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Pestome. Ywby maxonaoa mucpen namoeeHe3uod YuMOKUHAAPHUHE YPHU maxaun  Kuaunean. Muepenoa
MPULEMUHOBACKYIAD MUSUMHUHS (PAOAUY, HEUPOSACKYIAD ANNUSNAHUWL HCAPAEHNAPU 84 YUMOKUHAAD OapadCACUHUHE
yzeapuwu myxoxkama Kunuvean. TNF-a, IL-6, |L-1f xabu nposnnuzianuwi yumoKuHIapuHuHe MucpeH Mmexanusmuodazu
axamusamu, YIapHuHe Xypyaic natmu 6a Xypyjrcoan mawkapu 6axmoazu OUHaMukacyu Kypub yuxuneat. Lllynuneoex, anmu-
CGRP mepanuscu 8a uMMyHOMepANUAHUHS AH2U EHOAULYSNAPYU MANTUL KUTUHSAH.

Kanum cyznap: muepens, yumokuniap, mpueemunogackyusap musum, IL-6, IL-15, ummynomepanus.

Abstract. This article analyzes the role of cytokines in the pathogenesis of migraine. The activity of the trigeminal
vascular system, neurovascular inflammatory processes, and changes in cytokine levels in migraine are discussed. The
importance of proinflammatory cytokines such as TNF-a, IL-6, IL-18 in the mechanism of migraine, their dynamics during
and outside the attack period are considered. New approaches to anti-CGRP therapy and immunotherapy are also

analyzed.
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Kupum. Murpen — Oy HEBpPOJOTHK KacaJUIUK
O0ynu0, YHUHT NaToreHe3uJa TPUIeMHUHOBACKYJSP TH3UM
acocuit ponp ViHaWmum. OFPHUK MEXaHHU3MHUIA MYXHUM
Oynran oMmuIapAaH OUpH yd MIOXIM HEPB TOJIAJAPUHHUHT
CTUMYISIUMSICH  Ba TPOSJUIUFIAHUII IIMTOKWHIQPUHHUHT
optumu 0ynmuo6, Oy KaTTHK MU HapAacd TOMHUPIAPUHIHT
KEHraiMmy Ba HEHPOTeH SUUIMFIAHUIIHU KEITHPUO
ynKapagu. Bazogunsranys Ba SUNIMFIAHUII MEIUATOPIapu
opacuna CGRP, cyocranmms P xamma TNF-o, IL-6 Ba IL-
1P xabu NpOSUUIMFIAHUII UTOKHHIAPU KAaTTa axaMHsTIra
sra. MurpeHna nUTOKMHIap Tpoduan MUTpEeH XypyXH
JABOMHJIA Ba YHJIAH TallKapy BakKT/Aa LUTOKWHIIAp Japa-
kacuma yarapunoiap kysatmnagn: WJI-6 Ba TH®-o kabu
SUUTMFIAHTHPYBUM  IIUTOKMHIIAD MHIPEH XYPY)KIapHHU
KyJaWTHPUIIN MYMKHHJIWTH aHUKJIAHTaH, LIYHWHTIEK,
SUUTMEJIAHUIITA KapliM LUTOKWHJIAp 3Ca XUMOSBHH pOI
ViHamK MYMKUHIUTH Takaug kuinaran [8]. C-peaktus
okcun Ba wmHTepnedkmamap (IL-1, IL-6, TNF-a) xabu
SUUTUFJIaHUII MapKepilapy aypajid Ba aypacu3 MHUTPEHIN
OGeMopriapaa TaxJIiI KHIMHTaH. Aypaiyd MATPEHI OeMop-
JapAa SJUIMFIAHUII MapKepiapu IOKOpU JAapaxkana 3KaH-
JUTH aHUKJIAHTaH, Oy 3ca ynapia KyWwIMPOK SULIHFIAHHII
ykapaHU KeyaéTraHugaH naionaTr Oepaau. by Hatmxamap
SUUTUFIAaHUITHAHT MUTPEH MaTo()U3HOJIOTHACH 1A, AHUKCA
aypalm MUTpeHJa MYyXUM pOJI YHHAIIM MYyMKHHJIUTHHH

