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Beryn. Covid-19 mocras HOBOO TIPOBIEMOO CYUaCHOCTI. 3aXBOPIOBAHICTE Y CBIiTi CTPIMKO 36LTBITYEThCS,
a 3 HEI0 TOCHIITIOETHCS yBara J0 BHBUCHHS MEXaHI3MiB ITaTOTEHE3Y BipyCy. 3 SBIAIOTHECS HOBI CHMIITOMH
nepcuctennii SARS-CoV-2 B oprani3mi monuHu. BcTaHOBIEHO, IO HE JHINE PECHipaTOpHI HPOSBH
crocTepiralotecsi B iH(QIKOBaHHX o0ci0, a Jemami OuUTeIle HAa TepIIMKA IUIAaH IIOCTAE HEBPOJIOTIYHA
cumnTomaruka. OCHOBHUM 1 MOIIMpEHUM TposiBoM iH(pikyBanus Covid-19 e ronoBuuii 6ine y mepen- ta
MOCT-KOBiTHOMY Tepioni. Bu3HaueHHS MOXIMBUX MNUIAXIB MOTPAIUIIHHA 30yIHWKAa B HEPBOBY KIITHHY,
BCTaHOBJIEHHs ocobimBocTel Covid-aconioBaHOTO TOJIOBHOTO OO0 3aIHMIIAETHCS AKTYAJIBHOIO IPOOIEMOIO
MEIULINHH.

Meta pobortu. [IpoaHamizyBaTu JaHi CBiTOBOi HAyKOBOI JITEpaTypd CTOCOBHO MOXKIMBHX MEXaHI3MIB
irBa3ii Bipycy SARS-CoV-2 B HepBOBY cucTeMy Ta iX BIDIMB Ha PO3BUTOK T'OJIOBHOTO 0OJIIO Y TIepe- Ta MoCT-
KOBiTHOMY TIepiofi.

Martepiann Tta merogu. [IpoBeneHnii peTPOCHEKTHBHHU aHANi3 JITepaTypd HAyKOBHX 0a3 Scopus,
PubMed, MedLines, Web of Science 3a 2020-2022 poku.

PesyasTraT. OcTaHHI JaHi JOCTITHWKIB CBiTY4aTh MPO HEHPOBipyleHTHICTH 30ymamka. SARS-CoV-2
BpaXa€ JIOJUHY, BHKOPHUCTOBYIOUM pPELENTOp aHTiIOTCH3WHIEPETBOPIOBAIBHOIO (EPMEHTY 2, SIKHH
TpeICTaBICHAN B ONb(AKTOPHINA MIIAHIN, KOpI TOJOBHOTO MO3KY, Oa3albHUX TaHTIIAX, TilOoTajJaMmyci,
CTOBOYpi TOJOBHOTO MO3KY, €HAOTENalbHUX KIiTHHaX. JleTanbHi MeXaHi3MH MPOHUKHEHHS B LEHTPAIBHY
HEpPBOBY CHCTEMY IIle HE JI0 KiHI BUBYEHI, OIHAK PO3TISIAI0Th HACTYIHI HIIAXH Iepeaadi: yepe3 HIOXOBHH
HEpB B MOJANBIIIOMY BPa)Ka€ThCS TOJIOBHUN MO30K, IPYTHU NUIAX — KIITHHHA iHBa3is, iHQIKOBaHI MOHOIIUTH
Ta Makpodary, mo SBISIOTH COOO0I0 pe3epByap IS Bipycy UL HOIANBIIOTO PO3MOIUICHHS B iHINI TKAHHWHH,
HACTYITHAH MEXaHi3M — IIe 1H(IKyBaHHS CHIOTENIaTbHUX KIITHH TeMaTOeHIe(aTiqHOTO Ta emiTelialbHUX
reMaToJIIKBOPHOTO Oap’epa. MexaHi3M NOSBH TOJIOBHOTO OO0 JOCITIIHUKH IIOSICHIOIOTH Yepe3 MpsMy
1HBa3iI0 3aKiHYCHb TPIHYACTOTO HEpBa B MMOPOKHHIHI HOCOTJIOTKH, IO MPHU3BOIANTH A0 aKTHBAIii TpiHdacTo-
CyaMHHOI cucTeMu. ['0oBHHMI Oib crocTepiraeThcs Ha MOYATKy 3aXBOPIOBaHHS Ta MOKE TPHBATH OiIbIe
180 mHiB micns onyxaHHS. BiH XapakrepusyeTbes, sIK JBOCTOPOHHIHM, CTHCKArO4oro XapakTepy, TPHUBAe
TOJMHAMHU, CTIHKHUI 10 3BUYAHUX 3HEOOTIOI0UNX, TIOCHITIOETHCS BPAHIIi, IIPH KAl Ta Qi3udHii aKTHBHOCTI.

