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BJIUSIHUE KO®E HA UMMYHHBIA OTBET

Annomauusn: Koge, wuporo ynompeonsemviii HQnumox, noKasa noiwv3y i
300P06bsL YelloseKd, HO emy He Xeamaem OOCMAMOYHbIX OCHOBHBIX U
KJIUHUYECKUX O0KA3amenbCcme O NONHO020 NOHUMAHUS €20 HNOCAe0CmBUll U
MEXaHu3Mo8. 30ecb Mvl Npogenu nonepeuHoe HabnooamenvbHoe UCCcied08aHue
nompebnenusi koge u I-mecaunoe KauHuweckoe ucciedosanue Ha ar0osx. Mol
0OHapyscunu, umo nompeodaenue Koge 3SHauumenbHo USMEHULO UMMYHHYI0 CUCEMY
U Memabonu3M, 6KII0UAS CHUMCEHUe YPOBHS BOCHATUMENbHbIX (HAKMOpos u

CHUdIceHue vacmomoul nodxcunvix 1-xknemox. Yacmoma cmaperus T-knemox u
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VPOBHU (heHOMUNA, CEA3AHHO20 CO CMApeHuem, ObLIU HUdNCe KaK V 00N20CPOYHbIX
nompebumeineii Koghe, max u y Hogvlx nompebumeneti koge, uem y cyovexmos, ne
nolowux — Koge, umo  2oeopum O  mMoM, umo Koge  obnadaem
AHMUUMMYHOCEeHeCYeHYUOHHbIM d¢hdhekmom. Kpome moeo, nompebnenue Koghe
CHU3ULO AKMUBHOCMb CUSHAIbHLIX NYyMell KUHA3LL/MPAHCOVKYUU CUSHANA U
aKmueamopa MpaHCKpUnyuy u Mumoz2eH-aKkmusupo8aHuvlx NpPOmMeuHKUHa3 u
CHUDICEHUEe  CUCEeMHbIX NPOBOCHAIUMENbHLIX — YpOosHel  yumokunos. Hawwu
pe3yibmamsl  npedoCmasision — Hogble  00KA3AMeNbCmed  NONONCUMETbHO2O0
aghghexma Kkoghe, umo 2osopum o mom, umo ynompeojnerue Koge MONCHO CUUMamo
300pP0B0U NPUBLIUKOILL.

Knrouegwie cnosa: nompednenue koge; memabonusm, cesasvieaemvlii ¢ koge,
UMMYHHOE PeMOoOenuposanue.

Annotation: Coffee, a widely consumed beverage, has shown benefits for
human health but lacks sufficient basic and clinical evidence to fully understand its
impacts and mechanisms. Here, we conducted a cross-sectional observational study
of coffee consumption and a 1-month clinical trial in humans. We found that coffee
consumption significantly reshaped the immune system and metabolism, including
reduced levels of inflammatory factors and a reduced frequency of senescent T cells.
The frequency of senescent T cells and the levels of the senescence-associated
secretory phenotype were lower in both long-term coffee consumers and new coffee
consumers than in coffee nondrinking subjects, suggesting that coffee has anti-
immunosenescence effects. Moreover, coffee consumption downregulated the
activities of the The Janus kinase/signal transduction and activator of transcription
(JAK/STAT) and mitogen-activated protein kinases (MAPK) signaling pathways
and reduced systemic proinflammatory cytokine levels. Mechanistically, coffee-
associated metabolites, such as 1-methylxanthine, 3-methylxanthine, paraxanthine,
and ceramide, reduced the frequency of senescent CD4"CD57" T cells in vitro.
Finally, in vivo, coffee intake alleviated inflammation and immunosenescence in

imiquimod-induced psoriasis-like mice. Our results provide novel evidence of the
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anti-inflammatory and anti-immunosenescence effects of coffee, suggesting that
coffee consumption could be considered a healthy habit.
Key words: anti-inflammatory, coffee consumption, coffee-related

metabolism, immune remodeling.

