1012/J'I. KilbKICTh €pUTPOLMTIB Yy YOJOBIKIB KOHTPOJIbHOI Ipynu Oyia
Oubmia, HK y xKiHOK (p<0,001). ¥V Tto#t ke yac y mamienti Il 1 III rpyn mu He
BCTAaHOBUJIM JIOCTOBIPHUX BIIMIHHOCTEH MOKa3HUKA KIJIBKOCTI €PUTPOIIUTIB 3aIEKHO
Bix crati (p>0,05).

[Toka3HUK KUIBKOCTI JICMKOLMTIB y 4YOJIOBIKIB KOHTPOJIBHOI TpyIu, Y
CepeIHbOMY, CTAaHOBMJIA 5,85i1,24><109/n, IpHU 1HAUBIAyaTbHUX KOJWUBAHHAX Bia 3,9
hifo) 7,3><109/J1, a y KIHOK — 5,83i1,32><109/n, NpU 1HAWBIYaJIbHUX KOJMBAHHSIX Bij
3,8 o 8,3><109/J1. Mu He BCTaHOBMJIM JOCTOBIPHHUX BIJIMIHHOCTEH JTaHOTO MOKAa3HHUKA
y Tpynax oOCTeXEHUX MOPIHAHO 13 KOHTPOJIEM, SIK 1 BIAMIHHOCTEH 3aJIe’HO BiJ] CTaTl
(p>0,05).

KinbkicTe TpOMOOIMTIB y KOHTPOJIbHIM TpyIi, y CepeaHbOMY, CTaHOBUJIA
203,40113,94><109/J1. [Ipu 1poMy naHuil MOKAa3HMK y 4YOJIOBIKIB, Y CEpPEIHBOMY,
craHoBuB  204,38+1523x10°/m, a 'y okimok — 201,67£11,51x10°/1, mpu
1HIMBIAYaJIbHUX KOJMBAHHIX Yy 40JIOBiKIB — BiJ 180 110 230><109/J1, a y )KIHOK — Bij

9 ) . : )
190 no 220x107/n. IlopiBHSAIBRHUM aHaJI3 JTaHOTO MOKAa3HWKA IMOKa3aB, 110 BiH OYB
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BumuM y naiieHtiB II 1 III rpyn nopiBasiHO 13 kKoHTpOodeM (p<0,001). [danuii ¢axkr,
MO>KJIMBO, MIATBEPKYE ITYMKY MPO HASBHICTh SBHUX YU MPUXOBAHUX KPOBOTEY Y
naienTiB Il 1 III rpym 13 KOMIEHCAaTOPHUM TOCHJIICHHSM KPOBOTBOPEHHS ¥y
MI€JOLUTAPHOMY MAPOCTKY, 30KpemMa, TPOMOOIIUTOIIOE3Y.

[Toka3HUK KUTBKOCTI PETHKYJOIMTIB Y KOHTPOJIbHIM Tpymi, B CEpeIHBOMY,
ctanoBuB 0,88+0,05 %o, y wonoBikiB — 0,87+0,05, a y xkinok — 0,88+0,04 %o0. Hammu
BCTAHOBJIEHO, 110 y namieHTiB Il rpynu nanui mokazHuk OyB JHOCTOBIPHO HIDKUUM,
HiX y koHTponbHIH, | 1 Il rpymax oOctexxenux (p<0,001), mo moxkHa, Ha Haml
NOTJIsi[l, TOSCHUTH TPUTHIYEHHSM epuTpornoe3dy Yy mauieHTiB 13 A3H gdiero
TYMOPaJIbHUX YUHHUKIB Ta IHTOKCUKALIMHUM CHHIPOMOM.

[Toxasauk MCH y KOHTpoOJIbHIN rpymi, B nutomy, craHoBuB (30,63+0,25) mr,
Mpy KOJMBaHHI TokKazHWKa Bix 27 g0 33 nr. VY >KIHOK JaHUM TIOKa3HUK, B
cepeaHbroMy, ckianas (29,404+0,42) nor, npu 1HAUBIAyaJIbHUX KOJMBAHHAX BiJ 27 10
31 mr, a y wdomoBikiB, BigmoBimuo - (31,13+0,24) nr, npu IHIUBITYaTIbHUX
konuBaHHAX Bix 28 mo 33 nr. JlocToBipHUX BiaMiHHOCTeM mokasHuka MCH y
00CTEeXXEHUX 1€l TPyNU 3aJeXkHO BiJ cTari He BusBieHO (p>0,05). ITopiBHsIIbHUIT
aHai3 JaHOTO TOKa3HHMKA MOKa3as, 110 BiH OyB HmwkuuM y marieHTiB Il 1 III rpyn
nopiBHAHO 13 KoHTposieM (p<0,001). lanuii GaxT cBIAYUTH PO HASIBHICTH MOPYIIECHb
CUHTE3y TemornoOiny 1 naedimuty 3amza y mnauieHtiB II 1 II rpyn. Moxna
npunyctutu, 1o y III rpymi oOcrexeHWX BiH BHHHKA€E 3a PAaXYHOK XPOHIUYHUX
KpOBOBTpaT, a y nauieHTiB Il rpymm, oyeBHIHO, 3a paxyHOK MIABUIIEHHS PIBHA
Mpo3anajibHUX IHTEPJICHKIHIB 1 TeTICUIUHY.

[Tokazuuk MCV y KOHTpOJIBHIM Ipyri, B 1ijioMy, cTanoBuB (93,41+0,91) fl, nmpu
KOJWBaHHI ITTOKa3HUKA BiA Big 84 mo 97 fl. V XIHOK O3HaUYeHHWH NOKa3HHK, B
cepeanboMy, ckiaanas (94,224+1,69) fl npu iHAMBIMyaIbHUX KOJMBAHHAIX Big 89 1m0 97
fl, a y gosoBikiB, BignoBiaHo - (92,29+1,01) fl, npu inauBiAyaIbHUX KOJIMBAHHIX BiJl
84 nmo 96 fl. loctoBipHux BimMiHHOcTed nokazHuka MCV y I rpymi, nopiBHSHO 3
KOHTPOJIbHOIO, HaMU He BuUsiBieHO (p>0,05), B TOI k€ yac BCTAHOBWJIM 3HIKCHHS

nokazHuka y narientis 11 1 III rpyn (p<0,001).
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[Toxaznuk MCHC y xoHTpoBHIN rpyti, B oMy, ctaHOBUB (34,38+0,23) %,

npu KoJWBaHHI mokasHuka Big 33 nmo 35 %. Y xiHok mnokasank MCHC, B

cepenaboMy, ckianas (34,35+0,31) % npu iHAWBIAYaTbHUX KOJWBAHHAX BiJ 33 10

35 %, a y d4onoBikiB, B cepenupomy, - (34,41+0,41) %, npu 1HAMBITYyaTbHUX

KOJMBaHHAX moka3zHuka BiA 33 10 35 %. JlocToBipHMX BIAMIHHOCTEHW TMOKa3HHUKA

MCHC y mnamientiB [ rpynmu mHOpiBHAHO 13 KOHTPOJBHOIO, HaMU HE BHUSBICHO

(p>0,05). Mu BcranoBunu 3umxkeHHs nokazuuka MCHC y mamientiB II 1 I rpyn

(p<0,001), mo BimoOpakae HasABHICTH, MOPYIIEHHL OOMIHY 3ami3a 1 TMPOIIECIB

€pUTPONIOE3y Ta CUHTE3Y FeMOTJI00IHY.

[Ilogo OCHOBHUX TMOKAa3HHKIB OOMIHY 3alli3a y OOCTEKEHHUX, JaHl HaBEJEHI B

Tabn. 1.
Tabnuys 1
OcCHOBHI MOKa3HUKH 00MiHYy 3aii3a y o0cTe:kenux (M=+m)
[Toka3Huk, ['pynu 0O6CTEKEHUX, KUTBKICTD (1) JIOCTOBIPHICTH
onuuuusg | Konrponbna | Ilepma (I) | Hpyra (II) | Tpers (III) pI13HMII
BAMIPY (n=50) (n=39) (n=57) (n=45) )
3C, 20,04+2,03 | 20,75+1,94 | 15,77+1,53 | 8,47+0,69 p1>0,05
MKMOJIB/J1 2<0,001
p3<0,001
p2<0,001
ps<0,001
333C, 57,25+2,49 | 56,52+£2,37 | 68,55+2,20 88,75+ p1>0,05
MKMOJIb/JT +2.01 £2<0,001
p3<0,001
p4<0,001
ps<0,001
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H33C, 37,21+4,31 | 36,77+4,07 | 39,78+3,53 80,28+ p1>0,05

MKMOJIB/JI +1,19 $2<0,001

p3<0,001

p4<0,001

ps<0,001

HT3,% | 35,1844,90 | 36,88+4,74 | 32,17£3,63 9,54+ p1>0,05

0,43 p2<0,001

p3<0,001

p2<0,001

ps<0,001

TD 3,23+0,10 | 2,90+0,09 2,718+0,09 4,02+ p:1<0,05

CHUPOBATKH, +0,23 £2<0,001
r/n

p3<0,001

p2<0,001

ps<0,001

®H 43,92+7,75 | 86,91+£9,14 | 134,19+11,11 8,03+ p1<0,05

CHUPOBATKH, +1,98 p2<0,001
MKT/JT

p3<0,001

p2<0,001

ps<0,001

[TpumiTka: p1 — JOCTOBIPHICTh PI3HUIN MK TOKa3HUKAMU KOHTPOJIBHOI TPYIH 1
[ rpynu; p2, — JOCTOBIPHICTh PI3HMII MK MOKa3HUKAMU KOHTPOJbHOI rpynu 1 II

TpyInu; p3 — JOCTOBIPHICTH PI3HUIN MK TOKa3HUKaMU KOHTposbHOI rpymw 1 III
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IPYNH; P4 — JOCTOBIPHICTH PI3HMUIN MK TokazHukamu y I 1 Il rpymax; ps —

JOCTOBIPHICTD pi3HUIl Mk nmokasHukamu y 11 1 II1 rpymax.

I3 HaBenenux y Tabm. 1 mganux BumHO, 1O BMICT 3C y Trpymi KOHTPOJO, Y
cepeaabomMy, ctaHoBUB 20,04+£2,03 MKMoOab/N. JlaHuWi TOKa3HUK Y OOCTEKEHHX
YOJIOBIKIB, y cepeaHbomy, crtaHoBuUB 20,75+£1,94 MKMONB/N, TMPU 1HAUBITYyATBHUX
konuBaHHAX Bin 17,30 mo 24,60 MkMonb/1, a y xiHOK — 18,77+1,53 MKxMoIb/11, ipH
1HaUBIAYyanbHUX KoauBaHHAX Bix 16,40 mo 21,30 mxmonb/in. Bmict 3C y 40s0BIKiIB
KOHTPOJIbHOI Tpynu OyB OunpmmM, HiXK y kiHOK (p<0,01). I3 pe3ynbrariB Hamoro
JociKeHHsT BUIHO, 1o y marieHTiB II 1 III rpyn mMano miciie 1ocToBipHE 3HUKEHHS

nokazHuka Bmicty 3C (p<0,001).

[Toxaznuk 333C y KOHTpPOJBHIN TpyIli, Y CEpeIHbOMY, CTaHOBHB 57,25+2 .49
MKMOJIB/J1. Y YOJIOBIKIB, Y CEPEIHOMY, CTAHOBUB 56,52+2,37 MKMOJIb/JI, a Y KIHOK —
58,55+2,20 MKMOJIB/J, TIpY 1HAUBIIYaTbHUX KOJIMBAHHIX y 4OJIOBIKIB — Bia 52,05 10
61,03 mxmob/i1, a y *KiHOK — Bij 54,87 no 62,05 mxmoub/i1. [Tokazauk 333C y KIHOK
KOHTPOJIbHOI Tpynu OyB OulblMM, HIXK y 4doioBikiB (p<0,01). Hamu BcTanoBieHo,
mo y mamientiB Il 1 III rpyn mokaszuuk 333C OyB [OCTOBIPHO HIKYUM, IO

B1JI00pakae HasIBHICTH MOpYyIIeHb 00MiHY 3aii3a (p<0,001).

