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ARTICLE INFO ABSTRACT

Received: 04 September 2021 Although the WHO-recommended coronavirus vaccines are safe and

Accepted: 02 November 2021 effective, vaccines provide new information to healthcare professionals

Published: 30 November 2021 about the extent and nature of adverse reactions to these drugs. The aim of
the study is supplementing the available data on adverse reactions of

KEYWORDS vaccines on the example of the experience of vaccination of the teaching

staff of the Cherkasy Medical Academy with vaccines COVISHIELD and
COMIRNATY. Information for this study was collected retrospectively
through a survey of 72 employees of the Cherkasy Medical Academy who
were vaccinated with the COVISHIELD vaccine (first dose); 67 workers
vaccinated with AstraZeneca (second dose); 54 workers who were
vaccinated with COMIRNATY vaccine (first dose); 52 people vaccinated
with this vaccine (second dose). The study confirmed that among the local
side effects, the most common were pain at the injection site, among the
systemic - fever, weakness, fatigue and drowsiness, headache, muscle pain,
chills. Most of the side effects were most pronounced in young people,
more often in women than in men.

COVID-19, vaccination, vaccines,
side effects, adverse reactions.
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Beryn. Bakiunyeants npota SARS-CoV-2 no3Bosise, mounHa0yH 3 35-ro AHS MICIIs BBEACHHS
NepILoi 103H, 3MEHIIHUTH KiJIbKicTh iH(iKyBanb Ha 80%, rocmitamnizauiii — Ha 90% Ta cMepTHOCTI — Ha
95%. Ilpo me cBimuuth gocmipkeHHs 13,7 minbioHIB 0ci0, miemienux y Irami. [ocmimkeHHs
TPOBOJUIIOCS [TaNmiiiChKUM HalliOHAILHUM 1HCTHTYTOM OXOPOHH 37I0pOB’sl Ta MiHICTEpCTBOM OXOPOHHU
310poB’s wiel kpainu. Ha nqymxy npesuaenta incrutyty CinbBio bpycadeppo, i naHi miaTBepIKyIOTh
e()eKTUBHICTh BaKIMHAIBHOI KaMIlaHii Ta HeOOXiHICTh IIBUAKOTO JOCSTHEHHS IIMPOKOTO OXOIUICHHS
Heto HaceneHHsa [1]. 1 xowa, BiAMOBIAHO MO0 MOCHIIKEHHS BUeHHX i3 OKC(OPICHKOTO YHIBEPCHUTETY
(Benuka Bpuranis), B pa3i indikyBanns mrtamoM Delta BipycHe HaBaHTa)XeHHS IPUOJIN3HO OJJHAKOBE Y
BaKIMHOBAHWX 1 HEBAKI[MHOBAaHWX TNAIli€HTIB, HEBAaKI[MHOBAHI BCE X MiJIAIOTHCS OLIBIIOMY PU3UKY
3apa3uTUCS 1 OTPUMATH YCKIagHEHHS [2].
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Xoua pekomengoBani BOO3 BakumHM NpPOTH KOPOHABIpyCy € Oe3MeYHUMH 1 ePeKTHBHUMH,
TiJ] 9ac IPOBEACHHS MIETUIeHb (aXiBIli OXOPOHHU 3I0POB’ S OTPUMYIOTh HOBY iH(OpMAIIiIO PO Mipy Ta
MpHUPOTy TMOOIYHMX peakiiid Ha Ii MpemnapaTH. 3HAHHS Mo I Peakiii € AyXe BaKIUBUM, OCKUTBKH
nosiBa MOOIYHMX e(EeKTiB MICJsA BaKIMHAII MOXKE BHKJIMKATH Y YaCTHHU MAIlIEHTIB «CTPaxX TOJIKH»,
TOOTO TOBrOCTPOKOBE HETaTHBHE CTABJICHHS J0 BaKIMHAIIl Ta HEBIIMOBIIHY TOBEAIHKY, 10 3MEHIITY€E
MTO3WTUBHHUN BIUIMB KaMITaHii 3 BaKIMHAII Ha 3M0poB’st HaceiaeHHs [3; 4]. Lle ocoOauBO BaXKIHBO 3
OTJIAQy Ha Te, IO JIOBipa rPOMaJIChbKOCTI 10 BAaKIMH AYy:Ke MiHIuBa ((hOpMyBaHHS NOBIpH 3aJICKUTh
BiJl PO3YMiHHS CHIBBiJHOIICHHS KOPHUCTI i MOXIIMBUX PU3UKIB BakKIMHAIll, iCTOPUYHOTO JOCBIAY,
PENIriHOI YH MO THYHOT MPUHAJIEKHOCTI Ta COLIATbHO-€KOHOMIYHOTO CTaTyCy JIOANHH) [5].

BigmoBigHo mo pexomeHpmamiii HarioHanpHOTO 1HCTUTYTY OXOPOHH 3/0pOB’S Ta JOBKIJUIA
Higepnanai, HalmommMpeHIMMH MOOIYHUMH e(eKTaMH 3acTOCYBaHHS BaKIMH BUPOOHUIITBA
kommaniit Pfizer/BioNTech, Moderna, AstraZeneca i Janssen € 6iib, a iHOII HaOpSAK y MicIll 1H €Ki
Ha pyIi, BITIyTTS BTOMH, TOJOBHUH Oinb Ta JuxoMaHKa. Takok MOXIUBI Oib y M’s3ax, HYAOTa,
oiroBoTta Ta OUIk y cyriobax. Li edekTn mounHarOThCSA MPUOIM3HO Yepe3 JACHB IMICIs BaKIMHALII i
MPOXOJIATH caMi co00r0.

Mormnoni Jroan 3a3BUYall BiqIyBaIOTh OUTHIIHIA JUCKOM(OPT BiJ IUX MOOIYHUX €(eKTIiB, HiK
JIOAW TOXWIOTo BiKy. Takox € iHopmaris mpo Te, mo No0iuHi eeKTH yacTilie BUSBISIOTHCS Y
JKIHOK, HiXK y 4oJoBikiB. [10014Hi peakmii MOXyTh CIPHYMHUTH MEBHI HE3PYYHOCTI Ta MPU3BECTH A0
TOTO, IO JesAKi BaKIMHOBAaHI JIOIU TPOIMYCTATh POOOTY BIPOAOBXK mepmmx 24-48 romuH micis
BakmuHartii [6; 3; 7; 8;].

Cxoxy iH(dopMalio NOUIMPIOIOTh aMEepPHKaHChka Ta OpUTAaHChKA CHCTEMH MOHITOPHHTY [ii
BakmmH [9; 10]. 3a maHWMu OPUTAHCHKOTO IOCHIKEHHS, CUCTEMHiI Ta TOOI4HI e(eKTH dYacTimie
CIIOCTEPIraroThCS B OCi0, K1 BiKE TIEPEXBOPIIN Ha KOpOHaBipycHY xBopoOy 2019 poky [11].

Jlani k1iHIYHUX BUNPOOYBaHb BakIMHU AstraZeneca (IIpy 3aCTOCYBaHHI SKOI Mepea0adaeTbes
BBEJICHHS JBOX JI03) CBiYaTh MpO Te, IO MOOIYHI peakilii Ipyroro BBEACHHS M SKII, HIXK BUKIHKaHI
nepmuM [10]. Ockinmbku B YKpaiHi BakiuHamiss B Tepmr MicsAni mpoBoauiacs AstraZeneca
BupoOHunTBa [HAii (perionansHa Hazea COVISHIELD), B Hamiii kpaiHi Hakonmu4wiiocs HaiOiibie
iHpopMaii moso Aii  mobiyHuX edeKkTiB (0COOIMBO MPH BBEACHHI MEPIOI J031) caMe Ii€l BaKIIUHH.

BigmoBigro mo mosicHroBanbHOI 3amucku BOO3, AstraZeneca siBnsiec co000 HE3aTHY [0
perrikanii aneHOBipyCHY BEKTOPHY BaKLMHY NPOTH KOpoHaBipycHoi xBopoou 2019 poky (COVID-
19). Bakununa ekcrpecye TeH mmmmnomnofionoro Oinka SARS-COV-2, skuii 1HCTPYKTYe KIITHHH
rocrojapsi BUpoOJIATH OUIkK aHTUTeHy S, yHikanbHOro st SARS-CoV-2, BUKIHMKarOUM TUM caMuM
IMyHHY BIiJIIOBilIb Opra”iamy, sKuii 30epirae 1m0 iHQOpMalmiro B IMYHOJOTIYHIA mam'siTi.
EdexTHBHICTD, MPOJIEMOHCTPOBAHA MPH KJIIHIYHHUX JIOCTIJDKEHHSIX Cepell YYacHHUKIB, SIKi OTpUMAald
TIOBHY Cepito BakmuHM (2 7031), BUXoAsuu 3 80-7IeHHOI MeiaHu CIIoCcTepeKeHHsI, CTaHOBUTh 63,1%
HEe3aJIe)KHO BiJ IHTEpBaly MiX J03aMH, ajie TpW 30UTBIIEHH] BOTO IHTEPBAIY Ma€ TEHACHINIO JI0
migsumieHHs. Ilicis BBemeHHs BakumHU Ayxe dacto (=1 / 10) cmoctepirarotbes Oinb, TEIIOTA,
cBepOiXk a00 CHHEIb Y MiClli iH'eKIIii, BTOMa, 03HO0, FOJIOBHUH OiJib, HY10Ta, OJIFOBOTA, OUJIb y M'sI3aX,
aprpanris. Yacro (=1 / 100 go <1 / 10): Habpsik abo mo4YepBOHIHH B Michi iH'ekwii, xap (=38°C),
Heyacto (=1 / 1 000 mo <1 / 100): nimdaneHonaris, 3HIKEHHS aleTUTY, 3allaMOpPOYEHHs, OO0l B
JUJISIHIN )KHUBOTA, Tinepriapo3 (MocuieHe MOTOBUIICHHS ), CBepOiXk mIKipH, Bucuil. J{yxe piako (< 1/10
000) moBimOMIISIIIOCS. TIPO HEBPOJIOTIYHI po3yiaan (MONEPEYHUI MI€NiT), ajue MPHYUHHO-HACIIIKOBUH
3B'S130K 3 BaKIIMHOIO HE BcTaHoBjeHO [11, 12].

3a maHuMHM OPUTAHCHKOTO JOCIHIDKEHHS, MiC/s MepIiol 103U BakIuMHU AstraZeneca CHUCTEMHI
no6iuHi eexTr crioctepiraimcs y 33,7% mocnimpkeHux ocio, a micieBi mobiuHi edextu —y 58,7% [13,
14]. Cnocrepiranocst Jekiibka BHNAIKIB aHagilnakcii, a TaKOXX yTBOPEHHs HE3BUYHHUX TPOMOIB NpHU
HHU3bKOMY piBHI TpoMOouuTiB [15]. 3a nanumu [epkaBHoro excrnieprHoro nentpy MO3 Vkpainu, npu
3aCTOCYBaHHI BakIMHU AstraZeneca mnependadeHi HECIPHUITIMBI MMOJIT IMiCHs iIMyHIi3allii cTaHOM Ha 28
BepecHs 2021 poky crioctepiranucs B 85,27% 1meruieHnx, a HenependadeHi — y 14,37% mennenux [8].

Baknuna Pfizer/BioNTech (COMIRNATY) — ne marpuuna BakuuHa Ha ocHoBi PHK (MPHK)
BiZl KopoHaBipycHOi xBopoOu 2019 poky. BoHa IHCTpYKTye KIITHHY BHPOOIATH OIKM aHTHTEHY S
(yacTMHA YyHIKaJbHOrO MmMMoBHaHOrO Oinka SARS-COV-2), 11100 BHKJIMKATH IMYHHY BIZIOBIIb.
EdekTuBHicTh, TOKa3aHa NPH KIIHIYHUX AOCTIHKEHHAX B YYacHHUKIB 3 HAsSBHICTIO a00 BiACYTHICTIO
o3Hak monepenuboi iHpekiii SARS-CoV-2, ski oTpuMalid IOBHY CEpil0 BakIMHU (2 H03H), CKiajia
6mu3pK0 95%, BUXOASYM 3 TBOMICSYHOI MeniaHu criocTepekeHHs. [licis BBeneHHs 1i€l BaKIMHN TyKe
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gacTo (=1 / 10) crocTepiratoTbcs roNOBHUI OlIb, Oinb y cyrinobax, 0ib y M’s3ax, O11b y MicIi 1H'eKuii,
BTOMA, 03HOO, TmipeKcis (Jacrime micis apyroi Ao3u), HaOpsKk B micti in’exmii. Yacto (Bix >1 / 100 mo
<1/10): mynota, mouepBoHiHHA B Micmi iH'ekmii. Pimko (Bim =1 / 1 000 mo <1/100): mimdaneHomnaris,
0e3coHHs1, OiIb y KiHIIBKaX, HE3AyKaHHs, cBepODK B Micui iH'ekii. Jdyxe pimko (Bim >1 / 10 000 mo
<1/1 000): mapaxniu bemma (rocTpuii nepudepudHuii mapaid JUIBOBOro HepBYy) [16, 17].

3a maEmMH OpPUTAHCHKOTO MOCTIIKEHHs, Mmicis mepmroi ao3u BaknuHu Pfizer/BioNTech
cucteMHi o0iuHi epexTu cnocrepiranucs y 13,5% mocmimxenux ocibd, micns apyroi go3u —y 22,0%
JociimkeHux. Micuesi mo6iuHi epextd —y 71,9% oci6 micns nepimoi qo3u iy 68,5% — micns apyroi
[13]. IIpoBexneni y CILIA mocmimKeHHS TaKOX MOBIIOMIISIOTH, IO MOOIYHI e(eKTH MICIsT APYTOi 103U
BaKIIMHA MOXYTh OyTH CHIBHIIIMMH, HDK micna mepmoi [18, 19]. 3a manumum [lepskaBHOTO
excrieprHoro neHTpy MO3 Vkpainu, npu 3actocyBanHi BakiuuHu Pfizer/BioNTech nepenbaueni
HECTpUATINBI MOmii michs iMyHizamii ctanoMm Ha 28 BepecHs 2021 poky cmocrepirammcs B 79,54%
HIeTUIeHNX, a Henepenbadeni — y 20,46% merurenux [8].

MeTo HamIOro AOCTI/KCHHS € JOMOBHEHHS HAsSBHUX NaHUX MIOA0 MOCTBAKIIMHAIBHUX
peaxiiiii Ha IPUKJIaal TOCBiTY IICTVICHHS CIiBPOOITHUKIB YepKachKol MEIUYHOI akaaeMil BaKIIMHAMM:
COVISHIELD, po3pobnenoro OxchopachkuM yHIBEpCHUTETOM, KommaHiero AstraZeneca Plc. i
BupoOsieHoro Serum Institute of India Pvt. Ltd, AstraZeneca, po3poGieHoro Okchopacbkum
yVHIBEpCHTETOM, Komranieto AstraZeneca Plc. i BupoOmenoro SK-Bio [11] i COMIRNATY,
po3pobneHoro HiMelpkoro kommaniero BioNTech y cmiBmpari 3 amepukancskoro Pfizer u kuTaiicbkoro
Fosun Pharma, sika BUpOOISETHCSI PO3POOHUKAMH.

Marepiaau i MeToau mociimxkeHnsi. [HdopMalito Uis BOro AOCTIKCHHS OyJio 3i0paHo
PETPOCTIEKTHBHO 32 JOMOMOTOI0 aHKeTyBaHHA: 60 cmiBpoOiTHHKIB Uepkachkoi MeOMYHOI akamemii,
aKux Oyno opraHizoBaHo mieruieHo BakiuHO COVISHIELD (mepmia mgo3a) B MpuMiMIeHH] 3aKiamy
25 Gepesnst 2021 poky, a Takox 12 oci0, sskux Oyno mierieHo B monependi 10 IHIB mo3a Mexamu
OpraHi30BaHOTO KOJICKTHBY; ILETUICHHS BaKIMHOIO AstraZeneca (Apyra 1o3a) 57 BUKIaAayiB, SKHX
OyJ0 oprani3oBaHO IICIUICHO B IpuMinieHHi 3aknany 11 gepsas 2021 poky, a Takox 10 oci0, skux
Oyio urerieHo B monepeani 10 aHIB 32 MeXaMHM OPraHi30BaHOTO KOJEKTHBY; 54 BHKIajada, SIKUX
Oyno opranizopano tiemieHo 5 uepBHI 2021 poky BakiumHOolo COMIRNATY; 52 ocobu,
OpraHi30BaHO MIETUICHUX II€I0 BaKIWHOO 25 yepBHs 2021 poky.

VYyacHUKaM ONUTYBaHHS NPOIIOHYBAJOCS BUOPATH 31 CIHMCKY MOXIMBUX NOOIYHHX e(eKTiB
(rimeprepmisi, 03HOO, BIJYyTTSI BTOMH Ta COHIUBOCTI, CIa0KiCTh, TOJIOBHUH O111b, Oib y M’s13aX, OiIb y
cyriobax, Oimp y wMicmi iH’eKmii, MeTajeBHMl mUpHCMak y poTi, O€3COHHsS, HEXHTh) Ti, SKi
CIOCTepiranucsl B HUX y JIeHb BakuuHauii Ta HacTynHoi no6u. Takoxk Oyno 3anpOrnOHOBaHO Ha3BaTH
iHII T00149HI eheKTH, KO TaKi BUHUKAIH.

Kpim Toro, koxxeH Ha3BaB cBoi cTaTh i Bik. Cepen memnenux nepuroro 03010 COVISHIELD
Oyno 18 yonoBikiB i 54 xiHkH, 0cid Monoxoro Biky Bix 20-39 pokis — 18 (25%), ocib 3pinoro Biky 40-
59 pokiB — 32 (44%), ocib, crapmmx 3a 60 pokiB — 22 (31%). Cepen mIeIUIEHUX APYIOK0 J03010
AstraZeneca — 16 (24%) gonogikiB i 51 (76%) *iHOK, 0ci® Monomoro Biky — 15 (22%), 3pinoro Biky —
31 (46%), ocib, crapmmx 3a 60 pokiB — 21 (31%). Cepen MIEIUIGHUX TEPIIOKD i JPYTOI JI030F0
COMIRNATY — 16 (31%) gomnogikiB i 35 (69%) xiHOK, 0ci0 MoJoioro Biky — 14 (28%), 3piyoro Biky
— 24 (48%), oci6 60+ pokiB — 12 (24%).

OOuuCIIeHHs IPOBOIMIIACSA Y €JIEKTPOHHUX Tabuuisax Microsoft Excel.

Pe3ysabTaTu gocaimkennsi. 3Beprae Ha cebe yBary, 0 HAaWNOUIMPEHIIMMH HOOIYHHUMU
eekTaMy BakKIMHAIT 000OMa MpernaparaMu cepeji ONMTaHUX HaMu 0ci0 Oyyu: OUIb y Miclll 1H’€KIii,
rineprepmisi, CJIa0KiCTh, BTOMa 1 COHJIMBICTb, TOJIOBHUM O1J1b, OlIb y M’s3aX, 03HOO, OijIb y Cyriobax
(Puc. 1). Kpim Toro, y AeKiIbKOX ONHMTAaHUX CIIOCTEpirajucs micis mepmoi i Apyroi Ao3u
COVISHIELD/AstraZeneca — BiguyTTs METajJeBOro NPUCMAKy B pOTi, OE3COHHSA, HYJIOTa,
3anamopouenHs, micis nepiroi qo3u COVISHIELD — Takoxk psicHa 0oiroya MEHCTpYaIlis, epuIiHHas
y TOpJi, HEeXUTh, a TAKOXK OUIb y pyLi A0 JIKTA, rimeprepmia y micui in’ekuii. Ilicns nepmoi mo3u
Pfizer/BioNTech (COMIRNATY) y oaHOro OmuTaHoro crocrtepirajgocsi 0e3cOoHHS, a micis Apyroi
JTO31 y MEKITBKOX — 0€3COHHS, METAICBHI MPHUCMaK Y POTI Ta HEXKHTD.
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Binby micyy FinepTepmin ChiBkicTe Broma Fonoeuui Gine  Binby m'Azax O3Hob Binby cyrnofax  IHWwi cumnTomy  Bes cumnTomie
H'eRLT COHAMBICTB

B MoGiyHui egerT mas Micue Tiekk npw | wenaexxi COVISHIELD B MoBiYHuA ederT Mae micueTinekt npu | wensewdi COMIRNATY
MoGiYHui ederT MaB MicLeTinekM npw |1 Wenneqxi AstraZ ensca MNoBiyHui ederT mae micue Tinekt npw |1 wenneqdi COMIRNATY

M NoGiyHui ederT mas micye npu ofox wennequax COVISHIELD/ AstraZenecal ModidHui edekT mae micuenpy obox wennedHax COMIRNATY

Puc. 1. Ilosisa nodiunux eghexmis npu wennenti nepuioro, opy2oio i 06oma 003amu 6aKYuH
COVISHIELD/AstraZeneca ma Pfizer/BioNTech (COMIRNATY), y iocomkax 00 KitbKocmi mux, Xmo
Ma8 HeCnpUAMIUGE peaxyii.

XapakTepHUM MOMEHTOM € TIepeBaXKHa MosiBa MOOIYHMX e(peKTiB Mmicis BBEIESHHS NEPIIOi J03H
COVISHIELD/AstraZeneca ta apyroi no3u Pfizer/BioNTech (COMIRNATY).

Haiinommpenimmm no6iuHuM edekToM, 0e3yMOBHO, € Outh y Micui iH’exuii. [Ipu nepriomy
mweruienHi BakuuuHoro COVISHIELD/AstraZeneca 1 000X mierieHHsAX BakiuHOK Pfizer/BioNTech
(COMIRNATY) BiH y TpeTHHI BUNAJKiB € €IWHUM HECTIPUATIMBUM IPOSIBOM, L0 BHHHKAE MIiCIIsS
nposeaeHHs merieHHA. [lpn mennenni npenapatom COVISHIELD/AstraZeneca BiH cnoctepiraBcst
a00 TUIbKY MiCiIsl BBEJCHHS HEPIoi 1031, a00 (pifiie) miciis BBEACHHS 000X 703, TO/I K IIPH IICTUICHHI
Pfizer/BioNTech (COMIRNATY) — B Giibmiocti BUMAAKIB Mmicias 000X 103. [Ipu 1bOMy B MOJIOIHX
mopeit, mermneanx COVISHIELD/AstraZeneca, BiH 3’sBnsiBcs y 78% BUTIaKax ITicIst BBEACHHS MIEPIIOT
qo3u 1 gume 60% — micas apyroi, Tomi Sk y Mosiomux Jnoged, merieHux Pfizer/BioNTech
(COMIRNATY), — y 71% micnst nepioi go3u i 79% — micnist apyroi. B nmroneii cepeHboro Biky Oilib y
MicIli iH’ekmii OyB siCKpaBillle BUPOXEHHH y THX, XTO BakKIMHyBaBcs mpernaparoMm Pfizer/BioNTech
(COMIRNATY). Axmo y BakumHoBanux COVISHIELD/AstraZeneca mpu mepuioMy IIEIUICHHI Led
nobOiuanii edext BimuyBano 50% omuraHWX JHO/EH CEpeAHBOTO BIKY, a Mpu Apyromy — 42%, 10 y
BaknmHOBaHUX Pfizer/BioNTech (COMIRNATY) — Bimnosimao 73% 1 64%. llle momiTHimme s
TeHJeHLis Oyna y mozaei moxuoro Biky: npu merieaHi COVISHIELD/AstraZeneca — 64% 1 29%, npu
mreruienHi Pfizer/BioNTech (COMIRNATY) — 92% i 77%. V crareBomMy po3pi3i npH HietuieHHi oboMa
npernapataMu 1MooiuHui eekT sSCKpasillie BUSBUBCS Y JKIHOK, Y BUNaJKy BakimHaiii Pfizer/BioNTech
(COMIRNATY). V yonosikiB npu nepmomy memieHHi COVISHIELD/AstraZeneca 6inp y wmicwi
i exnii 3’sBuBcs B 39%, npu napyromy meruienHi — 44%, npu nepiioMy mermieHHi Pfizer/BioNTech
(COMIRNATY) — 67%, mpu apyromy tmerteHHi — 63%. VYV IKIHOK TMpH TEpIIOMY INEIIeHHi
COVISHIELD/AstraZeneca — 69%, npu apyromy IuemieHHi — 41%, npu mnepmomy IIerUIeHHi
Pfizer/BioNTech (COMIRNATY) — 83%, ipu apyromy meruieHHi — 77%.