BucnoBku. Bipyc SARS-CoV-2 mnpusBoauts 10 iH(}iKyBaHHs, BukopucToByroun ACE2-pemenrtopw,
YacTHHA, 3 SIKMX JIOKamizoBaHa y pisHuMX Bigaimax [[HC, mo 3yMoBIIO€ BHHHMKHEHHS HEBPOJIOTIYHOI
CUMNTOMATHUKH. [oNOBHWII OiTh € omHUM i3 Haibimem BupaxkeHux cumnromie COVID-19, iforo
XapaKTEPUCTUKU Ta EBOJIIOLIS MOXYTh BioOpaskaTH pi3HI MaTo(izioNoriyHi MeXaHi3MH, IO PoOUTH ix
BUBUCHHS HEOOXITHUM ISl TPYHTOBHILIIOTO PO3yMiHHS TOJIOBHOTO OOJIIO B IIEpe/I- Ta MOCT-KOBiAHOMY Tiepioai
Ta MMOUIYK BapiaHTIB Uil HOTO YCYHEHHSI.

KJTFOYO0BI CJIOBA: Covid-19, 2on06nuil 6inb, He6pOLO2IYHA CUMNMOMAMUKA, NePeOKOBIOHUL nepioo,
ROCMKOBIOHUL nepioo
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BCTYII

Covid-19 mocraB HOBOIWO MPOOIEMOIO
Cy4acHOCTi. 3aXBOPIOBaHICThb y CBITi CTPIMKO
30UTBIIYETHCA, @ 3 HEIO TOCHIIIOETHCS yBara
JI0 BUBYEHHSI MEXaHI3MiB MaTOT€HE3Y Bipycy.
3’SIBISIIOTECS HOBI CHMITOMH TIEPCHCTEHITIT
SARS-CoV-2 B opranizmi moaunu. Bcera-
HOBJICHO, 10 HE JIMILIE PecHipaTOpHi MPOsBH
criocTepirarotecst B iHQiKoBaHMX o0cCi0, a
Ienam Oumpllle Ha TepIIMid TUIaH II0CTae
HEBpOJIOTiYHAa cuMnToMaTtika. OCHOBHHM 1
JIOCUTh TOUIMPEHUM TPOSIBOM iH(IKYBaHHS
Covid-19, a came ioro mramMamu «Abdar,
«beray 1 «OMikpon», € ronoBHU# Oinb. Kpim
TOrO, JOeJaii dYacTillle Led CHMITOM CTa€
MOMITHAM Yy TIEpel- Ta MOCT-KOBITHOMY
nepiofi. Bu3Ha4eHHS MOXIWBUX IIIISAXIB
MOTPAIUISIHHS 30yJHUKA B HEPBOBY KIITHHY,
BCTaHOBJIEHHs ocobnmBocteit Covid-acoriiio-
BAaHOTO TOJIOBHOTO OONIO  3alMIIAETHCS
aKTyaJIbHOKO MPOOJIEMOI0 METUITUHH.

MATEPIAJIN TA METOJN

[IpoBeneHmii peTPOCHEKTUBHUMA aHAII3
JiTepaTypu HaykoBux 0a3 Scopus, PubMed,
MedLines, Web of Science 3a 2020-
2022 poxwu.