[Toxasnuk H33C y 40i0BiIKIB KOHTPOJBHOI TPYNH, y CEPEAHHOMY, CTAaHOBUB
35,77£4,07 MKMOJB/N, TIpU 1HAMBIAyaldbHUX KoJuMBaHHAX Big 28,05 go 43,37
MKMOJIB/JI, a y *KIHOK — 39,78+3,53 MKMOJIB/J, IpU 1HAWBIAYaJIbHUX KOJUBAHHSIX Bl
34,18 mo 45,65 mMxmonb/n. B minomy y rpyni kouTpomto nokasauk H33C cranoBuB
37,21+44,31 MKMOJIbB/N, Y KIHOK BiH OyB BHUIIMM, HDK Yy 4YojoBikiB (p<0,01). fx
MOKa3aB aHalli3 OTPUMaHUX HamH pe3ynbTaTiB, y mauieHTiB Il 1 III rpyn mokasHuk
H33C OyB mocToBipHO OUIBIIMM, HIO BIJOOpa)ka€ HASBHICTH MOPYIIEHb OOMIHY

3amza (p<0,001).

ITokazuuk HT3 y rpyni KOHTpoIt0, y cepeaHboMy, cTaHOoBUB 35,184+4,90 %. ¥V

YOJIOBIKIB JIaHWM TMOKAa3HUK, y CepeaHbOMY, CTaHOBUB 36,88+4,74 %, a y XiHOK —
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32,17£3,63 %, npu 1HAMBIIyaIbHUX KOJHBAHHSAX y 4OJOBIKIB — Bija 28,60 mo 46,10
%, a y xiHok — Big 26,40 mo 38,30 %. Ilokasauk HT3 y 4010BiKIB KOHTPOJIBHOI
rpynu O0yB OinbImM, HiX y xiHOK (p<0,01). Hamu BcTaHoBneHo, 1o y mamieHTiB 11 1
Il rpyn mokazuuk HT3 OyB AOCTOBIPHO HUXYHMM, LIO MIATBEPIKY€ HASBHICTDH

nopyuieHb o0MiHy 3amiza (p<0,001).

Bwmict T® y cupoBariii KpoBi B KOHTPOJIbHIN TpyMi, Y CEpeIHbOMY, CTAHOBUB
3,23+0,10 r/n. V 4oy0OBIKIB JaHWW TMOKa3HUK, y cepeaHbomy, craHoBuB 3,20+0,09
r/1, a 'y *ki"ok — 3,28+0,09 r/n, npu 1HAMBIAYyaTbHUX KOJMBAHHIX Y YOJOBIKIB — BiJl
2,23 no 3,38 r/n, a 'y *kiHOK — Bif 2,24 g0 3,42 r/a. Bmict T® y cupoBatiii KpoBi y
KIHOK KOHTPOJIbHOI Tpynu OyB OuibIMii, HIXK y 4oJoBikiB (p<0,01). Sk mokaszas
aHai3 OTPUMAaHUX HaMH pe3yibTaTiB, y namieHTi I 1 Il rpyn 3minu nokasuuka T,
MOPIBHSHO 13 KOHTPOJIEM, MaJI PI3HOHAINPABIEHUN XapakTep, y nauieHTis Il rpynu
BIH JIOCTOBIpHO MeHIIMM, a y naunieHTiB III rpynu gocroipno Ounbmmm (p<0,001).
Takuii xapakTep 3MiH CBIIYUTH MPO MOPYIIEHHS CUHTE3y 1 0OMiHy Td B ymoBax

MyXJIMHHOT 1HTOKCHUKAIII].

[Toxasnuk BMmicty @H y cupoBatTili KpoBI OOCTEKEHHX KOHTPOJIBHOI TPYyNH
YOJIOBIKIB, Yy CEpeIHbOMY, CTaHOBUB 24,91+214 wMkr/n, npu 1HAUBITYyaTbHUX
konuBaHHAX Big 20,64 no 30,12 mxr/m, a y xkiHok — 19,19+1,41 wmkr/m, npu
IHAUBIyaIbHUX KoJMBaHHAX Bix 17,15 mo 21,82 mkr/a. B uinomy, y KOHTpOIbHIN
rpyni BmictT @H cranoBuB 22,85+3,36 mxr/n. Ilokaznuk Bmicty ®H y cuposarii
KpOBI 4YOJIOBIKIB JaHOi Tpynu OyB Oumpmmii, HbK y kiHOK (p<0,001). Hamu
BcTaHoBJNeHO, O y mnaumieHTiB II 1 III rpyn 3minm nokaznuka ®OH, mopiBHSHO i3
KOHTPOJIEM, TaKOXX MajH pi3HOHAINpaBlIeHUN Xapakrtep, y mamieHtiB Il rpynu BiH
nocToBipHO OutbimmM, a y mamieHTiB Il rpymu moctoBipHo menmmm (p<0,001).
Takuii xapaktep 3MiH 00yMoBieHu# TuM, o @H € 6iakom roctpoi das3u i B ymoBax

MyXJIMHHOT 1HTOKCHUKAIII1 10T0 p1B€Hb 3aKOHOMIPHO 3pOCTAE.
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[{iskoM 3aKOHOMIPHO, W10 aHAMI3yIOUM OTPUMaHI JlaHi, MM BBaXKald 3a
HEOOX1JTHE JOCIITUTH K 3MiHIOeThCs nokazHuk @H y xBopux i3 cynmyTtHboro A3H,

3aJIe)KHO Bl BUPA3HOCTI aHEMIYHOTO cHUHIpoMy. [laHi mpeacTasneHi y Tadu. 2.

Tabnuys 2
IMoka3zHuk BMicTy ¢pepuTHHY y CMPOBATLi KPOBi XBOPUX HA My XJIMHHI
3aXBOPIOBAHHS TOBCTOI0 KHIIEYHHMKA i3 cynyTHLO0I0 A3H 3a1e:kH0 Bi CTyneHIo

BUpa3HocTi anemii (Mtm), Mkr/n

['pynu ob6cTexenux, (N)
JlocToBipHIicTh pi3HUII (P)
Konrpoasna (N=50) 13 cynytHpo10 A3H
(n=57)
43,92+7,75 Jerkuii mepedir anemii (n=29) p1< 0,05
88,98+11,15 p2>0,05
p4> 0,05
ps< 0,05
pe< 0,001
aHeMisl cepeTHbOr0 CTYNEeHs p1< 0,05
Baxkocti (N=12)
p2< 0,05
p3> 0,05
122,89+15,87
ps< 0,05
pe< 0,01
TSKKHUI nepedir anemii (n=10) p1< 0,05
134,19+14,19 p2< 0,05
p3< 0,05
pa< 0,05
pe< 0,01
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aHeMisl, 110 3arPOKY€ KUTTIO (N=06) p1< 0,01
143,28+7,11 p2< 0,01
p3< 0,05
pa< 0,01
ps< 0,01

[TpumiTKa: p1 — TOCTOBIPHICTH PI3HUII MOPIBHSIHO 13 KOHTPOJIBHOIO TPYIIOL0;

P2 — IOCTOBIPHICTH pi3HUII 13 manienTamu Il rpynu; ps — ZOCTOBIpHICTH Pi3HULI
13 MarfieHTaMM, SKI Majld JIETKUM Iepedir aHemii; ps — JOCTOBIPHICTH PI3ZHUIN 13
MalieHTaMu, SKI Malld CepefHidl mepedir aHewmii; ps — JOCTOBIPHICTH PI3HMIN 13
Maii€eHTaMu, $Ki Majdu TSOKKUM 1epedir aHeMii; ps — JOCTOBIPHICTH PI3HUIIL 13

naiieHTaMu, K1 Majii epeoir aHeMii, 10 3arpoKye KUTTIO.

Sk BUAHO 13 HaBeAEHUX y Ta0J.2 JaHUX, Y XBOPUX HA MyXJIMHHI 3aXBOPIOBAHHS
TOBCTOTO KUIIEYHUKA 13 cynmyTHhor0 A3H, nmoka3znuk Bmicty ®H y cuposarii kpoBi
30UTBIIY€ETHCS] MPOMOPLIMHO 3pOCTAaHHIO CTYMEHs TSHKKOCTI nepediry anemii. To6To,
CTyHmiHb Tiepeliry aHemii, 1o 3arpoxye xuttio npu A3H y mnamieHTis
CYNPOBOKYETHCS HAMBUPA3HIITUM 301bIIeHHsIM BMicTy OH y cupoBartiii KpoBi, 110

OYEBHUIHO, € BiIOOpaKEHHSIM 0COOJUBOCTEH MOr0 OOMIHY MPHU MyXJIMHHOMY MPOIIEC.

VY xmiHIYHIA npakTUil nokasHuk BMicTy OH mupoko BHKOPUCTOBYIOTH IS
OLIIHKKA JEMOHYBAaHHs 3aii3a. 3arajibHOBIAOMO, IO 3MeHIeHHs piBHs OH B
CUPOBATIIl KPOBI € PAaHHBOIO O3HAKOIO JATEHTHOro AedinuTa 3amsa. Y KOMIUIEKC 13
3MiHAMU IHIIKUX TapaMeTpiB 3aii3a BiH MOXe CBIIUMTH 3a HasBHICTH 3[IA. Pizke
3poctanHss ®PH B cupoBarmi KpoBI MOXKE CBIJYMTH 32 TEMOXpPOMATO3 YH
nocTTpancysiitnuii remocunepo3. Hopmanshuii piBenp ®H B cupoBatii mnpu
HAsBHOCTI CHJIEPONECHIYHOTO 1 aHEMIYHOTO CHHJIPOMIB MOKE CBIAYUTH TMPO
MOPYILICHHS MPOLECIB YTHIII3allli 3aii3a B €pUTPOIAHUX KIITHHAX-TIONEPETHUIIIX

[19].
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OcranHiM 4YacoM BusBIeHI 1HmN (izionoriuni  Qyskmii DH, ki
OesrmocepelHbO HE TOB’s3aHI 3 o0OMiHOM 3amiza. ®OH wmoxke 371HCHIOBATH
IIUTOTOKCUYHUA €(DEeKT M0 BIJHOIIECHHIO J0 PSAAY KJIITHH, HacaMmIiepes, MieJIOTTHIX
NOMEepPeIHUIb TPAHyJIOLUTIB, MOHOIIUTIB. BcTaHOBIIEHO, 1110 TIpollecH Mi€JIocyIpecii
CKOpeNbOBaHl 3 akTuBizaliero cuHte’y H-cyboaumnuup Ha piBHi renomy. H-OH
3MaTHUH 371iCHIOBAaTH OJIOKYBaHHs mposidepartii, Sk MI€JIOiTHUX TakK 1 JIM(OTTHUX
KIITAH. [CHye nyMKa, 1O Ied NOpouec MOXKe MaTd 3axUCHE 3HAYeHHS IS
yHepeHKeHH 37105KICHOTO pocTy. Mexani3m npurHidenass @H npomidepartii kit
MOB’SI3YI0Th 3 WOro (hepOoOKCHIA3HUMHU BIACTUBOCTAMU. [Iporiec okuciaeHHs 3aiiza 3
Fe?* no Fe®* cynpoBomKyeTbcs NEPEHECEHHSAM €NEKTPOHA Ha MOJEKYJISPHHA
KHCEHb, YTBOPEHHSM DPI3HUX PAJAMKANIB KUCHIO, SIKI € IUTOTOKCUYHUMH areHTaMH.
InribipyBannsa mnposidepainii BigOyBaeTbcsi Ha piBHI S-(ha3u KIITUHHOTO IHKITY.
[ikaBo, mo ®H cynpecye HOpManbH1 MI€J0iHI KIITUHU-TIONIEPEAHMIII 1 HE CYTIPECY€
KJIITUHU-TIONEPEIHULIl XBOPUX Ha Jeiko3n. L-cybomunuuni PH He MaroTh
(epooKkcHIa3HUX 1 Mi€NIOCYIPECOPHUX BIACTUBOCTEH. IM HpHUIUCYIOTH (yHKII

ctabinizatopiB cTpykTypu OH.