Jpyrum momupeHuM modivHuM eQeKToM € rineprepmis. [Ipu nepiomy nienseHHi BaKIUHOO
COVISHIELD/AstraZeneca rineprepmis 3piaka Oyna eiuHUM cumMnToMoM. Hatomicts, y Oinbimocti
BUIIAJIKiB IIPU BBEJICHHI 000X J03 000X BaKLMH TillEPTEPMisi MOEJHYETHCS 3 IHIIMMH CHMIITOMaMHU
pecripaTopHUX XBOPOO: ClaOKICTIO, 00JieM y M’si3aX, BTOMOIO 1 COHJIMBICTIO, a TaKOX 13 OojeM y
m’si3ax. [Ipu memnenni npenaparom COVISHIELD/AstraZeneca BoHa crioctepirayiacs, sK MpaBHIIO,
micns BBeAGHHS mepuioi o3, a npu memienHi Pfizer/BioNTech (COMIRNATY) — micnst apyroi
11039, 1 3Ha4uHO piamre, Hixk mpu memiedHi COVISHIELD/AstraZeneca. Y MOIOIuX JIOACH, IISTIICHUX
COVISHIELD/AstraZeneca, 1iei no6iuHuiA eekT 3’ sBisBes y 61% BUMAIKIB MiCIs BBEICHHS MEPIIOT
mo3u, a micnsa gapyroi — y 20%, Tomi sk y Momomux Jmoned, meruienux Pfizer/BioNTech
(COMIRNATY), — micns nepioi 103U He 3’sBIsIBCS B3araini, a 'y 43% — 3’sBisBcs micist apyroi. I3
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moael 3pinoro Biky, BakuuHoBanux COVISHIELD/AstraZeneca mpu mepimiomy MICIUICHHI mei
nobiunuii edext BimuyBano 47% ocid, a mpu apyromy — jume 13%, a y BaKUMHOBaHHX
Pfizer/BioNTech (COMIRNATY) — Bianosiaao 12% i 36%. B moaeii moxmioro Biky rimeprepMis
npu memwienHi COVISHIELD/AstraZeneca 3’siBisiiacs mpu BBeIeHHI mepmioi no3u y 45% a npu
BBEJIEHHI NIpyroi mo3u — He 3’sBisuiacs, npu meruieHHi Pfizer/BioNTech (COMIRNATY) —
BigmoBimHO 23% 1 31%. Y womosikie mpu mnepmomy tmemieHHi COVISHIELD/AstraZeneca
rineprepmist ¢ikcyBanacas B 33%, mpu Apyromy merieHHi — 6%, OpH TepIoMy ILIeTUICHHI
Pfizer/BioNTech (COMIRNATY) — 6%, npu npyromy memieHHi — 19%. Y KIHOK mpu mepuiomy
memeHHi COVISHIELD/AstraZeneca — 56%, mpu apyromy memineHHi — 12%, mpu mepmiomy
mreruienHi Pfizer/BioNTech (COMIRNATY) — 14%, npu apyromy 1eruieHHi — 46%.

TpetimM nomupeHuM NOOIYHUM e(peKTOM € cIalKicTh. Y OLIBIIOCTI BUMAAKIB NpW BBEACHHI
000X 703 000X BakIWH cHaOKICTh MOETHYETHCS 3 IHIIMMH CHMITOMAaMH PECIipaTOPHUX XBOPOO:
rineprepmieto, 601IeM y M’s3aX, BTOMOIO 1 COHJIMBICTIO, @ TaKoX i3 6onem y M’s3ax. [Ipu memmnenHi
COVISHIELD/AstraZeneca BoHa criocTepiraiacs, siK MPaBuilo, Micjs BBEICHHS MEPIIOi 103U, a IpU
memwieHHi Pfizer/BioNTech (COMIRNATY) — micas apyroi mo3u. Y MOJOIUX JIFOJACH, IIETUICHUX
COVISHIELD/AstraZeneca, cna0kicts crioctepiranacsa y 50% BUNaakiB micist BBEACHHS MEPIIOT 03U
1y 27% — micns npyroi; y Mmononux mopeit, mermieHux Pfizer/BioNTech (COMIRNATY), — B 14%
micnsg mepmoi go3m iy 21% — micma mpyroi. Cepen mozel 3piioro BiKy, BaKIMHOBAaHHX
COVISHIELD/AstraZeneca, npu nepuioMy IEIUIEHH] ¢1a0KicTh BiquyBaiio 34% ocib, mpu apyromy —
10%, y BakumHoBanux Pfizer/BioNTech (COMIRNATY) — Bignosigao 15% i 28%. Cepen moneit
noxwioro Biky cnabkicte npu 1memienHi COVISHIELD/AstraZeneca 3’sBisuiacs TpH BBEICHHI
nepmoi go3u y 36% a mpu BBemeHHI apyroi mosu — y 24%, npu mermieHHi Pfizer/BioNTech
(COMIRNATY) - sBigmoBigno 62% i 31%. VY 4ONOBIKiB 0pH TMEPUIOMY MICIUICHHI
COVISHIELD/AstraZeneca cnaOkicts ¢ikcyBanacs B 33%, mpu apyromy mieruieHHi — 13%, npu
nepmiomy memienni Pfizer/BioNTech (COMIRNATY) — 11%, npu apyromy merieHsi — 13%. ¥V
xinok npu nepmomy merienHi COVISHIELD/AstraZeneca — 41%, npu apyromy mieruienHi — 209,
npu nepiomy mersenHi Pfizer/BioNTech (COMIRNATY) — 33%, npu apyromy mieruienHi — 34%.

UYerBeptuii nommpeHnid moOiuHMi eekT — BToMa 1 COHNMBICTh. Y OUTBIIOCTI BUMAJKIB TPH
BBEZICHHI 000X 103 000X BakIUH IIe e(EeKT MOEMHYEThCS 3 IHIIMMU CHUMIITOMAaMH PECITipaTOPHUX
XBOPOO: TinepTepMmieto, 60leM y M’s13ax, CIIa0KICTIO, a TAKOXK 13 OoeM y M’s13aXx. XapaKTepHO, 0 B THX
JIFOZICH, Y KOTO 1l eeKT CroCTepiraBcs, BiH MaB Miciie (HE3aJIeKHO BiJl BULY BaKIIMHH) MTPU MICTIICHH]
1 meprmoro, i apyrorwo mo3amu. Y mononux moaed, meruienux COVISHIELD/AstraZeneca, BToma i
COHJIMBICTB criocTepiranmucs y 33% BuNaikiB micyisi BBEIEHHS 1 mepuioi, i Apyroi 103u; Y MOJIOJUX
mronet, mermennx Pfizer/BioNTech (COMIRNATY), — B 14% micast o6ox j03. Cxoxka KapTHHA
criocTepiranacs i B ocio 3pinoro Biky: y BakiuaoBannx COVISHIELD/AstraZeneca 25% mipu nepiiomy
i 26% npu apyromy mervieHHi, y BakuuHoBaHux Pfizer/BioNTech (COMIRNATY) — no 8% micns
IIeTIHHST KOXKHOIO 13 703. Cepen mofiell MOXWIOTO BiKy BTOMa 1 COHJIMBICTH TPH IIEIUICHHI
COVISHIELD/AstraZeneca 3’aBisijIucs IpH BBE/ICHHI TiepIoi 1031 y 41% a mpu BBEJCHH1 Ipyroi 03¢
—y 48%, npu memenHi Pfizer/BioNTech (COMIRNATY) — B 06ox Bumnajkax mo 31%. Y 4onoBikiB
npu nepmiomy meruteHHi COVISHIELD/AstraZeneca Broma i connuBicTh QikcyBanmcsi B 22%, npu
npyromy miemieHHi — 25%, npu nepmomy miemienHi Pfizer/BioNTech (COMIRNATY) — 11%, npu
npyromy teruieHHi — 13%. Y xiHok npu nepmomy 1eruienHi COVISHIELD/AstraZeneca — 35%, nipu
npyromy merienHi — 37%, npu 06ox merteHasx Pfizer/BioNTech (COMIRNATY) — 17%.

[le omauM mOMMpPEeHUM TOOIYHEM e(eKTOM € TOJOBHWI Oinb. Y OUIBIIOCTI BUMAJKIB TIPH
BBEJICHHI 000X J103 000X BAaKIMH T'OJIOBHHUH OLTb MOETHYETHCS 3 IHIUMHU CHMIITOMAMH PECIipaTOPHUX
XBOpOO: TirmepTepMiero, OoeM y M’si3ax, cIa0OKiCTIO, BTOMOIO 1 COHJIMBICTIO a TakoX i3 OoneM y M’si3ax.
Ipu wemrenni COVISHIELD/AstraZeneca BiH crocTepiraBcs, SIK NPaBWIIO, MICNISi BBEACHHS IEPIIOT
no3u, a npu merenHi Pfizer/BioNTech (COMIRNATY) — micast apyroi mo3u. Y MOJNOIUX JIFOICH,
meruieanx COVISHIELD/AstraZeneca, ronoBHUiA 0i1b crioctepirasest y 44% BUMAJKIB MICIs BBEICHHS
nepuioi no3u iy 13% — micns apyroi; y Monoaux moael, memnenux Pfizer/BioNTech (COMIRNATY), —
B 14% micns meprmoi mo3m iy 36% — micns mpyroi. Cepenm mromei 3pioro BiKy, BaKIIMHOBAaHHX
COVISHIELD/AstraZeneca, npu mepiioMy HICTUICHHI TOJIOBHUH OuTh BiuyBaiio 28% ocib, mpu 1pyromy
— yure 3%, y BakumHoBanux Pfizer/BioNTech (COMIRNATY) mpu mepmiomy IIEIUICHHI LBOTO
nobiuHoro edekry He (ikcyBajocs, TP Jpyromy IerieHHi BiH ¢ikcyBaBcs y 16%. Cepen moneit
noxwioro Biky rojoBuui Oute mpu mmiemteHHi COVISHIELD/AstraZeneca 3’SBJsBCSA IPH BBEICHHI
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nepmoi no3u y 23% a mpu BBeAeHHi Apyroi go3u — y 10%, mpu meruenHi Pfizer/BioNTech
(COMIRNATY) — BimgnoBigno 31% i 23%. VY dOJOBIKIB MpH MHEPIIOMY  IICIUICHHI
COVISHIELD/AstraZeneca ronoBHuii 6116 BigzHavyaBcs B 22%, IpH APYroMy LIEIUICHH] — HE BIA3HAYaBCs
30BciM, nipu nepiiomy merieHHi Pfizer/BioNTech (COMIRNATY) — 11%, npu apyromy mierieHHi —
13%. Y xinok npu nieprromy mermienHi COVISHIELD/AstraZeneca — 33%, npu apyromy IiersieHH] —
10%, npu nepmomy tierenti Pfizer/BioNTech (COMIRNATY) — 11%, nipu npyromy mmemieHHi — 29%.
JoBoui momupeHuM noGiaHIM e()eKTOM € Oilb y M’si3ax. Y OUTBIIOCTI BUIMAIKIB MPU BBEICHHI
000X 103 000X BakUMH OLTb y M’s3aX MOEAHYETHCS 3 1HIIMMHU CHMITOMaMH PECHipaTOPHUX XBOPOO:
rineprepmieto, 6oneM y M’s3ax, cnaOKiCTIO, BTOMOIO 1 COHJIMBICTIO a TakoX i3 6ojem y M’sBax. llpu
memeaHi COVISHIELD/AstraZeneca BiH CHOCTEpiraBcsi B OUIBIIIOCTI BHIAAKIB IICIS BBEICHHS
nepmoi mo3u, a npu wemenHi Pfizer/BioNTech (COMIRNATY) — micast apyroi ao03u. Y Monoaux
mozed, memnennx COVISHIELD/AstraZeneca, 0inp y M’s3ax crioctepiraBes y 50% BUNAAKiB micis
BBEZIEHHs mepimioi mo3u 1y 27% — micis apyroi; y monomux mmofed, memennx Pfizer/BioNTech
(COMIRNATY), — B 29% micns mepioi mo3u i y 43% — micis apyroi. Cepen moaeit 3pijoro Biky,
BakiuHoBaHux COVISHIELD/AstraZeneca, npu mepuioMy IIEIUIeHHI O0ib y M’si3ax BimuyBano 22%
oci6, mpu npyromy — 16%, y BakumnoBanux Pfizer/BioNTech (COMIRNATY) — Bianosigno 23% i
24%. Cepen mofeii noxuiioro Biky 0ib y M’ s13ax npu merienHi COVISHIELD/AstraZeneca 3’ aBisiBest
npy BBeJICHHI mepmoi no3u y 27% a mpu BBeAEHHI ApYyroi A03u — HE 3°ABJISBCS, NPH HICIUICHHI
Pfizer/BioNTech (COMIRNATY) — iamoBinao 38% i 23%. Y 40JOBIKiB IpH MEpPIIOMY IIETUICHHI
COVISHIELD/AstraZeneca 6inp y M’s3ax ¢ikcyBaBcs B 28%, npu apyromy mieruieHHi — 6%, npu
nepuomy tervieHHi Pfizer/BioNTech (COMIRNATY) — 17%, npu apyromy meruieHHi — 13%. Y xiHOK
npu nepwomy memnenHi COVISHIELD/AstraZeneca — 31%, npu apyromy memieHsi — 16%, npu
nepiomy wersenHi Pfizer/BioNTech (COMIRNATY) — 33%, npu npyromy memsenHi — 37%.
Hactynaum nommpenum moOGivHUM eeKToM € 03H00. Y OilbIIocTi BUNAKIB MPU BBEACHHI
000X 103 000X BaKIWH O3HOO TMOETHYETHCS 3 IHIIMMH CHMIOTOMAaMH PECIHipaTOPHUX XBOPOO:
rineprepmieto, 6oeM y M’si3aX, CIIa0KiCTIO, BTOMOKO i COHJIMBICTIO a TaKOX i3 Oonem y M sizax. [lpu
meruienHi COVISHIELD/AstraZeneca BiH crioctepiraBcsi, sSIK IPaBHJIO, Micis BBEISHHS MEPIIOi 03U,
a npu meruieHHi Pfizer/BioNTech (COMIRNATY) — micias apyroi jo3u. Y MOJIOIUX JIFOJICH,
memieHnx COVISHIELD/AstraZeneca, 03HOO cmoctepiraBest y 39% BUNAIKiB Imicisi BBEACHHA
nepmoi o3 1y 13% — micns gpyroi; y wmomommx Jroned, meruieHux Pfizer/BioNTech
(COMIRNATY), — micns mepiioi 034 HE CIoCTepiraBcs, a Micis APYyroi JA03u — CIIOCTepiraBcs y
21%. Cepen mopeir 3pinoro Biky, BakuuHoBanux COVISHIELD/AstraZeneca, npu mnepumomy
mieruieHHl 03100 BiguyBano 16% ocib, mpu npyromy — 6%, y BakunmHoBaHuX Pfizer/BioNTech
(COMIRNATY) micns mepmioi 1031 03HOO HE BiI4yBaB HIXTO, a micis apyroi gosu — 12%. Cepen
moneit moxuiaoro Biky o3H00 mpu merienHi COVISHIELD/AstraZeneca 3’sBSIBCSI TPU BBEJICHHI
nepmoi no3u y 23% a mpu BBemeHHI napyroi gosu — y 5%, mpu meruiensi Pfizer/BioNTech
(COMIRNATY) - sBimnoBimno 31% 1 8%. VY d4OJOBIKIB 0pu TMEPHIOMY  IICIUICHHI
COVISHIELD/AstraZeneca 03H00 dikcyBaBcs B 22%, nipu ApyroMy meriienHi — 13%, npu nepriomy
merienHi Pfizer/BioNTech (COMIRNATY) — He ¢ikcyBaBes, mpu apyromy mermieHHi — 13%. V
xiHok npu nepmomy meruieHHi COVISHIELD/AstraZeneca — 24%, npu apyromy meruieHHi — 6%,
npu nepiomy miersienHi Pfizer/BioNTech (COMIRNATY) — 11%, npu apyromy mieruiensi — 14%.
Takoxx momupeHuM MoOIYHUM edekToM € Outh y cyrnobax. Y OUIBIIOCTI BUIMAJAKIB TIPH
BBE/IEHHI 000X 703 000X BakiMH OLTb y M’sI3aX TMOEOHYEThCA 3 TilepTepMicro, OoyieM y M si3ax,
cJ1a0KiCTIO, BTOMOIO 1 COHJIMBICTIO @ TakoX i3 OosieM y M’si3ax. [Ipu miersienHi o0oma rpenaparamu BiH
CTIOCTEpITaBcsl, SIK PaBHJIO, ITICIIsl BBEJICHHS pyToi 103u. Lle sBuile sckpasilie IposSBIIIOCS Y BHIIAIKY
IICTUICHHS BaKIIMHOIO COVISHIELD/AstraZeneca. vy MOJIOIUX JIFOJIEH, IIETUICHUX
COVISHIELD/AstraZeneca, 6ib y cyrio6ax micis BBEJCHHs NEPILIOi 103U HE CIIOCTEpiraBcs, a Mmicis
BBEJICHHS JIPyroi 103W — CrocTepiraBcs jMine y 7% ONWTaHHMX; y MOJOIUX JIIOJCH, MISTUICHUX
Pfizer/BioNTech (COMIRNATY), — micis nepiioi 1031 TakoX HE NPOSBISBCS, a MICIs APYrol 03 —
npossisaBes y 29% oci6. Cepen moaeit 3pinoro Biky, BakunHoBanux COVISHIELD/AstraZeneca, npu
MepIIoMy HIeTIeHH] 01Tk y cyrio6ax BiauyBano juire 3% ocib, mpu npyromy — 10%, y BaKIIMHOBaHUX
Pfizer/BioNTech (COMIRNATY) — BianosigHo 8% i 20%. Cepex ntojeil MOXWIOrO BiKy Oilb y
cyrnob6ax npu mermneHHi COVISHIELD/AstraZeneca npu BBeeHH] nepIiioi 103U HE 3 SBISBCS, a PU
BBEJICHHI Jpyroi a03u — 3’sBisiBes y 5%, npu memienHi Pfizer/BioNTech (COMIRNATY) —
BianmoBingHo 23% 1 15%. V uonogiki npu nepmomy mierwieHHi COVISHIELD/AstraZeneca 6utb y
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cyrnobax He (ikcyBaBCs MpU SKOTHOMY 3 IIEIUIeHb, Npu mepiomy memieHHi Pfizer/BioNTech
(COMIRNATY) — Takox He (hikcyBaBcs, Mpu APyroMmy mieruieHHi — B 6%. Y KIHOK TpH MEpIIoMy
memienHi COVISHIELD/AstraZeneca — 2%, nipu apyromy merenHi — 10%, mpu nepmromy mieruieHHi
Pfizer/BioNTech (COMIRNATY) — 14%, npu apyromy merieHHi — 29%.

PozbepeMo Takok BHUTIAQAKH, KOJH B ONMUTAHHUX HE BHUSBIISABCS KOIHHUH 13 MOOIYHHUX €(EKTIB.
IIpn memrenni COVISHIELD/AstraZeneca 11e sSIBHINE CIOCTEPITAIOCS, SIK TIPABUIIO, ITICIS BBEIACHHS
npyroi nosu, a npu mersenHi Pfizer/BioNTech (COMIRNATY) — micns mepmoi 1o3u. Y MOJIOIuX
monert, mermtenux COVISHIELD/AstraZeneca, moOiyHi €(eKTH TiClii BBEICHHS MEPIIOi 103U
3’SBJSUTUCS 3aBXKIHU, 3aTe Micis Apyroi no3u He 3°sBisuncs y 40% OnuTaHuX; y MOJOIUX JIIOACH,
memneHnx Pfizer/BioNTech (COMIRNATY), no6iunux edextie He Oymo B 21% ommraHux micus
nmepmioi 1 B Takoi K KUIBKOCTI omuTaHux — michs napyroi nmo3u. Cepex jroneil 3pinoro BiKy,
BaknmHOBaHNX COVISHIELD/AstraZeneca, mpu nepiioMy HIeTJieHHI TOOIYHUX e(deKTiB He Oyio B
16% ocib, npu npyromy — B 48%, y BakumHoBanux Pfizer/BioNTech (COMIRNATY) — BiamoBigHO
23% 1 20%. Cepen miojell MOXWIOrO BIKY BIJCYTHICTh MNOOIYHMX eQEKTIB MNpU MICTJICHH]
COVISHIELD/AstraZeneca crnoctepiranacsi npu BBeleHHI nepmoi no3u y 18% a mpu BBeaeHHI
npyroi nosu —y 43%, npu wemnenHi Pfizer/BioNTech (COMIRNATY) — BianosinHo 8% 1 Takox 8%.
VY uvonogikiB npu nepmomy mierienHi COVISHIELD/AstraZeneca »oaHuX moOiyHUX €(EeKTIB He
¢ikcyBanocs B 33%, npu apyromy mermieHni — B 50%, npu mepmomy meruieHHi Pfizer/BioNTech
(COMIRNATY) — B 22%, npu apyromy mierieHHi — B 44%. Y 5KiHOK IpHU MepIIOMYy MICTUICHHI
COVISHIELD/AstraZeneca nodiuaux edexris He 0yi0 B 6%, npu npyromy meruieHHi — B 43%, npu
nepuromy merieHHi Pfizer/BioNTech (COMIRNATY) — B 67%, npu apyromy mieruienHi — 11%.

[Ticna mepmoi nosu COVISHIELD/AstraZeneca y oanoi 3 onuranux (1%) cmocrepiranocs
onHO4YacHO 8 pi3HMX MOOIYHHMX edekTiB (rimepTepmis, Oimp y M’sA3ax, 03HOO, OUTH y MICII iH €Ki,
BTOMA 1 COHJIUBICTb, CIa0KICTh, TOJIOBHUH OiJib, Hy/10Ta), y 6% ONMUTaHUX — O 7 OOIYHUX ePeKTiB, y
13% — 1o 6,y 8% —mo 5,y 10% — o 4, takox y 10% —mo 3,y 11% — o 2, y 29% — no ogHOMYy.
Komuux modbiunmx edexTiB He cioctepiranocs y 13%.

[Micas apyroi no3u COVISHIELD/AstraZeneca y oHoi ocobu (1%) cnioctepiranocst 9 pizHux
noOiyHMX edexTiB (Ipu INeIUIeHHI MepuIol 0300 B i€l ocobu Oymno 4 mobiuHux edekra):
rineprepmisi, 0i1b y M’s13aX, 03HOO, OiTb y MicIi iH’€KIIil, BTOMa 1 COHJIMBICTh, CIAOKICTh, TOJIOBHUH
0intb, Ol y cyriio0ax, HexuTh. Takox y 1 (1%) onuranoro criocrepirainocs 8 mo0iuHUX edexTis (Ipu
HICIUICHHI MEPIIor0 /103010 — 7), me y ogHoro (1%) — 7 (npu meruieHHi nepiioro 103010 — 4). Y 3%
ONUTAaHUX crocTepiraiocs no 6 nobiuaux edekris, y 4% —mo 5,y 6% —no 4, me 'y 6% —mno 3,y 13%
—1no0 2,y 16% —mno 1, y 46% noGiuHux edexTiB HE criocTepiraiocs.

3arajgom micas apyroi no3u BakumHu COVISHIELD/AstraZeneca MOpIBHSHO 3 TEPIIOIO
JI03010 KUIBKICTh TOOIYHMX edeKTiB 3MeHmmiacs y 57% onurtanux, He 3MiHmiaca y 16%,
30inpmmnacs y 21%.

[Micns mepmoi mo3m Bakumau Pfizer/BioNTech (COMIRNATY) B omuoi ocobu (2%)
crnioctepiranocst 8 mobiuHnx edekriB (TimeprepMisi, 6Tk y M’s3aX, 03HOO, Oib Y MicHi iH €Ki, BToMa
1 COHJMBICTH, CJAOKiCTh, TOJIOBHMH Oinb, Oinb y cyrinobax). Kpim Toro, y 2% onuranux
cnoctepiranocs 7 mobiuHux eexTiB, y 6% — 6,y 4% -5,y 7% -4,y 11% -3,y 20% -2,y 30% — 1,
y 19% onmTannx no6iuHUX eeKTiB He CrocTepiranocs.

[Micnsa apyroi no3u Bakuuuu Pfizer/BioNTech (COMIRNATY) y 4% oci6 crocrepiranocst 8
no0iuHuX egexTiB, y 6% — 7,y 7% — 6,y 6% — 5,y 17% — 3,y 13% — 2, y 30% — 1 noOiunuii edexr,
19% onurannx moOiYHUX epeKTiB He OyIIO.

CepenHss  KUIBKICTh ~ MOOIYHMX  €(EeKTIB  MpU  MEepIioMy  IICIUICHHI  BaKIMHOO
COVISHIELD/AstraZeneca cranoBuia 2,9+0,3, npu nepiiomy mervieHHi BakuuHotoo Pfizer/BioNTech
(COMIRNATY) — 2,1+0,3; npu apyromy miervieHHi BakiuHoro COVISHIELD/AstraZeneca — 1,6+0,3,
nipu ipyromy nieruienHi Bakiuaoto Pfizer/BioNTech (COMIRNATY) — 2,5+0,3 (Puc. 2).
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Puc. 2. Cepeons rinokicmo nobiunux egpexmis npu nepuwomy (p<0,001) ma opyeomy (p<0,05)
wennenni COVISHIELD/AstraZeneca ma Pfizer/BioNTech (COMIRNATY).

[Ipu mopiBHAHHI KITBKOCTI TOOIYHUX e(EKTIB Y KOXKHOTO KOHKpeTHOro namieHTa micns [ ta 11
IIeTUICHHS] BCTAHOBIIEHO, IO y THX, XT0 BaknuHyBaBcsi COVISHIELD/AstraZeneca, KiNbKiCTh TaKuX
edexriB 30unbmmIacs y 40% onutanux, 3meHmunacs y 42%, samummiacsa 6e3 3min y 18% ocib. ¥V
TuX, XT0 BakuunyBascs Pfizer/BioNTech (COMIRNATY), kiibKicTh MOOIYHUX e(EKTIB 30UTbIINIACS
y 59%, 3menmmnacs y 21%, 3anmummiacs 6e3 3mid y 20% onuTaHuX.