BBenenue

Coo011anock, 4To Kode 0Ka3bIBaeT 0JIarOTBOPHOE BIMSHKUE HA 370POBHE YEIOBEKA.
Tem He MeHee, TOUYHBII MEXaHU3M, C TOMOLIBI0 KOTOPOIO OH BIMSIET HA 3I0POBbE,
octaetcst HenoHbIM.[ 1] [Ipensinymiye uccnenoBanus mokasaim, 4To MOTpeOIeHue
Ko(pe CHIKAET CMEPTHOCTh Y MAIIMEHTOB C BOCHAIUTEIBHBIMHU 3a00JICBaHUSIMHU.
[2,3] Coobmianocsk, yTo notpediaeHue >2 yamiek kode B IeHb MOKa3bIBACT CHUKEHHE
pucka cmeptHOCTH Ha 30%. [4]

[Torpebnenne kode Moka3ano CHOCOOHOCTh CHMXKATh PUCK Pa3BUTHUS OO0JIE3HU
[TapkuHcoHa, 6osie3Hu Aunblreiimepa, oxxupenus,[5,6] u quadera 2 Tuna [7] uz-3a
€ro MPOTHUBOBOCIAIUTENBHBIX U AHTUOKCUJIAHTHBIX CBOMCTB. OH TakKe MPOSIBIISIET
3aIUTHBIN (D (PEKT OT pa3BUTHA I3BEHHOTO KOJIUTA, IEPBUYHOTO CKIEPO3UPYIOLLIETO
XOJIaHTUTa U paccesHHoro ckiepo3a. [7] Kodeun moxeT moOBBIIIATH ypOBHU
UKJIMYECKOTO ajieHO3uHaMoHo(ocpara aJis moaBIeHUs CeKpeluu nHTepdepoHa-
raMMbl M (¢akropa Hekposza omnyxonu-aabda. Kpome Toro, wuccinemoBanue
MPOJAEMOHCTPUPOBAIO, YTO KO(DEHMHOBAasE KUCIOTAa MOXKET CHUXaTh YpPOBEHb
BOCTIJIMTENBHBIX LIUTOKUHOB, 4TO [8] yKa3bIBaeT Ha TO, UTO MOTpedieHue kode
MMEET MPOTUBOBOCHAIINTENBHOE ICHCTBHUE.

Heckonbko wuccenoBaHUN OMHMCAIM CBSI3b MEXAY TmoTpebiieHneM kode u
UMMYHHBIMH KiIeTKamMu. JloO0aBkyM Ko(ewmHa yMEHBINAIOT SKCIIEPUMEHTAIbHBIN
aJUIePTUUECKUH JHIIe(PATOMUETIUT, YMEHBIIAas YaCTOTy M KOJIMYECTBO KJIETOK T-
xennepoB. OnHako moTpelieHue Ype3MEpHOro KoaudecTBa caxapa 0e3 kodenHa
yCyryOMIO0 BOCHaJ€HHWE B MBIIIMHOW MoAenu. [9] DKcTpakT kode yCUIuBaeT
aKTUBHOCTh KJIETOK-KMJUIEPOB M (harorMTo3 MOHOITUTOB, a TaK)Ke HHTUOUPYET

MHIYLUUPOBAHHYIO MOHOIIUTAPHYIO MHUTPALUIO MOHOLMTAPHOTO
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xemoartpaktupyromiero Oenka. [10] Tem He MeHee, TMOMHBIM MOJIEKYISIPHBIN
MEXaHHM3M, JIeXKalluii B OCHOBE CBSI3U MEXAy moTpebieHueM kKode u
PEMOMICIIMPOBAHNEM HMMYHHUTETA, OCTAeTCsl HESICHBIM. [103TOMY CTOUT HM3y4UTh
MMMYHOJIOTHYECKHE U MeTabonnueckue 3 PpexTol moTpediaeHus kode.
B »TOM wmccienoBaHMM MBI MpOAHATM3UPOBANIM BIUSHUE TMOTpPeOIeHUs Kode Ha
MeTaboIu3M M HMMYHHBIM OTBET, BBISIBUB MOTEHIMAJIbHBIC OWOJIOTUYECKHUE
MEXaHHU3MBbI, JIeKalllue B OCHOBE peMojelupoBaHus UMMyHHTeTa. Kpome Toro,
HaIll PE3YJIBTaThl BHISIBIIM TOTCHIIMAIBHBIE TPOTHBOBOCHAINTEIBbHBIE d(PHEKTHI
noTpeOIeHUsI MOJIOTOTO Kode, MPEenoCTaBiisis O0bIle T0KA3aTeIbCTB JJIs JIYUIIEeTO
MOHUMAaHUS IPEUMYIIECTB Kode /it 3npaBooxpaHeHus. Heckonbko uccienoBaHuit
nokasajid, 4ro kKoge oOnanaer mpOTUBOBOCHAJIUTENbHBIM JCHCTBUEM, KOTOPOE
MOXXET CHU3UTh YPOBEHb BOCHAJIUTEIbHBIX [IMATOKUHOB B CBIBOPOTKE KPOBH.
IIporuBoBOCHAIUTEIBHOE IeCTBHE PUEMA MOJIOTOr0 Kode B TeueHue 28
JTHeH