Pienr ®H 3HauHO 3pocTae mnNpu TOCTPUX 3aMajbHUX IMpoIlecax, MHOro
pO3TIISAAI0Th, SIK TOCTpO(a30BUM MPOTEiH, IO MAa€ BHUpPa3HI LMUTOTOKCHUYHI 1
nuToTponHi BiactuBocTi. PiBenr ®H y cupoBaTiii KpoBi 30UIBIIYETHCS TMpU
HasBHOCTI PI3HOTO THUIy MYyXJMH B OpraHi3Mi: paKy s€4YHHUKIB, MPOCTaTH,
I IILTYHKOBOI 3aJ103H, JIETCHbB, IIPAMO1 KHIIIKH, TENATOIETIONAPHIN KapIIMHOMI TOIIIO.
Konnentpariis ®H migBUIyeTHCS 1 TPU PI3HUX 3aXBOPIOBAHHSX MEUYIHKH (TEATUTH,
1IUPO3, TOIIO), AKI CYMPOBOIKYIOThCS AecTpykKiliero remarouutiB. [Ipu npomy OH
Oe3rmocepelHbO BUBUIBHSAETHCS 13 KIITHH TIEUIHKH, ska € #Horo gero. OTxe,
nigsuileHHs Bmicty @H B cupoBaTii KpoBI MOXe OyTH SIK OHKOMAapKepoM, TakK 1

03HAKOI0 3aXBOPIOBAHHS MEYIHKH.

2.2 Pro- and antioxidant processes in the body under experimental

enteropathology, their correction
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Peroxide oxidation of lipids is a physiological process, and abnormalities lead to
undesirable consequences [28-30]. The lipid peroxidation system is a multi-stage
chain mechanism, which is activated when various factors influence the body. In
cells, the level of POL is maintained due to the balance of the pro- and antioxidant
system. The latter is multicomponent, which includes both enzyme complexes and
endogenous antioxidants [31]. It has been shown [32-35] that the use of additives to
the feed - vitamins, mineral elements, antioxidants, herbal preparations and other
biologically active substances (BAS) — stimulates the system antioxidant protection
(AOP) of the organism and, in turn, contributes to its resistance, reproductive
capacity, productivity. The BAS "FLP-MD", which contains phospholipids (PLS)
milk, unsaturated fatty acids, retinol acetate and a-tocopherol, has been developed
and is effective when used in the complex treatment of calves that have recovered
from neonatal dyspepsia [36, 37]. To determine the biological effect of the action of
BAS "FLP-MD" it is important to study its effect on the intensity of the course of
lipid peroxidation and the activity of antioxidant enzymes of various organs and cells.

Thus, prooxis-antioxidant state of liver cells, small intestine mucosa and blood
under conditions of enteropathology and for the therapeutic effect of liposomal form
of BAS "FLP-MD" have been studied.

The study was carried out on laboratory mongrel male rats weighing 200-220 g,
from which three groups of 8 individuals were formed: I (control) — intact animals; Il
— reproduction of the model of enteropathology with ulcerative erosion [38]; Il —
reproduction of the model of enteropathology and correction of pathological changes
by applying liposomal form of BAS "FLP-MD" [39].

Various pathological states of the body are characterized by the activation of
lipid peroxidation — a free-radical chain process, which leads to the formation of
peroxides of organic and inorganic nature. It was found that under the conditions of
the enteropathology model with ulcerative erosion, the content of thiobarbituric acid
active products (TBA-active products) in the liver cells decreased insignificantly, and

in the cells of the small intestine mucosa by 23%. This may be due to the use of lipid
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peroxidation products in oxygen-containing organic compounds. Along with this, the
content of TBA-active products in blood serum increases significantly (by 3.2 times),
possibly as a result of their intake from other tissues.

Control over the formation and neutralization of metabolites of free radical
oxidation and their products is carried out with the participation of the AOP of the
body system, which leads to the maintenance of intracellular oxygenase reactions at
the optimal steady-state level, which is a prerequisite for the realization of various
physiological functions. In cells and biological fluids a physiological antioxidant
system functions. The most important components of anti-radical and antiperoxide
protection are enzymes that catalyze the reactions between the active forms of
oxygen [31]. One of the key enzymes of the antioxidant defense system is superoxide
dismutase (SOD) and katalase (Kat). The results obtained to determine the activity of
SOD indicate that under the conditions of the model, the activity of the enzyme in the
studied preparations is reduced, which for the liver is 23% (Table 1). The activity of
Kat in liver and blood preparations is reduced by 10 and 45%, respectively, and the
small intestine grows by 24% under the conditions of the model. The growth of
enzyme activity can be considered as a reaction of the AOP system of cells of the
small intestinal mucosa to the intensification of the processes of free radical oxidation
and the activation of many metabolic processes. According to the therapeutic use of
dietary supplements, the activity indices of these enzymes in the studied preparations
are almost not different from the control values, and the activity of blood Kat even
exceeds them. The indicator of the content of TBA-active products in the studied
preparations also almost returns to the control values.

However, in these conditions, in the preparations of the small intestine its
activity increases by 200%. Multidirectional changes were detected for the drugs
under study and in the activity of glutathione transferase (GT): in the blood, the
activity of the enzyme decreases by 41%, and in liver and small intestine preparations

it increases (by 21% for the latter).

Table 1.
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The parameters of lipid peroxidation of liver, small intestine mucosa and blood

of experimental rats (M = m, n = 8)

Research conditions

TBA-active products,

pmol/mg protein

SOD,

restored U/mg of

Kat,

pmol/min mg of protein

protein
Liver
Control 1.57 £0.04 292 £0.25 0.069 +0.005
Model 1.41 £0.05% 2.26+0.19% 0.062 +0.003
BAS «FLP-MD» 1.55+0.09 2.47 £0.15 0.085 + 0.006*
Small intestine
Control 0.43 +£0.02 2.59+0.15 0.041 £0.010
Model 0.33 £0.04* 2.41+0.25 0.051 £0.011%*
BAS «FLP-MD» 0.41 £0.04 2.28+0.15 0.037 £ 0.008
Blood
mmol/I cond. U. umol/l min
Control 1.68 +0.15 1.67 £0.08 33.8+5.0
Model 5.29+0.18* 1.50 £ 0.09 18.5+6.3*%
BAS «FLP-MD» 2.36 £0.10* 1.61 £0.07 65.2+2.1*

Note: p * - <0.05, relative to the reference values.

Along with this, the content of reduced glutathione (RG) drops sharply in blood

preparations (by 92%), and in preparations of the liver and small intestine by 19 and

14%, respectively. Under conditions of therapeutic administration of dietary

supplements, the activity of GT and glutathione peroxidase (GP) of blood approaches

the control values, while for small intestine preparations there is an increase,

compared with the control, of the activity of the corresponding enzymes. With the

introduction of BAS "FLP-MD" in enteropathology conditions, the content of RG in

the studied preparations remains significantly lower with respect to control (Table 2).

Table 2.



The content of reduced glutathione and the activity of glutathione-dependent

enzymes of liver preparations, small intestine mucosa and blood (M + m, n = 8)

GP i
RG, ’ Restored glutathione,
Research conditions Vmi of
mM/min mg of protein HIOTII g umol/mg protein
protein

Liver
Control 0.365+0.012 0.250 +0.025 0.994 + 0.015
Model 0.399 £ 0.015 0.235+0.019 0.809 £ 0.011%*
BAS «FLP-MD» 0.264 + 0.019* 0.294 £0.015* 0.550 £ 0.012*

Small intestine

Control 0.079 £ 0.009 0.022 £ 0.005 0.766 £ 0.010
Model 0.100 £ 0.010%* 0.044 £+ 0.007* 0.660+0011*
BAS «FLP-MD» 0.071 £0.008 0.065 £0.010%* 0.530+£0.018%*

Blood

mmol/min dm? mmol/l dm? mmol/Il

Control 92.1+5.0 0.440+£0.018 0.787 £ 0.100
Model 54.0 +4.8* 0.309 +£ 0.019* 0.070 £ 0.013*
BAS «FLP-MD» 63.2 + 3.8% 0.318+0.017* 0.089 + 0.002*

Note: p * - <0.05, relative to the reference values.

Analyzing the received results it is necessary to note infringements of
functioning of system AOP of an organism in conditions of model. However, the
nature of these changes has features for various organs. This probably indicates a
violation of the interaction of its functioning under these conditions. The greatest
changes in the conditions of the model are observed for the studied blood indices.
Under these conditions, TBA-active products accumulate in the blood, the content of
RG and the activity of GT, as well as the activity of Kat and GP, accumulate, testifies

to the oppression of the functioning of the OA-defense system of the organism.
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The decrease in enzymatic and non-enzymatic links of AOP in the liver in
experimental animals indicates a suppression of SOD activity and a decrease in the
content of RG. Under these conditions, the activity of enzymes responsible for the
detoxification of peroxide compounds (Kat and GP) is also slightly reduced. For
preparations of the small intestine, there is an increase in the activity of Kat and GP.
At the same time, the activity of SOD varies insignificantly, and the decrease in the
content of RG is observed along with the growth of GT activity. The therapeutic
administration of BAS "FLP-MD" under conditions of enteropathology has different
effects on the restoration of the studied parameters: the activity values of the AOP
enzymes approach the control values or even grow (Kat of the liver and blood or GP
of the liver and small intestine). However, under the conditions of treatment of BAS
"FLP-MD", the content of RG remains below the control values. Since RG
participates in many metabolic processes, a decrease in its content for the therapeutic
effect of BAS "FLP-MD™" may also indicate the activation of restorative processes in
the body.

Thus, BAS "FLP-MD" has a protective effect on the course of oxidative
processes under enteropathology, given that its main component is PLs, which on one
hand stabilize the cell membranes, and on the other hand, are oxidized for the actions

of oxygen radicals, that is, natural antioxidants.

2.3 Choice of water for body health

Water taken in sufficient quantity is of magor importance in disease prevention.
We must recognize the vital importance of water and learn to recognize dehydration
by identifying dysfunction of the organs in which pathological symptoms appear. MD
F. Batmanghelidj devoted twenty years of his life to studying this subject and came to
the unequivocal conclusion that the existence of different indicators “sustainable
unintentional dehydration”. The results of his research (more than 3 thousand patients
were cured with water only for the first few years of observations) indicate that the

human body has three categories of indicators that should be considered as symptoms
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or results of dehydration: sensitive indicators, water shortage alarms and adaptive
programs to combat dehydration. These signals dehydration can be seen, recognized
and even prevent their occurrence, before the body inflicted damage will be
irreparable.

Water shortages emergency signals include various localized chronic pain. The
origin of the pain and symptoms is easy to understand. They occur when any organ
actively used at the moment face shortage of water to clean itself of “toxic waste”,
which are by-products of metabolism. Nerve endings register the change in chemical
environment and transmit this information to the brain. Perceiving pain signals to the
brain tries to report the threats that may be a result of local dehydration.

Thus, pain not caused by any infection or trauma is a signal of lack of water in
the area where the pain is felt. Pain is owr body’s desperate request of water, required
to flush toxic wastes away from areas affected by dehydration. The main problem of
today’s most common mistakes is a lack of understanding of the significance and
importance of pain as a tangible body thirst signal.

Water for the human’s body is vital important to health and well-being. The
assumption that taking any liquid, such as tea, juice, soup or milk will affect the way
water does is false. Here is a new scientific truth and a new level of thinking that will
help most people to use preventive medicine — water being the solvent regulates all
body functions, including the activity of dissolved substances. Violation water
metabolism sent many signals that indicate certain “problems in the system”.