kypcatamu [1]. Cowan Ba xammyamwmpmap (2018)
TaJIKUKOTH/Ia CypYHKaJI MHUTPEHJIM OeMopiiapAaru uTo-
KAH MUKIOpPYM Ba MNpoQHIAKTUK JaBOJAll TabCHPH
Vypranwirad OynmmuO, HaTWXKamap IIYHH KYpCaTIUKH,
SUUTMFJIAHUIITA OUJ LUTOKUHIap (MacanaH, IL-6 Ba TNF-
0) Japakacl FOKOpH OYiraH, JIEKHH NMPO(UIAKTHK JaBO-
nmam (macanas, (-Onokatopiap €KM aHTHEIPECCaHTIIAp)
Oy MapkepiapHH KaMmadTupumra &pmam OepraH, Oy 3ca
MUTPEHJAA SUUIMFJIAHUII JKapaéHW Ba JaBOJIAIl TabCHPH
Vpracugarn OOFIMKIMKHU Tacaukiaaiau [2]. Murpennu
oemopmapma  IL-6, TNF-a Ba IL-1f  xabm
SUUTMFIaHTHPYBYM IUTOKUHJIAD Aapakacl aH4a IOKOpH
O6ynran. SlmmFnaHuOITa Kapliu MUTOKUHIAp (MacaiaH,
IL-10) oaca kamaiiran xoyaTga KysaTwirad, Oy 5ca
MUTPEHb MEXaHW3MIIapuJa SUITUFIAHUIIHWHT KaTTa
posin OopiauruHM Kypcatamu. Harmxkamap MHUrpeHHH
AJUIMFNaHUIITa OOFJIMK XOJIAAa JaBOJIAll MYMKHHIIMTH

Xakpaa wmopa Oepamu, Oy odca SHTH — Tepamus
HyHanmunuiapuay  uowiad  yukumra  Epaam  OepHIIH
mymruH.  [3]. Kemper Ba xammyamtudmap (2001)

TaAKUKOTHUAA MUI'PEHb XYpYXKJIapu JaBOMHUAa LIUTOKUH
JapakaJapy TaxXJ W1 KWIMHTaH 0ynu0, HaTmwkanapra Kypa,

MUTPEHb  XYPYXKJIapH  TaWTHUAAa  SUUTHFIaHTHPYBYH
mutokumnap (IL-6, TNF-o) gapaxkacu omran, 0y 3ca
MUTPECHHAHT SULTHAF TAHHIIT MEXaHU3MHU Ounan
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OOFNMMKJIUTMHN KypcaTaay Ba SUUIMFJIAHMINTA KapIIH
Tepamus yCylJIapd MUTPEHHH OOLIKApHINIa caMapaiu
Oymumu MyMmkuHIuruHu Tacmukinaimu [4]. Khaiboullina
Ba xammyauuduap (2017) TOMOHWAAH MHIPEHb Ba
UTOKWHIAp  ypTacupard OOFIMKINK KEHI  TaxXJIWII
KWIMHTraH Oynu0, HaTwXKajapra Kypa, SULTHFIQHTHPYBYH
urokunnap (IL-6, TNF-o, IL-1B) murpen mexanusmuga
MyXUM post VyiHaiimu, Oy 5ca MUIpEeHHHM JaBoJiallja

SUUTMFIIAHUIIHA ~ HAa30paT  KWIMITAa  WYHAITHPHITAH
Tepanus yCYILUTAPUHUHT camapaim OYumm
MYMKHHJIMTHHA  Kypcaraau  [5].  Musubire  Ba