HenaBuee wuccienoBaHue IMokaszano, 4yTto Kope ¢ KOPEemHOM OKa3bIBaeT
3HAYUTENBHOE BIMSIHUE HA OKUPEHUE, 3I0POBbE CEPIEYHO-COCYIUCTON CUCTEMBI,
[11] a Takke Ha OCTpbI€ NOCIEACTBUA JJIs 3J0pPOBbS, BKIIOYAs ApPUTMHUIO,
€XEIHEBHbIE IIaru M Bpems cHa. [12] B sTtom uccnenoBanuum ydactBoBaiu 26
YeJIOBeK, He ymoTpeossoommux kode, s  YHOTpeOJICHUS CBEXKEMOJIOTOTO
HEeCIaJKoro 4YepHoro kode B Teuenue 28 nuelt (1 vamika B 1eHb, IpUMEpPHO | yHITUS
Ha 4Yamky). B KOHeYHOW TO4yke HWCCIeAOBaHUS HE HaONIONAIOCh 3HAUYUTEIIBHBIX
pa3Iuuuii B Macce Tejla YYaCTHUKOB MO CPAaBHEHHUIO C MX Maccoil O Hadala
uccieqoBaHus. Pe3ynbrarel nccieq0BaHus TOKa3alu, YTO B IOCTUHTEPBEHIIMOHHBIN
nepuog oOiee BpeMs, MNPOBEACHHOE YYAaCTHUKAMH B IOCTEIH, HECKOJBKO
YBEJIMYMIIOCH - B CpefiHEM Ha 5,42 MuH 3a HOUb. OJTHAKO CpeIHee 0011Iee BpeMs CHa
B MOCTHUHTEPBEHIIMOHHBIN nepuoj coctaBmio 436,3 MuH 3a HOoub (441,3 MuH 110
BMEIIIATENIbCTBA, T. €. YMEHBIIWIOCh MPUMEPHO HA 5 MUH 3a HOYb). [lomyueHHbIe
HaMU pe3yJIbTaThl CBUACTEIBLCTBYIOT O TOM, YTO YIOTpeOneHune Koe He OKa3hIBaeT

CymECTBCHHOTI'O BIIMAHWA HAa YBEIIMUCHUC IIPOJOJIZKUTCIbHOCTH CHA.
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Kode MPOEMOHCTPHPOBAJI NPOTHBOBOCHIAJINTEIbHbIE n
AHTHHMMYHOCEHCHOWIU3AIMOHHBbIE CBOICTBA In Vivo.

YtoObl MccrmeaoBaTh MOTEHIMAN Kode IS OONerdeHusl IMCHUXOIMOI00HOTO
BOCIIAJICHUSI KOXU, MIOXOXKEr0 Ha McopHa3, Mbl UCIOIb30BaIM MOJOThIN Kode (130
MT/KT/JI€Hb) IS JICUE€HUS BBI3BAHHOTO MMUKBHUMOIOM BOCTIAJICHUS KOXKH, ITOX0KETO
HAa TIcOpuas, y MbImeid. B cpaBHEHWHM C KOHTPOJBHBIMH TPyMIaMH,
MICOPUA30TIOA00HBIE TOPAKEHHUS Y MBIIIEH, TOMyJarommx Kode, ObLIH 00JIerYeHbI.
Kpome TOro, rucTromarosiOrMY4eCKWil aHajW3 BBISBHJI OOJETYEHHOE YTOJIIECHUE
AMUACPMAIILHOTO CJIOS Y MbIlIei, o0padotanHbix kode. Kpome Toro, Ha koxe
IpyMIIbI Ko(e-BMeNIaTeI,CTBaHA0I0aTaChCHUKECHHE YaCTOTHIMMMYHHBIX
kietoklL-4+u [FN-y+. Kpome Toro, skcnipeccuss MPHKObUIa HUXKE B KOXKe MbIIIEH
nocse 00padoTku Kode.