Adequate water consumption is useful for maintaining health and is essential to
prevent dehydration, which is associated with adverse health effects such as
headache, urolithiasis, cognitive disorders. Health risks (such as tooth decay, obesity)
are associated with regular intake of high doses of calorie sweetened beverages (such
as soda, fruit drinks, sports drinks) are reduced in their placement in ordinary
drinking water. Consumption of water before meals and replacing high-calorie
sweetened drinks with water correlate with lower energy consumption and increased
intake of plain water with adult associats with keeping weight at a certain level or

weight loss. According to the dietary recommendations for Americans 2010 adults
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should drink water as a remedy hydration and state medical organizations are
recommended to pro this message in a society.

With age, the sharpness of thirst and awareness that the body requires water is
lost. Chronic dehydration in the elderly can lead to heart disease and kidney disease.
Those who have heart or kidney problems, who is undergoing treatment, water intake
should be increased slowly and, if possible, under medical supervision. Urine
developing should be increased simultaneously with the taken amount of water. If
during the two days urination doesn’t increase, you should consult your doctor. Those
who have their heart and kidneys are function normally, should start with two glasses
of water half an hour before each meal and a glass of water two and a half hours after
the meal.

Experience shows that a person needs to drink 14 grams of water for every 450
g weight (in the metric system about 30 g per 1 kg) a day. Increasing the receiving
water causes increased production of urine, which can lead to loss of salt, minerals
and water soluble vitamins. Therefore, an additional amount of salt (about half a
teaspoon of salt per 2 liters of water you drink per day, it can be added to food) and
vitamins should be added to the daily diet. If cramps appear, it means that the amount
of salt in the diet is not enough to meet all the needs of the body. Then the amount of
salt in the diet sould be increased for the entire period of increased water taking.
Dehydration urine colour (if one does not take vitamins that can change the color of
urine) varies from dark yellow to orange. The more the body is saturated with water,
the lighter the urine is.

According to the study of a nationally representative sample of 3,397 American
adults who participated in the survey of food attitudes and habits of the National
Cancer Institute in 2007, 7% of adults reported no daily consumption of drinking
water, 36% reported drinking 1 to 3 cups, 35 % reported drinking 4 to 7 cups, and
22% reported drinking 8 glasses or more. Previous studies have shown that water
consumption decreases with age; study of 4112 American adults by Kant and other

authors found a reduced consumption of plain water among the elderly.
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According to the National research survey of health and nutrition 2005-2008
biennium (NHANES), a simple water consumption among American adults (aged
>20 years) was 4.4 cups for men and 4.3 cups for women. Few studies have been
conducted on the relationship of individual water consumption practices and nutrition
principles and diet. Although water consumption has been associated with individual
factors (such as physical activity, which leads to increased needs for hydration due to
sweating), little is known about how water consumption is associated with other food
and health related habits and attitudes. There is evidence of cross-study habits and
nutritionally (FAB) of National Cancer Institute, when the survey among American
adults was conducted by post from October to December 2007. This study was
approved by the Expert Council on nutrition National Cancer Institute. Results of
multivariate regression analysis showed no association between consumption of
water and TV watching timeV, which is consistent with a study conducted among
3,867 American children and adolescents. A well-known practice of encouraging
smoking cessation program participants by increasing their water consumption.

Through regular use of water in sufficient quantity each person can help the
body stay healthy for a long time.

Thus, only the awareness of the need to maintain health on a personal level,
supported by the health system in the state and global scale can reduce the incidence

of complications and prevent diseases.
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SECTION 3. PHARMACY

3.1 The design of immunostimulants and adjuvants used for the treatment and

prevention of animal diseases

The problem of stimulation of immunogenesis in veterinary practice is relevant
and has attracted the attention of immunologists. Currently, the scientists of many
countries carried out extensive work on the design of Immunostimulants and
adjuvants used in conjunction with vaccines for the treatment and prevention of
animal diseases. More than 100 years is the search for compounds that would affect
the formation of antibodies and contributed to the emergence of immune responses.
With this goal constantly develop new and more effective biological, chemical and
physical adjuvants and adjuvants.

Currently, a large number of substances which are able to exert adjuvant effect
on various antigens. As adjuvants are used killed microorganisms (mycobacteria,
corynebacteria, Nocardia, etc.), organic substances (bacterial polysaccharides and
lipopolysaccharides, lecithin, cholesterol, lanolin, agar, glycerin, gelatin, starch,
pectin, protamines, etc.), inorganic substances (aluminium hydroxide, aluminum
phosphate, calcium chloride, calcium phosphate, iron hydroxide, ammonialyase alum,
mineral oil, etc.), synthetic substances (nucleotides, polyanion, etc.). In addition to
simple adjuvants, use complex, representing a mixture of lipids with mineral
sorbents, oil with lipopolysaccharides and emulsifiers, micro-organisms from oils and
other substances. The following is a classification of adjuvants on physicochemical
and biological properties (tabl. 1) [56, 57].

Table 1
Classification of adjuvants

Adjuvant Adjuvant Characteristics Advantages / Disadvantages
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Group

1 2 3
Mineral The adjuvant properties of such The disadvantage of these
adjuvants inorganic substances as aluminum | adjuvants is that aluminum

hydroxide gel (GOA), aluminum
phosphate, calcium phosphate,
silicon dioxide, and others have
been widely studied [2]. Mineral
adjuvants can provide a longer
process for the receipt of antigens

(depositing effect).

salts, due to the formation of
small granulomas in which the
adsorbed antigen is retained,
can trigger inflammatory

reactions.

Oil adjuvants

Type of adjuvants based on
mineral oils. Such preparations are
droplets of water with an antigen
dissolved in them, which are in the
oil phase. This type of emulsion is
called water in oil. The oil used is
highly purified liquid paraffin. In
addition to oil, an emulsifier must
be present to stabilize the mixture.
The opposite type of emulsion -
"oil in water" is a microdroplet of
oil in water, stabilized by
hydrophilic emulsifiers. This type
of emulsion provides a high level
of antigen presentation and
moderate antigen recognition, goes
well with lipophilic

immunomodulators [53].

The positive effect of
vaccination is achieved by the
fact that mineral oil is not
metabolized, due to which
drops of the emulsion with the
antigen inside them are kept at
the injection site for a long time
[58].
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1 2 3
Natural Many natural compounds of The use of chitosan as an
adjuvants various origin have an adjuvant adjuvant allows you to get an
effect: proteins, glycoproteins, Immune response to the
peptides, polysaccharides, etc. The | introduced antigens at or above
peculiarity of this group of the immune response using
adjuvants is that they do not create | known oil and mineral
an antigen depot in the body and adjuvants, which indicates the
directly stimulate the production of | promise of further research in
antibodies. In recent years, this direction [55].
scientists from various countries
conducted a series of studies on the
use of chitosan and its derivatives
as part of veterinary vaccines as an
adjuvant. A number of works have
been carried out by foreign
scientists on the inclusion of
chitosan modifiers as adjuvants in
vaccines against listeriosis,
pseudomonosis, brucellosis, foot
and mouth disease, influenza and
other infections
Synthetic Muramyl dipeptide derivatives Its advantage is the relative
adjuvants (MDP) are most commonly used. | non-toxicity and the

Muramyldipeptide promotes the
production of antibodies to
synthetic antigens. Due to its
toxicity, the efforts of researchers

manifestation of the adjuvant
action in both oil and water

solutions.
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are aimed at obtaining synthetic
analogues [2]. An example of such
analogs is N-acetyl-muramyl-L-
alanine-D-isoglutamine, which has

similar efficacy.

Surfactant Saponin and Iskom are The resulting complexes
Adjuvants immunomodulators capable of have a higher immunogenicity
and Searches | stimulating Th 1 and Th 2 immune | than the original proteins.

responses. The vaccine adjuvants | Since ISCOM are

mainly use partially purified or microparticles, they are easily
specific fractions of QS 21 or absorbed by macrophages,
ISCOPREP saponin. Saponin where they are processed and

causes tissue damage and thereby | presented [53].
contributes to antigen retention at

the injection site [54].

Liposomes Microscopic structures Liposomes carry out
consisting of several concentric directed transport of antigen to
lipid bimembrane structures the cells of the
surrounded by water. They are reticuloendothelial system.

vesicles that are able to encapsulate | Numerous studies have proved
an antigen and act as a means of the ability to use liposomes not
delivery [58]. only as carriers, but also as an
immunomodulator, having
discovered the

Immunomodulating properties

of liposomes themselves.

At present, special attention is paid to environmentally friendly drugs —
immunostimulant. Feature of immunostimulating drugs is their high biological

activity aimed at enhancing immunity and metabolic processes in animals, causing
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the animal organism itself gets rid of parasites. In addition, Immunostimulants
favorably to Anthelmintics those that do not have side effects, do not accumulate in
organs and tissues of the animal and not cause addiction from the parasites and do not
pollute the environment. Thus, the correct application of immunostimulatory drugs
not only safe, but is aa highly effective method of prevention and treatment of animal
diseases and maintenance of their resistance to highlevel.

Today, there is a large selection of new commercial ready-made adjuvant and
iImmunostimulating products, which are also at the development and testing stage,
designed for different types of animals, aimed at initiating various types of immune
responses, combining different levels of efficacy and safety indicators. Therefore,
studies on the inclusion of various types of adjuvants in the composition of
inactivated vaccines, as well as on the use of immunostimulants, are very relevant,
they are conducted by most European companies involved in the production of

biological products for veterinary medicine.

3.2 Biopharmaceutical classification system as a tool for drug development

With the growth of the pharmaceutical market and the level of drug
consumption, the quality of medicines is an important aspect of effective care.
Generics occupy a significant share in the growing market of medicines. Typically,
generics have a lower cost. This is due to the lack of expenditure of companies of
generic manufacturers to develop and study the original structure of the drug and
conduct expensive clinical trials, as well as the much lower cost of bringing the
replicated drug to market.

Biopharmaceutical studies are aimed at studying the relationship between
medicine as a chemical system and macroorganism as a biological system. The aim
of these studies is to find ways to increase the therapeutic activity of drugs and reduce
their side effect, taking into account pharmaceutical factors. The term

"pharmaceutical factors™ was widely used when experimental data on the significant
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dependence of LP effectiveness on methods of obtaining them were confirmed in the
clinic. However, the concept of "pharmaceutical factors” in the modern scientific
literature does not apply to literally all the processes that occur when receiving drugs,
but only to those for which their effect on the therapeutic activity of the drug has
already been indisputably established. This follows the recognition of biological,
medical significance behind all processes of manufacture and prescribing of drugs,
ranging from its synthesis, the choice of a chemical variant (salt, ether, etc.), the use
of the appropriate polymorphic form and ending with the choice of drug form and
pathways of introduction [59-61].

Section 1. Biopharmaceutical and pharmaco-technological aspects of drug
development

The problem of interchangeability of LS is one of the most controversial topics,
and it is quite acute due to the large number of drugs of various manufacturers on the
market. Generic is useful for both the patient and the health care if it is fully
equivalent to the original drug and has the best pharmacoeconomic characteristics.
Compliance with the effectiveness and safety of innovative and replicated drugs
ensures their interchangeability in clinical practice, i.e. therapeutic equivalence. Drug
interchangeability is determined on the basis of the following six parameters:

1) Equivalence of the qualitative and quantitative characteristics of
pharmaceutical substances;

2) the equivalence of the drug form;

3) the equivalence or comparability of auxiliary substances;

4) Identity of the method of introduction and application;

5) No clinically significant differences in the study of bioequivalence or
therapeutic equivalence;

6) Good Manufacturing Practice (GMP) compliance with the manufacturer's
good manufacturing practice (GMP).