PE3YJIBTATHU I OBI'OBOPEHHA

OcTaHHI JaHI TOCHiAHHUKIB CBiT4aTh IPO
HEHPOBIPYJICHTHICTh 30yJIHUKA. YpaKeHHs

HEPBOBOi CHUCTEMH MOXXE BHHHUKATH IIiJ
BIUIMBOM  pI3HUX  (AaKTOpiB, Takux K
TIMOKCis, ypaKeHHA JEKiIBKOX OpraHiB,

cencuc abo «uuTOKiHOBHU mTOpM». SARS-
CoV-2 3zapaxae mI0AMHY, BUKOPHCTOBYIOUH
pelenTop  aHTIOTEH3MHIIEPETBOPIOBAILHOTO
depmenty 2 (ACE2), skuwii y HepBOBil
CUCTEMi TpeJCcTaBiIcHUH B Oib(akTopHii
JUIAHLI, KOpl TOJOBHOTO MO3KY, Oa3albHHX
TaHIJIisAX, TIMOKaMIIi, TinoTajamyci, croBOypi
TOJIOBHOTO MO3Ky [l], eHmoTemianpbHHX
kiituHax [2]. JletanbHi MeXaHI3MU HPOHMK-
HEHHS B [ICHTPAIbHY HEPBOBY CHUCTEMY
(IHC) mie He 10 KiHIS BHBYEHI, OJIHAK
PO3MIIAAAOTh HACTYIHI LUIAXM Iepeaadi:
NPOHUKHYBIIM B OpPraHi3M JIOJUHH Yepes3
JUXAIbHI [UIAXH, BIpyCH MOXYTb OTPHUMATH
JOCTYIl JI0 T'OJOBHOTO MO3KY 4€pe3 HIOXOBY
UOyJIMHY, BUKOPUCTOBYIOUN HIOXOBUI HEPB,
B IOJAJIbIIOMY BPa)Ka€eThCsl TOJIOBHUI MO30K
3 3aJy4EeHHSIM TalaMycy Ta cTOBOypY MO3KY.
Jpyruii msx — KIiTHHHA 1HBa3id, iH(iKoBaH1
MOHOLIUTH Ta Makpodaru, ki yocoOIIOITh
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cobor0  pesepByap Jans  Bipycy iAo
MOJIAJIBIIOT0 PO3IMOAUICHHS B IHII TKaHWHHU.
[ndixyBanHs MOHOIIHTIB Ta niHii

MOHOLWTAPHUX KIITHH MPU3BOAWUTH N0 iX
aKTUBalii, Ha IO BKa3ye NPOLYKyBaHHI
po3anadbHUX MemiaTopiB. Kpim Toro, anaimi3
XeMOTakcucy in  vitro TmokaszaB, IO
PYXJUBICTb MOHOLIMTIB /0 XEMOKIiHIB Oyia
MiJBUIIEHA Ticias TOCTpoi abo  cTiiikoi
iH(eKuil SARS-CoV-2. Hactynumuit
MeXaHi3M — Iie iH()iKyBaHHS €HIOTeIiaIbHIX
KIITHH TeMmarocHIedaaiyHoro Oap’epa Ta
eriTeNaabHIX TEeMaTONIKBOPHOTO Oap’epa.
[Ipsme BipycHe ypakeHHsS €HAOTeNilo abo
orocepeKoBaHa IMyHHa peakiis MOXYTbh
MPU3BECTH JI0 TOMIUPEHOI EHIOTEeNiaIbHOI
muchyHKIIl [2], Ka € OTHUM 13 Ba)KJIMBUX
YUHHHUKIB MIKpOCYIWHHOI TUCYHKIIT 31
3MINIEHHSM CYOUHHOI piBHOBarh B Oik
Ba30KOHCTPHUKINI 3 TOAAIBIION IIIEMIi€r0
OpraHiB, 3alaJieHHAM i3 CYIMYTHIM HaOpsSKOM
TKaHUH 1 IPOKOATYJITHTHUM CTaHOM.
MexaHi3M BHUHUKHEHHS T'OJIOBHOI'O OO0
JOCTIHAKN TOSICHIOIOTh IMOBIpHO —depe3
MpsIMY 1HBA3iI0 3aKiHYeHb TPIHYACTOTO HEpBa
SARS-CoV-2 B MOpOXHUHI HOCOTJIOTKH, IO
MPU3BOJIUTL  JI0  aKTHWBAallii  TpilyacTo-
cynuHHOi cuctemu [3]. Ha MeHiHreasbHOMY
piBHI adepeHTHI 3aKiHYEHHS TPIHYACTOTO
HEpBa IHHEPBYIOTh MEHIHT€aNbHI CyJIWHH,
CTBOPIOIOYH TPilfyacTo-CyMHHY cHCTeMy. Ii
aKTUBAIis MOXe OyTH 4epe3 CHUCTeMHe
3alaJieHHs, M0 CHOpuse  ceHcuOimizamii
MEHIHT€aJIbHUX OO0OJIOHOK, MPHU3BOJIUTH JI0
MiCIIEBOTO BUBIJIbHEHHS 3araJbHUX
MENTHUJiB, SKi CTUMYJIIOIOTh 3aKiHYEHHS
TpiiyacToro HepBa, TMpsMe 3B s3yBaHH:I
SARS-CoV-2 3 kpoBOTOKY Ha pelentopax
ACE2, mo 3HaxomWThCS Ha €HAOTENIl
MEHIHT€albHUX  CYJWH, [0  BUKJIUKAE
E€HIOTEIIT 1, OTXKE, 3amajeHHsd. Y HOCOBIH
MOPOKHUHI € CHeIialli3oBaHUN HIOXOBUH Ta