OOroBopeHHs1 pe3yJbTaTiB. Pe3ynpTatd, OTpuMaHI B HAIIOMY MJOCHTIKCHHI, B ILIOMY
BiJIIOBIAIOTH JIiTepaTypHUM naHuM. llinTBepmKeHO, M0 HAWTOMUPEHIIIMMA TTOOIYHUME eeKTaMu
BakuuHyBaHHs mpenapatamu COVISHIELD/AstraZeneca ta Pfizer/BioNTech (COMIRNATY) € 6ii1b
y Micli iH€KIii, TiABUINEHHS TeMIepaTypy Tila, CINa0KiCTh, BITYYTTS BTOMH Ta COHIIUBICTH,
TOJIOBHHI 0ilTb, O1Th Yy M’s13aX, 03HOO [11, 12, 16, 17]. B okpeMux BuIafKax Miciist MIETUIEHHS EPIIOI0
nozoto COVISHIELD/AstraZeneca criocrepiraiucs JIerke 3alaMOpOYEHHs, TMEpIIiHHS B TOpI,
HyJoTa, OUb y Pyl A0 JIKTA, pscHa Ooio4ya MEHCTpyallisi, aiapes. Y JKIHKH BIKOM 52 pPOKH
Temneparypa TpuMainacsi 4 ami. Ilicnst BBemeHHA APYroi A03W LBOTO IpenapaTy CHOCTEpiramucs
OKpeMi BHIAJIKH JIETKOTO 3allaMOPOYCHHSI 1 aJlepriyHuX BUCHUIMAHb. [Ticiisl MIETIeHHs MepIioo 103050
Pfizer/BioNTech (COMIRNATY) 3pinka croctepiraiucsi Kallelb, TIilIOTOHIs, a Micis HICTUICHHS
JpYror 103010 — OHIMIHHS pyKH, OJIOBaHHS, ajJepridHi BUCIMIIAHHA, Kamelb. Y 48-piuHoi >KiHKH
CIIOCTEPIranocs 3amalieHHs ITaxXBOBOTO JTiMQOBY3TIa.

[NopiBHSIHHS BUHUKHEHHS TIOOIYHUX e(DEeKTiB MpH HICTUICHH] 3a3HAYEHUMH JBOMa BaKIMHAMH
cBiqunth, mo COVISHIELD/AstraZeneca mOMITHO YacTillle BUKJIUKAIN BTOMY 1 COHJIUBICTb.

[Ipn upomy, sikmo wmicueBuil edekT — Oinb y Micmi iH’ekuii — y 0OaraTboxX BHIIQAKax Mir
3QJIMIIATACSA €IMHUM IPOSBOM IMOOIYHOI il BaKIMHHM, TO CHCTEMHI MOOIYHI €(EeKTH, SKIIO BOHH
BUHUKAJIM, Hal4acTilne 3’ ABJISUTMCS SIK KOMIUIEKC IpUIonoaioHux cummnromis [10].

3BepTae Ha cebe yBary, mo npu BakuuHyBaHHI npenapatom COVISHIELD/AstraZeneca
mo0iuHi eeKkTH 3’ABJSUIMCS MEPEBAKHO IMIC/s BBEACHHS MEPIIOi J03U, TOAI K IPH BaKIMHYBaHHI
Pfizer/BioNTech (COMIRNATY) — micias apyroi gosu [13, 14 18, 19]. Ilpu 1poMy mpu mepIIoMmy
HICTUIEHH] N0sIBa y OJHi€l 0cOOM 3HAYHOI KiJIbKOCTI MOOIUHMX e(eKTiB (5 — 7) Olnpln XapakTepHa Ais
BakuuHyBaHHa npenaparom COVISHIELD/AstraZeneca, Toai SK Ipu BBEJEHHI APYroi JO3M — IS
Pfizer/BioNTech (COMIRNATY).

[ToGiuni edexTu sickpasille MPOABIUIUCS cepell 0ci0 Mooamoi BiKOBOI IpyMH, IO MOXHA
IHTEpHpPETYBaTH SIK PE3yJbTaT TOTO, 1[0 MOJIOMI JIIOAW MAaIOTh CHJBHIIY IMyHHY CHCTEMY, 3aBISKH
SIKIf BUPOOJISIIOTBCS [IUTOKIHY, 1110 CTBOPIOIOTH 3anajibHui ehekT Ha TKkaHuHM opraHismy [20]. Cepen
BIKOBHUX TPYIl HA APYTOMY MiCIli TTICIIS MOJIOZ1 32 TIOMIMPEHICTIO TIOOIYHUX €EeKTiB — JTFOJIU MOXHIOTO
BiKy, OpraHi3M SIKHX, BOUYEBH/b, [TOPIBHSIHO 3 JIIOJbMH 3piJIOTr0 BiKy, OUIbII XBOPOOJIMBO pearye Ha
BBEICHHS MEJMYHHX TPETapaTiB.

[ToOiuHi edekTH BakIMHYBaHHS dYacTime (IKCyBaaucs y KIHOK, HDK y YOJOBIKIB, IIO
MOB’SI3YIOTh 13 MPUCYTHICTIO B )KIHOUOMY OpPraHi3Mi TOPMOHY €CTPOTeHY, SIKUH CIIpHs€ BUPOOICHHIO
CWJIBHIIIIOTO IMYHITETY, & OTKE MOsBi MO0IYHMX edeKTiB [7].
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BucHoBku. Y HamoMy AOCTiKEHHI cepell MicleBuX MOOIiYHMX e(eKTiB HaHMOINpPEeHi UM
OyB Oinp y Micmi iH’ €Kil (BiH 4acTO MOKE HE TTOE€JHYBATHUCS 3 IHITUMHE e(EeKTaMu), Cepel] CACTEMHUX
— TABHUINEHHS TeMIIepaTypH, CIaOKiCTh, BTOMa 1 COHJIMBICTh, TOJIOBHUHA O111b, OLIb y M’s3aX, 03HOO.
[Tpu upoMy 3rafaHi cuCTEeMHI MOOIYHI e(eKTH YacTO MOEeIHYBaIHCS MixK coboro. Haiibinem sickpaBo
OinpmIicTh MOOIYHUX e()eKTiB BUSBISUIACSA B MOJIOAWX JIFOJICH, IO TIOB’S3aHO 13 CHIIBHIIIO IMYHHOIO
CHCTEMOI0, JaCTillle y XKIHOK, HIXK Y YOJIOBIKiB.

[loGiuni  edexTr  yacTimie  BHABISUIMCS ~ NpPH  IIEIUICHHI  MEPLIOID 03010
COVISHIELD/AstraZeneca i apyroto no3oto Pfizer/BioNTech (COMIRNATY).

Yci mi oOcraBuHM HEOOXiTHO BpaxoOBYBaTH IIPH TPOBENEHHI KaMIlaHil 3 BaKI[MHAIIII.
PexoMeHyeThCSl IpUHAHMHI KOPOTKOYAaCHE MEIMYHE CIIOCTEPEKEHHS 32 0CO0aMU, SIKi OTPHMYIOTH
nepiny no3y Bakunau COVISHIELD/AstraZeneca i apyry no3y Pfizer/BioNTech (COMIRNATY).

IlepcieKTHBH MOAAJBIIMX AOCTiAKeHb. Ciif MPOTOBXKUTH BHBUCHHS MOOIYHUX €(EKTiB
BaKIIMH, 5IKi 3aCTOCOBYIOThCA JUIA MICTIICHHS BiJl KOpOHaBipycHOI XxBopoou 2019 poky.
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BBenenue. B pesynbTare TEeXHOTEHHOW JESTETHHOCTH YEIOBEKA B OKPYXKAMOIIEH cpere
paccerBaeTcsi OTPOMHOE KOJIMYECTBO CBUHIIA M ero coeauHenuit [10; 9; 6], oOiias macca KOTOPOro
npesbimaer 600 Teicsd TOHH [1]. 3HauMTENpHAsA YacTh METaJlJIa PaCCEMBAETCS B OKPYXKAIOIIEH cpefie
0 00pabOTKH - TIPH €ro NepeMeleHnH, 00OTallleHnd U COPTHPOBKE, a TaKKe B pe3yJIbTaTe TaKHX
BBICOKOTEMIIEPATYPHBIX TEXHOJIOTHH, KaK METaJUTyprus, MPOU3BOJCTBO IIEMEHTA, WCIIOJIL30BaHUE
TOIIJIMBA U T.JI.

Hapsiny ¢ npupoaHbMu UCTOYHMKaMH, B ['py3un omacHoOCTh 3arpsisHeHus co3naer Kasperckuit
pyIHBII KoMOHHAT. B mporiecce o0oraiieHust MoJIuMETaIUTHYeCKON Py/Ibl IPOMCXOJTUT 3arpsi3HEHHE PEKH
Marmasepa, cojep)KaHUe CBUHIIA B KOTOPO, B 3aBUCUMOCTH OT HMHTEHCHBHOCTH TIPOM3BOJICTBA,
NPEBBILIACT JOMYCTUMBII YPOBEHb OT HECKOJBKUX THICAY JIO JECATKOB ThHICSY pa3. OT peku Maiasepa
NPOBEJICH OPOCHUTENBHBIM KaHajl, KOTOPBIM OpOIIAETCS OONbIIas YacTh CELCKOXO3SMCTBEHHBIX YTOAMH
MyHuIEnanuTeToB bonaucn m Mapreymn — 7440 rekrapoB. Kak m3BectHo, TOwmmch cHaOxaercs
CEJIbCKOXO3IHCTBEHHBIMU MTPOYKTaMH, B OCHOBHOM, HMEHHO U3 3THX MyHULIMIAIUTeToB. Kpome Toro, Ha
NPOAOJDKEHUE JIECATKOB JIeT B perdoHe KaxeTw NpUMEHSUTCh MPOTHBOTPAIHBIE PaKeThbl, OOMIBHO
paccenBaBIIE B OKPY)KAIOIIEH Cpelle COeMMHEHHs CBUHIA. BombInyro mpobiieMy COCTaBISET MacCOBOE
WCTIONIb30BaHNE COJEPIKAIIETO TETPA3THIICBUHEI] ICIIEBOTO OSH3MHA.

OpraHus3M TMOTJOMIaeT WOHBI CBHHLA IpPH JAbIXaHWH, B BHJE B3BCIICHHBIX B BO3AyXe
a’po30Jieil, W TPH IONB30BAHHUU 3arpsA3HEHHON IMTHEBOM BOJONM M Tpomykramu murtanus [11;6].
CuHer| coOupaeTcsi B JIeNo—opraHax (KOCTHBI MO3T, KOCTHAs TKaHb, MapEeHXUMAaTO3HBIC OpPTaHBI),
COXpaHseTcsl TaM B TEYCHHE [UIMTENFHOTO BPEMEHHM, MHOTJAa Ha MPOTSHKEHWU Bced XKu3HH [7; 5] u
NPE/ICTABISIET COOOH MOCTOSHHBIN UCTOYHUK MHTOKCUKANWH [3].
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B cBs31 ¢ aKkTyabHOCTBIO BBIILIEH3IOKEHHOTO, MBI IOCTABHIIN TIepel cCOOOH 3a1ady MCCaeoBaTh
JUTUTENIbHOE BO3/ICHCTBHE HA OPraHW3M MajbIX 103 CBHHIA (YTO, MPEIMOJIOKUTEIBHO, COOTBETCTBYET
YCIIOBHSIM MPOYKUBAHUS B 30HAX MMOBBIIICHHOTO 3arpsi3HEHUST CBUHIIOM). [Ipy 3TOM y4HTHIBaJICS TOT (haKT,
9T10*“l NIeHP JKU3HW KPBICHI paBeH 52 AHAM JKHU3HHU deioBeka [2]” M, COOTBETCTBEHHO, 2 MecsIa JKU3HU
KPBICBI COOTBETCTBYET 8,5 rofiaM »KM3HU 4enoBeka. Mbl MOPQOIOTHIECKH UCCIISOBATIM TPAHCIIOPTHYIO
(DYHKIIMIO DPUTPOIMTOB, a Takke (QYHKIMUA CEPJACYHO-COCYUCTON U JIbIXaTeIbHOM CHCTEM, U,
COOTBETCTBEHHO, BO3MOYKHOCTh PeaM3al[ii MAKCUMAIbHON (PU3NUECKON aKTHBHOCTH.

Martepuansl u MeToabl. [[s penieHUs TOCTaBICHHBIX 3a/a4 B KauecTBe OOBEKTa
HCCIICIOBaHUs ObLIH BBHIOpaHbI OeCIIOPOAHbIE Oelbie 1adopaTOpHbIE B3POCbIe KPhICH, Maccoi 160-180
rpamMm (36 mTyk). B xoxe akciepuMeHTa 1ab0paTOpHbIE )KUBOTHBIE HATPY>KAIMCh CBUHIIOM B TEUCHHE
JIByX MecsleB. Mbl 1aBajl UM pacTBOPEHHBIN B MUTHEBOM BOJE YKCYCHOKHCIIBIM CBUHEL] U3 PACUYETA B
cytkr 0,3MWIIIMIpaMMa YHCTOTO CBHMHIIA Ha KWJorpamMM Beca. KOHTpOJIBHBIC >KMBOTHBIC (8 IITYK)
HAXOJIWJINCh HA OOBIYHOM DAIMOHE €Jbl M MUThA. B TEYeHHE SKCIEPUMEHTa MBI CTPOro COOJIHOAIN
«Guidelines for Ethical Conduct in the Care and Use of Nonhuman Animals in Research» —American
Psychological Association [8]. 13 B3siToii U3 BeHbI XBOCTa KPOBH Opaiii Ma3oK ISl MUKPOCKOITHYECKOTO
UCCIICJIOBAHUST M ONpEACTSUIM  ToKasarenb Temornoduna. Jlns wuccrienoBaHus —0COOCHHOCTEH
nopHUPHUHOBOrO OOMEHA KaXKIbIe ACCATh JHEH BO B3ATOM W3 BEHBI XBOCTA KPOBHU OIICHHBAIN YPOBCHb
(hITIOOPECLICHTHOTO  CBEUCHUSI TMOPPHUPOHOB. JIJIsI THCTONOTHMYECKOTO HCCIEAOBAHUSI Marepual
(cepmeunass MbIina, Jierkue) ¢urkcupoBaics B 12%-HoMm (opmanube. M3roToBjIeHHBIC CPE3bl
OKpPALLMBAIMCh I€MAaTOKCHIMHOM M 303MHOM. /[l BBISABICHUS YJIbTPACTPYKTYPHBIX W3MEHEHUU B
OPUTPOIMTAX, MHOKApAe M JETKHX HCHOJNB30BAICS  3JICKTPOHHO-MHKPOCKOIMHUECKUH — METOI.
Ynerparonkue cpessl Opamuck ynbrparomoM LKBIII u Reichert Ultracut-E. Jlns ynmeTpacTpykTypHOTO
aHaJTN3a UCTIOIB30BAIMCH AJIEKTPOHHBIE MUKpOocKorbl DMB-100A, Tesla BS-500 u JEM 100SX.

PesyabTaTbl  ucciaenoBanusi.  lccremoBanume MmaTepuaiia, TOJMYYEHHOTO B pe3ysbTare
MOJICITUPOBAHUSI SKCIIO3ULIMK CBUHIIA, MTOKA3aJI0, YTO Yepe3 MecsI] Mociie Hadala SKCIepUMEHTa B KPOBU
Ppa3BUIICA HeJ’IBII\/'I pAa W3MEHEeHHH. Y Bcex HCCIICOAOBAaHHBIX JXMUBOTHLIX IMOABWIMCH JSPUTPOLMUTEI C
0a30(hUITHHON 3EPHHUCTOCTHIO, KOJMYECTBO KOTOPBIX B CMHUYHBIX chydasx jgocturano 40-45 B mone
3penus. Takke ObUIO Pa3NMMYHBIM COZCPKAHHE PETHKYJOIMTOB B KPOBHM JKUBOTHBIX KOHTPOJBHOH H
IKCTICPUMEHTANLHOW Tpym. CKOPOCTh OCENAHUSI DPHUTPOIMTOB Y OKCIEPUMEHTATBHBIX IKMBOTHBIX
Jocturajga 25 MM. yac. 3HAa4YMTENbHO CHM3WICS IoKasarellb remornoouHa. Mccnenmosanuem sddexra
(hIIOOPECIIEHTHOTO CBEUCHUsI TIOPHUPOHOB YCTAHOBJIEHO, YTO, MO CPAaBHEHUIO C HOPMOM, 3HAYUTEIHEHO
aKTHBU3UPOBAICSA CHUHTE3 mnopdupuHa. CTpyKTypa SPUTPOLIUTOB Y 3KCIECPUMEHTAIBHBIX JKHUBOTHBIX
ommuaetcs nonuMopdusmom. [IpuBiekaeT BHUMAHNE BBIPAXKCHHBIA aHU30IMTO3, Ha (HOHE JHUCKOIMTOR
MHOTO  DJIMICOLMTOB, JIPEMAHOIMTOB, MHIICHEBHAHBIX OSPUTPOLUTOB U «TCHEW» SPUTPOIIUTOB.
YMEHBIIICHO KOJMYECTBO OONAAIOIIMX BBHICOKOH ONTHYECKON IMIOTHOCTBIO TeMOTTIOOMHCOACPIKAIINX
TpaHyJ, B CBA3H C YeM HAOIIOIaeTCs HU3KAs INTOTHOCTh HEKOTOPBIX ApuTpormToB (Puc. 1).

, o S T AR A ﬂ
R, = 2% |

R

MueHesuoHvle spumpoyumsi (3) u «menuy spumpoyumos. X 4000. Ilpasas snekmponoepamma —
IPUMPOYUMBL U MAKPOGDazu pasHoul diekmponHo-onmuyeckou niomuocmu. X 4000.
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I'ncronoruyeckoe ucciaea0BaHUE CEPACYHON MBI SKCIIEPUMEHTAIIBHBIX KUBOTHBIX B COCYAAX
MHKPOLUPKYJISIPHOTO pPyClia, B OCHOBHOM, B KalMJUIAPaX BBIABWIO arperamvio 3puTporuToB. CTEHKH
apTepuoJl YMEPEHHO YTOJIIECHBI. B HEKOTOPBIX y4acTKaxX MPOCBETHI OTHOCHTEIBHO KPYIHBIX apTEpHOI
PacIIMpEHbl M MEPETONHEeHbl KPoBbIo. llonepeynasl nCuepuYeHHOCTh MBIILIEYHBIX BOJIOKOH CEpALia 4acTo
BhIpakeHa ciabo. Yacte WX pazolieHa. DJIeKTPOHHO-MHKPOCKOIHMYECKOE HCCIICIOBAHNE CEpACUHOMN
MBIIIIIBI TTOKA3aJI0, YTO, KaK B HOPME, TaK M B YCIOBHUSIX 3KCIHEPUMEHTA TPOCBET KaNLIIpa COACPKUT
OJHy WM [BE OSHAOTENUANbHbIE KIETKH. BpllleykasaHHble KIETKM OTIMYAIOTCA ApPYr OT Jpyra
ANIEKTPOHHO-ONITHYECKOH MIIOTHOCTHIO MaTpHKca. B ycnoBusX aKkcriepuMeHTa OOJIbIEe «CBETIBIX) KIETOK
U KIETOK C NPOMEXYTOYHOH IUIOTHOCTBIO, YEM «TEMHBIX» KJIETOK. IIpOoCBET KammwIsIpoB cepAeYHOMN
MBIIIIBl HEOJHOPOAEH, BCTPEYAIOTCS YYaCTKM C aire3uedl 3pUTPOLMTOB Ha  IUIa3MOJIEMMeE
sHporenuormToB (Prc. 2). Co cTOpOHBI MpOCBeTa IMTOIUIA3Ma 00pa3yeT MIMPOKHUE, ITMHHBIE BBIPOCTHI,
KOTOpbIE 3aHMMAIOT OOJBIIYI0 YacTh NPOCBETa M CBA3BIBAIOTCS CO CKICCHHBIMHU 3JPUTPOLUTAMH.
OH/I0TeNMaNbHBIA TTOKPOB OTEYHBIM, CO CTOPOHBI IPOCBETA PACHOJIATAIOTCS MENKHE MHHOLMTO3HBIC
My3bIPBKHU. Y CHJICHHE MTUHOLIUTO3a COMPOBOXKIACTCS MOSBICHAEM KPYITHBIX BE3HKYJIBIONb MPOCBETA U B
0azanpHON YacTH MUTOIUIa3Mbl. LluToriazma 3anmoinHeHa COAEePKUMBIM HI3KOH 3JIEKTPOHHO-ONTHYECKON
IUIOTHOCTH, B KOTOPOM OIIPeNeISIIOTCS OTAEbHbIE puOOCOMBI. B 1uTomasMe «CBETbIX» KIETOK CHIKEHO
kommdgecTtBOo opranemut (Puc. 2). MwurtoxoHApuM TpeTepneBaroT AUCTPOGHUECKHE W3MEHEHHS, 4YTO
MPOSABISIETCd WX OTEKOM, Je30praHu3alueil KpUCT M TMOSBIEHHEM B MaTpuKkce Moiocteil. Sapa
SHJOTENMOIUTOB OTEUHBIE M COACPKAT MEJIKO3EPHHUCTHIH MaTpukc. BOmm3u smepHoli MeMOpaHbl MMEeT
MECTO KOHJICHCAIlMs XpOMaTHHA B BWE KPYIHBIX TpaHyl. Ha o030pHOIi snekTpoHOorpamMme Ha (one
BHYTPUKJIETOYHOTO OTE€Ka M OTE€KA MEXKIETOYHOIO IPOCTPAHCTBA BBIABISIOTCS MHOLMTBI KaK C
Jle3opraHm3anuell, Tak W 0Oe3 Hee. B 30He, mpunmexamed K capkoleMMe J1e30pTaHN30BaHHBIX
KapANOMHOLIUTOB, MHUTOXOHIPHU [1e(OPMUpPOBAHbI, MX MATPUKC HPOCBETIECH, KPUCTHI YMEHBILIECHBI B
pa3mepe, B OOJIBIIION YacTH opraHeiul otMedaercs pparmentarws (Puc. 2), koe-rae cpeiu 0CTaTKOB KPUCT
PacIoIoKEHbI IUIOTHBIE OCMUO(GWIBHBIC TPaHyJbl. BCTpedyaroTcsl TakKe MHTOXOHAPHUU C YYallleHHOM
ceThio KpucT. Koe-rae oOHapy:KMBArOTCSI BTOPHYHBIE JIM30COMBI C AJIEKTPOHHOIIOTHBIM MAaTPHKCOM, B
KOTOpPOM HMHOTJa BUIHBI IMy3bIpbku (Puc. 3). 3auacTyro JM30COMBI CIMBAIOTCS C JIMIONPOTEHIHBIMU
BKIIOYCHUSIMH B CapKOIUIa3Me€ KapIHOMHOLMTOB. B cyOcapkoieMHOil 30HE OTMEYaeTcsi HaJudue
CBOOOZHBIX PHOOCOM M HEOOJIBIIOrO KOJIMYECTBA MEJKO3EPHUCTHIX NoyucoM. CTpyKTypa MHOGHOPHILT
COXpaHeHa, HO Koe-TJic OTMEYAeTCss WX YaCTUYHBIM pacmag ¢ o0pa3oBaHMEM T'OMOTEHHBIX YYacTKOB
HHU3KOM 3JIEKTPOHHO-ONTHUYECKON TIOTHOCTH, B KOTOPBIX OOHAPYKUBAIOTCS OOJIOMKH JIICKOB M OCTaTKU
pacnaBimmxcs MeMOpaHHBIX CTPYKTYp. B okomnosiiepHoi 30HE Koe-Tjie OOHApYKUBAIOTCS CBETIIBIC
Y4YacTKH, JUIIeHHbIe BKIFoueHni u opranem (Puc. 3). MHorna B BhIIIEyKa3aHHOW 30HE B BHZE METKHX
3epeH BBIIBIISIETCS TJIMKOTeH. B simpe XpomaTHH npeacTaBieH B BUIE KPYITHBIX IPaHyJI, PACIIOIOKEHHbBIX
MOOJIM30CTH OT SIIEPHON MEMOpaHbI.

Puc. 2. Jlesas anexmporospamma — 6 yumoniuazme SHOOMEIUOYUMO8 NPeodaadaem co0epucUMoe HUKOU
INEKMPOHHO-ONMULECKOU NJIOMHOCMU U CHUdICEHO Kouvecmso opeanent. X 3000. [Ipasas
NEKMPOHOSPAMMA — OeCMPYKMUGHBLE MUNMOXOHOPULU KAPOUOMUOYUNOB, 6 OOTILUIUHCIIEE KOMOPbIX
Kkpucmol Oeqgpopmuposanvt. X 14000.
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Puc. 3. Jlesas anexmponoepamma — 6 KapOuOMUoOyumax Ommesaromcst GMOPUUHble TU30COMbL C
anexmpoHuo-niomuvim mampurxcom.X 30000. [Ipasas snexmponocpamma — c8emublii y4acmox 8
OKOJNIOSIOEPHOU 30He, TUUEHHbII eKITouerull u opeanent. X 4000.