Comparing replicated and referenced drugs, it is necessary first of all to
establish their therapeutic and biological equivalence. Therapeutic equivalence refers

to the identification of the same properties of drugs of a certain form of drugs, as well
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as the presence of the same indicators of the safety and effectiveness of drugs, the
same clinical effects in their use. Biological equivalence is defined by the
determination of the rate of absorption and excretion of one or more
pharmacologically active substances, as well as the amount of drug reaching systemic
blood flow [62,63].

In addition, bioequivalent drugs, in order to be considered therapeutically
equivalent, must contain safe auxiliary substances with well-established properties,
for example, ancillary substances may change the profile of its safety (and they may
not affect the bioavailability of the active ingredient and, accordingly,
bioequivalence). Any change in the composition of ancillary substances can
significantly change not only its bioavailability, but also the quality of the drug, lead
to toxic or allergic phenomena.

The study of the processes of absorption and biotransformation of drugs has
shown that their intensity is particularly emphasized:

- the physical and chemical properties of medicinal substances (the presence of
stereoisomers and polymorphic modifications, the degree of grinding of the medicinal
substance, solubility);

- the nature of the auxiliary substances used;

- technological operations when receiving a drug;

- medicinal form.

Polymorphism. This term is used to determine the ability of a substance to exist
in several crystalline forms with different physical and chemical properties, but
having the same composition of chemical elements. Each of these forms
(polymorphic modifications) is stable under certain external conditions (temperature,
pressure, humidity, pH of the environment, etc.). Currently, polymorphic
modifications have been detected in more than 70% of drugs from different
pharmacological groups of drugs. Their formation usually occurs when solvents are
replaced, drying parameters change, pressure pressure, pH changes in liquid
environments. Polymorphic changes in drugs often cause changes in solubility, rapid

inactivation of drugs, changes in their bioavailability and toxicological
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characteristics. The manufacture of drugs without taking into account polymorphic
modifications of the substance is one of the reasons for the therapeutic non-
equivalentity of drugs from different manufacturers. Given the importance of this
fact, in a number of countries the national pharmacopeia (including European,
Japanese) contain common pharmacopeia articles on polymorphism.

The degree of grinding. As the particle size decreases, the surface energy of the
crushed substances increases dramatically. At the optimal fine degree of grinding -
substances are better dissolved.

The speed and fullness of suction, its concentration and the time of stay in the
body vary greatly depending on the size of particles, for example:

- When the size of acetylsalicylic acid particles decreases by 30 times, compared
to the usual used in pharmacy practice, the therapeutic activity of the drug increases
by 2 times.

- Micronization of griseophulfin particles to less than 5 microns increases its
efficiency by more than 2 times. A similar phenomenon is observed in
micronification and other drugs such as sulfonylamides, levomycetin, tetracycline
and others.

Drug soluble. Usually more soluble substances are released faster from
medicinal forms, more easily diffuse to the place of absorption, faster show
therapeutic action. At the same time, hard-to-use medicinal substances are more
suitable for prolonged action. This characteristic may vary, for example, the
solubility in water of the substance ibuprofen depends on the conditions of
crystallization.

The role of ancillary substances in the composition of drugs.

Modern medicines use about 200 substances that make up the auxiliary group,
and there is a tendency to increase it constantly.

The term "assistant substances” includes a huge group of natural and synthetic
materials, the use of which in pharmaceutical practice is based on two prerequisites:

1 - indifference to macroorganism and active ingredients,
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2 - formative ability. The formative ability of ancillary substances was the main
criterion in choosing the technological regimen of obtaining drugs and was
determined by the degree of simplicity and commercial quality of the drug into
medicine.

From a biopharmaceutical point of view, ancillary substances are integral
components of drugs as complex physical and chemical systems, as they bear a
certain and often very significant responsibility for the therapeutic effect of drugs.
This responsibility is manifested not only in maintaining the stability of the existing
ingredients of drugs, but also, mainly, in the change in the process of absorption of
active substances, the nature of their distribution in the body and elimination, the end
result of which is a change in the therapeutic activity of the drug.

This provision can be illustrated in the following examples:

- When using paraffin, cholesterol and other hydrophobic ancillary substances in
tablets that include corticosteroids, the rate of absorption of hormones drops
dramatically. The latter are largely concentrated in the epithelial mucous,
sensibilizing them. In this regard, there is an accumulation of drugs and increases the
possibility of damage to the intestines with steroids.

- Lactose, as an auxiliary substance, accelerates the absorption of testosterone,
slows the absorption of phenacetin, some sulfanilamides, phenobarbital. As a result,
there has been a significant decline in therapeutic action.

- The therapeutic activity of sodium salicylate and paraaminosalicylic acid is
reduced when they are jointly prescribed with such auxiliary substances as starch,
ethylcellulose.

- The effectiveness of tetracycline is reduced in the presence of calcium and
magnesium salts, as well as calcium, magnesium and talc stearates, which are often
used as sliding substances in tablets.

- The introduction of powdered sugar has a positive effect on the rate of
dissolution of the substance metronidazole, the addition of lactose increases the

completeness of the release of ascorbic acid from the granular form.
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- The introduction of pectin reduces acute toxicity (including hepatotoxicity) of
isoniazid. All this requires careful study of the issues arising in the selection of
ancillary substances in pharmaceutical technology and only such auxiliary
substances, which optimally disclose all the pharmacological properties of the drug,
can be applied in combination with it - such is the immutable rule of
biopharmaceutical search in this aspect.

In addition to the auxiliary substances, bioavailability and therapeutic efficacy
of drugs determine the processes of obtaining medicines. Research in this regard
focuses on comparative study of processes and production factors in order to select
the best (in terms of therapeutic efficacy), for example:

- The amount of pressure and speed in the pressing of tablets causes a change in
the time of the disintegration of tablets, affects the rate of dissolution of the active
substances (and therefore their absorption).

- Granulation (especially wet) can cause a slowdown in the absorption of drugs.

- The composition and way of coating the tablets determine the place of their
dissolution in the gastrointestinal tract and the rate of release from the drug form.

“In the production of injectable solutions, mixing conditions, materials from
which the containers are made, the sterilization regime are important.

- Conditions of granulation can significantly change the stability of the drug: for
example, granules of the anti-influenza anti-influenza drug, obtained in the blade
mixer, loses quality 6 times faster, compared to samples prepared by granulation in a
pseudo-burnt layer. The decay and biological activity of salamid tablets depends on
drying conditions: in this case, the lyophile drying of granules is preferable.

- Receiving dibasol tablets by direct pressing the substance of dibazo in a
mixture with ancillary substances: lactose, microcrystal cellulose, aerosyl, starch and
calcium stearat allows you to get tablets with faster and fuller release of dibazole.

The role of the drug form. In connection with the development of analytical
methods of drug control, and especially with advances in the identification of drugs
in bodily fluids, data have been obtained indicating the dependence of the absorption

rate of drug substances, their concentration in biological fluids, the nature of
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distribution in tissues and organs, as well as biotransformation from the type of drug
form. This effect of the form is so significant that biopharmaceuticals supports the
need to define it on a case-by-case basis. In today's conditions, high demands are
placed on medicines and their medicines as carriers of medicines. First of all, the
drug form should meet the objectives of the medical process, ensure the delivery of
medicines to a given organ or tissues, the necessary degree and speed of release of
the drug, as well as, if necessary, the long-term action of the drug. From a productary
perspective, the drug form should have a high stability, both in physics and chemical,
and microbiological. In addition, in today's conditions, medicines should be highly
technologically advanced, as well as have affordable prices for the consumer, have
sufficient comfort and economy in use.

Different technological approaches are used in the creation of medicinal forms
with modified pellet-based releases: direct pelletization (for homogeneous) or
layering on the nucleus (for heterogeneous) pellets. At the same time, depending on
the hydrophilic-lipophilic properties of the medicinal substance, different types of
equipment, types and amounts of ancillary ingredients are used. As a result, drugs
with accelerated, controlled or prolonged release can be obtained.

The role of the drug form. In connection with the development of analytical
methods of drug control, and especially with advances in the detection of medicines
in bodily fluids, data have been obtained indicating the dependence of the rate of
absorption of narcotic substances, their concentration in biological fluids, the nature
of distribution in tissues and organs, as well as biotransformation from the type of
drug form. This effect of the form is so significant that biopharmaceuticals supports
the need to define it on a case-by-case basis. In today's environment, high
requirements are imposed on medicines and their medicines as a carrier of drugs.
First of all, the form of the drug should meet the goals of the medical process, ensure
the delivery of drugs to a given organ or tissue, the necessary degree and speed of
release of the drug, as well as, if necessary, the long-term effect of the drug. From a
grocery point of view, the form of the drug should have high stability, both in physics

and chemical, and microbiological. In addition, in today's conditions, medicines
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should be high-tech, as well as have affordable prices for the consumer, have
sufficient comfort and savings in use.

Modern liposuction-based drugs are actively introduced into medical practice,
which have unique properties to deliver drugs to target cells and, in addition, to
reparate cell membranes. A wide range of synthetic auxiliary substances and new
technologies used to produce liposomes, allows to obtain drugs with different
characteristics of prolongation: from a few hours to months. This is determined by
the nature and quantity of the polymer, its molecular mass, the ratio of components,
the way microparticles are produced.

The examples considered suggest that the quality of medicines and their
bioavailability depend on a number of pharmaceutical factors, such as humidity,
looseness, bulk, variance of powders and granules, as well as production conditions
and the type of drug form. Optimizing the compositions, technology, hardware design
of the process, as well as determining the rational drug form, can significantly affect
the success of drug therapy.

In the process of developing the technology of drugs formed a certain algorithm
of interconnected stages, allowing with a high degree of probability to get high-
performance drugs.

In the first stages of development, it is planned to study the physical-chemical,
structural-mechanical and technological properties of medicinal substances, as well
as the influence of physical and chemical factors (temperature, pH of the dissolution
environment, the shape and size of particles of crystalline or amorphous structure,
solubility and others) on the preservation of their properties, ensuring the detected
pharmacological activity of the substance. An important point of this study is the
decision to choose possible medicinal forms and forming components.

The next stage is to design experimental compositions, determine the optimal
composition and quantity of ancillary substances that allow to obtain technologically
high-quality medicinal forms in terms of their compliance with pharmacopeic
requirements. In addition, a study is conducted on the effect of technological factors

on the quality of the drug. The criteria for evaluation at this stage are the
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technological characteristics of the drug form. The result of research at this stage may
be several variants of compositions, including different in quality and quantity of
auxiliary substances, and several variants of technology with different conditions of
drying, pressing, filtering, mixing, etc. The resulting model compositions that meet
pharmacopeic requirements, further need to be studied from the point of view of
biopharmaceutical, confirming their pharmacological effectiveness in laboratory
conditions by methods in vitro and in vivo. The criteria for evaluation at this stage are
the rate of dissolution, the degree and speed of the manifestation of the
pharmacological effect in the introduction of developed model compositions in
comparison with the drug substance and comparison drugs. The compositions
selected at this stage are further examined on the criteria for stability in the storage
process, and the impact of different types of packaging and conditions on the
preservation of the properties obtained during the development process is studied.
The data obtained during the research are reflected in the draft regulations
(pharmacopeia articles, laboratory regulations of production). This algorithm is only
an integral part of the overall scheme of creating a new drug, but it is at this stage of
development that the need to take into account the biopharmaceutical aspects is
manifested.

Studies of pharmaceutical, pharmacotherapy and toxicological properties of
developed drugs are completed by their state registration, which is a permit for use in
medical practice. Developed compounds and technology of drugs, ensuring their
therapeutic effectiveness and stability in the process of transportation and storage
when they are introduced into industrial production, quite often undergo some
changes. Therefore, at the stage of introduction into industrial production, it is
especially important to understand the need to comply with all the technological
parameters set in the development process. This applies both to the compositions and
the ratio of ingredients, and to compliance with the terms of the technological plan.