HOCOBHH  emiTenii, NpPUUIOMY OCTaHHIH
1HHEepBYETbCs adepeHTHUMHU 3aKiHYCHHSIMH
Tpiiyacroro  Hepa. OmOpHI  KIITHHH

HIOXOBOI'O emiTenilo, B sKUH BOYyJOBaHi
HIOXOBI HeHpoHH, MatoTh peuentopu ACE2,
nme  SARSCoV-2  wmoxe  3B’43yBaTucH,
BUKJIMKAIOYHM AHOCMIIO, CHMITOM, SIKWH
3HAYHO ACOLUIOETHCS 3 HASBHICTIO T'OJIOBHOTO
6omro. Ha piBHI emiTemio HoOca cHCTEMa
TpiiiuacToro HepBa Moke OyTH nepudepruaHO
aKkTUBOBaHa Oesmocepenanboro aiero SARS-
CoV-2 wHa enitenmii Hoca abo TUIKH
TpiiiyacToro HepBa, a00 HEMPSIMUN HUISAX, IO



BKIIIOYAE€ B3AEMOJII0 MDK HIOXOBOIO Ta
Tpiliyactoro iHHepBaumiero. Lli MexaHizMu
NOTPeOyIOTh TMOAAIBIIOT0 BUBYCHHS. Kpim
TOTO,  CyMiCHE  ICHYBaHHS  IEOTHAY,
OB’ 13aHOTO 3 TeHOM KanbIuToHiHY (CGRP)
3 aHTIOTEH3WHOBOIO CHCTEMOIO B CEHCOPHHX
HEHpOHAaX 1 TaHTIIAX TpiAgacToro HeEpBa,
CBITUUTH TPO Te, WUI0 paHHSI AaKTHBAIS
3aKiHYCHb TPIMUACTOrO HEPBa BipyCOM MOXKE
IHIIIFOBAaTH MEXaHi3MH, SKi MPU3BOIATH [0
royjoBHoro 0omto. CHiBBIIHONIICHHS PIBHS
mupkymorodoro CGRP 1 mpozananbHuX
UTOKIHIB IHTEpIeHKiHY-0 TMOSICHIOE
MOXJIMBHM MeEXaHi3M TOJIOBHOrO OO0JII0 Ha
mi3Hil craaii 3axsoptoBanast COVID-19.
l'onoBHUE  Oinb  CHOCTEpIraeThcs  Ha
MOYaTKy 3aXBOPIOBAHHSI Ta MOXE TPUBATH
Oimpme 180 mHiB michs oxykaHHA. BiH mae
BIAMIHHOCTI BiJ 3BHYalHHX I'OJIOBHUX OOIIB,
Taki sK OiabpIla IHTEHCUBHICTH, IIBHAKHI
nepedir Ta  CTIMKICTP A0  3BHUYAHHUX
3HEOOIIOI0YHX TIPEnapaTiB M yac mepediry
3axBoproBaHHA. (OCOONHBICTIO  TOJOBHOTO
oomo Bim COVID-19 y gdeskux MAaIli€HTiB
Oyrna 3HayHa BTpara Bard (5 Kr mpoTsrom 3
JIHIB), ITOB’s13aHa 3 rojIoBHUM OosieMm. Brpary
Bard HE MOXHa OYJI0 MOSCHUTH Jiapeero, 110
TpuBae 100y, ab0 BTPATOI ameTUTy, TOMY
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NPUITYCKAlOTh, [IO0 B TMpoOLeC, HMOBIPHO,
3aJy4eHU MOCWICHUH KaTabomi3M, oroce-
pEeNKOBaHMH WHMTOKIHAMH Ta KOPTHU30JIOM,