I'ucTonornyeckoe ucCCleIOBaHUWE MaTepualia, B3SATOTO W3 JIETKHX HSKCHEPUMEHTAIBHBIX
JKUBOTHBIX, TIEPUOPOHXUATLHO © B MEXKaIbBEONSPHBIX MEPETOPOAKAaX BBIIBUIO YMEPEHHO
BEIPQXXCHHYIO KJIETOYHYIO peaknuio. B HekoTopeix OpoHxmonax oOHapyxkeHa mponmdeparus
SMUTENHANFHBIX KIETOK. B OobIleidl 4YacTW cilydaeB MPOCBET abBEOJ pACIIUpeH M B HEM
00HApYKUBAIOTCS CIYIICHHBIE OIHTENUANbHbIE KIETKH, KOJIHYECTBO KOTOPBIX KOJEOJeTcss OT
EJVMHUYHBIX JIO0 HECKOJBKHX JIECATKOB KIETOK. B MpocBeTe HEKOTOPBIX aJbBEOJI BCTPEYAOTCS
cKomieHus: dputporuToB. Yacto oOpamaer Ha ce0si BHUMaHUE pa3pblB  MeEXKaJIbBEOJSIPHBIX
MIEPETOPOJIOK, B PE3YJIBTATE YEro WX IMPOCBETH OOBEINHEHEI. B cTpoMe 00HApYKUBAIOTCS €IMHUYHBIC
CKOIUICHHUSI ApUTPOIUTOB. HeoqHOpoHA KapTWHA M3MEHEHHH COCYAWCTOro pyciia. boimblmas dactp
COCYZIOB, IPEUMYIIIECTBEHHO BEHBI, paclIupeHbl. [IpocBEeT HEKOTOPHIX W3 HHUX MYCTOW, B OCTaJIbHBIX
COJICPIKUTCS KPOBb B Pa3HOM KOJIMYECTBE. B kanmuuisipax MPOMCXOAMUT arperaius 3puTPOLUTOR.
DJIeKTPOHHO-MHUKPOCKOIIMYECKOE UCCIIEA0BAHUE BO3IYITHO-KPOBSIHOTO Oapbepa BBISIBHIIO, YTO HArpy3Ka
WOHAMH CBHWHIA B KonmdecTBe (,3MI/KT BBI3BIBACT M3MEHEHHS B YIBTPACTPYKTYPHOW OpraHH3alluf
KalmUIBIPHON cTeHkH. [lurormna3sma Ooblel 9acT SHIOTeTMABHBIX KIETOK cBeTnas. B mx mpocsete
MHOTO SPUTPOIMTOB U JAPYTuX (HOPMEHHBIX 37eMeHToB. OOpaaet Ha cebsi BHUMaHHE HEOTHOPOTHOCTh
KanWJUISIPHOTO MIPOCBeTa. B OONBIIMHCTBE HAOTENHNOLUTOB CyOMEeMOpaHHO OOHAPYKUBAIOTCS KPYITHBIE
MUHOIMTO3HBIE MY3bIPhKH, HEKOTOPHIE M3 KOTOPBIX CIUBAIOTCS U CO3MAIOT eIUHYI0 CTPYKTYpY (Puc. 4).
Ha ¢one Bakyonmsamuu KIETOK, KOJMYECTBO OPraHe/I B WX IUTOILIa3ME CHIDKEHO, B YaCTHOCTH,
OTMEYaeTcs PE3KOe CHM)KEHHE KOIWYECTBA MUTOXOHJAPHN, MUCTEPH SHAOIIIA3MATUYECKOM CeTH |
komruiekca ['onbmku. B 1mroriasmMe opraHeuisl pacnpefielieHbl Kak B OKOJIOSJISPHON 30HE, TaK U B
MapruHaJIbHOM YacTu KJIETOK. MAaTpUKC MHUTOXOHIPHUNA IUIOTHBIA M 3epHUCTHIM. KonndyecTBo KpUCT B
HUX 3HAYMTENFHO yMEHBIIEHO. B IUTOmIa3Me 3HAOTETHOIUTOB BCTPEUAIOTCS €IUHUYHBIE KHUPOBBIE
BKJIFOUCHHUSI W TIEpBUYHBIE PUOOCOMBL. B sipax oOHapykuBaeTcss KOHJACHCAIMS SIEp XpOMaTWHA W
VIUIOTHEHHE HYKJICOIUIa3Mbl, UIMEIOTCSI KPYITHBIE SIPHIIKHA ¢ PUOPHMILIAPHBIM KOMITOHEHTOM. SnepHas
o0oouka o0Opa3yeT WHBardHalid, B pe3ylbTaTe Yero BO3pacTaeT KOHTAKTHAs IUIOMIAJbh C
apracrormiasMoii. bazanbHas MeMOpaHa KanISIPOB OTEUHAas!, HEOJHOPOAHON IJIOTHOCTH U INIMPHHBI. B
MeCTax ee NMPHICKAHUS K CTPYKTypaMm ajbBEOJIIPHOTO DIHTENNS, KOHTYD CIIOCB HESIBHO BBIPAXKEH U
OTIMYaeTcss OCMHUO(MWIBHOCTRIO. B CyO3HIOTENMALHOM MPOCTPAHCTBE HAKOIUIEHO MPO3PavyHOe
BEIIIECTBO, IIOTHOCTh KOTOPOTo MOP(OJIOTHIECKH aHAJIOTUYHA TUIOTHOCTH HaXOJsIIeics B ajbBeoax
cyOcraniyu. Ha 0030pHOH 3IIEKTpOHHOTpaMME MEKAJBBEOJISIPHBIE TIEPETOPOJKH OTECUHBIE U
orpy6esue (Puc.4). VX OCHOBHOE BELIECTBO NPOCBETICHO, KOE-TA€ TOMOTE€HHOE. B HEKOTOpBIX
yYacTKaxX SHIOTEIUOIMTHI CIYIIEHBI U OOHaXKeHa 0a3zanbHas MeMOpaHa KalHJUISPOB. AJIEBEOJIONUTHI
nepBoro Tumna oteyHsle. Ha oHe oTeka nuTorma3Mel 0OHAPYKUBAIOTCS €TUHUYHBIE MEJIKHE BE3UKYJIbI,
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3aI0JIHEHHBIE COJICP’KUMBIM HU3KOW AJIEKTPOHHO-ONTHYECKOH MIOTHOCTH. CO CTOPOHBI AJIbBEOJIIPHOTO
MPOCBETa MHUTOIUIa3Ma oOpasyeT ckiamgdateie cTpykTrypbl (Puc. 4). Koe-rme B 3THX JKe ydacTKax
AJIEKTPOHHO-ONTHYECKas ITIOTHOCTH IIUTOJIEMMBI CHI)KeHA. Hu3Kkas 31eKTpOHHO-0NTHYeCKas TNIOTHOCTh
oTMEYaeTcs Takke B MAaTpPUKCE OTEYHBIX MHUTOXOHIPUH. 3HAYUTETBHO CHHXKEHO KOJHMYECTBO
pacIHIMPEHHBIX HCTEPH SHAOIIA3MATHICSCKON CETH. AJTbBEOJIONUTHI BTOPOTO TUIIA B pe3yJIbTaTe OTeKa
yBeIMYECHB B O0BeMe. B 1uromiasMe oOHApYKHMBAIOTCS YYAaCTKH HEOJHOPOJHON IIOTHOCTH.
Cdepuueckas ¢opma siiep yTpaueHa, B OCHOBHOM, BAOJIb KapHOJIEMMbl OTMEYAeTCsl KOHICHCALUS
xpoMatuHa. B nuromnasMe yBeandeHO KOJIMIECTBO BaKyosel 1 my3bIpbKoB. BOnn3u anmapata ['onbmku
3a4aCTyI0 PacIojaratoTcsl MOJIUBE3UKYISIPHBIC TENbIA, KOTOPhIE MPECTABISIOT CO00H OrpaHHYCHHYIO
eIMHOI MeMOpaHo# IPyIy MEITKUX BE3UKYJI. B IUTOMIa3Me TakKe YBETUYECHO KOJUYECTBO YKUPOBBIX
BKIItoueHUH (Puc. 5), mu3ocoM 1 001aIa0NMX MATPUKCOM Pa3IMYHON TNIOTHOCTH IUTOCOM. MaTpuKkc
OTEYHBIX JIM30COM TOMOTCHHBIN, KPUCTHI YKOPOUEHBI, KOe-TJIe TIOJTHOCThIO pa3pylicHbl. MeMOpaHHbIe
CTPYKTYpPbI OCMUO(HIIBHBIX Tejel orpyOeBIre. DTH 00pa3oBaHUs paccesHbl 110 Bcell IUToIIa3Me, Ho
Oomplnas WX 4YacTh paclojlaraeTcs B AanWKaJbHOM 30HE KIETKH. [lmacTWHYaThle KOMILICKCHI
pacmiMpeHsl W COAEpKaT BakyolsienogoOHele BkmoueHus (Puc. 5). M3MeHeHus anbBeosipHOTO
STHUTENHNS COMPOBOXKIAIOTCS YBEIWYCHUEM KaK pPa3MEpOB, TaK M KOJUYECTBA ATbBEOJSPHBIX
MakpodaroB. B 3amomHeHHBIX HU3KOH 3JIEKTPOHHO-ONTUYECKOH TNIOTHOCTH COJACPKUMBIM MPOCBETAX
abBEOJI COACPIKUTCS OT OJHOTO A0 Tpex MakpoharoB. OCMHOPUIBHOCTh UTOMIIA3Mbl MaKpo(daros,
M0 CPABHEHUIO C albBEONISIPHBIM SITUTEIMEM, yBelHUeHa. B 3epHUCTYIO DHIIOMIA3MATHUECKYIO CETh
[UTOIUIa3MBl ATHX KIIETOK BKJIIOYEHBI Xopomro auddepeHnrpoBanHble puOOCOMBI. B pa3mmyHbpIx
YYacTKax [MUTOIUIA3MBI PacIoIaraloTcsl HyKJICONPOTEUIHBIE KOMIUIEKCH B BUIE CBOOOTHBIX pUOOCOM
W TOoJHCOM. B mutomnnmasme, B CpaBHEHHH C JAPYTUMH OpraHEIIaMH, KOJMYECTBEHHO 3HAYUTEIHHO
NPEBATUPYT MOTUMOP(HHBINA TU30COMHBIN ammapat. B BUIe Kak OTHENBHBIX TElNell, TAK U CIUBIIUXCS
CTPYKTYD, OHH PacCEsHBI 10 BCeil IUTOILIa3Me.

Puc. 4. Ilpasas s1eKmpoHoSpamma — MHONICECME0 IPUMPOYUMO8 8 NPOCEEMe I1e204H020 KANULIAPA.
CybomeMmOpaHHO 6 SHOOMENUOYUMAX OMMEUAEMC L MHONCECTBO NUHOYUMOZHBIX NY3bIpbK08. X
6000.I1pasas 51eKMPOHOSPAMMA — MENCATLEELONAPHASL NEPE2OPOOKA OMEUHAS, CO CMOPOHbL NPOCEema
YUMONAA3MA KAemKU 00pazyem MopuuHucmonoodoouyro cmpykmypy. X 8000.
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Puc. 5. Jlesas snexkmponoepamma—e anveeonroyumax Il muna mHodcecmso 6axyoieil, ny3uipbKos u
arcuposwix exmouernuti. X 8000. Ilpasas snekmponocpamma -6 anveeoroyumax I muna mumoxonopuu
Heuemko-3amemuennvie. Ilnacmunyamole KOMRIAEKCbL PACUUPEHbL U 8 HUX OMMeUAiomcst
8axyonenododmvie oopazosarnus. X 6000.

Oocy:xaenne pe3yjbTaToB. V3MeHeHUs B nepueprUSCKO KPOBH BBISIBISIOTCS B paHHEM
MIEPHUO/Ie CBUHIIOBOTO BO3ACWUCTBHUS, HO, HECMOTPS Ha 3TO, KOJIMYECTBO TE€MOTIIOONHA JIOJITO OCTAETCS B
mpenenax HOPMEL. ['eMaTolormdeckne W3MEHEHHS NpU BO3JCHCTBUM CBHHIIA XapaKTePU3YIOTCSH
OTpE/ICICHHON 3aKOHOMEPHOCTBIO: OHM HAYUHAKOTCS PETHKYJIOIUTO30M, OJHOBPEMEHHO C 3THM
MOSIBJISTIOTCS. SPUTPOIIUTHI ¢ 0a30(UIBHON 3€PHUCTOCTBIO U 3aTEM, MO3IHEE, MOCTEIIEHHO CHUXKASTCS
KOJIMYeCTBO TeMorinoOmHa. OOpamaer Ha ce0s BHHMAaHHE, YTO BHIIIEyKa3aHHBIE IIPOIIECCHI
COMPOBOXIAIOTCA TAaKXKE TI'eMOJIM30M. TakuMm 00pa3oM, aHaU3 pPe3yJibTaTOB COOCTBEHHBIX
HCCHC}IOB&HHﬁ, a TaKiKC pE3yJIbTaTOB MHOT'OYUCIICHHBLIX, U3bICKAHHBIX HAMW HAayYHBIX I/ICCJ'IC,ZIOBaHI/Iﬁ
JIIPYTHX aBTOPOB, TIIO3BOJIAET IMPENIOJIOKUATh, YTO CBHUHIIOBAS OKCIO3MUIMS  CIIOCOOCTBYET
(hopMupoBaHUIO B oprann3Me (HhoHa aHEMUH.

73% copnepxaiiierocsi B OpraHu3Me jkejie3a BXOJIUT B COCTaB reMoriiodonHa, 16% conepxurcs
B (eppurune, 3% - B muoriodbune, 2% - B coctaBe xene30-noppupoHoBbix depmentos u 0,1% - B
r1a3me KpoBu. [10100HO TeMOoriIo0MHY, MHOTTIOONH COAEPIKHT KeNe30-TIOP(PUPOHOBYIO TPYIIILY — I'eM,
C TOMOIIIBIO KOTOPOIr0 00pPaTUMO MPUCOCTUHSIET KUCIopo . OOIIEH3BECTHO, YTO MUOTJIOOUH UIpacT
BRXHYIO POJIb B NEPEHOCE KHUCIOPOJa, NEMOHUPOBAHUM €ro B TKaHAX u jauddys3um B KieTku. [Ipu
CBUHIIOBOM 3KCIIO3WIIUU, CKOpPEe BCEro, MMEET MECTO HapyIIeHHWE TaKKe CHHTE3a MHUOIIIOOWHA.
YTpata wiu CcHKeHHe (YHKIMH MHOTIOOWHA TSDKENBIM TPY30M JISDKET Ha MHOIUTHI H,
COOTBETCTBEHHO, Ha U TaK OIPaHIMUYCHHO MPOTEKAOINE YHEPreTHUECKHE TIPOIIECCH B KIIETKE.

YABTPacCTpyKTYpHbIE HW3MEHEHHs] B CEpPIACYHOW MBIIIIE, B OCHOBHOM, IPOSBISIOTCS
W3MEHEHUSMH JHEPreTHYECKOTO armapara KapAHUOMHOIMTOB. MHTOXOHAPHAIBHAS PEaKlus SBHO
YKa3bIBa€T HAa BHYTPHUKIECTOYHYIO THIIOKCHIO M, COOTBETCTBEHHO, Ha OTpaHHWYEHHE MeTaboin3Ma.
PaspuBaronmuecss B MHUTOXOHJPHUSX HW3MEHEHUS HOCSAT MO3aMKOOOPa3HBIM XapakTep, 4YTO, II0
MOP(}OIOTUYECKON OIICHKE, YKa3bIBAeT HAa PA3HOCTOPOHHMI XapaKTep HapyIIEHHH 3TUX OpraHenl.
CrabunbpHOCTh  MOPGO(YHKIIMOHATIBHON OpraHW3allil MHUTOXOHJPUI SIBISETCS €IWHCTBEHHBIM
yCIIOBHEM BBIPa0OTKH dHepruu. CTPYKTYpHBIE W3MEHEHHUS 3TUX OpraHejUl BBI3BIBAIOT W3MEHEHUS
MPOTEKAIONINX B HUX OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMid, 4YTO, COOTBETCTBEHHO,
OTpakaeTcs Ha TEYCHUU YHEPTETUICCKHUX MPOIIECCOB B KAPTUOMUOIIUTAX.

CTpyKTypHBIE W3MEHEHUsI 3JIEMEHTOB MHOTOKOMIIOHEHTHOTO BO3IYIIHO-KPOBSHOTO Oapbepa
JICTKUX  (&JIbBEONSIPHO-KANWUIApHass MeMOpaHa) SBISIOTCS CaMOil TIJIABHOW TMPUYUHON THUIIOKCHU
oprau3Ma. B 3TuX yCIIOBHSX HapylIacTcs ra30BbIi OOMEH MEXTy albBEOJaMu U KpoBbIO. OrpyOncHue
KOJUTareHa W OJIACTHHA SIBJISICTCS TPUYWHOW OTPYOJICHUS MHTEPCTUIIMYMa M YBEIMYCHHsS TOJIIMHBI
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BO3YIIHO-KpPOBSHOTO ~ Oapbepa.  [loMHOKpOBHBIE — KamwuIspel — MpETEpIeBalOT  AWisATanuio. B
MHTEPCTHIHAILHOM TPOCTPAHCTBE MEX/Y dHIOTEINATEHBIME KJIETKAMH OTMEYAeTCsl OTeUHasl KUIKOCTB,
KOTOpasi TPOHMKAET Takke B IPOCBET anbBeol. bazambHas meMOpaHa, B CBS3M C IPONUTHIBAHHEM
JKUIKOCTBIO, CTAHOBUTCSl YTOJNILUCHHOM W orpyOeBmiell. B pesysibrarte HapylleHWs MPOHUIIAEMOCTH
AITbBEOJISIPHO-KATIMIUIIPHONH MEeMOpaHbI CHIDKAeTCs! MPOAYKIWs cypdakranTa. @OPMUPYIOTCS aTeIeKTa3bl.
[poucxoaut orpanmdeHne KPOBOOOPAIIEHHS 1, COOTBETCTBEHHO, YXYAIIACTCS TPO(PHKA aJIbBEOIL.

BoiBoabl. Mcxoms W3 BBIIIECKA3aHHOTO, JUIMTENBHOE MOCTYIUICHME B OPraHu3M W3
OKpYKalolled cpeapl JaKe MajbIX O3 HOHOB CBUHIIA MPUBOAUT K CHIDKCHUIO TPAHCHOPTHOH (QYHKIIMU
SPHUTPOLMTOB U, TIPEAINOIOKUTEIBHO, OTPAaHMYCHHIO IIEPEeHOCa KHUCIOpoAa B KapIHOMHUOLHTAX,
JICTIOHUPOBAHMS €r0 B TKAaHAX W JU(Qy3un B KIETKH, BBI3BIBACT CTPYKTYPHBIC M, COOTBETCTBEHHO,
(GyHKIMOHAIBHBIE U3MEHEHUS! B CEPIACYHO — COCYAUCTOM CHUCTEME M BO3IYIIHO-KPOBSIHOM Oapnepe
JBIXaTeNbHON CHCTEMBI. B pesynprare 3TOro, make HpH OTCYTCTBUHM KIMHUYECKHX IIPOSIBICHHH,
HPOMCXOIUT OTPAaHNYCHHE BOZMOXKHOCTH PeaTM3aliii MaKCUMAIBHOW (pU3NIeCKOi aKTHBHOCTH.

BeposiTHOE penieHre 3Toi mpoOieMbl COCTOUT B MCIIOIB30BAHMH TaKUX MPUPOAHBIX JIeUeOHO-
NpOQUIAKTHYECKHX CPEICTB, KOTOpBIE BBIBOAST M3 OpraHM3Ma KaK paHee HaKOIUICHHBIE, Tak
UIEPMAHEHTHO ITOCTYIAIONINE WOHBI CBMHIA M HOPMAJIHM3YIOT BBI3BAaHHBIC CBHUHIIOBOW SKCIIO3UIIUEH
HapyIleHus 0OMeHa BelecTs [4].
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Introduction. Selie's theory of stress has wide dissemination in different spheres of medicine
and biology [10,7,11,1,2,3,6]. Development of stress-reaction on different irritants by quantity — is
lying in basis of many pathological processes.

That is why the study of this problem permits to penetrate into the mechanisms of diseases
more deeply and substantiated theoretically some methods of treatment [7].

Meanwhile the quality criterions of estimation of intensity degree and phase of stress reaction
are not reliable.

L. Garkavi and co-authors [7] were making an attempt to estimate such description of adapt
reactions depending on intensity and duration of irritant acting. They called the adapt reaction on weak
irritant reaction-training reaction mild intensity reaction-activation reaction and on strong or
extraordinary irritant-stress reaction.

We were to study effectiveness of antiohomotoxic preparations influences on unspecific adapt
reaction of organism using criterions worked out by L. Garkavi and co-authors [7].

The aim of investigation was to establish the possibility of modulating the resistance of
organism by putting in antiohomotoxic preparations and to determinate an individual dosage of
antiohomotoxic preparations.

Material and methods. The main work was being done on the base of Georgian LLS of
Physical Culture and on the base of Center of Treatment, Thilisi. 57 patients 19-58 of age were taken
for the investigation (tab.1). They were divided into two groups. Group A (30 person) was prescribed
antiohomotoxic preparations dosage according to general rules of usage of Heel firm preparation.
Control and correction of the dosage of Heel firm preparation was making of croup B (27 persons)
once a week [9]. By it’s phone parameters of white blood group A and B didn’t have truthfully
differences (p>0,05).
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Blood was taking in the morning on an empty stomach on the day when treatment began (or
on the day before) — initiate background, and then once week [2]. The count of the leucocyte’s formula
was being made by the known method. Other formal elements of white blood and common amount of
leucocytes were only additional features indicating valuable reaction degree, its intensity and its
relation to generally accepted limits.

Table 1. Disseminated patients

Diagnosis Amount of patient Group A Group B Age
men women (years)
Gastritis 10 1 6 5 19-45
Colitis 5 - 3 2 24-50
Adnexitis - 3 2 1 29-42
bronchial asthma 6 2 4 4 28-35
Cystitis 2 3 3 2 31-58
Arthrosis 16 2 10 8 50-58
Thrombophlebitis 2 5 2 5 42-56

All 41 16 30 27

Reaction index (R) was used to characterize adapt zones of reaction. It's equal to correlation
between the number of lymphocytes and filamented neutrophils and have the most quantity in zone of
reaction at a heightened activation-from 0,70 to 0,96 and then in descendent order-zone of reaction of
calm activation — from 0,51 to 0,69, training reaction zone — from 0,31 to 0,50 and stress reaction zone
from 0,30 and lower [7].

Results and their discussion. Analysis of not specific adapt reaction showed that they are
proceeding by stages and are characterized by certain complex of changes in composition of white
blood, the level of organism unspecific of resistance, inflammatory processes and metabolism depends
on these changes.

We have exposed the main, background zones of adapt reaction in patients by analyses of
white blood (dr.1).

Stress reaction zone. As we know from Selie’s works, the stress is characterized by
leucocytosis, eosinopenia, neutrophilosis [7,5,11]. The conducted investigation allowed to fix medium
quality parameters of stress in patients (40 person) number of lymphocytes 17,3+3,92%, filamented
neutrophlus 80,5+5,68%, stab neutrophilus 8,2+1,11%, eosinophilus 0,3+0,53%, monocytus
8,8+1,61%, leucocytes (12,0+£1,89)"10° reaction index is equal to (R) 0,22+0,55.

Training reaction zone (9 person). The number of lymphocytes within the lowest norm zone
23,8+2,99%, filamented neutrophilus 65,3+2,62%, stab neutrophilus 4,6+0,37%, eosinophilus
1,3+0,5%, monocytus 4,8+0,83%, leucocytes (9,6+0,73)"10°, reaction index is equal to (R) 0,36+0,05.

Activation reaction zone, divided into calm activation reaction zone (5 person) the
lymphocytes number — within the half of norm zone 32,4+1,34% filamented neutrophlus within the
lowest half norm zone 55,0+1,22%, stab neutrophilus 4,6+0,55%, eosinophilus 1,6+0,55%, monocytus
4,6+0,55%, leucocytes (6,4+0,89)"10°% reaction index is equal to (R) 0,59+0,03 and heightened
activation reaction zone (3 person) number of lymphocytes 40,3+0,58%, filamented neutrophlus
46,0+1,73%, stab neutrophilus 5,0+0,82%, eosinophilus 4,3+0,58% and monocytus 5,7+1,16%,
leucocytes (7,7+0,58)"10° reaction index (R) is equal to 0,88+0,04.

Deviation from the marked parameters of white blood for training reaction zone and activation
reaction zone — leucocytosis (more than 8,0710°), leucopenia (less than 4,0°10%) monocytosis (more
than 7%), monopenia (less than 4%), basophilia (more than 1%), eosinophenia (less than 1%) or
eosinophilia (more than 6%) — points to tenacity of this reaction, to breaking up of conformation in
functioning under the systems of organism.

The analysis of the received results showed that to achieve therapeutic effect it’s necessary, to
act, and to support strongly either training reaction zone (slow heightening resistance of organism to
different diseases), or activation reaction zone (quick heightening of resistance of organism).

The strongest reaction of “health” is a heightened activation zone, which causes high
unspecific resistance of organism.
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Draw 1. Parameters of white blood until putting “Heel” firm preparation.
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The comparison of the results of groups A and B (dr.2) in the end of cure by antiohomotoxic
preparations of Heels firm has showed the next: the number of patients of group A was in stress
reaction zone feel from 21 to 10 patients. The number of patients in training reaction zone increased
from 5 to 10 patients and in calm activation zone-from 2 to 8 patients, and in heightened activation
reaction zone the number of patients stayed the same (2 patients).

The number of patients which in stress reaction zone wash observed in group B after finishing of
treatment (dr.2). The number of patients in training reaction zone increased from 4 to 10 persons and in
calm activation reaction zone from 3 to 13 persons and in heightened activation zone from 1 to 4 persons.

This single-minded usage of individual doses antiohomotoxic preparations in group B gives a
quick and more effective cure in above mentioned diseases.

The result of blood analysis of patients in group A and B which were in the end of cure in training
and activation zone: the complete disappearing of complains and health improving was observed.

Patient of group A (10 person) after cure by antihomotoxic preparations have not showed
health improving and leucocytes formula also pointed to absence of normalization. There were found
out diseases with structure changes (cirrhosis hepatic, heavy chronic gastritis, ulcer in exacerbation
phase, new growths of different organs and tissues).
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Antiohomotoxic treatment with the help of transferring patients to training reaction zone was
done in acute gastritis, colitis adnexitis, bronchitis, cystitis.

Calm and at the same time quick anticoagulation action has been received with the help of
transferring patients to the training reaction zone. This is especially effective when it is necessary
simultaneously receive antiinflammation effect (for exp. acute thrombophlebitis).
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Draw 2. Quantity correlation (in %) in group (A[:] ) and (B). ‘Which are on
different stages of activated till (I) and after (IT) using antiohomotoxic preparation of Heel

firm.