WccnenoBanue TmoKazajio, YTO TMEPBUYHBIE META0ONMUTH Kode ObuiH
oOoraiieHbl Kak y NpPHUBBIYHBIX MOTpeOuTeneil kode, Tak W y norpedurenei
mosiotoro kode. I[lpenpiaymive uccienoBaHuss MOATBEPAUIU T€ KE PE3yJbTaThl,
OTpEICIUB  HEKOTOpPhIe  METAaOOMMTHl KaK TMOTCHIHUAIbHBIE  HWHIUKATOPHI
notpebnenus kode.[13] Kpome Ttoro, morpebneHue kode MOXKET BIUATH Ha
JUNUAHBIA 00MeH. BbpITo 0OHapyXeHO, YTO YpPOBEHb IPEHOJBHBIX JIUIHUIOB,
dbocharuammaTanonamuia,  pochopunxonuna,  pocharuaunTIULEpUHa U
JM30TPOTENHA 3HAYUTEIHFHO MOBBIIIACTCS KaK y MPUBBIUHBIX MOTpeOuTENeH Kode,
Tak W y mnoTpeduteneit mosororo kode. [14]B cooTBeTcTBUM C HaAIUMU
pe3yapTaramMu, TOBBIIICHUE YPOBHS IIEpaMHJIOB OBUIO TECHO CBS3aHO C
noTpebaenreM kode. OgHako METa0OJIUTHI IIepaMHIOB ObLITH 000TaIEHBI TOJILKO B
IpynIe BMEIIATeIbCTBA MOJIOTOTO KO(he, 9TO MOKET OBITh CBS3aHO C Pa3TMUYHBIMU
TUTIaMu Koe, MoTpedIsIeMoro B 3TUX ABYyX Ipynmnax. Hamm pe3ynsrarsl mokazaiu,
YTO TOcJe nprueMa kode YBEIMUYUIOCh KOJIMUE€CTBO METaOOIUTOB 1IepaMHuaoB. [15]
MeTabonuThl 1iepaMuia MOBBIIIAIOT SKCIPECCHIO penenTopoB T-kieTok. [16]

OI[HaKO HCKOTOPBIC HCCICAOBAHUA ITIOKa3ajiv, 4TO METa0OJIUTHI nepamMmuaa MOryT
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BBI3bIBATh MIPOBOCTIAJIUTENbHBIE peakiuu, [17] uTo yka3piBaeT Ha HEOOXOIUMOCTD
MIPOBENICHUS UCCIIEAOBAHUM, ClIEU(PUUHBIX TS LIEpaMua.

Kode Oorar Takumum OHOJIOTHYECKH AaKTUBHBIMU COCAMHCHHSIMH, Kak
XJIODOTEHOBAsi KHUCJIOTa, KO(PEWH, TPUTOHEIUIMH M MarHuid, KOTOpbIE MOTYT
MOBBIIIATh UMMYHUTET U YMEHBIIIATh BOCHIAJICHUE, JEHCTBYS KaK aHTUOKCHUJIAHTHI U
perynmpys ypoBeHb NIMKeMuH 1 Juru10B.[ 18] Kpome Toro, BeposTHO, uTO KOhernH
MOXKET TIOJABJATh BOCHAIUTENbHbIE CHUTHAJbHBIE IyTH U HWHTUOMPOBATH
BBEICBOOOXK/ICHHE  BOCHAIUTEIBHBIX  MUTOKWHOB. [19] Takum  obOpasowm,
ynotpeoiienrne koge MOKET PSIMO UM KOCBEHHO MOAABIISITH BOCTIAJICHHE.