inagykoBanumu  COVID-19.  JlocmigHuku
BB@KAIOTh, IO IIBHJKA BTpaTa Baru 3i
3HAYHO 3HIKEHHM aIlleTUTOM TaKOK MOXKe
OyTH BiIMIHHOIO PHCOIO TOJIOBHOTO OOITO Bij
COVID-19. TonoBuuii 6inb MaB O3HAKH
Mirpeti [4], Taki SIK MyJbcalis, MOCHICHHS
Npy 3BUYAHUX pyXax, CEHCOpHI po3iaiy,
Taki sk (oTtododis Ta dhorOohoOIA, HyHOTa.
BaxnauBo  3a3HauWTH, IO  CHUMIITOMH,
MOB’s3aHI 3 MITPEHHIO, B TEPIIy Yepry
MOXYTh MaTH LIEHTPAJIbHE TIOXO/KEHHS, TOI
SK CHMIITOMH, TIOB’5I3aHi 3 TOJIOBHUM Oo0JieM
Bigx COVID-19, mBuame 3a Bce, MOB’sI3aHI 3
nepuepuIHIMHA  MEXaHi3MaMH  1HQEeKIl.
Takox BiAMI4alOTBCS Taki OCOOJIMBOCTI
TOJIOBHOTO 0010 npu COVID-19:
JBOCTOPOHHIHM, CTHCKAlO4oro XapakTepy,
TpPHUBa€ TOAMHAMH, TIOCHIFIOETHCS BPAHI, IPH
Kalut ta Gpi3ndHii akTUBHOCTI [5].
HasBHicTh rosoBHOTO 00110 BigMidanach i
B TIOCT-KOBIIHOMY Tepioni, SK OIWH i3
KJIFOUOBHX CUMITOMIB. Oco0nuBicTIO
nocTKoBimHOI nedanrii € i  TpuBaIICTH
Oimpmie 6 TwkHiB - (puc.l)  [6], mpwm
BiJICYTHOCTI BCIX 1HIIUX CHMIITOMIB.
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Days after the first Covid-19 symptom

Puc. 1. Yacrora namieHTiB i TpUBagicTh MocTKOBiTHOT Hedanrii
Fig.1. Frequency of patients and duration of postcovid cephalalgia

3arajbHa MOIIMPEHICTh T'OJIOBHOTO OO0
micit  COVID-19  3MmeHmnyerbes — Imicins
roctpoi (a3 Ta 3aIMIIAETHCSA CTAOUILHOI B

pi3Hi nepioau crnocrepesxkerns micias COVID-
19 mpotsrom meprux 6 micsiis (puc. 2) [7].
Taka 3aKOHOMIPHICTB cIIOCTEpirajiach i Oyia
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MOJIIOHOKO y TOCHITaTi30BaHUX i COVID-19 y BaXKKHX TAI[IEHTIB
HerocmiTanizoBanux nauientis 3 COVID-19, (rocmiTamizoBaHuX), a TaKOX Yy MALi€HTIB
MiATBEPHKYIOUN MPHITYIIEHHS, 10 TOJOBHUM cepeanboi Ta JIeTKoi TSDKKOCTI
0ilb € TMOIIMPEHUM CHMIITOMOM  ITiCTIS (HerocmiTanizoBaHHX).