The curing with the help of transferring patients to the activation reaction zone was conducted
in chronic inactive processes (chronic gastritis, colitis, bronchial asthma, arthritis). Activation reaction
zone was also used for complete, finishing of the cure of acute inflammatory processes, for protecting
from actions of different damaging factors by absence of expressing leucopenia. Transferring patients
to calm activation reaction zone also was used for normalization blood coagulation and transferring to
the heightened activation reaction zone was used by in chronic thrombophlebitis.

Thus, to active curing effect it’s necessary to get strong support either by training reaction zone or
by activation reaction zone. Deviation from the certain zone (to the stress) is a signal for decreasing (or
increasing) the dose of antiohomotoxic preparations for transferring unfavorable reactions in the limits of
its normative parameters. For this aim we worked out a special coefficient of adaptation reaction. Reaction
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coefficient (F) — the number on which we must multiply (or divide) the dose antiohomotoxic preparations,
to transfer: into the next adaptation reaction zone. It is individual for each patient. For young patient’s “F”
varies in average from 1,5 to 2,5, for patients weakened and old “F” is equal from 1,2 to 1,5.

How to choose preparation doze?

If blood indices are becoming typical for training zone after the first taking antiohomotoxic
preparations, than in case it is necessary to support reaction is certain zone the dose is not changed (till
the next blood analysis). If it’s necessary to cause activation reaction zone the doze is increased after
multiplication of the offered coefficient. If the activation zone appears after that, so “F” is selected
correctly. There can be two variants, if “F” turns out to be true to the fact:

a) the training reaction zone remains, then it’s necessary to increase the first doze taking more “F”’;

b) instead of activation reaction zone the stress reaction zone will develop — “F” must be decreased.

If blood indecisive becoming typical of activation reaction zone after the first taking the
preparation, then in cases it’s necessary to support activation reaction zone the doze must be left the
same. If the training reaction zone must be exposed, it’s necessary to decrease the doze, dividing by
offered “F”. If blood indices remain typical for stress reaction zone after the first taking of preparation,
the dose must be decreased fill the next blood analysis dividing by the “F” — size. If the patient’s
organism remains the same in stress-reaction zone after that then the selected “F” is too small. And if
training reaction zone is too large then activation reaction zone-the “F” size is selected right.

In calculation “F” it must be taken into account that the main thing is not to get info stress
reaction zone.

Conclusions. Thus, complicated changes characterizing each of the adaptation reaction zones,
have their reflection in the morphologically composition of the white blood. The usage of parameters
of white blood gives chance to make individual antihomotoxic preparations dosage.

The developing adapt reactions are connected with currency and prognosis of the
pathologically condition of organism single minded usage of the doze of antihomotoxic preparations
by Heel firm gives foundation to quick and effective achievements of “health”.

REFERENCES

1. Duryagina, L.H., Demyanenko, S.A., Degtyareva, L.A., Sedyih, V.P. (2017). Vliyanie psihoemotsionalnoy
nagruzki na izmenenie fiziologicheskoy adaptatsionnoy reaktsii organizma // Sovremennyie dostizheniya
stomatologii: sh. Vseros. nauch.-prakt. konf. s mezhdunar. uchastiem, posvyasch. 30-letiyu Kirovsk. gos.
med. un-ta. - S. 33-34 (Rus.).

2. Kost, E.A. (1975). Spravochnik po klinicheskim laboratornyim metodam issledovaniya. M.: Meditsina, —
360 s (Rus.).

3. Stogova, N. A. (2017). Otsenka adaptatsionnyih reaktsiy i nespetsificheskoy reaktivnosti organizma u
bolnyih tuberkuleznyim ekssudativnyim plevritom // TuberkulYoz i bolezni IYogkih. - T. 95, # 11. - S. 57-
61. DOI: 10.21292/2075-1230-2017-95-11-57-61 (Rus.).

4.  Stupin, F.P. & Tatkov, O.V. (2016). Nespetsificheskie adaptatsionnyie reaktsii organizma i aktivatsionnaya
terapiya v praktike vracha: prakticheskie rekomendatsii // Izdatelskie resheniya. — 72 s (Rus.).

5. Feroyan, E. (2016). Obschie nespetsificheskie adaptatsionnyie reaktsii i fizicheskaya rabotosposobnost
sportsmenov // Materialyi XX Mezhdunarodnogo nauchnogo kongressa «Olimpiyskiy sport i sport dlya
vsehy. — Sankt-Peterburg, Rossiya. — S. 166-170 (Rus.).

6. Bulatetsky, S.V., Byalovsky, Y.Y. Glushkova, E.P. (2017). Reaction of nonspecific adaptation
mechanisms to increase breathing resistance in groups with different levels of physical fitness // Norwegian
Journal of Development of the International Science. T.1, Ne3, P.54-61.

7. Garkavi, L.Kh., Zhukova, G.V., Shikhliarova, A.l. et al. (2014). Antitumor action and other regulatory effects of
low intensity electromagnetic and chemical factors in experiment // Biofizika, vol. 59, Ne6, P. 72-1161.

8. Hilal A, Ploskonos M.V., Terentyev A.A., Syatkin S.P., Neborak E.V., Blagonravov M.L., Protasov A.,
Kaitova Z., Chibisov S.M. (2018). Regulation of apoptosis of human immunocompetent cells under the
effect of polyamines // J. Febs open Bio. 7.8, Nel, — 234,

9. Ordinatio antihomotoxica et material medica. Baden-Baden, Germany, 1995. P.53-450.

10. Selye, H. (1950). The physiology and pathology of exposure to stress // Acta Inc.Medical Publishers.
Montreal, — 45.

11. Wang, R., Chen, P.J.,, Chen, W.N. (2011). Diet and exercise improve neutrophil to lymphocyte ratio in
overweight adolescents // Int. J. Sports Med. —Ne 32 (12). — P. 982-986.

RS Global 10(71), November 2021 25


https://elibrary.ru/author_items.asp?authorid=281677
https://elibrary.ru/author_items.asp?authorid=179751
https://elibrary.ru/author_items.asp?authorid=897809

WORLD SCIENCE ISSN 2413-1032

JIATHOCTUYHA TAKTHUKA ITPU YEPE3BUPOCTKOBHUX
TA HAJIBUPOCTKOBUX NEPEJOMAX IIJIEYOBOI
KICTKH Y HIOCTPAXKIAJUX IUTAYOI'O BIKY

Tpymsak Izop Pomanoeuu, 0oxmop meOuuHux HAyK, npoghecop, 3a8idyeay Kagheoporo mpasmamonoii
ma opmonedii JIb8iscbK020 HAYIOHANLHO20 MeOUUHO20 YHisepcumemy im. [anuna I anuyvroeo,
m. Jlveis, Vrpaina, ORCID ID: https://orcid.org/0000-0001-8157-3449

Oobapaneysv Onez Bacunvosuu, acucmenm xaghedpu mpasmamonozii ma opmonedii JIbg8iscvkozo
HAYIOHAIbHO20 MeOuuH020 yHigepcumemy im. [anuna I aruyvkozo, m. Jlvsis, Yrpaina

DOI: https://doi.org/10.31435/rsglobal_ws/30112021/7701

ARTICLE INFO ABSTRACT

Received: 10 September 2021 Transcondylar and supracondylar fractures of the humerus in children are

Accepted: 15 November 2021 one of the most relevant and still not completely solved problems of

Published: 30 November 2021 modern pediatric traumatology. In the problem of condylar and
supraorbital fractures of the humerus, the issues of diagnosis, choice of

KEYWORDS indications for surgical revision of the vascular-nervous bundle of the

elbow area in this pathology are insufficiently covered. To solve the
problems of the study, we analyzed the treatment of 313 victims with
transcondylar and supracondylar fractures of the humerus, which were
treated at the City Children's Clinical Hospital in Lviv in the period from
2013 to 2018. The structure of the distribution of arrays on the basis of
rotational displacement in condylar fractures of the humerus is
dominated by displacement up to 30°, which in the first group was found
in 61.8% of cases, and in the second group - 69.2% of cases. The share
of severe rotational displacements in the structure of group arrays is
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Beryn. Uepe3BUpOCTKOBI Ta HAJBHUPOCTKOBI MEPEIOMHU TUICYOBOI KICTKH Y JITeH € ONHIEK 3
HaWOUIBII aKTyaJIbHUX Ta J0CI HE TMOBHICTIO BHPILIEHUX MPOOJIeM CydacHOl OuTsA4oi TpaBMmarosorii. Lle
TIOB’S13aHO SIK 3 IOCUTH BEJIMKOIO TIOIITUPEHICTIO TAHOTO BHUY TIOIIKOPKEHB TUTHHH, (60% BUTIAIKIB TpaBM
JKTBOBOTO CyrnoOy Ta o 50% BHUMAIKIB TpaBM BepXHBOI KiHIIBKH), TaK W 31 CKJIAJHOIO KIIHKO-
AQHATOMIYHOIO CUTYALII€I0, 1110 BUHUKAE P TAKWX TIEPesIoMax, L0 MPOSBISETHCS, HacaMIIepea, HasIBHICTIO
PI3HOIUIONIMHHKX 3MillleHb BiutaMKiB [1, 2]. TTomKOKeHHsT KiCTKOBUX CTPYKTYp IUISSHKU JIKTHOBOTO
cyryio0y y AiTei, 32 TaHUMH PI3HUX JIOCIIAHUKIB, CKIIaaaroTh Bix 16 10 50% Bix ycix mepesioMiB KiCTOK
a60 50-80% Bix ycix BHYTpIIIHEOCYTJIOOOBHX TPaBM BEPXHBOI KiHIIIBKH [3, 4]

Ha ceporomHimmHiii Yac iCHye JOCHTh BelHMKAa KITBKICTh METOIIB  JIarHOCTUKH
Yepe3BUPOCTKOBUX Ta HAJIBUPOCTKOBUX IIEPEJIOMIB IJIEUOBOI KICTKHU Yy JITEH, 3alIpOIIOHOBAHO YMMAaJo
aBTOPCHKUX METOJUK KOHCEPBATHBHOTO Ta ONEPATHBHOIO JIKyBaHHsI, OJHAK cepen (axiBIiB moci
HEMa€ €OUHOI IyMKH NP0 MOJJIMBI HACHiIKM TOIIKOKEHHS, HacaMIlepel CTYHiHb 1 TIHOMHY
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YIIKO/DKeHb CYJMHHO-HEPBOBOTO IIyYka MAUISHKK JiKThOBOro cyrnoOy [5, 6, 7]. ¥ mpoGnewmi
Yepe3BUPOCTKOBUX Ta HAABHPOCTKOBHX IIEPEIIOMIB IUICUOBOI KICTKM HEIOCTaTHHO BHCBITIICHI
MUTAaHHA JIarHOCTHKH, BHOOPY IIOKa3aHb /O XIPYpridyHOi peBi3ii CyIWHHO-HEPBOBOTO ITydKa
JIKTROBHU# 00J1acTi MpH AaHiii marosorii [8, 9].

3BaKar09M Ha Te, IO OpT-aHI3aIliifHI Ta KIIIHIYHI aCTIeKTH HaJaHHS SKCTPEHOI METUIHOI JJOTTOMOTH
Ha JIOTOCITIITATGHOMY Ta PaHHBOMY TOCIITAIFHOMY €Tarax JOCHTh IUPOKO BUCBITIICH] Y JIITepaTypi, HAMH
Oyno mpwifHATE pilleHHS CQOKYCyBaTHCh Ha iarHOCTUYHHMX Ta MEAMKO-TEXHOJIOTTYHUX acIleKTax
MEJMYHOI IOTIOMOTH JIITSM 3 4Yepe3BUPOCTKOBUMU Ta HAJABUPOCTKOBUMH TIEPEIOMAMH ILICUYOBOI KICTKH Ha
rocritaibHoMy etari [10]. B OCHOBiI KOHIEMIlii HaJaHHS MEIUYHOI JOMOMOIH MOCTPAXIATAM 3
Yepe3BUPOCTKOBUMH NIEPETIOMAMHU IIEYOBOI KICTKU MOKJIAJEHO PUHLIMIIN aAEKBATHOI 3a 00CSIIoM 1 4acoM
JIIarHOCTUKH TIOIIKO/DKEHb, (OpMyBaHHs e(EeKTHBHOI YHi(iKOBaHOI MPOTOKOJIBHOI CXeMH HaJaHHS
MEIUYHOI TOTIOMOTH Ta BH3HAUEHHS TEXHOJIOTII JIIKyBaHHS 3 ypaxyBaHHSM MiHIMaJIbHO HEOOXITHOTO Ta
aJIEKBAaTHOI'O 32 00CSITOM MEIUYHOI TEXHOJIOTI.

Martepiaaun i meronm. [lns BupilIeHHs 3a7ad JOCTi/KEHHS HaMu OyJlo MpoaHaii30BaHO
nikyBaHHS 313 mocTpakJaluxX 3 Y4epe3BUPOCTKOBUMH Ta HAJABHPOCTKOBHMH IEPEIOMaMH IUICHOBOT
KICTKH, IO JIiKyBatuch y MichKild MUTSA9ild KIiHIYHIA TikapHi M. JIbBOBY y mepion 3 2013 mo 2018
poku. Bik moctpaxkaanux cranoBuB Bix 0,5 10 18 pokiB. 3 MeTO SKiCHOTO aHami3y (aKTHYHOTO
Martepially JOCTiIKEHHSI HaMH OyJIO MPOBEIEHO PO3IMOJi MacuBy AOCHIIKEHHS Ha TpH Tpymu. Jo
mepmoi Tpymu yBidOmmM 145 TamieHTIB  OUTAYOTO BiKy, SKi JIKYBalHCh Yy OPTOMENO-
tpaBmaronorigaomy Bimminerri MJKJI m. JIsBiB y 2013-2015 pokax A0 BIpOBaipKEHHS KIIHIYHOTO
MapUIpyTy Tali€HTa 3 Yepe3BUPOCTKOBHMHU Ta HAJBUPOCTKOBUMH TIepeioMaMH Ha JiarHOCTUYHOMY
erami. [lama rpyma craHoBuia 46,3% 3aradpbHOrO MacwBY AOCHiKeHHA. Jlo nmpyroi rpymm Oymnm
BigHeceHl 168 mocTpakganux 3 4epe3BUPOCTKOBHMH Ta HAJABHPOCTKOBHMH IE€PEIOMAaMH IJIEYOBOI
KicTku, mo npoxoawtn jdikyBanasa y MJIKJI m. JIeBiB y 2016-2018 pokax micis BIPOBaIKEHHS
KIIIHIYHOTO MapuipyTy Nali€HTa 3 4Yepe3BUPOCTKOBHMHU Ta HAJABHPOCTKOBUMH MEpEIOMaMH Ha
niarHoctHuHOMY eTarti. [lana rpyna cranoBmiia 53,7% 3arajJpbHOr0 MacHBy.

Oo6rosopennsi. [Ipy TOCTYIUICHHI MOCTpaXKIaNMX 3 IEpeoMaMH JUCTATLHOTO MeTaemigizy
TUICYOBOT KICTKA MU BBayKaJTH 33 HEOOX1JIHE Ta JIOIIIbHE BU3HAYUTHU HACTYITHI TIEPIIOYEProBi 3aBaHHS:

1. BusiBiieHHS TSDKKOCTI MOILIKO/PKEHHS IIEYOBOT KiCTKH;

2. BusHaueHHS HAasIBHOCTI YM BiJICYTHOCTI YCKIIaJIHEHb:

3. Bubip onTHManbHOI TiKYBIbHOI TAKTHKH;

4. TlpodimakTrka po3BUTKY PaHHIX Ta Mi3HIX YCKIaTHEHb.

[licns mnpoBeAeHHS ONWTYBaHHsS, KOJM YTOYHIOBAaBCS AaHaMHE3 IMOLIKO/DKEHHS, HaMHU
MPOBOJIMBCS aHAi3 MEXaHi3My TpaBMH, Yac mepeOyBaHHS Ha JOTOCHITATBHOMY €Talli HasBHICTH i
o0csAr MeIUYHOI JOMOMOTH. BakiluBUM MOMEHTOM y MEIUYHIN JTOMOMO31 Ha JIOrOCHITaJILHOMY €Talli
BB2)KAJIOCh HASBHICTh YW BIiJICYTHICTh TPAaHCIOPTHOI iMMOOLTi3allii, a TakoX aJeKBaTHICTh TaKoi
iMmmoOimizamii. Cepen TOCTpaaajauxX HaIIOrO JOCTiPKEHHS TpPaHCIOpTHA iMMoOimi3amis Oyma
BUKOHaHa y 77,3% mocTpaxaanux 3arajJbHOr0 MacuBy, y 73,1% BUMajKiB MacUBY MepIIOi TPyNH 1y
80,9% MacuBy npyroi rpymnu.

VY nmiarHOCTHII Yepe3BHPOCTKOBHX Ta HAJIBHUPOCTKOBHX IIE€PEJIOMIB IJIEYOBOI KICTKU
HacaMmIiepei TOBUHEH BUKOPUCTOBYBATHCS KJIIHIYHUN METOJ, SIKHH J03BOJISIE BABHAYUTH TIOTIEPETHI i
JIarHo3 1 IUISCHPSMOBAHO TNPU3HAYMTH THojaybiie oOcTexxeHHs. OHak, BapTO 3BaKaTH Ha
ncuxo(i3i0n0riyai 0COOIMBOCTI MALIIEHTIB AUTAYOTO BiKY, SIKUM IPUTaMaHHA Ja0UIbHICTD ICUXIKU Ta
00s13Hb 0OJIO, SIKI 3HAYHOIO MIpOI0 YCKIQJHIOIOTH MOMIIMBICTh Ta €(QEKTUBHICTH NPOBEIACHHS
MOBHOI[IHHOTO KJIIHIYHOTO OTJISY.

Ormsin mocTpaXkZanux TNPOBOAMBCS 3a 3arajibHO TMPUAHSATHM CTaHIapTaM OOCTEXEHHS
TPaBMaTOJIOTIYHHUX mManieHTiB. Ha mouaTky BH3HAuYanoch MOJOXKEHHS KiHLIBKH, sIKE 3a3BUYail OyJio
BUMYIIICHE: TepeAIUIiuYs HaIiB3IrHyTe, IMiJITPUMaHe 3JI0POBOIO KiHIIIBKOIO 3 HASBHUM HaOpSKOM Ta
reMapTpO30M AUTSIHKH BPa)KEHOTO JIKTHOBOTO cyrio0y. Ilix yac ormsity ocoOnuBy yBary nNpuIiIsiOTh
¢opmi cyrnoOy 3 JAMHAMIYHMM TIOPiBHSHHSIM Ha KOHTpJaTepaibHii cTopoHi. Ha croponi
MOIIKO/KEHHST KIIIHIYHI O3HAKH OyJM KJIaCHYHHUMM: HasBHICTH T'€MaTOMH, KpEIITallisl KiCTKOBHX
yJIaMKiB, IAaTOJIOTIYHA PYXJIHBICTE. [TocTpaskmami ckapkaThCs Ha OUTh Y MITISHIN JTIKTHOBOTO CYTJIOOY,
HEMOXKJIMBICTh aKTHUBHUX PYXiB Y JTIKTbOBOMY CYTJI001 HA CTOPOHI YpayKeHHSI.

be3yMOBHO, OCHOBHMM METOJIOM /I {IarHOCTUKHU 4€PE3BUPOCTKOBUX IIEPEIOMIB IIEUOBOI KICTKH
Oyma pentreHorpadis. 3 TOMOMOTOIO ITi€l KJIAaCHIHOT METOJIMKH MU BU3HAYAIH PiBEHB TEPEIIOMY TICUOBOT
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KICTKM, XapakTep Ta BeJIW4MHYy 3MimieHHA. aHuii Meron giarHoctuku Oyio 3actocoBano y 100,0%
BUITAJIKIB 000X TPYII CIIOCTEPEKEHHSI, 0 BKa3ye HA Te, [0 BCIM MOCTPAXKIATUM 3 YepPEe3BUPOCTKOBUMH Ta
HAJBUPOCTKOBUMH II€PEJIOMaMH IUIEYOBOI KICTKM OyJIO IOKA3aHO IPOBEIACHHS PEHTTEHOJIOTTYHOIO
JOCTI/DKEHHSI. 3a3BHYail PEHTIEHOJIOTIUHE AOCTIIPKEHHS MPOBOJWIOCH Y JBOX HPOEKHisX (mpsmid i
OOKOBIH), y IESKUX JIarHOCTHYHE CKIIaJHUX BHITAJKaX MPOBOIIIIACE PEHTTeHOrpadis KOHTIATEPAIEHOTO
cyrnoOy. 3rimHOo JoKamizamii JiHIl MepenoMy Ha peHTreHOrpaMi Yepe3BHPOCTKOBI IepenoMu Oymu
TIO/ILICH]I HA BUCOKI (TIPOKCUMAITBHI), CEpeIHi Ta HU3bKi(IUCTAIBHI).

Tak, cepen mamieHTiB MepLIOl TPYNU BHUCOKI 4epe3BHPOCTKOBI mepenomMu Oyin BHSBICHI y 57
BHUITAJIKaX, 10 CTAaHOBWIO 39,3% MacuBy TpymH, cepeiHi IepeoMy y 72 BHIAIKaxX, o cTaHOBIIO 49,7%
MacuBy I'pyIH, a HU3bKI — y 16 Bunaaxax, mo cranoBuiio 11,0%. ¥V apyriit rpymi BUCOK] 4epe3BUPOCTKOBL
TIEPEIOMH TUIEYOBOI KiCTKU CHOCTEpIrajinch y 65 BUNaaKax, mio craHoBwio 38,7%, cepenHi mepenoMu y
81 Bumazky, mo craHoBmio 48,2%, a HU3bKI — y 22 BHMAKaX, mo cranoBmwio 13,1%. Bapro 3ayBaxwury,
IO cepell MOCTPaKAAINX 3 AIarHOCTOBAHMM HU3BKMMH Y€PE3BUPOCTKOBUMHM IIEPEIOMaMHU IUIEYOBOI
KICTKM Hai4acTillle 3yCTpiYajuCh JITH BIKOBOI Kareropii 3-5 pokie, mo Oyno Busieneno y 100,0%
Bumna/kiB. Ha Haury gyMKy, 1iei BUJ 4epe3BUPOCTKOBHUX TEPENIOMIB TIEYOBOT KICTKU MOTPIOHO BUALIUTH Y
ocoOmmBy rpyiry. Lle moB’si3aHo 3 THM, TII0 3a3BUYaii, PO3Mip JUCTATHHOTO Bi/llIaMKa € JIy)Ke MM 1 TOMY
BUKJIMKAE JICSAK] TPY/THOIII SIK y JIarHOCTHII TaK 1 B JIKyBaHHI.

[Ticns mpoBeneHHst peHTreHorpadii y mpsiMiii i GOKOBIM MPOEKIii MM BU3HAYAM HAsSBHICTH YU
BIZICYTHICTh POTAIIiIfHOTO 3MiIlleHHs yaMKiB. Ha peHTreHorpami y mpsiMiid IpoeKIlii BU3HaYaIach IIMPHHA
JIICTATbHOTO Bi/UIaMKa TO JiHii mepenomy. Ha 3HIMKY y OOKOBiM IpOeKIii po3paxoBYBAIM [iaMeTp
TUIEYOBOI KICTKH Ha PiBHI MEpesioMy Yy MPOKCUMAIBLHOMY i AUCTaIbHOMY BimiaMkax. [Ticis oOGumcnenHs
JTAHUX TIapaMeTpiB, Il BU3HAUSHHS POTAIIITHOTO 3MIIIIEHHS MU BUKOPHCTOBYBaIN (hopmyry 1:

(C/B) x 90/ (A/B) (1)
ne: A — miaMeTp ITUCTaNBbHOTO BiJJlaMKa Ha PiBHI MepejoMy 10 NpsiMiil peHTreHorpami;

B — niameTp mpokcHManbHOTO BifijlaMKa Ha PiBHI MepenoMy 1o OOKOBil peHTTeHOTpaMi;

C — miaMeTp AMCTAJIBHOrO BiJUIaMKa Ha PiBHI IepeoMy o OOKOBIH peHTreHorpami;

90 — rpaayc HaMOLIBIIOrO POTAIIHHOIO 3MIlIICHHS [22].

PesyabTaTu. Y HaloMy JOCHIKSHHI POTalliiHe 3MillleHHS Oys0 BusiBlIeHO Y 133 malfieHris,
mo craHoBuio 42,5% BumankiB. Cepen mocTpaXkaalndx MEpLIoi IPyny poTaliiiHe 3MilleHHs Oyio
BUSIBJIIGHO y 55 Bumajkax, 0 cTaHOBWIO 37,9% mMacuBy rpynu. Y Apyriidi Tpymi Maii€eHTiB micis
3aCTOCYBaHHS yHi()iKOBaHOI MPOTOKOJILHOI CXEMH JIiKyBaHHS Yepe3BUPOCTKOBUX Ta HAJBUPOCTKOBHX
MIEPETIOMiB TIJIEYOBOI KiCTKM y TAIIEHTIB JUTSYOTO BIiKY POTAIliifHE 3MileHHs OYyJI0 3apeecTpOBaHO y
78 BUMaKax, MO CTaHOBUIO 46,4% MacUBY IpyIH.

Jdnsi  BU3HAUEHHS CTPYKTYpPH  pOTAIifHOTO  3MIlIEHHS  cepejJl  MOCTPaXAAIUX 3
4epe3BUPOCTKOBUMH TIEpPEJIOMaMH TIICUYOBO1 KICTKM HaMH OyB IMPOBEACHUN aHali3, pe3yJbTaTH SIKOTO
HaBezeHi y Tabmmi 1.