xammyarumadiaap (2023) tomoHumaH omwid OOpUITaH MeTa-
TaxJIMJI HaTIOKallapura Kypa, OupiamMuu OOII OFpPHUFH
Kacaukiapuaa (KyMmiagaH, MWIPEHJA) SIUTHFIAHUII
[IUTOKWHJIAPUHUHT CE3WJIapiiil Y3rapHIuUIapy Ky3aTHJITaH.
Ywby Taxnaunga suUMETaHTHpPYBUM Iutokuniap (IL-6,
TNF-a, IL-1B) roxopu mapaxkana SKaHIWUTH aHUKJIAHTaH,
Oy oca MmurpeH Ba Oomika OOl OFpUFHM TypJapuia
STUTUFTaHUITHAHT axaMHsATIH  POJHU GopnuruHu
tacaukaim. Suurnanumra Kapuu nutokuanap (1L-10)
Jca Kamairan Japaxkazna Oynras, Oy 3ca sSUDIMFITaHUITHAHT
TYIUK Ha30paT KWIMHMACIHTH OwiaH OOFIHK OYmuimm
MyMKkuH. HaTmwxkamap murpeH Ba Oomka OmpraMum 0o
OFpUKIapHAa HWMMYH TH3MMH Ba  SUNIMFJIAHUINTA
HYHAJITUPWITaH Tepanus YCYJUIAPUHUHT
caMapaJlOpJAUIMHU YPraHuIl 3apypJIMTMHU KypcaTaau. by
TaJIKUKOT MHIPEHHH JaBoJlallija SHTU SUUTHFIQHHIIra
Kapmy EHAAIIyBIapHU KYJUIalll WMKOHUSITUHA —04H0
Ooepamu  [6]. Perini Ba xammyawwmduap  (2005)
TaJIKNKOTUa MUTpEeHNIn OeMopiiap Ba COFJIOM Ha3opar
TypyXu Yypracuia IniazMajgard LUTOKHH Japakanapu
TaKKOCJIaHraH Oynu0, HaTuXkajmapra Kypa, MHTPEHBIU
oemopnmapma IL-6 Ba TNF-o wMukmopm ce3uiapin
JapaxkaJa OKOpM OKAaHJMTH aHUKJIaHra", 0Oy Jca
MHUTPEHHUHT SUUTMFJIAQHWII MEXaHW3MH OWiaH OOFIHK
SKaHJWTMHMA Ba SUNIMFIAHUINTA KApIIM  TEPANUSHUHT
MUTPEHHU OommKapumaa axaMUATIN Oynumm
MYMKHHJIUTHHH  Kypcatamu  [7].  Yamanaka Ba
xammyamuuduiap  (2023) TomoHuman oaub OopuiIraH
9KCIIEPUMEHTAJl Ba KIMHUK TaxXJIWUIAp HATHXKAacHUra Kypa,
murpesia suvarnanudm uurokunnapu (IL-6, TNF-o, IL-
1) roxopm nmapaxana SKAaHIWTH AaHHWKJIAHTaH, Oy 3ca
MUTpEHb MEXaHM3MHUJA SULTHFJIAHWIIHUHT MYXUM pOJIH
OGopnurnHu Ba ymly OHOMapKepiapHH HHIIOH KUIYBUH

Kaasaa 1. ImmyHoNOTHs KYpcaTKUWIapu

Tepanus yCyJJlapd MHUTPEHHH camapaid OOIIKapHIia
(o manaHIIKIIN MyMKAHIATHHE Kypcataau [9]. Yiicel Ba

xammyamumduiap  (2016)  TagKUKOTHIA — MHUTPEHIN
Oemopiiapaa IMTOKMH Ba  XEMOKMH  MHKAOpJIapH
Vprammiaran OynmuO, HaTWwkKamapra Kypa, MHTPEHIH

o6emopnapna IL-6 Ba TNF-o kabu sULIHFIQHTUPYBYH
OUTOKHWHJIAP AapakacH IOKOpH, mry OmmaH Ompra, CCL2
(MCP-1) xemMoKkHHH XaM oluraH, 0y 3ca sUUTHFIAHUIIHUHT
MUTpeH NaTO(QHU3HOJIOTHIACHAA MYXHUM pPOJb YHHAIIN Ba
WMMYH TH3UMH OWiaH OOFIMK MEXaHH3MJap MHIPEH
XYPYKJIapUHU KY4aWTHPUIIM MYMKUHJIMITHMHU Kypcaraiu
[10].

Tagkukor Makcagu: boul oOfpuk cypyHKanu
maKUlapuia KOH 3apAoOHIard IHUTOKHH —TPOQUIIHA
ypranumi.