Emie ogun nHTEpECHBIN acnekT Kode, KOTOPHI MpUBieKaeT BHUMAHUE, - 3TO
ero AHTUOKCUJIAHTHBIN u AHTUUMMYHOCEHCUTUBHBIHN 3 PeKThI.
AHTUMMMYHOCEHCUTUBHBIM TOTEHIIMAT Kode MOXKEeT ObITh OOYCJIOBJIEH €ro

AHTUOKCHUJIAHTHOU CIIOCOOHOCTBIO MOAABIATH BEIPAOOTKY METAJIIONPOTEHUHA3.

Hamm  pesynprarhl  IOKa3aaud  3HAYUTEIIBHOE  CHWXKEHHUE  YPOBHIA
IIPOBOCIAJIMTENIBHBIX T€HOB M BBICOKYIO 3KCIPECCHIO IMPOTHBOBOCIIAIUTENBHBIX
reHOB mocine ynorpedneHus kode. [Ipenpiayime uccieqoBaHus MOKa3aiu, 4TO
ynorpediienne kKoe MOXKET MOAAaBIATh BOCHAJIEHUWE, O YE€M CBHJIETEIbCTBYET
CHIDKEHUE YypoBHsA odkcnpeccuu.[20] IlomydyeHHble HaMHM JaHHBIE TaKXkKe
CBUJIETEIBCTBYIOT O TOM, YTO ynoTpeOiieHne Kode MPUBOAUIO K 3HAYUTEIHHOMY
CHIDKEHUIO ypoBHA s3kcnpeccun MPHK, a Takxke npoBOCHAIMTENBHBIX TE€HOB.
Pesynbrarsl nokasanu, uro s3kcnpeccuss MPHK nporuBoBocnanurensHoro rena IL10
yBennumiack. Kpome TOro, B COOTBETCTBUU C IMPEABIAYIIMMHA HCCICI0BAHUSMH,
Halll aHAJIM3 BBISIBUAJI 3HAYUTEIbHOE yBenMueHue ypoBHs skcnpeccnn MPHK IL6
nocie ymnorpebnmenuss kode. [21] Dtu pe3ynprarhl yKasplBalOT Ha TO, YTO
ynotpebnenrne kode o0nagaeT MOTCHIIMAIbHBIM AHTUMMMYHOCEHCUTHUBHBIM U
MPOTUBOBOCTIAJIUTEIIbHBIM JeHCTBHEM. MBI Tak)ke MpOBEpHId AcehcTBHE Kode Ha
MBIIIIAX C TICOPHA30M, BBI3BAaHHBIM. B rpyrre, nomydasimieir kode, HaOI0naI0Ch

CHIKeHHE (aKTOpOB, CBSI3aHHBIX C BocmajieHueMm. B rpynme kodeitHoro
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BMeIIaTeIbCTBa HaOMomanacy Oonee Hu3kas dactora 3¢G(GeKTopHbIX T-KIETOK U
Oosiee BhICOKasi yacToTa Treg-KIeTOK Y MBIIIeH ¢ rmcopuazom. Kpome Toro, B Koke
Takke HaOmomamach OoJjiee HM3Kas 4YacToTa WMMYHHBIX KJIeTok. JlaHHOE
UCCJICJIOBAaHNE UMEET PsiJl OTpaHHueHUN. BO-TIepBBIX, MBI HCIIOIB30BAI OIUH BHI
ko(e (uepHbIit MOTIOTHIH Ko(e Oe3 caxapa) i1 KoeiHOro BMemarenbcTpa. Baxknoe
UCCJIEZIOBAHUE C ydacTheM OOJIbILION TPYIIIBI JIIOACH MOKa3aio, 4To yrnoTpeoieHue
YMEpPEHHOTO KOJIMYeCTBa Kak Kode 0e3 caxapa, Tak U Kode C caxapoM CBS3aHO C
YMEHBILIEHUEM BEPOATHOCTH cMepTHOCTH. [22] Takum o0Opa3zom, aanmpHeiIIee
U3yUYCHHE Pa3NIMYHBIX MMOATHIIOB KO(e, B YACTHOCTH Pa3uiue Mexay (popmamu u
npenaparamu kode, [23] Takke BaXHO JJIs OIIEHKH BIUSHUS Ko(e Ha 30pPOBbHE.
AHaJOTHYHBIM 00pa3oM, pa3Iudus B CIOCOOHOCTH Kod)e YMEHBIIaTh BOCHATICHHUE
MOTYT OBITh OOYCJIOBJIEHBI CIIOKHOM MPHUPOION KOode, KOTOpPhIM coaepKuT Ooiee
1000 xuMHYECKMX KOMIIOHEHTOB. B 1€10M, Hame ucclieIoBaHUE MPEACTABISET
co0oil "kIMHUYEeCKoe" H3yueHHE XapaKTEepUCTHK Ko(deilHoro meradonoMa U €ro
KOppelsllid ¢ HMMMYHHBIMH U3MeHeHHsAMHU. [lomydyeHHBIE HaMU JaHHBIC
CBHUJICTEIILCTBYIOT O MPOTHBOBOCIAIUTEILHOM ¥ aHTUUMMYHHOM 3ddekre,
CBSI3aHHOM ¢ MOTpeOiIeHrueM Kode M ero MmoOOYHBIX MPOMYKTOB, M TO3BOJISIOT
NPEAOJIOKUTh, YTO KO(E SIBISETCS IMOJE3HBIM TUCTUYCCKUM ITOBEICHUEM IS