The resulting model compositions that meet pharmacopeic requirements, further
need to be studied from the point of view of biopharmaceutical, confirming their

pharmacological effectiveness in laboratory conditions by methods in vitro and in
59



vivo. The criteria for evaluation at this stage are the rate of dissolution, the degree
and speed of the manifestation of the pharmacological effect in the introduction of
developed model compositions in comparison with the drug substance and
comparison drugs. The compositions selected at this stage are further examined on
the criteria for stability in the storage process, and the impact of different types of
packaging and conditions on the preservation of the properties obtained during the
development process is studied. The data obtained during the research are reflected in
the draft regulations (pharmacopeia articles, laboratory regulations of production).
This algorithm is only an integral part of the overall scheme of creating a new drug,
but it is at this stage of development that the need to take into account the
biopharmaceutical aspects is manifested.

Section 2. Biopharmaceutical classification system - tool for the development of
the drug form

BCS has now become an essential and indispensable tool for assessing the
interchangeability of replicated medicines. It is used as regulatory documentation in
guidelines to determine bioequivalence and study kinetic dissolution in all of the
world's leading regulatory agencies. According to this classification, medicines are
divided into 4 classes according to biopharmaceutical properties: permeability and

properties of solubility (table 1).

Table 1
Biopharmaceutical classification system
Biopharmaceutical Drug soluble
characteristics
Permeability 1 class 2 class
High - High Low - High
(e.g. propranolol) (e.g. ketoprofen)
3 class 4 class
High - Low Low - Low
(e.g. lysinoprenil) (e.g. ciprofloxacin)
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This classification is associated with a drug dissolution and absorption model,
which identifies the key parameters controlling drug absorption as a set of
dimensionless numbers:

- Absorption Number (An): Defined as the ratio of the mean residence time to
mea n absorption time. It denotes the dimensionless dose/solubility ratio for the
particular drug formulation. The dose/solubility ratio indicates whether the capacity
of the GI fluid is sufficient to dissolve the entire dose administered.

An = Pesf X tes / R

- Dissolution Number (Dn): Defined as the ratio of mean residence time to mean
dissolution time.

Dn = tres / tpiss

- Dose Number (DO0): Defined as the mass divided by the product of uptake
volume (250 mL) and solubility of drug.

Do =My / CVo

where My is the dose of drug administered, Vy is the initial gastric volume (=250
mL), Cs is the saturation solubility, tres is the mean residence time (=180 min), tdiss
is the time required for a drug particle to dissolve, P is the effective permeability,
and R is the radius of the intestinal segment.

BCS has several objectives: identifying stages limiting the rate of absorption for
biopharmaceutical compounds; and the definition of an API class in LF with
immediate release for which bioequivalence can be evaluated in vitro. To determine
the factors limiting the absorption of API in the body, three main parameters are
highlighted: dissolution time, effective intestinal permeability and absorbable dose.

The concepts of "biopharmaceutical solubility" and "pharmacopeical solubility"
are not unambiguous. Pharmacopeic solubility shows the number of grams of API
that can dissolve into 100 ml of solvent at 20°C. It does not take into account the
equilibrium solubility of API in the physiological range of pH, so BCS is not taken

into account.
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The characteristic of biopharmaceutical solubility is the ratio of the maximum
dose of drug registered for medical use, (D, mg) to solubility (S, mg/ml) at this pH
value:

D/S = Dmax/S

Biopharmaceutical solubility is not a constant value for a particular APl and
depends on its maximum recorded dosage or the highest single dose. Definitions of
the terms "dissolution™ and "permeability" according to the WHO and FDA ND
differ. By the term "high solubility” the FDA implies that the ratio between the
maximum dose and the solubility of the substance should be less or equal to 250 mi
in the pH interval of 1-7.5 at a temperature 37+1 °C,

Unlike the FDA, WHO and EMA recommend a different pH interval (1.2-6.8)
to determine solubility. The definition of solubility is carried out by shaking in a
thermostatic flask for 24-72 hours at pH values selected in accordance with the
ionization of the AFI [63-65].

AFI, which has a ratio of D/S does not exceed 250 ml, refer to "well (highly)
soluble” in the corresponding water solution, others - to "low soluble™. Permeability,
according to BCS, is high if the absorption rate of AFI through the small intestine
wall is at least 85%.

Substances 1 class BCS (with high solubility and high permeability, are quickly
released from the drug form and absorbed). With the introduction of such drugs, the
probability of reaching peak concentrations in biovilogies exceeding therapeutic and
responsible for the presence of side effects is high. Therefore, the drug form,
designed to ensure the therapeutic efficacy and safety of the drug, should demonstrate
a smoothed, prolonged release profile. First of all, in the development of a drug form
for these substances, it is advisable to use technologies that slow down the release.

Examples of such technologies are as follows.

Transfer of the substance from the amorphous state to the crystalline state.

Creating suspensions in the case of liquid medicinal forms.
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Receiving inclusions of compounds, for example, with cyclodextrins, which in
the liquid environment will gradually dissociate into individual molecules,
significantly slowing down the dissolution of an easily soluble substance.

For example, this technology uses drugs in the form of lyophilisates for the
preparation of infusions: "Edex" (Schwarz Pharma AG, Germany), "Vasaprostan"
(BAYER SCHERING PHARMA AG, Germany), "Bethend" (PFIZER PGM,
France), "Cyprolis” (Amgen Europe B.V., Netherlands) and others. However, this
technology has limitations, as the parameters of the guest molecule are limited by the
size of the cyclodextrin cavity (the molecular weight of the pharmaceutical substance
should be from 100 to 400).

It is not advisable to use substances with a high dose. It should be taken into
account that the dosage of the substance in the drug form will increase significantly
due to the use of oligome carrier, for example, the molecular mass of cyclodextrin
exceeds 1000 Yes. In the case of liquid medicinal forms, due to the low solubility of
the cyclodextrin themselves, often the pharmaceutical substance cannot be introduced
into the drug form at the desired concentration. Due to the non-toxicity of crystal
cyclodextrins, which are not metabolized, patients with moderate or severe kidney
dysfunction may experience cumulative media. Cyclodextrins and their derivatives
are mainly crystalline solid products, and despite the formation of water-soluble
complexes, it is possible that they are concentrated in renal tissue, accompanied by
the formation of a crystal that causes necrotic cell damage. In this regard, in recent
years at the disposal of technologists have appeared modified by hydroxyl all the
time, alkylation and sulfoallkylation of cyclodextrins, which have better soluble than
native. For example, the solubility of hydroxypropil-beta-cyclodextrin is 65% at 25
degrees Celsius. They are safe and recommended for oral, ophthalmological,
parenteral and local use.

Receiving matrix medicinal forms: tablets, pellets, pellets, gels. The main factor
in the successful development of a drug with a matrix structure is the correspondence
of the type and quantity of the matrix-forming ingredient of solubility and absorption

of the pharmaceutical substance. Within certain limits, the variation of the release
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profile is possible with the help of technological factors, such as ancillary substances,
the way the polymer is introduced into the drug form, the pressure of pressing, the
size of the polymer particles, the size of the drug form, etc [66-67].

Substances 2 class BCS. Despite the high permeability, characterized by low
solubility, which is for them the main factor limiting absorption. As a result, Grade 2
substances may demonstrate insufficient bioavailability, and a variety of technologies
have been developed to improve the therapeutic effectiveness of such substances.

- Micronization to produce micron and submicron particles is carried out with
the help of freeze-dried drying, spray drying, technologies based on the use of
supercritical fluids. The latter allow to get a product with a predetermined distribution
of particles by size, a certain shape, crystallineity, morphology of the surface. The
effects of micronification are clearly demonstrated by the medicinal forms of
glybenclamide, one of the most popular, studied and reliable sugar-lowering
medicines. Traditional medicinal forms of glybenclamide cause a slow and gradually
increasing onset of sugar-lowering effect associated with low bioavailability, which
in conventional tablets of 5 mg is 29-69%. The bioavailability of the micronized form
Is approaching 100%. The well-known drug Maninil (Berlin Hemi AG) contains
micro-insensible gliblenamide, the full release of the active substance occurs within 5
minutes after the dissolution of the tablet, and the therapeutic concentration in the
blood is reached within 15-30 minutes. Due to the high bioavailability, the daily dose
of Maninil can be reduced by 30-40% compared to conventional glybenclamide
tablets.

- Amorphization of substance particles.

- Receiving socrystals (which in the nodes of the crystal lattice contain
molecules of two or more substances). This direction of modification of
pharmaceutical substances is currently actively developing abroad. Typically, these
are molecules of pharmaceutical substance and ancillary substance/ancillary
substances. The location of the molecules is strictly defined, they are in the
stechiometric ratio, but soxristals are not considered solvvat and salt. The individual

components of the socrystals at room temperature are solid. Socrystals are formed by
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hydrogen, vandervaals and z-connections (by overlapping the nuclear orbiters), but
not at the expense of ion forces. As a result, the pharmacological effect of the
substance in the socrystal does not change, but changes the solubility, the rate of
dissolution, hygroscopicity, stability, density; socrystals are subject to polymorphism.
The co-crystals are slowly crystallized from the solution when the solvent is
evaporated, sublimation, joint melting and other technological methods.

- Receiving solid variances, which are two- or multi-component systems,
including a drug substance and a carrier containing a highly dispernged solid phase of
a medicinal substance or its solid solutions in the media matrix with the possible
partial formation of variable composition complexes with the material of the carrier
[68-69].

- Solubilization, as the easiest technologically simple way to increase the
solubility of substances, which does not require special technological processing of
the substance, based on the fact that the composition of the drug form is introduced
by co-loving agents, forming water-soluble structures with drugs. Usually carried out
with the help of PAV: twin-80, PEG, PEO, PVP, poloxamers, cream. With the help
of colovillization, the solubility of the pharmaceutical substance can be increased by
20-50%. For example, the addition of poloxamer 188 increased the release of
ibuprofen from capsules in 60 minutes from 45% to about 100%. In recent years,
Soluplus has been successfully researched as a co-lover®, which is a matrix polymer
consisting of polyethylene glycol-6000, vinyl prolacactam and vinylacetate. This
polymer is designed to co-lice poorly soluble pharmaceutical substances and is
suitable for hot melt extrusion. However, it can be successfully used in normal
processes to use its sympathizeal properties.

Substances 3 class BCS. These substances have high solubility and low
permeability, which for them is a regulatory factor of bioavailability. In such drugs, it
Is advisable to include ancillary substances that can increase absorption, such as
PAW. It is possible to increase the intake of the drug into the body by including it in
the delivery systems of medicines that can penetrate biomembranes, for example,

liposomes, micella and other structures.
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Receiving solid variances, which are two- or multi-component systems,
including a drug substance and a carrier containing a highly dispernged solid phase of
a medicinal substance or its solid solutions in the media matrix with the possible
partial formation of variable composition complexes with the material of the carrier.

In order to increase absorption, mucoadgesic drug forms are being developed,
the main concept of which is the thesis that the long exposure of the drug form to the
mucous, which is considered as a barrier to absorption, contributes to the complete
release of the drug. Bioadgesic ancillary substances are usually swollen hydrophilic
polymers, which are said to interact with glycoproteins in a layer of mucus by
penetrating the hanging ends of the polymer chain into a layer of mucus, electrostatic
interactions, interactions of functional groups. Bioadgesic polymers include: sodium
carboxymetyl cellulose, carbopol 934P, GPMC, copolimimers vinylpirrolidone and
vinylacetate, polymetethacrilate, sodium alginate, gelatin, pectin, chitosan, etc. For
substances with low permeability in some cases, it is preferable to use small
medicinal forms, for example, instead of tablets - pellets or microcapsules, which
have a large specific surface, and if they are made of flour-agesic materials, contact
with the mucous they will be provided, and therefore, possibly increased absorption
from such a medicinal form [71-72].