Tagkukor Martepuan Ba Yycyuiapu: byxopo
maxap Kapmen mmtoc xnmmHukacuna 315 madap Oemopna
0ol OFpUFU XypPYXKHIAa Ba XypyXKJaH TalIKapH BaKTAa
LIUTOKHHIIAP aHUKJIaHH.

Harmxanap Ba taxamiiap: |L-6 (MaTepneiikun-
6) XypyX BakTHIa aypanu Murperaa (1-rypyx) sHT IOKOpH
(13,86+0,29), aypacu3z wmurpenza (2-Typyx) aH4a mact
(11,8+0,23; *P<0,001). C3BO (3-rypyx) Ba AOy3yc Oorr
ofpurH (4-Typyx) rypyxjapuma sca aHda mact (5,09+0,07;
*P<0,001 Ba 6,33+0,12; *P<0,001, A - P<0,001). Xypyx-
JaH TamIkapuaa aypaiun murpesga (6,36+0,1) Ba aypacus
murpernaa (5,41+0,14) nactpok, C3b60na (4,954+0,06) sHr
TacrT.

AOy3yc rypyxuma IL-6 Xypyx BakTHOarura
HUcOATaH TacadiraH Oyica-ma, Xadud XaM aypacus
murpenra gkuH (5,14+0,16). Illynmait kmmb, MurpeH
xypyxku maituna IL-6 kypcarkuum Oapya rypyxjapiaa
IOKOpH O¥ynraH, amMMo aypalin MHUTPEHJa OSHT IOKOpH
napaxana. C3bO Ba aby3ycnu 001 OFpUFUIA STUTHFIIaHHII
JKapa€Haapy KaMpoK KedaJiu.

IL-18 (MuTepneiikun-1P) XypyX BakTHaa aypaiu
murperna (14,56+0,31), aypacuz murpenaa (11,93+0,41;
*P<0,001) xkampok. C3BO rypyxuma oKyma TacT
(3,27+0,11; *P<0,001, x - P<0,001). AOy3yc rypyxuna
C3B0ra uucbaran rokopupok (5+0,05; *P<0,001, A -
P<0,001). Xypyxknman Tamkapuga ©Oapua TypyxJjaapia
macaiiras, aypaiau Murpesaa 6,52+0,12, aypacus Murpesia
5,74+0,15. C3bOna (4,06+0,02) Ba a0Oy3ycma (4,2+0,08)
JesipIy Oup Xuil.

TaaxukoT rypyxnapu
1-rypyx aypanu MHIpeHb | 2-Typyx aypacus murpesb | 3- rypyx C350 | 4-rypyx aGysyc Gom orpuk
Xypyx BakTuaa

IL-6 13,86+0,29 11,8+0,23* 5,09+0,07** 6,33+0,12%

IL-1p 14,56+0,31 11,93+0,41* 3,27+0,11* 540,05

IL-10 15,94+0,29 9,76+0,1%* 6,39+0,11** 7,450,274

CPO 14,1+0,39 13,87+0,3%* 4,0120,14* 4,6+0,12%*

XypyX/aH Talllkapu BaKTH]Ia

IL-6 6,36+0,1° 5,41+0,14*° 4,95+0,06** 5,140,164

IL-1B 6,52+0,12° 5,74+0,15%° 4,06+0,02%* 4,240,084

IL-10 9,86+0,19° 7,87+0,25%° 4,79+0,04**¢ 6,540, 15+

CPO 6,42+0,14° 4,25+0,07*° 4,42+0,02%*9° 4,23+0,01 %4
Buramus [ 23,46+1,11 2521+1,34 26,84+1,1 23,46+1,54

Hszox: * - bunan 1-eypyxea nucbaman (*** - P<0,05; ** - P<0,01; * - P<0,001); * — 6unan 2-zypyxea nucbaman
(™™ - P<0,05; ™ - P<0,01; * - P<0,001); “ — 6unan 3-eypyxea nucbaman (4 - P<0,05; * - P<0,01; “ - P<0,001); © -
Gunan Xypyoe eakmuoaza nucéaman (°°° - P<0,05; °° - P<0,01; © - P<0,001) jpmauva apugpmemux Kuiivamaap

opacuoazu WMOHYIU Papx beneuNanHeaH.