310pPOBbs YCJIOBCKA.

bubauorpaduyeckuii cnmcox

1. Barrea L, Pugliese G, Frias-Toral E, et al. Coffee consumption, health
benefits and side effects: a narrative review and update for dietitians and
nutritionists. Crit  Rev  Food Sci  Nutr. 2023;63(9):1238-1261.  doi:
10.1080/10408398.2021.1963207

2. Andersen LF, Jacobs DR, Carlsen MH, Blomhoff R. Consumption of

coffee is associated with reduced risk of death attributed to inflammatory and

«HayyHo-npaKkTu4eckuim 3neKTpoHHbIN XXypHan Annea Hayku» Ne6(93) 2024
Alley-science.ru



cardiovascular diseases in the lowa Women's Health Study. Am J Clin Nutr.
2006;83(5):1039-1046. doi: 10.1093/ajcn/83.5.1039

3. Schulze MB, Hoffmann K, Manson JE, et al. Dietary pattern,
inflammation, and incidence of type 2 diabetes in women. Am J Clin Nutr.
2005;82(3):675-684. quiz 714-715. doi: 10.1093/ajcn.82.3.675

4, Poole R, Kennedy OJ, Roderick P, Fallowfield JA, Hayes PC, Parkes
J. Coffee consumption and health: umbrella review of meta-analyses of multiple
health outcomes. BMJ. 2017;359:j5024. doi: 10.1136/bmj.j5024

5. O'Keefe JH, DiNicolantonio JJ, Lavie CJ. Coffee for cardioprotection
and longevity. Prog Cardiovasc Dis. 2018;61(1):38-42. dot:
10.1016/j.pcad.2018.02.002

6. Wang T, Huang T, Kang JH, et al. Habitual coffee consumption and
genetic predisposition to obesity: gene—diet interaction analyses in three US
prospective studies. BMC Med. 2017;15(1):97. doi: 10.1186/s12916-017-0862-0

7. Larsson SC, Woolf B, Gill D. Appraisal of the causal effect of plasma
caffeine on adiposity, type 2 diabetes, and cardiovascular disease: two sample
mendelian randomisation study. BMJ Med. 2023;2(1):1-8. doi: 10.1136/bmjmed-
2022-000335

8. Sharif K, Watad A, Bragazzi NL, Adawi M, Amital H, Shoenfeld
Y. Coffee and autoimmunity: more than a mere hot beverage. Autoimmun Rev.
2017;16(7):712-721. doi: 10.1016/j.autrev.2017.05.007

9. Liu J, Poojary MM, Zhu L, Williams AR, Lund MN. Phenolic acid-
amino acid adducts exert distinct immunomodulatory effects in macrophages
compared to parent phenolic acids. J Agric Food Chem. 2023;71(5):2344-2355. doi:
10.1021/acs.jafc.2c06658