Sk BKazaB aHaii3 gaHuX Tabnuii 1 icCHYe pi3HHUIA Y CTPYKTYpi pOTALiHHOTO 3MIIIEHHS Cepesl
MOCTPaXJAIMX Yy Tpynax crocTepexeHHs. Tak, y mepimid Tpymi HaHdacTilie CHoCTepiraiuch
nocTpaxjan 3 porauiiiauM 3mimeHHsM 11-30°, mo Oyno Bussneno y 41,8% Bumnankis. Came mi
NoCcTpaXkali 3aiiMaiy nepiie paHroBe MicIle y NepIliid TpyIi criocTepeKeHHs.

Tabmuns 1. CTpyKTypH pOTaLiHOTO 3MIIIEHHS Cepell MOCTPAKIAINX 3 YEPE3BUPOCTKOBUMH
MePeJOMaMH IJICY0BOT KICTKH Y TPYIAX CIIOCTEPEIKECHHS

I'panyc KinbkicTh mocTpaxaamnx
poTamiHOTro I rpyna II rpyna 3arajbHUN MacuB
3MILEHHS abe. % Ri abe. % Ri abe. % Ri
1-10 11 20,0 2 22 28,2 2 33 24,8 2
11-30 23 41,8 1 32 41,0 1 55 414 1
31-50 9 16,4 3 15 19,2 3 24 18,0 3
51-70 7 12,7 4 8 10,3 4 15 11,3 4
71-90 5 9,1 5 1 1,3 5 6 45 5
3aramom 55 100,0 - 78 100,0 - 133 100,0 -

VY nmpyri#t Tpymi HOCTpaXXAaaux 3 TAKUM PiBHEM POTAIiHHOTO 3MIIICHHS 0yJI0 Maike CTUTbKH
X, 41,0% y BiTHOCHOMY 3HaueHHI aOCOJFOTHOTO MMOKAa3HUKA, 1 aHAIOTIYHO MEPIIii TPy Y paHTOBOMY
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pO3MOII BOHM 3aiiMaii TaKOX TIEpIIe pPaHroBe Miclie. Y 3arajlbHOMY MAaCHUBI TAI[€HTIB 3
portatniitaum 3mimenssM 11-30° 6yrmo 55, mo cranosmiio 41,4% Bumaakis.

Ha nmpyromy panroBomy wichi y mepmiiii rpymi HOCTpaknayli 3 HAWMEHIIMM pPOTAIliiHIM
3MILLEHHSM, 1110 AopiBHIOBaJO 10 10°. Takux moctpaxnanux y nepiiid rpymi 0yno 20,0%. Y apyriii rpymi
TaKuX TocTpaxganmx Oyino 28,2%, mo y 1,4 pasu Oinpine HiK y mepmriii rpymi. PanroBuit posmomin
BH3HAYMB JUISI HUX JPyre PaHroBe MICLE Cepei MOCTPaXTAINX IPYroi TpynH. Y 3araJbHOMY MacHBi
MOCTPKAAIUX 3 POTALiHHNAM 3MimeHHsM 10 10°0ymno 24,8% 1 BOHM TakoX 3aiiMalli Ipyre paHroBe Miclie
y posnoaini. Y 16,4% moctpaxkaanux nepiioi rpymnu 0yJio BUSBICHO poTarliiiHe 3mimenHs 10 50°. Came i
TIOCTPAXKIATI 3aiiMalI TPETE paHTOBe Micue y mepmriil rpymi. Cepesl MoCTpaKIaanx Apyroi TPYyHH JaHe
portariiiie 3mimieHHs 0yno BusiBieHO y 19,2% Bunankis. [loctpaskaaii 3 TakuM 3MIIIEHHSM SIK 1y HepLIii
TpyMi 3aiiMajy TpeTe PaHroBe Micle. 3aralbHUi MacHB MiATBEPIUB TPEHI TPYIT CIIOCTEPEIKECHHSI.

UerBepre paHroBe Miclie y TEpIIiid TPyl 3aliMaiy MOCTpaKAali 3 BEIMKUM POTAIlIHAM
3mimeHEsM g0 70°. Take poramiiiHe 3MitIeHHs crioctepiranock y 12,7% moctpakaanux mepiroi rpymi. Y
JPYTidl TPy MOCTpayKAalli 3 aHAJIIOTTYHAM POTALIMHUM 3MIlIEHHSM TaKOX 3HAXOAMIUCH HA YETBEPTOMY
PaHrOBOMY MICITi, OZIHAK 3yCTpivaiuch jaeio piame —y 10,3% Bunaakis. 3aranbHuii MacuB BussuB 11,3%
TIOCTPAKIATNX 3 POTALIITHAM 3MiTIeHHsM 110 70° 1 BOHHM TaKOK 3aiiMalii YeTBEPTE PAHTOBE MiCIIE.

Hatipinie y nepiiid rpymi 3yCTpidaanuch MOCTPaXaaiii 3 KpUTUYHUM POTAIiHHUM 3MIIIICHHAM
71-90°. [lanuii B poTaUidHOTO 3MillleHHs 3ycTpiduaBcs y 9,1% mocTpakganux Mepuioi rpymnd i
3aliMaJIi I1’ATe paHroBe Mmicue. Y ApYrid rpymi Takux mnocTtpaxkaanux Oyno mume 1,3%, omHak
pPaHTOBUI PO3MOMIN PO3MICTHB iX TaKOX Ha II'AT€ paHTOBe Micie. Y 3aralbHOMY MAacHBI
MOCTPaXJAINX 3 KPUTHYHUM pOTaIiifHUM 3MimeHHsM 71-90°. 6yno 4,5% i BoHum mepeOyBanu Ha
OCTaHHBOMY I’ ITOMY PaHTOBOMY MICIIi.

[IpoBenenmii aHami3 CTPYKTYpH POTAMIMHOTO 3MIMIEHHS Yy 3araJbHOMY MAacHBi i y rpymax
MOPIBHSIHHS, pe3yJIbTAaTH SKOTO HABEICHO Y TaONHUIli BU3HAYHMB TaKi OCOOIUBOCTI PO3MOMLTY:

1. Y crpykrypi pO3NOAUTy MacHBIB 3a O03HAKOK POTALIMHOTrO 3MIIEHHS MpH
4epe3BUPOCTKOBHX IEPEIOMax IUIEYOBOT KICTKH MepeBaXaroTh 3MimeHHs 1o 30°, mo y nepiiit rpymi
BUsIBIIEHO y 61,8% BUMajKiB, a y Apyriii rpyri — 69,2% BHIA/IKIB,

2. Tlutoma Bara TSDKKHX POTAaIlifHUX 3MillleHb B CTPYKTYPl MacWBiB Pyl MaiKe OJHaKOBa B
000x rpynax crocrepexxeHHs: 29,1% y nepiuiit rpyni Ta 29,5% y apyrii rpymi;

3. AHaii3 MATOMOI Baru BKpal TSHKKUX POTAIifHUX 3MilieHb 10 90° B CTPYKTypi MacHBIB
TPYI BUSIBHB, 110 TAKUX MOCTpaKAalux Oyno y 7 pasiB Oisblie cepell MOCTPaKAAINX MEPIIoi TPyIu
HDK cepell MOCTpaKAAIMX ApPYroi Tpynu, MIO TIOB’S3aHO 3 BHUKOPHCTAHHS 3aIllpOIIOHOBAHOI
yHiIKOBaHOI MPOTOKOJBHOI CXEMH JIarHOCTHKM Ta JIKYBaHHA 4Yepe3BHPOCTKOBUX  Ta
HA/IBUPOCTKOBUX TIEPEJIOMIB IJICYOBOT KICTKM Y MAIEHTIB JUTAYOTO BiKY, sIKa JTO3BOJISE YHUKHYTH
a00 3MCHIINTH PI3HUK BUHUKHEHHS BTOPHHHUX 3MilllCHb.

J1a BU3HAYEHHS MOKa3HHKIB 3B’SI3Ky, a TaKOX JJs BepHUdikallii BipOTiTHOCTI OTpUMaHUX
pe3yNbTaTiB MU ITPOBEJH MOJIIXOPUYHUH aHali3, TaHHI IKOTO HABECHI y Ta0IuIIi 2.

Tabnuus 2. Po3paxyHKOBI 3Ha4eHHS! BipOriAHOCTI OKA3HHUKIB 3B’ SI3KY

[Toka3Huk 3HaueHHs MOKAa3HHUKA BiporiaHicTb
TToKa3HKMK B3a€EMHOTO CIIOJyYEHHS (2 0,08 +
[onixopuunuii mokasHuk 3B’s13ky C 0,27 +
Kpurepiii Biporignocti Ilipcona 10,6 +

TakuMm 4WHOM, NPOBEIEHHUN MOJIXOPUYHUHN aHali3 JIOBIB, [0 MK JaHUMU O3HAKAMH 1CHY€
NpsSMUI TIO3UTHBHUHN, OMIPHOT CHJIM 3B'SI30K, 8 BKa3aHi IOJIOKEHHS 3HAXOJSTHCS y MeXax MO
BiporigHocTi (¥* 10,6 >yst9,5), (p<0,05).

OO60B’A3K0BOIO JI1 BUKOHAHHS Oyia OIliHKa KOJbOPY KHCTI Ta MalblliB, CTaH MyJbcalii Ha
apTepiax MepeAruIiuy4s Ta YyTJIUBOCTI IKIPW TajbIiB Ta JOJOHb. BaXkIMBO BIAMITHTH, IO 3a
pe3yIbTaTOM HAIIUX CIIOCTEPEkKEHb, WiTKICTh KJIIHIYHOTO MaHi(ecTyBaHHS JIaHOi TPaBMHU aJleKBaTHA
Ta BepiQiKyeThCs JNUIIEe Y paHHBOMY MEpioAi, 1 YMM OINBIIUI CTPOK BiJ MOYATKy TPaBMH THUM OiJTbII
HaOpsIKIHit Oyze JMKTHOBUHM CYTI00, MO IO YTPYAHIOE JIarHOCTUKY JAHOTO BHY ITOIIKOKCHHS.
HasiBHICTS TakuMX JOKIBHHX O3HAK SK I'eMaTOMa, HaNpYy>KCHWU HAOpPsK, BIIICYTHICTH MyJbcallii Ha
apTepifx 3am sACTKa, KamsIpHOI peakuil Ha HITThOBHX IUIACTWHKAX MaNbIIB JaBajo HaM MiICTaBH
BBa)XKaTH MPHCYTHIMU HEPBOBO-CYIMHHI YCKJIaJHEHHSI.
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e omgHMM AOCHTH LIHHUM JUISl OLIHKK CHMIOTOMOM OYJO BiICYTHICTH a00 pi3Ke OOMEKEHHS
YYTIMBOCTI 1 PyXOBOi aKTUBHOCTI Y BpayKeHil KIHIIBIN. Y TOCTPpaXJANX 3 HASIBHICTIO CYAMHHNAX PO3IIa/IiB
3a3BUYail BUSBISIIACH TPyOa AeopMarlis, B OCHOBI SIKOT MATBITYBaBCS IIEHTPATBLHUI BiIFIAMOK ITiJT IIKIPOIO
JKTBOBOI SIMKHM 3 HAasBHAM HaJ HUM I[IaHOTHUYHOTO KOJbOPY CHHIA. [ MOBHOIUHHOI AiarHOCTHKU
HAsBHOCTI CYIMHHHX YCKJIAJHEHb BCIM TOCTPOKTAINM 3 YEPE3BHPOCTKOBUMH Ta HAIBUPOCTKOBHMH
repesioMaMy  TUIEYOBOI KICTKM TAaJbIIaTOPHO BW3HA4ajacsl Mynbcamis Ha a. radialis 3 00OB’SI3KOBUM
KOHTpOJIEeM Ha KOHTpiaTepanbHii KiHuiBLi. [Ipu ocnabnenni abo x BigcyTHOCTI mynbcarii Ha a. radialis
000B’s13k0BUM OyJ10 Ha 000X pyKax BHKOHAHHS IYJILCOKCUMETpIi. Y pasi BUSBIICHHs 3HIKCHHS PIiBHS
SPO2 no 80-95% My BUKOPHCTOBYBAIM KOJILOPOBE NYIUIEKCHE CKAHyBaHH, IO 1aBaJI0 3MOI'y BUSBUTH Ha
paHHI cTaAill CyTMHH] yCKIIaTHEHHSL.

3 Hamoi TOYKU 30py AOLUIFHUM Ta HEOOXiTHUM € BepHdikaiis iHpopMaTHBHOCTI KIiHIYHOTO
MaHi()eCTyBaHHS UYCPE3BHPOCTKOBHX Ta HAJBHPOCTKOBUX IEpeiOMax IUIEYOBOI KICTKH Y
MOCTPAXKIAINX NUTAYOTO BiKy. J[aHa OIiHKAa MPOBOJMIACEH y TOPIBHSHHI KIIIHIYHHX O3HAK Ta JaHUX
MPOMEHERBOT JIarHOCTHKH 33 MUTOMOIO Baroo criBnaainb. OTpUMaHi JaHHI BUKJIAICHO HIDKYE:

1. BumynieHe MoyIo>KeHHS KiHI[IBKY 32 PaXyHOK BiJICYTHOCTi a00 pi3KOro OOMEXEHHS PyXiB y
TKThOBOMY cyTio0i - 59,3 %;

2. 'emaroma B IiISIHIN HU)KHBOT TPETHHH IUIeYa Ta JTIKTHOBOTO Cyriio0y - 42,5 %;

3. Hedopmaris B AiNSHII HIKHBOT TPETHHH TUIeYa Ta JIKTHOBOTO Cyrio0y - 88,5 %;

4. TlaromoriuHa pyxmmsicts — 100,0%.

Ji1s BU3HAaYEHHS BIUIMBY O3HAK KJIIIHIYHOTO MaHi(ecTyBaHHS 3a KPUTEPisAME Bepr(iKOBAHOCTI
Ta MOIIMUPEHOCTI HaMU OYB POBEJCHNUH aHaNi3, pe3yJIbTaT! SKOTO HaBeAeHi y Tabnuii 3.

TakuM 9yMHOM HaWOIMBIN iHPOPMATHBHOKO KIIIHIYHOIO O3HAKOIO € MATOJIOTIYHA PYXJIHUBICTH ,
ajie BOHA peasbHo 3ycTpivaeThes auuie y 43,5 % Bunazkis i 3aiiMae OCTaHHE YETBEPTE PAHIOBE Micle.

Tabnuus 3. AHani3 03HAaK KIiHIYHOTO MaHi(ecTyBaHHS 3a KpUTEpisiMA BepH(IiKOBAHOCTI Ta
HOIIMPEHHST O3HAK YEPE3BHPOCTKOBHX Ta HAJIBHPOCTKOBHX IIEPEJIOMIB IICYOBOI KICTKH Yy TIpyrax
CIOCTEPEIKEHHS

KTisiana o3maka Bepidaxkartis Panr 3ycTpivaeMicTh Panr
% %

BumyrieHe nonoxeHHs! KiHIIIBKA 59,3 3 92.9 1
I'emaroma B JiSHII HIDKHBOI TPETHHH

ieya Ta JiKThOBOT'O CYIJIO0Y 425 4 50.4 3
Jedopmaliis B JUISHIN HUKHBOT TPETHHH

. 88,5 80,5

jieya Ta JiKThOBOT'O CYIJIO0yY 2 2
[laTonoriuaa pyXJIMBICTh 100,0 1 43,5 4

Hedopmartist B JUISHIII HIDKHBOI TPETUHH TUIeYa Ta JIKTHOBOI'O CYIJIO0y 3HAXOIUThCS Ha 2
paHroBomy Micii ta Bepidikyerbes y 88,5% Bunajkis, ane 3ycrpivaetees y 80,50 % Bumnajakis, mio
TaKOX BHMBEJO MOTO 3yCTpidaemicTh Ha Jpyre paHrone Micue. BumyiieHe MoioXeHHsS KiHLIBKU 3a
PaxyHOK BiJICyTHOCTI ab0 Pi3KOro OOMEXKEHHs PYXiB y JIIKTBOBOMY CYTJIO01 3aliMae TpeTe paHroBe
Miclle B KJIiHIYHIE MaHiecTarlii, mo Oyyo BusiBieHo y 59,3% BunazakiB Ta 3ycrpidaerses y 92.9 %
BUIAJIKiB, 3aiiMalouy Iepuie paHrope Mmicue. ['emaroma B AUISHII HIDKHBOI TPETHHU IUIeYa Ta
JIKTBOBOTO CYTJ00y 3aliMae yeTBepTe paHroBe MiCTO B KiIiHIYHOT MaHidecTawii Ta BepudikyBanocs y
42,5% namientis a 3yctpivanock y 50,4% BumnakiB, 3aiiMaloun TPETE PAHTOBE MICIIE.

B minomy koedilieHT moemHaHHS O3HAK KIIHIYHUX MaHidecramid ckiamgae 2,9 ToO0TO B
CepeAHbOMY KOKEH MOCTPKAAIMHA NPAKTUYHO Ma€ TPH KIIiHIUHI O3HAKH MOIIKOKESHHSI.

Buxoasium 3 pe3ynbTaTiB paHTOBOTO aHaNi3y JaHUX TaOmuii 3, BapTO 3ayBaXKUTH, IO
HaANOLIBII PE3UCTCHTHOI IS OLIIHKK € O3Haka «JleopMmallis B AUISHII HMOKHBOI TPETHHHU IUIeUa Ta
JIKTBOBOTO Cyrao0y», TOOTO ii HasBHICTH 3 HAMOLTBLIO BiPOTINHICTIO BKa3ye Ha HasSBHICThH
nepenoMy. B mistoMy KOMITIEKCHA OIfiHKa MaHiecTamii KIiHIYHAX 03HAaK € HEOJMHO3HAYHOI0. Takum
YHUHOM IPOBEACHHS ITPOMEHEBOI JIarHOCTUKH € TOLIILHUM Ta HEOOX1THUM.

Hns yTouHeHHS aHaTOMO-TomorpagiuHoi cuTyauii LIOAO0 JOKadi3amii BiAJAMKIB HaMH
NPOBOAMJIACH CHipalbHa KOMIT'IOTEpHA ToMorpadis, M0 JaBajia MOXJIHMBICTH Bi3yali3yBaTh
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CHIBBiIHOIICHHS BiJJIAMKIB, CTPYKTYPY KICTKOBOI TKaHHHH Y cariTajgbHii Ta QpOHTaNBHIN IIIOIKHAX,
npoBoauin 3D-pexoncTpyroBaHHA. JlaHUiT METOM MOCTiKEHHS € Jy’Ke TOYHUM, JO03BOJISIE HE TLTBKH
aZIeKBaTHO JIarHOCTYBaTH OOCST Ta XapaKTep MOILIKOKEHHS KICTKH, a i, 3aBISKHA KOMIT FOTEPHOI
pEeKOHCTPYKLii OOpaTH HaWHOIMBII ONTUMabHUKA METOHA JIIKYBaHHS Ta IUIAHYBaTH pealizaliio
JMKyBaNbHUAX 3axofiB. Ha jkamp, maHWil MeTOX MJOCTIDKEHHS Mae CYTTEBI OOMEXKEHHS IIOA0
3aCTOCYBaHHS y MiTeH, HacamIiepel BHACITIJOK paaiallifHOTO HaBaHTAXEHHA. AHAI3 KIIHIYHOTO
JOCBily BKa3ye, M0 BIJHOCHMMH [OKa3aMH JI0 TIPOBEICHHS KOMII'IOTEpHOi ToMorpadii €
HEOOXiZHICT, BWU3HAYEHHsSI HAsSBHOCTI MEpesoM, HEOOXiJHICTh YTOYHEHHS KIiHIKO-aHaTOMIYHOT
XapaKTePUCTUKH TEPeNIOMy, OCOONHMBO TIPH POTAIlifHUX 3MIIIEHHAX YJIaMKiB, HEOOXiTHICTbH
BepHdiKallii IaHy, XxapakTepy Ta TEXHOJIOTIi OIIEPaTHBHOTO BTPyYaHHS.

Ha migcraBi BuineBuKIageHOro Hamu Oyno copMoBaHO KIIiHIYHMI MapLIpyT Mali€HTa Ha
JIIarHOCTHYHOMY €Talli, 1[0 HaBeJCHO Ha puc. 1

[ MocTparkaanui 3 Nigo3poto Ha YepPe3BUPOCTKOBUIA NEPESIOM MN1Ie40BOI KiCTKK ]

l

) Lo . . .

MonoXeHHA KiHLiBKM HaniB3irHyTe y NikTboBOMY cyrnobi
KniHiuHe gocnigKeHHs
Habpsak y guctanbHOMY Bigaini naeya Ta y NikTboBOMy cyrnobi
N\ HemoxnuBicTb pyxiB y NikTboBOMY Cyrnobi
CnpAmyBaHHA A0
pPEeHTreHoNori4YHOro
BiAdiNeHHA ) MaTonorivyHa pyxamsicTb

l

PeHTreHonoriyHe
[OCNioXKEHHA

MNMopyLweHHA LiniCHOCTI KiCTKK

B13HayeHHA peHTreH-aHaTOMIYHMX CRiBBiAHOLWEHb

BW3HauYeHHs TUNY nepenomy (BUCOKWUIA, cepeaHin,HU3bKWNi1)

HasfBHiCcTb UM BiACYTHICTb POTALMHOMO 3MiLLLeHHSA

Komn’totepHa
Tomorpadin 3a
nokasamu

3-D peKoHCTpyKLU,iA
nepenomy 3 Bubopom
TaKTUKM NiKyBaHHA

Puc. 1. Kniniunuii mapuwpym nayicnma 3 4epe3eupocmrosumMu ma Had8UpoCMKOBUMU NEPeLoMaMil Ha
O0IA2HOCMUYHOMY emani
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BucHoBkn.

1. YV crpykrypi po3momiTy MacWBiB 32 O3HAaKOI pOTAIMHOTO 3MiIIEHHS IpH
Yepe3BUPOCTKOBHX MEpeoMax IIEYOBOI KiCTKH MepeBakatoTh 3MimIeHHs 10 30°, mo y nepmrii rpymi
BUsIBIIEHO y 61,8% BUmazkis, a y Apyriii rpymi — 69,2% BuUIaKIB,

2. Ilutoma Bara TSHKKHX POTAIliHHUX 3MIIEHh B CTPYKTYPi MacHBIB IPyIl Maike OJJHAKOBA B
000x rpynax crocrepexxeHss: 29,1% y nepuiit rpyni ta 29,5% y apyrii rpymi;

3. Amnani3 nuTOMO1 Baru BKpall TSDKKHX POTAliifHMX 3MilleHb 10 90° B CTPYKTypi MacHBiB
rpyn BUSBHB, IO TAaKUX MOCTpaxkaanux Oyno y 7 pasiB Oinblie cepel NOCTpaKAaINX MEPIIOi TPYIu
HIK cepell TOCTPaXAATUX JpYyroi TpymH, IO TIOB’S3aHO 3 BHKOPHCTAaHHS 3allpOITOHOBAHOL
yHihIKOBaHOI MPOTOKOJIBHOI CXEMH JIarHOCTHKM Ta JIKyBaHHA Yepe3BHPOCTKOBHUX  Ta
HaJIBUPOCTKOBUX TEPENIOMIB IJICUOBOI KICTKM Y TMAIi€HTIB JUTSAYOTO BIKY, SIKa JO3BOJISIE YHUKHYTH
a00 3MEHIINTH Pi3HUK BUHUKHECHHS BTOPUHHUX 3MIIICHD.

JITEPATYPA

1. MamapunoB ®@.A. JledeHne YPE3MBIIICTKOBBIX IIEPEIOMOB IUICYEBON KOCTH Y IETeH C MCHOJIh30BaHUEM
JIepOTalMoHHOT0 Nonykoineia. Jlerckas xupyprus. 2019. Ne9 (T. 23). C. 65-69;

2. Bell P, Scannell BP, Loeffler BJ, Brighton BK, Gaston RG, Casey V, Peters ME, Frick S, Cannada L,
Vanderhave KL. Adolescent Distal Humerus Fractures: ORIF Versus CRPP. J Pediatr Orthop. 2017
Dec;37(8):511-520. doi: 10.1097/BP0O.0000000000000715.

3. Cha S.M., Shin H.D., Ahn J.S., Relationship of cubitus varus and ulnar varus deformity in supracondylar
humeral fractures according to the age at injury J Shoulder Elbow Surg (2016) 25, 289-296
http://dx.doi.org/10.1016/j.jse.2015.10.014

4.  Chen TL, He C, Zheng T, Gan Y, Huang M, Zheng Y, et al. Stiffness of various pin configurations for
pediatric supracondylar humeral fracture: a systematic review on biomechanical studies. J Pediatr Orthop
2015; 24:389-99, doi: http://dx.doi.org/10.1097/BPB.0000000000000196

5. Claireaux H, Goodall R, Hill J, Wilson E, Coull P, Green S, Schuster-Bruce J, Lim D, Miles J, Tarassoli P.
Multicenter collaborative cohort study of the use of Kirschner wires for the management of supracondylar
fractures in children Chin J Traumatol 2019 Oct;22(5):249-254. doi: 10.1016/j.cjtee.2019.06.002.

6. Mane PP, Challawar NS, Shah H. Late presented case of distal humerus epiphyseal separation in a
newborn. BMJ Case Rep. 2016; doi: 10.1136/bcr-2016-215296.

7.  Rupp M, Schifer C, Heiss C, Alt V. Pinning of supracondylar fractures in children - Strategies to avoid
complications Injury. 2019 Jun;50 Suppl 1:S2-S9. doi: 10.1016/j.injury.2019.03.042.

8. Sahin E, Zehir S, Sipahioglu S. Comparison of medial and posterior surgical approaches in pediatric
supracondylar humerus fractures. Niger J Clin Pract. 2017 Sep;20(9):1106-1111. doi:
10.4103/njcp.njcp_104_16.

9.  Sinikumpu JJ, Victorzon S, Pokka T, Lindholm EL, Peljo T, Serlo W. The long-term outcome of childhood
supracondylar humeral fractures: A population-based follow up study with a minimum follow up of ten
years and normal matched comparisons Bone Joint J 2016 Oct; 98-B(10):1410-1417. doi: 10.1302/0301-
620X.98B10.35923.