Percastage

Folom

"
- < Gare
| R
. )
TR

Puc.2. TpuBaiicTs NOCTKOBITHOI0 TOJJOBHOTO 00110
Fig.2. Duration of postcovid cephalalgia

XapaKkTepUCTUKA Ta  EBOJIOLISL  MOXYTh

BUCHOBKH BioOpaXkaTH pizHi narodizionoriuni

Bipyc SARS-CoV-2 npusBoguth 10 MexaH_isMI/I, o p06nTL_ ix BHBYCHHSI
indikyBanns,  BukopucroByroun  ACE2- HEOOX1THUM JJIsl I'PyHTOBHIILIOIO PO3YMiHHS
pelenTOpH, YacTHUHA, 3 SKHUX JIOKAJIi30BaHa y TOIIOBHOTO 60}110_ B TepeA- Ta  MOCT-
pisux  Bigmimax I[HC, mo 3ymoBmroe KOBIIHOMY I€pio/l Ta MOUIYK BapiaHTIB IS
BUHUKHEHHS HEBPOJIOTTYHOI CHMIITOMATHKH. HOro yCyHEHHS.

TonoBHMii Ol € OAHHUM 13 HaAWOUIBII
Bupaxkenux cumnromis COVID-19, iioro
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HEADACHE ON THE BACKGROUND OF CORONAVIRUS INFECTION:
FEATURES OF THE CLINICAL PICTURE

Feshchenko D. 1.8¢P Malyk S. L.*&F, Shevnia M. B.F
A — research concept and design; B — collection and/or assembly of data; C — data analysis and interpretation; D —
writing the article; E — critical revision of the article; F — final approval of the

Introduction. Covid-19 has become a new problem of our time. Incidence in the world is rapidly
increasing, and with it, attention to the study of the mechanisms of virus pathogenesis is increasing. New
symptoms of SARS-CoV-2 persistence in the human body appear. It has been established that not only
respiratory manifestations are observed in infected person, but neurological symptoms are increasingly
coming to the fore. The main and common manifestation of Covid-19 infection is a headache in the pre- and
post-Covid period. Determining the possible routes of entry of the pathogen into the nerve cell, establishing
the specifics of Covid-associated headache remains an urgent problem in medicine.

The aim of the study. To analyze the data of the world scientific literature regarding the possible
mechanisms of invasion of the SARS-CoV-2 virus into the nervous system and their influence on the
development of headache in the pre- and post-covid period.

Materials and methods. A retrospective analysis of the literature of scientific databases Scopus, PubMed,
MedLines, Web of Science for 2020-2022 was carried out.

Results. The latest data of the researchers indicate the neurovirulence of the pathogen. SARS-CoV-2
infects humans using the angiotensin-converting enzyme 2 (ACE2) receptor, which is present in the olfactory
region, cerebral cortex, basal ganglia, hypothalamus, brain stem, and endothelial cells. The detailed
mechanisms of penetration into the central nervous system (CNS) have not yet been fully understood, but the
following transmission routes are considered: through the olfactory nerve, the brain is subsequently affected,
the second route is cellular invasion, infected monocytes and macrophages, which are a reservoir for the virus
for further distribution to other tissues, the next mechanism is infection of endothelial cells of the blood-brain
and epithelial blood-liquid barrier. The researchers explain the mechanism of the appearance of headache due
to the direct invasion of the endings of the trigeminal nerve in the nasopharyngeal cavity, which leads to the
activation of the trigeminal vascular system. Headache is observed at the beginning of the disease and can last
more than 180 days after recovery. It is characterized as bilateral, compressive in nature, lasts for hours,
resistant to conventional painkillers, intensifies in the morning, with coughing and physical activity.

Conclusions. The SARS-CoV-2 virus causes infection using ACE2 receptors, some of which are localized
in different parts of the central nervous system, causing neurological symptoms. Headache is one of the most
pronounced symptoms of COVID-19, its characteristics and evolution may reflect various pathophysiological
mechanisms, which makes their study necessary for a more thorough understanding of headache in the pre-
and post-covid period and the search for options for its elimination.
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