10. Cao G, Wang Q, Huang W, et al. Long-term consumption of caffeine-
free high sucrose cola beverages aggravates the pathogenesis of EAE in mice. Cel/

Discov. 2017;3:17020. doi: 10.1038/celldisc.2017.20

«HayyHo-npaKkTu4eckuim 3neKTpoHHbIN XXypHan Annea Hayku» Ne6(93) 2024
Alley-science.ru



11.  Narayanaperumal J, D'souza A, Miriyala A, Sharma B, Gopal G. A
randomized double blinded placebo controlled clinical trial for the evaluation of
green coffee extract on immune health in healthy adults. J Tradit Complement Med.
2022;12(5):455-465. doi: 10.1016/j.jtcme.2022.01.007

12. Daneschvar HL, Smetana GW, Brindamour L, Bain PA, Mukamal
KIJ. Impact of coffee consumption on physiological markers of cardiovascular risk:
a  systematic review.Am J  Med.  2021;134(5):626-636.e2.  doi:
10.1016/j.amjmed.2020.09.036

13.  Kertys M, Zidekova N, Prso K, Marakova K, Kmetova K, Mokry
J. Simultaneous determination of caffeine and its metabolites in rat plasma by
UHPLC-MS/MS. J Sep Sci. 2021;44(23):4274-4283. doi: 10.1002/jss¢c.202100604

14.  Bhat VB, Sridhar GR, Madyastha KM. Efficient scavenging of
hydroxyl radicals and inhibition of lipid peroxidation by novel analogues of 1,3,7-
trimethyluric  acid. Life  Sci.  2001;70(4):381-393.  doi:  10.1016/s0024-
3205(01)01484-9

15. Cadenas E, Davies KIJ. Mitochondrial free radical generation,
oxidative stress, and aging. Free Radic Biol Med. 2000;29(3-4):222-230. doi:
10.1016/s0891-5849(00)00317-8

16.  Surma S, Oparil S. Coffee and arterial hypertension. Curr Hypertens
Rep. 2021;23(7):38. doi: 10.1007/s11906-021-01156-3

17. Zdunska K, Dana A, Kolodziejczak A, Rotsztejn H. Antioxidant
properties of ferulic acid and its possible application. Skin Pharmacol Physiol.
2018;31(6):332-336. doi: 10.1159/000491755

18.  Yang W, Xia W, Zheng B, Li T, Liu RH. DAF-16 is involved in colonic
metabolites of ferulic acid-promoted longevity and stress resistance
of Caenorhabditis elegans .J Sci Food Agric. 2022;102(15):7017-7029. doi:
10.1002/jsfa.12063

«Hay4HO-npakTM4yeckum aneKTpoHHbIN XypHan Annesa Hayku» Ne6(93) 2024
Alley-science.ru



19.  Zdunska-Peciak K, Debowska R, Kotodziejczak A, Rotsztejn
H. Ferulic acid—a novel topical agent in reducing signs of photoaging. Dermatol
Ther. 2022;35(7):e15543. doi: 10.1111/dth.15543

20.  Ma X, Li X, Wang W, Zhang M, Yang B, Miao Z. Phosphatidylserine,
inflammation, and central nervous system diseases. Front Aging Neurosci.
2022;14:975176. doi: 10.3389/thagi.2022.975176

21.  Chieng D, Canovas R, Segan L, et al. The impact of coffee subtypes
on incident cardiovascular disease, arrhythmias, and mortality: long-term outcomes
from the UK Biobank. Eur J Prev Cardiol. 2022;29(17):2240-2249. doi:
10.1093/eurjpc/zwacl 89

22. Marcus GM, Rosenthal DG, Nah G, et al. Acute effects of coffee
consumption on health among ambulatory adults. N Engl J Med.
2023;388(12):1092-1100. doi: 10.1056/NEJMo0a2204737

23.  Brenchley JM, Karandikar NJ, Betts MR, et al. Expression of CD57
defines replicative senescence and antigen-induced apoptotic death of CD8+ T

cells. Blood. 2003;101(7):2711-2720. do1: 10.1182/blood-2002-07-2103

«Hay4HO-npakTM4yeckum aneKTpoHHbIN XypHan Annesa Hayku» Ne6(93) 2024
Alley-science.ru