30 | 2025, Ne3.1 (162)

IIpo06JieMbl 0M0JIOTUM U MeTUIIMHBI




Mynmait  xwm6, [L-1f sUUIMFIAaHUIIHUHT —Ba
HOLMIENIMIHUHT MYyXUM MapKepu XucoOmaHamu. Y
aypaJm MHUTpPEHJa SHT IOKOpH Jaapaxana 0ymud, aypacus
Typaa xam mactpok, C3bOpa sca ceswmapnu napaxkana
KaMpOK KYpcaTTUIHN MO TaIai Iu.

IL-10 (MuTepneiikun-10, sumpiaHAIITa Kapliud
UTOKWH) XYPYX BakTHAa aypamu murpenga (15,94+0,29)
SHT IOKOpH, aypacu3 wmurperma 9,76+0,1 (*P<0,001).
C3b0na 6,39+0,11 (¥*P<0,001, x - P<0,001). AGy3yc 6o
orpuruaa 7,45+0,27 (*P<0,001, AA - P<0,01). Xypyxnau
Tallkapuaa Oapya rypyxjapla MacTpoK, aMMO aypaju
murperna 9,86+0,19 Ba aypacuz murpenpa 7,87+0,25.
C3bOpna sur mact (4,79+£0,04). Ulynpait xunu6, I1L-10
SJUTAFJIAHUINTA KapIiu poJl VitHaWmm. Aypamud MHTpeHAa
YHUHT [OKOpH OYJIMIIM aHTHHOLMIENTHB >XKaBoO OwiaH
6ornmuk. C3bOpna 3ca mact OYNMIIM MUMMYH TH3UMHIArH
Oyswmnuiap Oynmaciaurd OwinaH  OOFNIHK — OYJIHITN
MYMKHH.

CPB (C-peakTuB OKCHII, SULTUFIAHAII MapKEpH) Xy-
pyX BakTHIa aypanu murperna (14,1+0,39), aypacus mur-
perma (13,87+0,3; **P<0,01). C3bOma (4,01+0,14;
*P<0,001, x - P<0,001). Aby3yc rypyxuma (4,6%0,12;
*P<0,001, A - P<0,001). Xypyxngand Ttamkapuga Oapda
rypyxjapia nacaiirad, aypaiau MurpeHga 6,42+0,14,
aypacus murpesa 4,25+0,07.

C3b0pa 4,42+0,02, aby3ycna 4,23+0,01. Ilynnaii
kw6, CPB summnaHum JapakaCMHH akCc JTTHPAJH.
Aypanu Ba aypacu3 MHUIPEHJa YHHHT JapakaCH FOKODH.
C3BO Ba aby3yc Oom OFpUFM Typyxjgapuaa 3ca IacT
KYpCAaTTU4YHU KypcaTraH.

Butamun D muknopu 6apua rypyxJyiapaa HucOaTaH
Oup xui macairas, aypacu3 murpenga 25,21+1,34 ounan
oupo3 tkopu, C3bOma 26,84+1,1. Illyrmait kuwmoO,
Butamun D  uMMyH TH3UMHM  Ba  SUUIMFJIAHMII
Jkapa€Hiapura Tabcup Kypcataau. bapua rypyxmapna
YHUHT Japakacu Oup-Oupura sKuH.

