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Although the brainstem generates basic respiratory rhythms, suprapontine regions play an essential role in respiratory
adaptation. Recent findings highlight the hypothalamic neuropeptide orexin as a key element in the suprapontine modulation
of the respiratory activity.

The aim of the study was to determine the particularities and physiological mechanisms of the orexinergic system in the
suprapontine modulation of respiration through its direct and indirect actions on the preBoétzinger Complex (preBo6tC). This
study primarily focuses on an analysis of the scientific literature from the last 15 years. The search strategy included key
terms related to preBotC, orexin, c-Fos protein, applied across international databases (PubMed, Scopus, Web of Science).
The selection process followed the standard PRISMA steps. Out of a total of 42 identified articles, 31 articles were considered
relevant and included in the final analysis

It has been demonstrated that orexinergic neurons project both directly and indirectly, through the serotonergic neurons
of the bulbar raphe, onto the preB6tC. The direct action is mediated by OX2R receptors present on preBotC neurons. These
receptors, being coupled to the Gq protein, trigger—upon activation—the synthesis of the c-Fos protein, which forms the AP-1
complex in the nucleus. This complex is responsible for synaptic plasticity and, implicitly, for the sensitization of preBétzinger
complex neurons. The OX1R receptors located on neurons of the bulbar raphe increase intracellular and activate CaMKIl
complex, leading to the synthesis and release of serotonin by raphe neurons. Thus, serotonin is first released, and
subsequently, through its action, a secondary activation of the preBo6tC occurs. In this way, both mechanisms enhance the
ventilation rate by sensitizing the preBotzinger complex.

The orexinergic system plays a significant role in the suprapontine modulation of respiration, owing to its ability to
maintain neuronal activity and prevent desensitization of preB6tC neurons. Both the direct and indirect actions of the
orexinergic system are essential components in respiratory modulation; however, the direct action mediated by c-Fos protein

is particularly relevant, especially in terms of sustaining continuous sensitivity of the preBotzinger complex. This aspect may
open new opportunities for the treatment of respiratory disorders.
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OAUWHAMIKA KOHUEHTPANLUII MUJKY B'A3A B NOBITPI TA NOIO BINJIUB HA
PO3BUTOK AJIEPTIHHUX 3AXBOPIOBAHb Y MICTI 3ANOPIDKA 3A BAHUMU 2025
POKY
3anopi3bkKnin gep>XXaBHUN MegnKo-hapMaLLeBTUYHUI YHIBEPCUTET, 3anopixks, YKpaiHa
Mepbionorii, napa3nTosnorii Ta reHeTUKN
(HaykoBi KepiBHUKW - acn. LLlemeTeHko O. O., acn. NaBpuneHko K. B.)

B'A3 € nmowmpeHol paHHbOBECHAHOIO AEPEBHOI0 POC/MHOI B MicTax YKpaiHu, 30kpema B 3anopixxi. MNMunok B'aA3a €
CWJIBHUM aJlepreHoM i MoXKe CNpUYUHATK ceHcmbinizauito y nogen, ocobMBoO TUX, XTO pearye Ha paHHbOBECHSHI anepreHu.
Ce30H NUIKyBaHHS 3a3BMYall KOPOTKUNA, NPOTE iIHTEHCMBHUM, 3 YiTKO BUPAXKEHMM MIKOM KOHLIeHTpaLi y nMoBiTpi, WwWo pobutb
MOro KAiHIYHO 3Ha4vyLlWMM A8 NPOrHO3YBaHHA anepriyHuX peakuin Ta naaHyBaHHA NpodiNakTUYHUX 3axoaiB. LoCnigeHHs
CEe30HHOI AMHaMIKM MNUIKY B’A3a [03BOJSE OUIHWTU afepreHHe HaBaHTa)KeHHA Ha HaceneHHs Ta BM3Ha4YMTU nepiogun
niaBULLEHOro pu3nky Ans ocib i3 ceHcubinizauieto.

CnocTepexeHHs NpoBoAnaM nNpoTaroMm 2025 poky B MeXXax MicTa 3anopiXxXa y TUMOBUM [N PerioHy Ce30H paHHbOI
BeCHW. [Ona BM3Ha4YeHHSA KOHLEHTpauii nNuiKy B MOBITPIi BUKOPUCTOBYBaNAM CTaHOAPTHUA BOJIIOMETPUYHUA MeTon i3
3aCTOCyBaHHAM MNOBITPSAHOro nunkoMmipa Hirst-type. Bigbip npob6 npoBoAMBCA LWOAHA, 3 PEECTpaLi€Eld MakCUMasibHUX Ta
cepefHix [060BUX 3HaYeHb NWAKy. [aHi aHanizyBanu AN BU3HAYEHHA TPUBANOCTI CE30HY, AWHAMIKM KOHLEeHTpauin i
MiKOBUX 3Ha4YeHb, a TaKOX ANA OUIHKM afiepreHHOro HaBaHTa)eHHS Ha HaceneHHsa. [orogHi ymoBu (TemnepaTypa, BiTep,
onaawn) ikcyBanucsa ana Kopensuii 3 KOAMBaHHAMU MUIKOBOI KOHLEHTpaLii.

CnocTepeXxeHHs NpoBOAWAM B 3BUYAWHUX ONA PErioHy MOrofHUX yMoBax, OfHaK i3 paHHIM HacTaHHAM Ce30Hy Ta
KOpPOTKOYaCHMMMU, ane iHTEHCUBHUMMK MNepiofaMu MWJKyBaHHSA B’S3a, LLO 3HA4YHO BMJIMBAJIO Ha alepreHHe HaBaHTaXKeHHS.
Mnnok B'si3a peecTpyBaBCSA MNPOTAroM 25 AOHIB i3 MakCMMaNbHUMU KOHUEeHTpauiaMn: 97 3epeH/M? - y cepeluHi bepesHs, a
OCHOBHE asiepreHHe HaBaHTa)XeHHS crnocTepirasnocsa came B bepesHi i cTaHoBMNO 556 3epeH/mM3.Ce30H TpuBaB 3 Mo4vaTKy
bepesHa 0o KiHUs 6epesHsa i XxapakTepusyBaBCS YiTKMM MiKOBUM MnepiofoM. 3arajibHa KifbkicTb nuiaky 6yna BuLiO 3a
cepefHi 6araTopiyHi 3HaYeHHs, WO NIOKPECIOE KJiHIYHY 3HAYyLWiCTb UbOro anepreHy pnna ocib i3 paHHbOBECHSHOW
ceHcubinizauieto.

Y 2025 poui B 3anopix»i Ce30H MNUAKyBaHHSA B’S3a pO3Mo4YaBCsA pPaHO Ta MNPOXOAMB iHTEHCUBHO. Ce30H BUPI3HABCAHA

KOPOTKOK TPMBAMICTIO Ta 4YiTKUM MikoM, wWo pobuTb NWMAOK B’'A3a KAIHIYHO 3HavywuMm Ana ocib i3 paHHbOBECHSHOM
ceHcmbiniszauieto.
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