Substances 4 class BCS. These substances with low solubility and low
permeability, on the one hand, present problems due to low bioavailability in oral
administration, but on the other - extremely relevant for drug therapy because of high
effectiveness. Of all the medicines on the market today, 30% are in the grade 11 BCS
and 10% are grade IV. Among the new developments, the share of such Class IV
substances is even greater - up to 20%.

In order to increase the bioavailability of substances with low parameters of
solubility and permeability, it is advisable to use any technologies aimed at increasing
bioavailability and therapeutic efficiency. A good example is the drug Caletra
Meltrex® containing protease inhibitors of the human immunodeficiency virus
lopinavir and ritonavir, belonging to the 4th class of BCS. Bioavailability of the pill

form, obtained by standard technology, was 10%, the drug gave a whole bunch of
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side effects from the gastrointestinal tract and other systems of the body. In order to
increase bioavailability, soft capsules have been developed, in which the active
substance is in a hydrophobic solution, usually of low concentration. Soft capsules Of
Caletra® must be taken 6 units of medicinal form a day and stored in the refrigerator.
Attempt to increase the quantities of active substances in the solution was
unsuccessful: during storage there was recrystalization. The most successful drug was
Caletra Meltrex®, which is a tablet extrudate, obtained by the extrusion of melt,
which allowed to solve the problem of extremely low soluble and absorption of
lopinavir and ritonavir, significantly increasing their bioavailability and reducing the
frequency of side effects. As the main carrier of the pharmaceutical substance used
polymer copopidon (sopolimer vinylpirrolidone and vinylacetate 3:2), in the
medicinal form its content is 65-75%. To reduce the temperature of glassing and
increase the release of the drug is introduced PAW - sorbital monolaurate. It should
be noted that the temperature of the glass composition is lower than that of many
polymers, and above room temperature, as a result of the substance remain active and
the medicinal form is stable at room temperature. Bioavailability of the drug is 18%
higher than the bioavailability of the capsule form, and the frequency of side effects
decreased: 78% of patients lost diarrhea or other problems with the gastrointestinal
tract, the appearance of nausea decreased from 27% to 5% [73-75].

Conclusion

Creating a generic drug seems to be quite a challenge from a technological point
of view. This is due to differences in the production of substances that lead to
changes in particle size and different ratios of crystalline and amorphous forms,
differences in the composition and quantitative content of impurities, as well as
differences in the ancillary substances and processes of production of ready-made
medicinal forms, i.e. the influence of variable pharmaceutical factors. Pharmaceutical
factors are not related to the physiological features of the human body, but can
significantly change the effectiveness and safety of LS.

The key to the successful development of a drug, the justification for the optimal

drug form capable of revealing the full pharmacological effect of the drug, is the
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scientific justification of the materials used and technologies corresponding to the
solubility and absorption of the drug, in order to ensure the desired profile of its
release, which is possible with the use of BCS, which is recently a tool for justifying

the design and technology of medicines.

3.3 Comorbidities as factors influencing choice of drug in arterial

hypertension therapy

VY kpainax €Bpomm cepueBo-cyauHHi 3axBoproBaHHs (CC3) € oxHieo 3
OCHOBHHMX MPUYUH TEpEeIYacHOI CMEPTI 1 BTpaTH CKOPUTOBAHMX Ha 1HBAJIIIHICTb
POKIB KUTTS: y KIHOK, BIKOM 10 75 pOKiB, BOHM CKJIaJaioTh 42% BCIX BUMNAJKIB
cMmepTi, y 4osoBikiB — 38%. Lle moTpedye moCTIitHOTO BUBYEHHS €M1JEMI0JIOTTYHOTO
CTaHy JaHOi MaTojorii Ta MOCTIHHOTO yJAOCKOHAJCHHS 1 CTaHAapTH3aIlii MiaXOiB
dapmakoteparii [76, 77].

Aptepianbha rinepten3isa (Al') — onuH 31 cTaHiB, 110 HAJIEKATh B YChOMY CBITI
70 TaK 3BaHUX «XBOPOO CTOMITTS», «XBOpoO IuBUIi3amii». Maiixke 20-25% Bcboro
JIOPOCTIOTO HACEJICHHsl Ma€ MiBUIeHUM aprepianbhuil Tuck (AT), ToOTO cTpaxknaae
Ti€10 uM 1HI010 hopmoro Al', mpuioMy YacTiiie He3AyKaloTh HAMOLIBII Mpale3aaTHi
mroau Bikom 30-60 pokis [78].

Bigminaoro  ocoOmmBicTio AT € BHCOKa  4acTtota  KOMOPOIIHOCTI.
KopmopOigHicTh — 1€ CHIBICHYBaHHS Yy OJIHOTO TaIli€eHTa JBOX abo Ouibiie
3aXBOPIOBAaHb, CHHAPOMIB a00 MCUXIYHUX PO3JIAJIIB, MOB'SI3aHUX MK COOOI0 €JUHUM
MaTOreHETUYHUM MEeXaH13MOM a00 30iraroThes yacy. BUxoas4u 3 bOro BUSHAYCHHS,
nauieHTd 3 Al MaoTh oAHy abo KidbKa CymyTHIX mnarosorid. CHiBICHYBaHHS
JEKUTBKOX 3aXBOPIOBAaHb y OJIHOTO 1 TOrO  TMAIll€eHTa B BITYM3HSHUX POOOTax
HEPIJIKO OIMHUCYEThCS SK IOENHAHI, CYIyTHI, acoliiOBaHl 3aXBOPIOBAHHS 1 CTaHM.
Haii6isp11 yacTo 3ycTpivuaroThesi XpOHIYHA OOCTPYKTHBHA XBopoOa jereHsb (XO3JI),
1epedbpoBackyisipHa  XBOpoOa, ITyKpoBwil mgiaber, rimotupeo3. KomMopOimHicTh

MPU3BOJUTH /10 B3a€EMHOIO BIUIMBY Ha Mepedir 3aXBOPIOBAHb, XapaKTEP 1 TAKKICTh
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YCKJIaJIHEHb, HEPIAKO YCKIAIHIOE IarHOCTUKY, BH3HAYa€ OCOOJIMBOCTI BHOOPY
AHTUTINEPTEH3UBHUX TPEMapariB.

HasiBHicTh KOMOPOIAHOCTI Y XBOPUX Ha apTepiaibHy TiMEPTEH31I0 BU3HAYAE HE
TUIBKA BUOIp aHTUTINEPTEH3UBHUX IIperapariB, aje 1 IIJIbOBI 3HAYCHHS
aprepianmpHOoTOo THCKY. Jlo XxBopux 3 Al 1 KOMOpOITHICTIO BHUMAara€eThCs
1HAMBIAYaTbHUN M1JIX1/1, KOMIJIEKCHA A1arHOCTHUKA Ta JIIKYBaHHS 3 YPaxyBaHHSM BCIX
HasBHUX MaroJorii [79, 80].

VY €sponeiickkomy perioni BOO3 3 2012 p. mitotb OCHOBH €BpONEHCHKOI
nomTuKA «370poB’s-2020», sKi BHU3HAIOTH IPaBO KOXKHOI JIFOJAWMHU Ha 370pOB’S,
HE3aJIC)KHO BIJI €THIYHOI HAJIGKHOCTI, CTaTl, BIKY, COIIaJIbHOTO TOJIOKEHHS Ta
IJIATOCIIPOMOKHOCTI.  BakyiuBMM ~ acekToM y  MOKpamleHHl — J1arHOCTHYHO-
JIKYBaJbHOTO TIpollecy € Horo cranmaptu3anis [81]. Meauuni craHmapta €
CKJIQZIOBUMHU €IMHOTO TEXHOJIOTIYHOTO TIPOIECy, IO TPHUITYCKA€ BUKOPHUCTAHHS
Halle(peKTUBHIMINX 32 PE3YJbTATUBHICTIO T4 €KOHOMIYHICTIO METO/IB JIarHOCTUKH 1
JIKYBaHHS 3 ypaxXyBaHHSIM YCIX ICHYIOUMX METOAMK Ta IHJIWBIAyaIbHUX
0COOJIMBOCTEN mMallieHTa, mnepediry XBOpoOH, a TakoXX MaTeplaJbHUX, KaJpOBHUX Ta
THIITMX MOXJIMBOCTEM MEIUYHUX 3aKJIAJIIB, JOCSITHEHb HAYKH 1 TEXHIKH.

Ha BukonanHs Haka3zy MinHicTepcTBa oXopoHu 310poB’st Ykpainu (MO3) Bix
19.09.2011 Ne 597 «lIlpo 3aTBepmxeHHs ['amy3eBoi mNporpamu cTaHAapTHU3ALll
Menu4Hoi gornomoru Ha mepion mo 2020 poxy» 3arBeppkeHo Hakazom MO3 Bin
24.05.2012 p. Ne 384 VHidpikoBaHHI KITHIYHUI MPOTOKOJ MEPBUHHOI, €EKCTPEHOI Ta
BTOPUHHOI (CTeIiaii3oBaHOT) MEAMYHOI JOTMOMOTH «ApTepiaibHa TINEPTEeH3I,
pO3po0JIeHNIT Ha OCHOBI aJanTOBaHOI KIIHIYHOI HACTAaHOBU «ApTepiasibHa
rinepTeH3is» K JKepenna J0Ka30Bo1 iHpopMallli Tpo HallKpally MEAUYHY MPAKTHKY.
Hakazom MO3 Vkpaiau Bim 13.06.2016 p. Ne 564 3arBepmxeno YHidikoBaHHIA
KJIIHIYHAA ~ MPOTOKOJI TEPBUHHOI, BTOPUHHOI (CHeEIiani30BaHOi) Ta TPETHUHHOI
(BucokocnenianaizoBanoi) MeauuHoi gomoMoru «lIpodinakTrika cepreBo-CyaMHHUX
3aXBOPIOBAaHbY, PO3POOJICHHI 3 ypaxyBaHHSIM Cy9aCHUX BUMOT JIOKa30BO1 MEIHIINHH,
pO3risiae MEIUKO-OpTaHizalliitHl MiaxXoau 1mo0 nposeaeHHs npodiutaktuku CC3 B

VYkpaini 3 mo3uilii 3a0e3ne4eHHs1 HaCTYITHOCTI €TariB MEANYHOT JTOTIOMOTH.
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CeiTtoBuil gocBin, y3araibHeHudt BOO3, cBiguuTh Opo Te, IO CBO€YACHA
JIarHOCTHMKa, TIPOBEJICHHS 3aXOJ/IB TMEPBMHHOI Ta BTOPUHHOI MNPOQIJIAKTHKH,
CBO€YACHE MPU3HAYaHHS a/IeKBATHOI MEAMKAMEHTO3HOI Teparlii, 3aIy4yeHHs A0 y4acTi
B MpOIIEC] JIKYyBaHHS MAalllEHTa Ta YICHIB MOT0 POJAMHM 3aTPUMYE MPOTPECyBaHHS
3aXBOPIOBAHHS, 3HWUXKYE PHU3MK BUHUKHEHHS YCKJIQJHCHb, CIIPHUSE TIOJIIMIIECHHIO
AKOCTI KHUTTS Ta 30€peKEHHIO MPale31aTHOCTI.

3a pexomenpaiismMu BOO3 koxkHa nepkaBa NMOBUHHA (IHAHCYBAaTU Tally3b
OXOpOHHU 370poB's Ha piBHI He MeHme 5% Bim BBII. Taki kpaiam, sk AmMepuka,
Hanpukiaa, Ginancyots 14% Bin BBII, Himeuunna - 11%. B Ykpaini B 2017 p.
¢dinancyBanHs ckiano Bcboro 2,6% Big BBIL. B ymoBax aedinuty ¢inaHcyBaHHS
rajysi 0COOJIMBOrO 3HAa4€HHS HaOyBalOTh MAapKETHHIOBI Ta (HPapMaKOEKOHOMIYHI
nocnipkeHHs JI3 st parioHanizaiii BUKOPUCTaHHS KOIITIB JEp>KaBU Ta TPOMAJISTH
[82].