NmMkoHuit niMuil HaTHKajIap Ba Tepanusra TabCUp:
Aypanmu Murpennan OeMmopiapia SUDIMFJIQHWIIHE Ha30paT
kwmm  Makcaauna 1L-6 Ba IL-1f wuHruGuropnapu
camapamu  Oymumm  mymkwH.  |1L-10 MumkmopuHHM
MYBO3aHaTJIAIITHPULLI MHIpEH JlaBoJIalll
cTpaTerusuiapuaad Oupu Oymumm MyMKuH. AOy3ycin 6o
OFpUFHJA SUUIMFJIAHWII KaMpoK OSKaHJIUTUTa Kapamaii,
UMMYH THU3UMH OY3WIHMLUIQPU axaMHUATId  OyJiIuiu
MYMKHH, ry Gouc AHTHOKCHIAHTIIAp &xun
UMMYHOMOJYJIATOP Tepamust 3apyp OYJIMIIM MYyMKHH.
Yy Tax)m MATpeH Ba OOII OFPUFMHUHT HMMYHOJIOTHK
MEXaHU3MIJIADUHH SXIIMPOK TYHNIyHHWIIra €pnaMm Oepaan
Xamzla SHTH JaBOJall CTPAaTETHsJIApUHU HIUIA0 YMKHII
Y4yH MYXUM acoc OYJIMIIN MyMKHH.

XyJocanap. Aypanu MHUTpeHJa SUUIMFIAHUII Ba
HOIMIenmusi OwiaH OOFIMK IMTOKWHJIAP O3HT IOKOPH
napaxana. by xyxaiipanap gapaxacujar syUIMFJIQHUII Ba
UMMYH JKaBOOHUHT KECKUHIUTH OwiaH OOFIHK OYiHmri
MYMKHH;

Aypacu3 MHUTpeHJa XaM SUNUIMFIaHUII Oapakach
Oyiinya IOKOpH, OHMpOK aypajin MHIpeHra Kaparanjia
nacTpok udogananran 6yianu;

C3b0 (CypyHkanu 3YpUKHIDIH OOII OFPHUFH)
Oynran OeMopiapia SULIMFJIAHUII Ba HMMYH JKaBOO
KaMpOK;

AOy3ycnu 6o orpuru rypyxuaa IL-6, IL-1B Ba
CPb macr, nexuH summuriaaaumra Kapim [L-10 xam 0ymuo,

SUUTMEJIAHUITHUHT ~ HA30paT  KWIMHHUINKAA ~ MyaMMO
OOpJIMTUHU KypcaTaiy.
[postummrnanumn IUTOKUHIIAPH MUTPEH

MaTOreHe3Uaa MyXUM poib YHHAO, TPUTeMHHOBACKYISP
SUUTMFIAHUINTA XaMJa KaCaUTMKHWHT CypyHKaJallyBHTra
om0 kemamu. IL-6 Ba IL-1B napakamapuHUHT XypyX
OpanuFuia [OKOPH OYNUINN  TypFyH  SUIIMEJIAHMII
MaBXymIMruid — kypcaraau. 1L-10 Ba IL-4 na
Ky3aTWJIQJIMTaH y3rapuuuiap 5ca HWMMYH TH3UMHUHHUHT
Oyswnmnmu OwraH OornmK Oynmumu  MymMKHH. By
TaJIKUKOTIAp MUI'PEHHH UMMYHOTEpPAIEBTUK EHJAIIyBIIAp
OnIaH TaBOJIAIIHUHT HCTUKOOIIIN SKAHINTHHY KypcaTay.
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POJIb TUTOKHHOB B ITATOI'EHE3E MUTI'PEHH

Axmeoosa JI.F.
Peztome. B cmamve  ananusupyemcs  poib
yumoxkunoe 6 namoeeneze muepenu. Qocyrcoaromes

AKMueHOCmMbs cocyducmoﬁ cucmemaul mpoﬁHu!moeo Hepea,

HeﬁpoeaCKszﬂprze socnanumeilbHbvle npoyeccol u
U3MEHEHUA YpO6HA YUMOKUHOB npu Mucperu.
Paccwtampueaemcx 3HAa4YeHue npoeocnajiumenlbHblx

yumoxkunos, maxux kax @PHO-a, HUI-6 u HII-1p, &
Mexanuzme Muspenu, a makice ux OUHAMUKA 60 8pemsi u
nocie npucmyna. Taxace anaruzupyomes: Hogvle no0xo0bl
k aumu-CGRP-mepanuu u ummynomepanuu.

Kniouesvie  cnosa:  mucpenn, YUTNOKUHDI,
cocyoucmas cucmema mpounuuHoeo Hepsa, IL-6, IL-1p,
UMMYHOMEPANUs.
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