10. Tan S.H., Dartnell J., Lim Aks, Huy Jh. Paediatric lateral condyle fractures: a systematic review. Arh.
Orthop. Trauma Surg. 2018. Jun, 138; (6):809-817 doi: 10.1007/s00402-018-2920-2.

32 10(71), November 2021 RS Global


http://dx.doi.org/10.1016/j.jse.2015.10.014

WORLD SCIENCE ISSN 2413-1032

EFFECTIVENESS AND SAFETY OF INTRA-ARTICULAR
HYALURONIC ACID IN ATHLETES WITH ARTICULAR
LESIONS: A MULTICENTER, PROSPECTIVE
OBSERVATIONAL STUDY

Dr. Jordi Puigdellivol Grifell, Centre Integral de Medicina Esportiva, Traumatologia i Rehabilitacio,
Spain

Dr. Juan Pérez Estévez, Universidad de los Andes, Chile

Dr. Enrique Herrera Otto, Clinica Sanatorio Aleman, Chile

Dr. Jordi Marcos, Centre Integral de Medicina Esportiva, Traumatologia i Rehabilitacié, Spain
Dr. Mindaugas Gudelis, F.C. Barcelona, Spain

DOI: https://doi.org/10.31435/rsglobal_ws/30112021/7702

ARTICLE INFO ABSTRACT

Received: 28 September 2021 Objective: To evaluate the effectiveness and safety of a novel intra-

Accepted: 25 November 2021 articular formulation of hyaluronic acid (HA) to treat athletes with

Published: 30 November 2021 articular lesions. Methods: Multicenter, prospective, interventional,
observational study analyzing the clinical evolution of athletes who

KEYWORDS received 2 or 3 intra-articular injections of HA. The study was scheduled

in Visit 1 (week 0), Visit 2 (week 1), Visit 3 (week 2), Visit 4 (week 3),
and Visit 5 (end of follow-up, week 24). The change in Visual Analog
Scale (VAS) of pain and in Knee Injury and Osteoarthritis Outcome
Score (KOOS) and the rate of return to physical activity were evaluated
upon treatment initiation for up to 24 weeks. The incidence of adverse
events was recorded throughout the study. Results: Sixty patients were
recruited: 28 (46.7%) in the 2-injection group and 32 (53.3%) in the 3-
injection group. Mean VAS gradually decreased across the visits, with
statistically significant reductions in both groups from Visit 2 to Visit 3
and to Visit 5 (P < 0.0001). Inter-group differences in the change in VAS
from Visit 2 to Visit 5 were statistically comparable (P = 0.8271). At
Visit 5, the KOOS of all subscales statistically improved in both
treatment groups. At the end of follow-up (Visit 5), 75.9% of patients
returned to sport in the overall population. Only one patient reported an
adverse event. Conclusion: This novel formulation of HA is effective and
safe for at least 24 weeks, resulting in a promising treatment option for
athletes with articular lesions.

hyaluronic acid, intra-articular
injection, articular lesions, pain,
athletes.

Citation: Jordi Puigdellivol Grifell, Juan Pérez Estévez, Enrique Herrera Otto, Jordi Marcos,
Mindaugas Gudelis. (2021) Effectiveness and Safety of Intra-Articular Hyaluronic Acid in Athletes with Articular
Lesions: a  Multicenter,  Prospective  Observational ~ Study. World  Science.  10(71).  doi:
10.31435/rsglobal_ws/30112021/7702

Copyright: © 2021 Jordi Puigdellivol Grifell, Juan Pérez Estévez, Enrique Herrera Otto,
Jordi Marcos, Mindaugas Gudelis. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) or licensor are credited and that the original publication in this journal is cited, in
accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Introduction. Articular lesions are a major source of pain and disability and represent a
serious burden for patients and healthcare systems [1]. Given its multifactorial nature, different factors
contribute to their development, being age the main underlying risk factor. In addition, repetitive
mechanical and energetic demands exceeding articular cartilage tolerance can also result in joint
degeneration [2], and explain the higher susceptibility of athletes to develop articular lesions [3]. Such
articular lesions can be localized in specific joints that in the long-term tend to progress to
degenerative conditions such as osteoarthritis (OA) [4]. Certainly, previous studies showed that
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athletes are 12 times more likely to develop chondral defects and OA [2, 5] and that the prevalence of
knee OA in former elite soccer players ranges from 60 to 80% [6].

OA is an inflammatory and chronic musculoskeletal disease and the most common form of
arthritis in adults worldwide [7, 8]. The development of OA is the result of a progressive process
mainly triggered by the degeneration of cartilage leading to hostile changes in joint environment [8].
This initial phase is followed by the abnormal regulation of inflammatory mediators resulting in
further cartilage degeneration, apoptosis of chondrocytes, and imbalance of extracellular matrix
components [9]. All this process shifts the cartilage extracellular matrix turnover towards matrix
breakdown [10], and determines the main clinical manifestations of the disease: pain, stiffness, limited
functionality and deformity [11].

Current guidelines to manage OA recommend lifestyle modifications, pharmacological
interventions and surgery in late stages [10]. The goals of pharmacological are to manage symptoms,
slow the progression into OA and delay or avoid surgical interventions. Pharmacological options
include analgesics; non-steroidal anti-inflammatory drugs (NSAIDs), cyclooxygenase type 2 (COX-2)
inhibitors, and intra-articular injections [12, 13]. However, the efficacy of these agents is limited to the
management of symptoms, and is characterized by the lack-sustained effects and by the presence of
adverse events [14]. Therefore, current research is focused on developing treatments with enduring
effects, promoting structural changes and with a better safety profile [15].

Hyaluronic acid (HA) is a natural component of the synovial liquid produced by chondrocytes
and synovial cells that promotes the maintenance of articular integrity owing to its lubricant properties
[16]. The decreased HA levels found in articular lesions and OA explains the loss of lubrication and
chondroprotection that accompanies these conditions [9, 17].

Therefore, the aim of intra-articular Hyaluronic Acid injections is to restore viscoelastic
properties of the normal synovial fluid [18]. Based on this rationale, DIART® is a novel formulation
of HA buffered in a sodium succinate solution for intra-articular administration. DIART® received the
CE certification as a Class 111 Medical Device, showing beneficial and prolonged effects in preclinical
and clinical data [19]. The aim of this observational study was to assess the effectiveness and safety of
this novel formulation of HA in the treatment of articular lesions in athletic patients.

Materials and methods.

Study population.

This multinational, multicenter, open-label, prospective observational study was conducted in
4 centers in Spain and Chile. The study was conducted in compliance with the ethical principles of the
Declaration of Helsinki and ethical approval was granted by the Independent Ethics Committee of
Fundaci6 Uni6é Catalana d’Hospitals (Barcelona, 24 Spain). Each participant provided written
informed consent prior to inclusion.

Eligible patients were athletes aged 18 years or older, with a participation in sport activities of
at least 5 hours/week, and with a recent (< 1 month) articular lesion detectable via ultrasounds or
Magnetic Resonance (MR). Patients were excluded according to the following criteria: any surgery
within the previous 3 months to study initiation, articular infection or pain unrelated to the lesion of
study and previous intra-articular infiltration of corticoids, HA, platelet-rich plasma or mesenchymal
cells within the last six months.

Study design.

The study lasted 24 weeks and was scheduled in 5 visits: Visit 1 (screening, week 0), Visit 2
(baseline and first injection, week 1), Visit 3 (second injection, week 2), Visit 4 (third injection,
week 3), Visit 5 (end of follow-up, week 24). Clinical information was collected at baseline and
longitudinally over the visits to assess the change in pain and function, the rate and time to return to
physical activity, and the incidence of adverse events upon HA treatment.

At baseline (Visit 1), we exposed the nature, aims and main procedures of the study and eligible
patients willing to participate provided written informed consent. At Visit 2, demographic and clinical
data were collected, participants completed the Visual Analog Scale (VAS) of pain and the Knee Injury
and Osteoarthritis Outcome Score (KOOS) scale and the first injection was administered in both groups.
At Visit 3, participants completed the VAS-pain, safety, concomitant treatment data were collected, and
individuals of both groups received the second injection of HA. At Visit 4, participants completed the
VAS-pain scale, safety data and concomitant medications were recorded and patients in the 3-injection
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group received the third administration of HA. At Visit 5, participants completed the VAS-pain and
KOOS scales, and safety data and concomitant medications were recorded.

Study intervention.

The study intervention is DIART®, a formulation of HA buffered in sodium succinate for
intra-articular administration. Each pre-filled syringe contains 1.8% (18 mg) of HA for intra-articular
injection. Patients in the 2-injection group received a total of 2 weekly infiltrations (Visit 2, Visit 3,
and Visit 4) of HA; in both groups the same treatment schedule and dosage was followed. The
treatment lasted 2 weeks for the 2-injection group and 3 weeks for the 3-injection group. Follow-up
period was 24 weeks after treatment initiation.

DIART is a CE certified Class Il Medical Device and was administered according to the EU
regulation. The injections were performed by experienced medical personnel following the standard
techniques for intra-articular administration.

Study outcomes.

The effectiveness of DIART was evaluated by assessing the evolution of patient-reported
outcomes related to pain and function. The primary objective was to evaluate the effectiveness of
DIART at reducing pain by monitoring the change in VAS from baseline (Visit 2) to the end of
follow-up (Visit 5).

Secondary endpoints included: the change in VAS from baseline (Visit 2) to Visit 3, the
change in KOOS from baseline (Visit 2) to the end of follow-up (Visit 5), the time and rate of return to
physical activity at Visit 5, and the incidence of adverse events throughout the study.

The intensity of pain perceived by the patient was measured using the VAS, consisting of a
line ranging from 0 cm (absence of pain) to 10 cm (unbearable pain). Pain is graded by the distance
from the left end of the scale to the point marked by the patient according to the intensity of pain.

Symptomatology and knee function were evaluated through the KOOS scale. The KOOS
evaluates both short- and long-term consequences of knee injury. The questionnaire is divided in 5
subscales: pain (9 items), symptoms (7 items), function in daily living (17 items), function in sport and
recreation (5 items), and knee-related quality of life (4 items). The five subscales are scored separately in
a 0-100 scale where 0 represents extreme knee problems and 100 corresponds to no knee problems [20].

Statistical Analyses.

Continuous variables were described by mean, standard deviation (SD), median, and extremes
(Min, Max) for numerical variables; and categorical variables were described by number and
percentage. Comparisons between two independent groups for continuous variables were performed
using the Student’s t-test for unpaired data or the Chi-square test for categorical variables. The level of
statistical significance was set at P < 0.05. All statistical analyses were performed using the SAS
software for Windows, version 9.2 (SAS Institute, Cary, SC, USA).

Results.

Study population.

Sixty patients were included in the study: 28 (46.7%) in the 2-injection group and 32 (53.3%)
in the 3-injection group. Among them, seven finished the study prematurely (4 in the 2-injection group
and 3 in the 3-injection group) (Fig. 1).

Demographic and clinic characteristics were balanced between groups at baseline. Mean age
+SD was 42.9 +18.0 years in the 2-injection group and 42.7 +13.8 years in the 3-injection group
(P =0.9681). The proportion of males was higher in the 3-injection group (78.1%) than in the 2-
injection group (57.1%), but differences were not statistically significant (P = 0.0813) (Table 1).

Sport professionality was homogeneous between groups, and most of the participants were
classified as amateurs (89.3% in the 2-injection group and 90.6% in the 3-injection group). The time
(hours) devoted to sport practice per day was 2.8 hours in both groups. Neither differences in the
duration of symptoms nor in mean time from the last pain episode were statistically significant
between groups (P > 0.05). Baseline demographic and clinical characteristics are presented in Table 1.
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Visit 1, week 0
60 athletes with
articular lesions

28 2-injection

group
VAS, KOOS

Visit 2, week 1
First injection
VAS

Visit 3, week 2
Second injection
VAS

Visit 5, week 24
End of follow-up
24 patients
completed the
study
VAS, KOOS

|
32 3-injection

group
VAS, KOOS

Visit 2, week 1
First injection
VAS

Visit 3, week 2
Second injection
VAS

Visit 4, week 3
Third injection
VAS

Visit 5, week 24
End of follow-up
29 patients
completed the
study
VAS, KOOS

Fig. 1. Flowchart showing study design.
Abbreviations: KOOS = Knee injury and Osteoarthritis Outcome Score; VAS = Visual Analog Scale.

Table 1. Demographic and clinic characteristics at baseline.

characteristics at baseline.

Demographic and clinic

Variable 2 injections | 3 injections | Total P-value
1 2 3 4 5

Sex

Male 16 (57.1%) 25 (78.1%) |41 (68.3%) |0.081

Female 12 (42.9%) 7 (21.9%) 19 (31.7%)

Age (years) 26 31 57

Mean (SD) 42.9 (18.0) 42.72 (13.8) | 42.80 (15.7) | 0.968

Median 42.3 44.7 42.9

Q1; Q3 29.8; 56.2 35.2;51.7 |34.3;53.2

Sport practice level

Amateurs 25 (89.3%) 29 (90.6%) | 54 (90.0%)

Days per week

Mean (SD) 4.3 (1.3) 4.5 (1.4) 4.4 (1.3) 0.610

Median 4.0 4.0 4.0

Hours per day 0.954

Mean (SD) 2.8 (2.3) 2.8 (2.7) 2.8 (2.5)

Median 2.0 2.0 2.0

Injured knee

Left 13 (46.4%) 12 (37.5%) |25 (41.7%) | 0.535

Right 15 (53.6%) 19 (59.4%) | 34 (56.7%)
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Continuation of table 1.

Both 0 1(3.1%) 1(1.7%)

Time from symptom onset (months)

Mean (SD) 9.5(9.7) 7.7 (6.5) 8.5(8.1) 0.415
Median 07.Tpa 7.0 07.Tpa

Time from last pain episode (months)

Mean (SD) 2.8 (2.6) 3.1(3.2) 3.0(2.9 0.685
Median 2.0 2.0 2.0

VAS

Mean (SD) 6.36 (1.6) 6.42 (1.4) 6.39 (1.5) 0.871
Median 7.0 7.0 7.0

KOOS

Symptoms 66.5(17.3) |62.8(14.9) |64.5(16.0) |0.387
Pain 67.7 (20.2) 67.1(15.4) |67.3(17.6) |0.889
Function, daily living 75.7 (21.3) 73.5(17.5) |745(19.2) |0.678
Function, sports and recreational activities | 39.6 (26.9) 43.3(23.6) |41.6(25.0) |0.581
Quality of life 40.3 (19.6) 40.4 (15.9) |40.4(17.5) |0.974
Total score 58.6 (18.0) 57.4 (14.9) |57.97 (16.3) | 0.785

Data are expressed as N (%) or mean (SD), median, Q1, Q3 as indicated. Statistical
significance between groups was determined using either the Student’s t-test or the Chi-square test for
continuous or categorical variables, Abbreviations: SD = standard deviation; KOOS = Knee injury and
Osteoarthritis Outcome Score; VAS = Visual Analog Scale.

Effectiveness assessment. Results of the VAS-pain indicate that intra-articular injections of
HA were effective at 16 reducing pain throughout the study.

At baseline, mean VAS was similar in the 2- and 3-injection groups (6.36 and 6.42) (Table 1)
and gradually decreased across the visits. Differences in VAS score from Visit 2 to Visit 3 were
statistically significant in the 2- and 3-injection groups (P < 0.0001). Likewise, the reduction in VAS
score from Visit 2 to Visit 5 was statistically significant in both groups (P < 0.0001). Inter-group
differences at Visit 5 relative Visit 2 (after receiving 2 and 3 injections of HA) were not statistically
significant (P = 0.8271), although slightly higher in patients that received 2 injections (change of 4.3
and 4.2 in the 2- and 3-injection groups, respectively) (Table 2).

Table 2. Change in VAS upon HA treatment.

Change | 2injectionH | 3injection | Total | P-value
VAS (V2-V3)

Mean (SD) 2.83 (2.12) 197 (182) | 2.35(1.99)0.1096 | 0.1096

Median 2.0 1.0 2.0

QL; Q3 (1.0; 5.0) (1.0; 3.0) (1.0; 3.0)

Min; max 0.0; 7.0 -1.0; 8.0 -1.0; 8.0

P-value <0.0001 <0.0001
VAS (V2 - V5)

Mean (SD) 4.30 (1.98) 418 (1.99) | 4.24(1.97)0.8271 | 0.8271

Median 4.0 4.0 4.0

Q1; Q3 3.0;6.0 3.0;6.0 3.0;6.0

Min; max 1.0; 8.0 0.0; 8.0 0.0; 8.0

P-value <0.0001 <0.0001

Data are expressed as mean (SD), median and Q1, Q3. Statistical significance between groups
was determined using the Student’s t-test. Abbreviations: SD = Standard Deviation; VAS = Visual

Analogue Scale.
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Regarding the KOOS scale, the subscale with the lowest punctuation at baseline in both subgroups
was ‘Function in Sports and Recreational Activities’ (Table 1). Upon treatment with HA (Visit 5), the
scores of all KOOS subscales statistically improved in both treatment groups. In patients receiving
2 injections, differences from Visit 2 to Visit 5 were statistically significant for each subscale (P = 0.0002
for function in daily living and P < 0.0001 for the other comparisons). In patients receiving 3 injections of
HA, the increase in KOOS scores at Visit 5 relative to Visit 2 was statistically significant (P <0.0001 for
each comparison). The subscale with the greatest improvement at Visit 5 in the 2-injection group was
‘Function in sports and recreational activities” (change of 31.3) and in the 3-injection groups was ‘Quality
of life’ (change of 29.4), whereas in the overall population, the subscale ‘Function in sports and recreational
activities’ achieved the highest improvement upon HA treatment (change of 29.5). Between-group
differences were not statistically significant for any of the subscales (P > 0.05) (Table 3).

Table 3. Change in KOOS upon HA treatment.

Change 2 injection H |3 injection  |Total P-value
Symptoms

Mean (SD) 15.22 18.21 16.91 0.4225
Median 17.9 19.6 17.9

P-value <0.0001 <0.0001

Pain

Mean (SD) 17.39 (12.26) | 18.95 (17.08) | 18.27 0.7132
Median 13,9 19,4 16,7

P-value <0.0001 <0.0001

Function, daily living

Mean (SD) 13.04 (13.90) | 16.11 (14.74)|14.78 0.4454
Median 7,4 12,2 11,8

P-value <0.0002 <0.0001

Function, sports and recreational activities

Mean (SD) 27.17 (19.18)|31.33 (22.74) | 29.53 0.4838
Median 30.0 25.0 30.0

P-value <0.0001 <0.0001

Quality of life

Mean (SD) 29.35 (19.07) | 27.92 (18.48) | 28.54 0.7840
Median 31,3 25.0 25.0

P-value <0.0001 <0.0001

Total score

Mean (SD) 20.43 (12.29) | 22.50 (14.88) | 21.61 0.5913
Median 19,8 22,8 20,8

P-value <0.0001 <0.0001

Data are expressed as Mean (SD) and median. Statistical significance between groups was
determined using the Student’s t-test. Abbreviations: SD = standard deviation; KOOS = Knee injury
and Osteoarthritis Outcome Score.

After 2 and 3 injections of HA, a high proportion of patients (75.9%) returned to sport activity
in both treatment groups: 18 (75.0%) in the 2-injection group and 23 (76.7%) in the 3-injection group
(P = 0.8868). The time to return to the pre-injury sport level was shorter in the 2-injection group
(47.8 days) compared to the 3-injection group (71.1 days), with no significant differences between
groups (= 0.2367) (Table 4).

38 10(71), November 2021 RS Global



WORLD SCIENCE

ISSN 2413-1032

Table 4. Return to physical activity upon HA treatment.

Variable | 2injections | 3 injections | Total P-value
Return to physical activity level

Yes 18 (75.0%) 23 (76.7%) (75.9%) 0.8868
N missing 6 4 10

Time to return to the previous level (days)

Mean (SD) 47.83 (73.60) 71.14 (48.43) 60.65 (61.34)

Median 47.5 81.5 73.0

N missing 0 1 1

Data are expressed as N (%), Mean (SD), and median. Statistical significance between groups
was determined using the Student’s t-test or the Chi-square test, as appropriate Abbreviations: SD =

Standard deviation

Safety assessment. Only one patient in the 3-injection group reported an adverse event at Visit 2.

At Visit 3, Visit 4, and Visit 5, no patient registered an adverse event in the overall population (Table 5).

Table 5. Summary of adverse events at each visit.

Variable 2 injections 3 injections Total P-value
Visit 2 0 1 (3.4%) 1 (2.0%) 0.3790
N missing 6 3 9
Visit 3 0 0 0
N missing 3 3 6
Visit 4 0 0 0
N missing 24 4 28
Visit 5 0 0 0
N missing 5 2 7

Data are expressed as N (%). Statistical significance between groups was determined using the
Chi-square test.

Discussion. This prospective observational study demonstrated the sustained effectiveness and
safety of DIART treatment in athletes with articular lesions, as evidenced by the improvement of
patient-reported outcomes related to pain and functioning. These beneficial effects agree with the high
rates of return to physical activity and with the low incidence of adverse events.

OA is a degenerative inflammatory condition whose treatment is mainly based on palliative
interventions. Likewise, it is clinical course deeply affects functioning and quality of life, and is
associated with a higher risk of mortality [21] and other comorbidities such as depression [22]. These
drawbacks are particularly evident in the athletic population, in which articular lesions can also lead to
sport withdrawal. Indeed, a literature review identified that 37% of former players with OA suffer
from moderate or severe problems related to anxiety/depression [23].

This study was carried out in athletes of different sport disciplines, likely conditioning that, on
average, our patient population was younger (40 years) than that in most of the randomized clinical trials
performed in the elderly. This fact further reinforces how high-demand sports are precipitant factors of
articular lesions [3]. Notably, we observed a differential male/female ratio between groups at baseline,
which could have conditioned outcome evolution. Despite this, mean baseline VAS score was similar
between groups (6.36 and 6.42) and corresponded to a moderate-severe classification of pain.

After treatment initiation, VAS score of pain gradually and significantly decreased across
visits in both treatment groups. Importantly, a 37% reduction in pain was observed shortly after
treatment initiation (one week after first injection) in both groups, showing the rapid action of this new
formulation. This early effect contrasts with the delayed onset of action previously described for
viscosupplementation, with a reported peak of effectiveness 5 weeks after injection [24].
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Moreover, at the end of follow-up (24 weeks), VAS-pain was reduced by 66.4% in the overall
population, showing the enduring effect of DIART. This encouraging result highlights the need to perform
further studies assessing the evolution of pain upon this treatment over longer periods of follow-up.

Notably, differences in pain improvement at Visit 5 relative to baseline were slightly higher in
patients receiving 2 injections than in those receiving 3 injections. However, this trend was also observed
for the change in pain from Visit 2 to Visit 3, when both groups had taken the same number of injections,
which could indicate that differences are dependent on the population analyzed and not on the number of
injections. In this regard, as previously mentioned, these subtle differences could have arisen from the
different gender distribution between groups. In addition, they could be also attributed to the different
distribution of sport disciplines at baseline, as the specific requirements of each type of sport likely
contribute to the different progression of lesions [25]. Therefore, confirming whether 2 injections of this
HA formulation would suffice to achieve the observed long-lasting effects warrants further confirmation.

The decrease in mean VAS lead to a mean score of 2.4 after 24 weeks of treatment initiation,
which corresponds to mild-moderate rating of pain and corroborates the change in pain perception upon
treatment. Taken together, VAS score results showed both the rapid and long-lasting benefit of this
formulation of HA in athletes, with significant reductions observed one week after treatment initiation
and lasting for at least 24 weeks. Results on pain management are of outstanding importance given that
pain is the hallmark symptom of articular lesions and OA, having major consequences in sport continuity
and quality of life [23]. Although further research is needed to shed light into the specific mechanism of
action responsible of this enhanced effectiveness, it is likely that the protective effect of HA on
viscoelastic properties and joint friction is preserved by the buffering properties of sodium succinate.

The importance of complementing pain evaluations with other patient-reported outcomes such as
the KOOS upon response to treatment has been previously acknowledged [26]. After 24 weeks of
treatment initiation (Visit 5), the scores of the five subscales of KOOS significantly improved in both
treatment groups. The subscales with highest improvement were ‘Function in sports and recreational
activities” and ‘Quality of life’ in the 2- and 3injection groups, respectively. The increase in the score
related to sport activity agrees with the substantial improvement in pain and with the high rates of return to
physical activity that we observed. In general, the improvement was higher in the group that received 3
injections, but between-group differences were not statistically significant for any subscale. Again, the
differential sociodemographic characteristics at baseline between groups difficult the comparison.

Regarding the safety profile of DIART, only one patient reported one adverse event in the 3-
injection group throughout the study, suggesting that this formulation of HA is safe. Although a more
detailed description of the safety profile of this agent is needed, these preliminary results reinforce the
beneficial effects of local treatments for articular lesions as opposed to the toxicity associated to
systemic treatments [7]. For example, it has been largely acknowledged that the use of NSAIDs is
tightly correlated with the presence of serious gastrointestinal effects [7]. Moreover, previous studies
on HA treatment in osteoarthritic patients showed that most common adverse events were pain,
swelling [27] and arthralgia [28, 29].

Importantly, treatment with HA resulted in a high proportion of patients returning to physical
activity (75.9%) in a mean time of 61 days. This result, apart from corroborating effectiveness and safety
data, reflects the actual impact of this treatment on patients’ life. The high rates of sport activity return
agree with the improvements in pain and function and with the lack of serious adverse events reported in
the study. In addition, the proportion of patients returning to sport practice is substantially higher than the
60% observed in athletes treated with microfracture after 2 years of follow-up [30]. Data on return to
physical activity could pave the way for future work studying the proportion of patients resuming sports
upon intra-articular injections of DIART according to specific sport disciplines.