3a pe3ynbTaTaMu MPOBEICHOTO JAOCIHIKEHHS BUSBWIU, IO IJIs JIIKYBaHHS
namieHTiB xBopux Ha Al' 3rimHo 3 VYHIpIKOBaHMM KIIIHIYHUM TPOTOKOJIOM
MEPBUHHOI, EKCTPEHOI Ta BTOPUHHOI (CIHEiali30BaHOi) MEIMYHOI JIOMOMOTH
«AprtepianbHa rinepten3isn» (Hakaz MO3 Bix 24.05.2012 p. Ne 384) pekomMeH10BaHO
5 ocHOBHUX (papmaxosioriuHux rpyn JI3 nepioi JiHii 1 5 rpyn Apyroi JiHii.

VY 3B'I3Ky 3 0COOJMBOIO 3HAUYUMICTIO TIpobiemu komopOiaHocti Al 1
OpOHXOOOCTPYKTHBHUX 3aXBOPIOBaHb SK B MEAUYHOMY, TaK 1 B COIlaJIbHO-
€KOHOMIYHOMY IJIaH1 HAyKOBI CIUIBHOTH PO3POOMIN PEKOMEH/ALIIT 3 IIarHOCTUKH Ta
mikyBanHs xBopux 3 Al' 1 XO3JI. 3 ypaxyBaHHSIM BUMOT, IpemapaTaMy IEpIIOro
psany € 6mokatopu PAAC (6nmokaropu penentopiB no anriorensuny II (BPA) a6o
[AII®) abo aHTaroHICTH KaJbLIO.

Tomy HamMu TpoBeACHO OLIBIN ETaTbHUN aHATI3 JUIsl MperapaTiB MepIioi JiHii
(iariditopu AII®D, aHTAroHICTH Kajblil0 TPUBAJIOI Aii, aHTaroHICTH pPELEenTOpiB
anrioteHsuny Il, a Takox IiypeTvku, 0eTa-aApeHo0I0KATOPH ), SIK1 IPEACTABIIEH], SIK
BITUM3HSHUMHU, TaK 1HO3EeMHUMH BUpoOHuMKamu. 3rimHo 3  [Iporokonom
pekoMmenaoBano 45 JI3 3a mikHapoaHoto HenareHToBaHOIO Ha3Bo (INN), 8 3 skux

He Oynu 3apeecTpoBaHi cTaHOM Ha TpyaeHb 2019 p., 2 — Oynu npencTaBiieH1 JIUIe B
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KoMOiHOBaHIi gopmi 3 iHImKUMU JI3. J[71s1 HacTymHOro eTamy AOCTIIKEHHS 00paHo
MOHOIIpPETapaTH 3 KX TPYII.

PexomenmoBani JI3 mpexacrasneni 278 TtoproBumu HaiimeHyBaHHsIMH (TH).
Cepen 3apeectpoBaHux aHTurinepreHsuBHux JI3 72% cknanaiots JI3 1HO3eMHOrO
BUpoOHUITBA (puc. 1), 3 sskux 6musbko 18% - inmiiicekoro, 11% - HIMENBKOTO, MO

5% CIOBEHCHKOTO Ta YTOPCHKOTO BUPOOHHIITBA Ta 1HIINX KpaiH.

m 28%

B BITYII3HSHI BHPOGHIIKIT

[HO3eMHI BHPOGHIIKIH

Pucynox 1. CriiBBiAHOIIIEHHS BUPOOHHKIB aHTUTITIEpTeH3UBHUX JI3

Ha nactynmHomy ertami mpoaHajiizoBaHO OKpeMO 5 mociikyBaHuxX rpyn JI3.
Hiyperuku 3apeectpoBani 5 INN, 37 TH, 64 % 3 sikux BUpPOOISAIOTHCS 1HO3EMHUMHU

BUPOOHHUKaMH (puc. 2).
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Pucynox 2. CriiBBiHOIIIEHHS BUPOOHUKIB JIIypETHHIB
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Cepen rpynu aHTaroHICTIB KaJbllil0 PEKOMEHI0BAHO 3acTocoByBaTu 7 JI3 3a
INN, cepen saxux Bepamamin 1 pginrtiazem TpuBanoi aii. HaiGinpm mmpoxo

IPEICTaBICHUIH aCOPTUMEHT aMJIoimiHy (puc. 3).
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Pucynox 3. CmiBBiHOIIICHHS BUPOOHUKIB AHTATOHICTIB KaJIBIIIIO

I'pyna inriditopiB AII® xapakrtepuszyeTbcs HaWOUIbIIMM CIIOXKUBAHHSIM, €
CaMol0 IIUPOKO MPECTABICHOIO Ha YKPAiHChKOMY PUHKY cepesl pekoMeH1oBaHuXx JI3
nepmioi siHii. Cepen JI3 1HO3eMHOTO BUPOOHHWIITBA HAWOIIBIIMM aCOPTUMEHTOM

XapaKTePU3YEThCS JIIBHHOIPUIT Ta BITYU3HIHOTO — CHANIANPHII (puc. 4).
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Pucynox 4. CriiBBiHOIIIEHHS BUPOOHUKIB 1HT101TOpiB AIID

Cepen OnokaTopiB pelenTopiB aHrioTeH3uHy Il HalOIBIINI aCOPTUMEHT Mae

Basicaptan (18 TH) Tta nozapran (12 TH), OinbpuiicTe 3 SKUX BUPOOJSETHCS 3a

KOpJIoHOM (puc. 5).
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B BiT4I3HIHI BHPOOHIKIH [HO3eMHI BHPOGHIIKIH

CriBBIJTHOIICHHS] BUPOOHUKIB OJIOKATOPIB pELIENTOPIB aHT10TeH3UHY 11

B rpymi Gera-6iokatopiB HalOUIbIIMIA acopTUMEHT Mae Oicomposion — 21 TH

JI3, siki BUpOONSIIOTECA 6 BITUM3HSAHUMU Ta 11 1HO3EMHUMU 3aBOJaMU-BUPOOHUKAMU

(puc. 6).
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Pucynox 6. CrniiBBiAHOIIIEHHS BUPOOHHKIB OeTa-0JI0KaTopiB

Jlnst gochiypKeHHs [MIHOBUX XapaKTepUCTUK OyJia oOpaHa rpyrma mnpernapariB —
irioiTopu All®D, sk HaAWOUIBII YUCIEHHO TPEACTABICHA HAa PUHKY Ta Tpyma
MpenapariB NEPLIOTo psiAy AJIA JiKyBaHHs XBopux Ha Al', mo noennana 3 XO3JI.

Hamu npoaHanizoBaHi MPOMO3MINT MPOBIIHUX ONTOBUX (apMalleBTUIHUX
¢ipM Ykpainu 3a onTOBMMHU LIHAMM TpenapatiB AaHoi rpynu 3a § INN 3rigHo 3
nanumu [lloTmkHeBrKa «AnTekay ctaHoM Ha rpyneHs 2019 p. [ 83, 84].

Jl1st Ko’kHOTO 3 TIpenapariB OyB po3paxoBaHUM KOE(IIEHT JIKBIAHOCTI I[IHU
(Kiig), sixuii BigoOpaskae CTaH KOHKYpEHLIi Ha IEBHOMY (papMalleBTUYHOMY PHHKY B
KOHKPETHOMY TIEPIOJIl 1 YaCTKOBO MOXE XapaKTepU3yBaTH JOCTYMHICTh Mpenaparis.

Bennunna Kjig (1) po3paxoByBaiacs 3a (hopMyIoro:

Kqu = (PI max — Pimin )/ Pi min (1),
ne Pimax - MakcMasbHa ONTOBA 1iHA 1-TIpenapara, I'pH.;
Pi min — MiHIMaJIbHa ONITOBA I[iHA 1-TIpemapara, TpH.
Pesynbratu mpoBeneHoro aHamizy mnpexacrasieHi B Ta6n.l. Bemumumna K
O1nbIIOCTI TIpenapatiB He nepesuirye 0,5, Mo miATBEpAKY€E KOPEKTHICTD 1 €TUUHICTh

OTIepaTOPiB PUHKY IO BITHOIICHHIO JI0 CIIOKUBAYIB.
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KoeditienTn miKBIAHOCTI JHMINE JBOX IIpemapariB, a came: Enamampuin
tabnerku no 10 mr Ne20 (ITAT «KwuiBmenmpenapar», Ykpaina) ta Tputane®
tabnetku 1o 5 mr Ne 28 (14x2) (Canodi C.ILLA, Itanis qst TOB «Canodi-ABeHTic
VYkpaina», Ykpaina), nepeuiytots 3HadeHHs 0,5 1 BianoBigHo piBHI Kiig 0,55 Ta
0,59. Lle Bka3ye, 110 iX ONTOBI IIHK B MPOMO3MIIIAX PI3HUX (PapMaleBTUIHUX (HipMm
Bipi3HAIOTECA Ha 55% 1 59% BIANOBIAHO, MI0 HE € ETHUYHUM MiIXOJ0M O
I[IHOYTBOPECHHS.

Tabmungs 1

Pe3ynbpTaTi po3paxyHKy KoedIilie€HTIB JIIKBIIHOCTI IiHU 1HT101TOpiB AIID

Ne Benmnunna koedillieHTy JTIKBIIHOCTI o
N Klig <0,15 0,165 Kiig< 0,50]  Kiig> 0,51 g
3/ INN 2
I BupoOuuku BupoOuuku | BupoOHUKH 3
1 2 1 2 1 2
1 | Enananpun KinpkicTh 5 8 9 1 1 - 24
% 20,8 333 | 375 4,2 42 - 100
2 | Bodenonpun | KinpKicTh 5 5 - - - - 10
% 50,0 50,0 - - - - 100
3 | Kanrommpun KinbkicTh 5 3 1 - - - 9
% 55,5 333 | 112 - - - 100
4 | Ksinanpwui KinpkicTh - 3 - - - - 3
% - 100,0 - - - - 100
5 | Jlisunonpun | KinbkicTh 5 17 2 2 - - 26
% 19,2 654 | 7,7 7,7 - - 100
6 | Ilepunponpun | KinbkicTh - 6 - - - 1 7
% - 85,7 - - - 14,3 100
7 | Paminpun KinbkicTh 2 16 1 - 1 - 20
% 10 80 5 - 5 - 100
8 | ®ozunonpun | Kinbkicth - 3 - - - - 3
% - 100 - - - - 100

[IpumiTka:
1- BITYM3HSIHI BUPOOHUKH;

2- 1HO3eMH1 BUPOOHHKH.

Takum ynHoM, Al 3aynIIaeThest OAHIEIO 3 HAHAKTYATBHIIINX TTPOOJIEM OXOPOHU
3I0POB'A Yy 3B'S3KY 3 BUCOKOIO MOIIMPEHICTIO, COLIAIbBHO-€KOHOMIYHOIO 3HAYUMICTIO 1
BHUCOKOIO KoMopOimHicTio. s mikyBanuas Al', moexranoro 3 XO3JI pekoMeH10BaHO
35 INN JI3 mnepmoi miHii, mo npeactasiaeni 278 TH. 72% 3apeectpoBaHuX
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anTurinepren3uBHuX JI3 cknamarote JI3  iHO3eMHOro BUpOOHHITBa. [ 'pyma
iHri0iTopiB  AII® € HaiOUIBII TPEACTABICHO Ha YKPaiHCBKOMY PHHKY.
Haii6inpmmmM ~ acOpTUMEHTOM — XapaKTEepU3ye€TbCA  CHANANPHI  BITYU3HSIHOTO
BUPOOHUIITBA Ta JII3UHONPHUI — iHO3eMHOT0. Bennunna Kjiq O11p1110CTI Ipenaparis He
nepesuirye 0,5, M0 MATBEPIKYE KOPEKTHICTh 1 €TUYHICTH OMEpPaTOpiB PUHKY IO

BITHOIIIEHHIO 0 CIIOKHMBAYiB.
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