Regarding the onset of action and duration of effects, a meta-analysis of 54 randomized
clinical trials of OA knee pain demonstrated that HA was efficacious between 4-24 weeks and that
corticosteroids provided a shorter pain relief [31]. Furthermore, in 10 trials comparing intra-articular
injections of HA and corticosteroids, both treatment showed comparable results 4 weeks after
injection, but a greater effectiveness of HA was observed 5-13 weeks post-injection for several
variables [29]. Although the different target population in our study complicate the comparisons with
other studies, both the early onset of action and long-lasting effects observed with this formulation of
HA seem promising and require further comparison with other pharmacological agents.
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The main limitations of this study are related to its observational design, which could lead to
risk of selection bias and cannot prove direct causality between symptom improvement and treatment
administration. In addition, the lack of comparator and open-label design are important limitations that
should be addressed in the future, considering the high placebo effect associated with OA treatments
[32]. Additional drawbacks of the study are the lack of MR to document cartilage status and the
succinct safety evaluation.

In contrast, this is the first study reporting the effectiveness and safety of DIART and
providing valuable information from a comprehensive range of variables addressing different aspects
of the disease. In addition, this study is one of the few focusing on the athletic population, a
particularly vulnerable subset of patients for which disease management remains a challenge.

Long-term studies with a larger sample size are important avenues for future research to
validate these results and find potential subgroups of patients with higher response rates and to
establish the optimal treatment schedule (2 or 3 injections).

Conclusions. In conclusion, the findings described in this prospective study suggest that intra-
articular injections of HA are safe and effective in reducing pain and improving function and are not
associated with serious adverse events. All these beneficial effects, altogether, result 13 in the high
rates of return to physical activity. The early effect of DIART contrasts with 14 the delayed onset of
action reported with other agents.
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Introduction. Alkaline lignins and lignosulfonated find a wide variety of applications. They
are used as: dispersants (for carbon black, insecticides, herbicides, pesticides, clays, dyes, pigments,
ceramic materials); emulsifiers, stabilizers and fillers (for soils, road surfaces, asphalt, waxes, rubbers,
soaps, latexes, fire extinguishing foams); compounds that bind metals (in process water, agricultural
micronutrient fertilizers). Lignin contains highly reactive hydroxyl groups.

Myecotoxins belong to one of the dominant group of biogenic poisons, which contaminates
cattle food and worsens their nutritional value and quality. Humans and animals are poisoned when
they consume these products. Mycotoxicosis have negative influence on endocrinal gland secretion, it
weakens immune system and causes internal organ damages [1].

Increased import-export scale of wheat, the world climate changes, use of fungicide and
pesticide, leads to 100 times increased formation of mycotoxins and to the cattle food saturation with
various mycotoxins. At the end, all of these leads to human and animal health disorders and the general
economic situation. Mostly Fusarium and Aspergillus are the types of fungus, which pollute the cattle
food. They correspondingly produce quite aggressive mycotoxins T-2 and aflatoxin B-1 [2,3].
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Recently, all the effort is directed to the developing of fast methods of analysis of mycotoxins,
which allows us to diagnose the samples as we collect them. It is obvious, that the immuno- and immuno-
ferment analysis are the best for these purposes, because they give opportunity to visualize the results.

Aflatoxin B-1 and other toxins of this group bond irreversibly with protein molecules in the
liver and produce DNA adducts (excepting Aflatoxin B-1-lizine in albumin molecule).

Obijects, that have herbal, animal, microbiological and mineral origins and are used to produce
food products, are considered as consumer raw materials.

Main ways of pollution are the following:

= Agricultural crops and livestock products pollution with pesticides, which are used to
protect the plants and animals from pests.

= Violation of hygienic norms while using plant fertilizer.

= Frequent use of unauthorized supplements in plant and animal feeding process, such as:
various preservatives, paints, growth stimulating and therapeutic-preventive supplements.

= Migration of toxic substances in food products: raw, food equipment, tableware, inventory
and unauthorized polymers, usage of rubber and metal wrapping.

= Violation of food producing and preserving sanitary rules.

= Food product pollution from the environment with toxic substances and radionuclides:
atmosphere, soil and water reservoir.

Mold fungus produce mycotoxins, causing decrease the sanitary quality of consumer raw
materials. These mycotoxins are especially dangerous substances. When raw and food products are
polluted, they get in the human and animal body and lead to different kinds of poisoning, which cause
specific disease — mycotoxicosis. Besides, some mycotoxins are carcinogenic [4,5].

More than 250 various species of microscopic fungi are known, which produce more than 100
various toxic metabolites.

From the above-mentioned spectrum, aflatoxins represent one of the most aggressive and
dangerous group of mycotoxins, which have strong carcinogenic characteristics. Aflatoxins are
derived from two stains of species: Aspergillus Flavus (Link) and Aspergillus Parasiticus (spare).
Above mentioned funguses belong to mesophilic microscopic order. They have the capability to
develop at 6-8°C.

Amoung the genius of Aspergillus fungi, there are separate group of aflatoxins, which has
similar chemical structure. It is established, that they are sensitive to the action of oxidation reagent.
Aflatoxins are soluble in moderate polar solvent, such as: acetone, chloroform, dichloromethane,
dimethyl sulfoxide, ethanol, isopropanol, and etc. and insoluble in diethyl ether. In pure form, they
are sustainable during the warm up in the air (Melting Point: 268-269°C). They degrade easily in
polar solvents under light. They are preserved in benzene and chloroform in dark environment for
several years [6, 7, 8].

Four groups of aflatoxins are identified (B-1, B-2, G-1, G-2), which differ from each other
with some characteristics and the level of toxicity. B-1 and B-2 aflatoxins are produced in the cell of
A. Flavus, while G-1 and G-2 — in the cell of A. Parasiticus [9].

A significant amount of high toxicity and carcinogenic aflatoxins are discovered in main food
product all over the world. This made necessary to develop the methods of detoxification for raw, food
products and corm.

The methods of aflatoxin detoxification are: mechanical, physical and chemical. The method
of mechanic detoxification lies in removing of polluted raw material with manual and electro-
colorimetric distinguishing methods. The physical method lies in material thermal processing with
autoclave, ultraviolent radiation and ozonation. The chemical method lies in material treatment with
strong oxidants [10].

Every single one of the above mentioned methods have its flaws. Mechanical and physical
processing are not highly effective, while chemical processing causes degradation of not
justaflatoxins, but beneficial nutrients as well.

The usage of various adsorbents is very effective for protecting vegetables and wheat raw
materials, consumer and raw foods, various dry fruits, breads and confectionary from aflatoxins. The
special advantage of adsorption method is its availability and effectiveness [11,12]. Aflatoxin
adsorbents are divided in several groups: mineral, carbon containing, polysaccharide, and mixed.
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Research. The work was conducted in the following sequence: purifying the filtrate, preparing
the standard solutions, identifying aflatoxin and quantitative analyze. The objective of our work was to
determine the quantitative and qualitative analyse of aflatoxins derived from genus Aspergillus. We
were observing adsorption of aflatoxins by the sulfate lignin parallel to microorganisms’ growth
phase. The following method have been used: Potato was artificially infected by the microorganisms
from the genus Aspergillus. Accordingly, once per week during 9 weeks, sulfate lignin was analyzed
and humidity was determined. Aflatoxins were determined with thin layered chromatography and
quantitative analyze was determined [13]. The dehydrated Na,SOs was placed on a glass filter on
chromatographic column and silicagel-chorophorm suspension was added on the formed layer. After
the sedimentation were carefully transfared the dehydrated Na;SOs in the column. Exceed amounts of
chlorophorm was expelled from faucet and we were putting the sample momentarily and slowly. The
vial walls were washed with chloroform, which was transferred to the column. Once the liquid level
was equal to the upper layer of Na.SO., we carefully added a chloroform and methanol solution (97:3)
in portions. The waste was washed 3 times. These extracts were combined and evaporated to dry
weight. The remaining waste was dissolved in chloroform and thin layer chromatography was
performed. The aflatoxin was identified by the method of fluorescence. Its quantitative determination
was evaluated due to fluorescence intensity of aflatoxin spots in extracts. It was calculated in the
certain amount of time. Peak height (h) was determined with the following formula:

o V1-V3-V5-m(st)
" V2-V4-V6-M - h(st)
Research results. Fungus from the genus Aspergillus, which was artificially entered to the
potato, created toxin, for which the peak during chromatography was 22.8 + 4.7 mm. The results for
calculation aflatoxin concentration are 0.0021+ 0.0007 mcg/l. Simultaneously, sulfate lignin was

processed with the solvent system, where the concentrated toxin was elevating weekly and humidity
was determined in parallel. The results are displayed in the table 1 figures (1 and 2).

- K (0.01)

Table 1. Results of representatives of Aspergillus genus

Weeks | 11 11 v V VI VI VI IX
Humidity on | 2.12 1.77 1.14 2.85 3.44 4.65 6.72 7.42 | 8.52
sulfate  lignin ~4 ~3 =2 ~4 =5 ~7 ~9 =10 | =11
(9, %)
Toxin quantity | 0.0021 | 0.0025 | 0.0032 | 0.0046 | 0.0054 | 0.0063 | 0.0068 0 0
(mcg/l)
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Fig. 1 Quantitative analysis of aflatoxins and moisture according to the growth phase of the
microorganism

Results have shown that humidity was elevating during the 8 week period and simultaneously
the quantitative indicator of the toxin was elevating. The humidity elevation was continued in the
following weeks, while the quantitative indicator of the toxin was decreased. Above-mentioned issue
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requires further research in this direction. Research results showed, that sulfate lignin is distinguished
with high quality of toxin adsorption. Especially high ability of assimilation was revealed in
microorganism exponential growth phase.
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Fig. 2. Aspergillus growth phase (I-Lag-phase; 11-Exponential phase; Il1-Stationary phase; IV-decline phase)

Conclusions. Mineral adsorbents consist minerals mined in different places such as: bentonite,
montmorillonite, zeolite and etc. Mixed groups are those, that could be consisted as source of
minerals, organic components and mold inhibitors. Considering the above mentioned factors and its
topicality, our work is conducted to develop technical, sulfate free lignin from the sawdust, to use it
for aflatoxin adsorption in the future. Among the solutions used for aflatoxin detoxification, we choose
adsorbent produced on sawdust base — technical lignin, which stands out with its low cost and high
effectivity. Sulfate lignin is brown powder in the dry condition. The particle size of such lignin varies
between 10 mecm — 5 mm. Sulfate lignin is considered as nontoxic compound, which is used as wet
paste. It’s not flammable. Examples of sawdust are coniferous, deciduous and their mixture.
Considering the urgency of the matter and the factors mentioned above, a number of works are
underway, to obtain technical sulfate lignin for subsequent use in the adsorption of aflatoxins.
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Introduction. The in-depth study of the hydrocarbon composition of petroleum provides an
opportunity to improve rational schemes for processing black gold into valuable oil products. Intensive
development of physical and chemical methods of analysis since the 60" years of the last century,
especially of instrumental technology (gas-liquid chromatography, mass spectrometry, NMR
spectrometry on C nuclei, chromatography-mass spectrometry, etc.) and their use in scientific
petrochemical experiments significantly increased the reliability of the data obtained and greatly
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increased the level of our knowledge about the composition and structure of petroleum. The
widespread introduction of research technology into practice has made it possible to conduct research
at the molecular level. Thanks to highly effective instrumental technology, many structural groups and
individual compounds of petroleum have been studied quite fully by now. Most of researchers
working in the field of petrochemistry use methods of conventional traditional mass-spectrometry.

However, until recent times without preliminary separation of petroleum into fractions it was
practically impossible to carry out studies of both group structure and molecular composition of these
fractions. The main task of mass spectrometry in petroleum chemistry today is qualitative and
guantitative component analysis of complex mixtures of organic compounds of various origin [1].

Systematic studies of Georgian petroleum began in the 30" years of the last century and as a
result of many years of work the presence of all known types of petroleum was established in the
country. Their characteristic feature is low sulfur content (<0.3%); they mainly relate to paraffinic,
low-tar type of petroleum with a high yield of light fractions and, in this respect, they are valuable raw
material for chemical processing and petrochemical synthesis [2].

Purpose of the study. The purpose of this work was to develop a comprehensive methodology
for separation and study of concentrates of structurally homogeneous groups of saturated hydrocarbons
from middle 250-350°C fractions of petroleum — Taribani and Mirzaani deposits from the main
petroleum and gas region of Eastern Georgia — and to obtain maximum information about the individual
hydrocarbon composition of these fractions. The 8" and the 10" fractions (naphthenic concentrates) of
the three stage TDF separation and the thiocarbamide extract of the 10" TDF fractions were studied. The
research data on chemical composition and type of the investigated crude oils are of scientific and
practical interest from the point of view of rational development of Georgian petroleum as valuable
chemical raw material and for solving various problems of petroleum geochemistry.

Experimental part. Petroleum under investigation belongs to petroleum deposits located in
Eastern Georgia, in the Shiraki valley, close to each other. They belong to the Tertiary period, have
different depths of occurrence and ages of the host rocks. The Taribani petroleum was taken from the
sediments of the upper Sarmatian of the Eldar suite (well #18) at a depth of 2723-2748 m; and
Mirzaani petroleum — from the sediments of the Lower Pliocene (well #73) from a depth of 1460 m.
The first of them is highly paraffinic (6%) petroleum, and the second one belongs to the naphthenic
aromatic type. The characteristics of the Taribani and Mirzaani petroleum are shown in Table 1.

Table 1. Characteristics of petroleum from Taribani and Mirzaani deposits
Name of petroleum deposit

Characteristics

Taribani, well #18

Mirzaani, well #73

Depth of bedding, m 2723 1460
Density at 20°C, kg/m® 858.0 918.4
Tars and asphaltenes, mass % 6.8;5.9 16.07; 6.8
Sulfur, % 0.25 0.45
Composition of fraction, mass %

Boiling point, °C 85.0 90.0

B.p. - 100 7.3 5.0

100 — 150 8.7 7.0

150 — 200 6.0 9.0

200 — 250 115 10.7

250 — 350 13.0 14.0

Carbon content in structural fragments (%) according to IR spectroscopy
Aromatic - Ca 20.0 34.0
Paraffinic - Cp 58.9 155
Naphthenic - Cn 22.0 50.5
Content of hydrocarbon classes, mass %

Aromatic hydrocarbons 22.0 58.0
Paraffin—cycloparaffin hydrocarbons 78.0 42.0

To study the individual hydrocarbon composition of the middle fractions 250-350°C of the
studied petroleum a complex of modern methods of separation and research was used in order to
achieve greater differentiation by type of molecular structure of complex hydrocarbon mixtures, and
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thereby to ensure high and reliable efficiency of methods for their analysis. The developed technique
included the following stages: distillation, dearomatization by adsorption chromatography on silica
gel, thermal diffusion (TDF) separation of paraffinic (PIPCP) and iso-paraffin-cycloparaffin (IPCP)
fractions, reactions of formation of thiocarbamide complexes with polycycloalkanes. The main
research and identification methods were GLC (gas-liquid chromatography), MS (mass spectrometry)
and GC/MS (gas chromatography/mass spectrometry) which, due to combination of analytical
capabilities of MS and GLC and being the most highly sensitive and not requiring preliminary
isolation of individual substance, is widely used in the practice of crude oil researches [3, 4].

Main attention was paid to the thermal diffusion (TDT) separation, because it is almost the
only method that allows successful solving of the problem of separation isoparaffins from
cycloparaffins and the latter ones by the degree of their cyclicity. In this study large 1500 cm/50 ml
and micro 120 cm/3-4 ml TDF columns were used. The columns of the original construction were
designed and prepared in the laboratory of Petroleum Chemistry of the Petre Melikishvili Institute of
Physical and Organic Chemistry. Microcolumns of Melpolder’s column type were made of stainless
steel, had a spiral in the annular space and a minimum gap width between the tubes (0.01-0.03 mm).
They are characterized with high separating ability. Their efficiency in separating of cis-trans
decalines is maximal S = 99% during 8-10 hours of operation at 90°C [5, 6].

For the purpose of TDF separation of these fractions, aromatic hydrocarbons were removed
from them by adsorption chromatography of the original and dearomatized paraffin-cycloparaffin
fractions. Characteristics of these fractions are given in Tables 2 and 3.

Concentration of certain groups of saturated hydrocarbons (PCP) from 250-350°C fractions
(np? 1.4495 and 1.4536 for Taribani and Mirzaani petroleum, respectively) was carried out by three-
stage TDF separation. It was taken into account that at the additional stage simultaneously with
separation of n-paraffins from the initial fraction the process of separation of isoparaffins from
cycloparaffins should have proceeded in part. Conditions of the first stage separation - 70 hours,
temperature of the hot wall — 100°C and of the cold wall (5°C), the mixture of the 10" fractions from
parallel experiments was subjected to the second stage of separation.

Table 2. Characteristics of 250-350 °C fractions of Taribani and Mirzaani petroleum

Name _ Petroleum fractions, °(_? _
Taribani Mirzaani
Fraction yield, mass % 13.0 14.0
Refractive indices, np?° 1.4500 1.4602
Density at 20°C, kg/m® 805.2 878.4
Carbon content in structural fragments, %
Aromatics - Ca 14.3 45.4
Paraffins - Cp 71.2 8.0
Naphthenic - Cy 145 46,6
Content of aromatic hydrocarbons, mass % 14.0 440
Content of n-paraffins, mass % 65.0 10.0

Table 3. Characteristics of saturated hydrocarbons (PCP and IPCP) from 250-350°C fractions
of Taribani and Mirzaani petroleum

250-350°C fraction of petroleum
Tetracycloalcanes ——— - -
Taribani | Mirzaani
Structural-group composition of paraffin-cycloparaffin (PCP) hydrocarbons, in % (according to
mass-spectra)
Paraffines 65.0 50.0
Monocycloalcanes 6.0 23.0
Bicycloalcanes 12.0 15.0
Tricycloalcanes 9.0 8.0
Tetracycloalcanes 8.0 4.0
Isocycloparaffin-cycloparaffines (ICPCP)
Yield of fraction, (mass %) 15.0 10.0
Refractive indices, np2° 1.4500 1.4705
Density at 20°C, kg/m® 799.0 875.0
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Second stage of separation lasted for 95 hours, temperature of the hot wall was 160°C and of the
cold wall — 5°C, the 10" fraction was subjected to the third stage of separation. Third stage of separation
lasted for 95 hours, the temperature of the hot wall was 170°C, the temperature of the cold one — 5°C. The
separation effect was quite high. The refractive index changed significantly during the process: if the initial
fraction in case of Taribani oil had np® — 1.4500, then at the end of the process it was 1.5160. In case of
Mirzaani petroleum the initial np?® was 1.4705 and at the end of process np® was 1.5205.

Separation efficiency could be well traced at the chromatograms of fractions according to stages.
Chromatographic analyses were carried out on a capillary column (40m x 0.25mm, Apiezon L, linear
programming of temperature from 130°C with a speed of 3°/min). The obtained results show that in the
course of separation at the 1% stage n-paraffins were gradually removed from the initial fraction,
occupying the upper positions in the column; then, at 2" and 3" stages the same positions were occupied
by isoparaffins, surrendering the bottom of the column to cycloparaffins, which were located in lower
fractions according to the degree of their cyclicity. On Figures 1 and 2 two chromatograms are shown,
which demonstrate a significant change in the composition of the PCP fraction in the process of TDF
separation: (Fig.1. n-paraffins separated from PCP fraction 250-350°C of Taribani crude oil — the 10"
fraction from 1% stage of separation, showing a pattern of normal petroleum paraffins from Ci1, with only
minor traces of isoparaffinic and isoprenoid hydrocarbons; there is almost no naphthenic background
here; Fig.2. — the 10" fraction from 3" stage of separation denoted by the presence of a very high
naphthenic background, indicating a high concentration of polycycloalkanes in it.
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Fig. 1. Chromatogram of the 10" fraction from the 1% stage of separation of PCP obtained from the
250-350°C fraction of Taribani petroleum
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Fig. 2. Chromatogram of the 10" fraction of the TDF separation of PCP obtained from the 250-350°C
fraction of Taribani petroleum. Capillary column — 60 m x 25 mm, Apiezon L, linear programming of
the temperature from 100°C with a speed of 2°C/min
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To assess the group composition of samples obtained during stage-by-stage separation, as well
as the TDF fractions at all stages of the process, the MS method was widely used, which made it
possible to track the degree of concentration of polycycloalkanes. The analysis was carried out on
LKB-2091 device at ion source temperature of 250°C and ionizing electron energy of 70 eV.

As it was already mentioned, the characteristics of the saturated fractions are given in Table 3,
and the results of the analysis of the group hydrocarbon composition of naphthenic concentrates (of
the 10" fractions), obtained also by the MS method, are shown in Table 4.

Table 4. Group structure composition of naphthenic concentrates (determined by mass-
spectrometry method)

Content of naphthenic concentrates, mass %
Polycyclic naphthenes Taribani Mirzaani
250-350°C 250-350°C
Monocyclic - -
Bicyclic 3 8
Tricyclic 18 42
Tetracyclic 50 31
Pentacyclic 24 18
Hexacyclic 5 1

The data in Table 4, as well as the data of refractive indices, chromatograms and mass-spectra
of TDF fractions confirm that narrow > 90% concentrates of polycyclic naphthenes were obtained
from saturated hydrocarbons of the middle fractions of the studied crude oils, containing mainly tri-,
tetra- and pentacycloalkanes of fractions 250-350°C.

The TDF concentrates (the 8 and the 10™) were subjected to the extraction crystallization by
reaction with thiocarbamide 1: 1 (as a solvent was used benzene); treatment was carried out for 25-35
hours at 6°C. The reaction with thiocarbamide led to concentration in the extract mainly of
polycycloalkane hydrocarbons, the cross sections of the molecules of which corresponded to the size
of the inclusion channel formed by thiourea [6]. In favor of the homogeneity of the composition of the
extracts is the fact that out of 70 compounds almost all are isomers of only a few groups of
polycycloalkanes with molecular weights of 150, 164, 176, 178, 190, 202 and 204 [7].

Chromatograms of TDF concentrates were remarkable by a very complex composition,
representing, in essence, a continuous "hump" (Fig. 2, Taribani petroleum). The presence of a high
background complicates the qualitative interpretation of chromatograms using the GC/MS method.
Chromatograms of thiocarbamide extracts were much simpler in composition, individualized and the
naphthenic background in them was significantly reduced (Fig. 3, Taribani petroleum), although the
presence of high peaks above the chromatographic background in the case of TDF concentrates made
it possible to subject the samples to study by GLC and GC/MS analysis.

19
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0 10 20 30 40 RT.min

Fig. 3. Chromatogram of the thiocatbamide extract, separated from the naphthenic concentrate (the last
10" fraction from the 3" stage) of the 250-350°C fraction from Taribani petroleum. (Capillary column
40 m x 0.25 mm, Apiezon L, linear programming of temperature from 130°C with the speed of 3°C /min)
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Conclusions. In all studied samples, based on the analysis of the obtained mass spectra certain
series of saturated hydrocarbons of the Ci1-Cis composition were found. Interpretation of these
spectra, comparing them with the mass spectra of the model analogues, as well as with known
petroleum hydrocarbons, in combination with chromatographic retention indices, made it possible to
identify most of them:

e In the 8" concentrate obtained after thermal diffusion the presence of C11-Cy, isoprenoides is
determined: 1 — undecane 2,6-dimethyl-(Ci3); 2 — dodecane 2,6-dimethyl-(C14); 3 — dodecane 2,6,10-
trimethyl-(Cas); 4 — tridecane 2,6,9 trimethyl-(Css); 5 — tetredecane 2,6,10-trimethyl-(C17); 6 — pentadecane
2,6,10-trimethyl-(Csg); 7 — pristan-(Cag); 8 — pristan-(Cx); 9 — heptadecane 2,6,10,15-tetramethyl-(Cs1);
10 — octadecane 2,6,10,15-tetramethyl-(C2,); 11 — nonadecane 2,6,10,15-tetramethyl-(Czs).

o In filtrates of thyocarbamide extracts of the 10" concentrates obtained by TDF the relict
type bicyclic hydrocarbons of C14-C16 composition are identified, the polymethylsubstituted decalins:
1,1,2-trimethyldecaline; 1,2,3,7,7-pentamethyldecaline; 1-(2-methylhexyl)perhydroindane; cis-1,3,7,7-
tetramethyltrans-bicyclo-/4,4,0/decane; trans-2,3,3,7,7-pentamethyltrans-bicyclo-/4,4,0/ decane;
1,3,3,7,7-pentamethyltrans-bicyclo/4,4,0/-decane; cis-2,2,3,7,7-pentamethyl-trans-bicyclo-
/4,4,0/decane; trans-cis-1,2,3,7,7-pentamethyltrans-bicyclo/4,4,0/decane; 1,3,7,7-tetramethyl-2-ethyl-
transbicyclo /4,4,0/decane.

¢ In thiocarbamide thyocarbamide extracts 42 polycycloalcane hydrocarbons are identified:
tricycloundecanes, Cii; tricyclododecanes Cia, tricycle-tridecanes Cis, tricyclodecanes —Cii-Cia-
adamantanes tetracyclododecanes Ciz, tetracyclotridecanes Cis, tetracyclotetradecane Cis-Cis,
pentacyclotetradecanes Cis-Cis-diamantanes.

Application of the method for isolation of polycycloalkanes of certain groups from crude oil,
including distillation, liquid adsorption chromatography, thermal diffusion separation, thiocarbamide
extraction, proved to be sufficient for successful determination of petroleum polycyclic naphthenes at
a molecular level in the middle fractions of Georgian oils by means of traditional GC/MS.
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