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Summary/Pe3iome

An analysis of the literature shows that urea is not just an end product of metabolism,
but also an active regulator of physiological processes. If in high concentrations it is toxic
to the body, then in small concentrations it performs a bioregulatory function. In addition
to ammonia detoxification and urine concentration, urea is involved in the regulation of
blood pressure, glomerular filtration rate, reproductive function and apoptosis; has
antioxidant and cytotoxic effects on cancer cells. Indirectly through RAS, it can influence
the processes of inflammation and fibrosis in the kidneys, blood vessels, and heart.
However, additional research is needed to elucidate the mechanisms of its action.

Key words: urea, metabolism, physiological role.

AHania nitepaTypu BKa3ye, L0 CEYOBMHA L€ HE NMPOCTO KiHUEBMM NPOAYyKT OOMiHY, a
i aKTMBHNI perynaTop @izionoriyHmMx NPoLEeCiB. AKLWO Y BEJIMKMX KOHLIEHTPALLSAX BOHA €
TOKCMYHOKO AN OpraHiamy, To Masi BUKOHYTb Bioperynouy ¢yHKUil. OKpiMm OeToKCu-
Kauii amiaky Ta KOHLUEHTPYBaAHHSI Cedi, Ce40BMHA NPUNMAaE yd4acTb B perynsuii aprepianb-
HOrO TUCKY, WBUAKOCTI KNyOOo4KOBOI dinbTpauii, penpoaykTUBHOI PyHKLi, anonTo3y; BO-
noajie aHTMOKCUAOAHTHOIO Ta LUMTOTOKCUMYHOIO AI€I0 BiAHOCHO pakoBux KniTuH. Onocepea-
koBaHO 4yepe3 PAC 3gaTtHa BNMBaTU Ha Npouecy 3ananeHHsa Ta gibpo3y B HMpKax, cyam-
Hax, cepui. Ane ans 3iacyBaHHA MexaHi3MiB ii aii HeobxiaHi 4OAaTKOBI AOCIAXEHHS.

KnroyoBi cnoBa: cevyoBuHa, metabosiam, QizionoridHa poJib.

CeyoBUHA — UEe HeBenuka opraHiyHa
MOJieKysna 3 MONEKYISIPHO Macoto 60 , o
MicTuTb aBi amiHorpynu (NH,) i kapbamine-
Hy (CO) rpyny i € OCHOBHMM MPOOYKTOM
a30TUCTOro OOMiHY, KU YTBOPIOETLCH B
pes3ynbraTi kKaTaboniamy 6inkie Ta aMiHOKUC-
not. B Hopmi Ha ii yacTky npunagae Ginblie
50% ocTaTo4yHOro a3oTty B opraHuami. Oc-
HOBHUM MICLLEM CUHTE3Y CEYOBUHU € MNey-
iHKa, Oe KiHUeBui NpoaykT po3naay 6inkis

BVUCOKOTOKCUYHNI aMiak NEPETBOPIOETLCS B
OpHiTMHOBOMY UMKNI ( umkn Kpebca -XeH-
3enqanTta, 1932p.) B MEHLW TOKCUYHY ¢Op-
My ce4dyoBuHy [1, 2].

BnpoOHNUTBO CEYOBUHU KOHTPO-
JIIOETBLCA Cepied pepMEeHTIB y LMTO30i Ta
MITOXOHAPIAX KNITUH [3, 4]. Y MITOXOHAPIAX
amiak npvegHye CO , BMKOPMCTOBYO4M
eHeprilo AT®D Ta yTBOploe kapbamoindoc-
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@arT, K11 B CBOIO Yepry npueaHye OpHIiTUH
3 YTBOPEHHAM UMTpyAiHy. OCTaHHIn oudyH-
AYE i3 MITOXOHApPIN Yy UUTO30Mb, A€
3’€HYETbCA 3 acnaprtaToM, YTBOPIOOYM
apriHiHCYKUUHAT, 9KUA PO3nafaeTbes 3 yT-
BOPEHHAM apriHiHy Ta dymapary. 3 apriHi-
HY nicnga npuegHaHHA BoAW Ta Nig Oieto
depMeHTy apriHa3m yTBOPIOETbCS OPHITUH
i ceqoBnHa. OpHITUH 3HOBY NOTpannse B
MITOXOHAPIT, WOO noYyaTu iHWWIA UnMKN, Toai
SIK CE40BMHA BMBOOUTLCSH 3 ce4eto. [ToBHUIN
Habip PEPMEHTIB OPHITUHOBOIO UUKAY
Kpebca- XeHcensanTa 3HaxoanTbCa B rena-
TouMTax B NepunopTanbHOi 30Hi.

Ha meTaboniam ce4oBMHM BNINBAIOTb
nieta, ropMoHu, BiK Ta XxBopoou. MigBuLLIEH-
HS KOHUEHTpPauii Ce4OBUHU CUPOBATKMU
KPOBi Npun 30epexXeHin GyHKLii HUPOK MOXEe
OyTn no.’a3aHe 3 QisioNoriYHNMKM Ta naTo-
NOriYHUMKU NpuYrHamMmn. DisionorivHMMM
NPUYMHAMMN € 306iNbLUEHHSA CNOXUBAHHSA
Oinka 3 iXew Ta cTapiHHA. Y TOM Xe 4yac
rononyBaHHa TakoX MNpPU3BOAUTb [0
30ifIbLUEHHS YTBOPEHHS CEYOBUHU B
opraHi3mi. Len npouec nos’sa3aHnn i3 Bu-
BiNbHEHHAM OiNKiB NpuM pPyMAHYBaHHI
(ayTonisi) M’a30BOiT TKAHMHU, WO BiAOY-
BA€ETbCS Mif Yac ronoayBaHHs onsa 3abes-
nevyeHHsa opraHiamy eHeprieto [1, 5]. 3 Tiei
X NpUYnHM OyOb-gKe 3aXBOPIOBAHHS, MNOB’A-
3aHe 3 pynHYBaHHAM TKaHUH (Tpasma, Lin-
poke onepaTMBHE BTPYYaAHHSA, TSXKUN
iHpEeKLUinHNI NPoLEC) NPU3BOAUTL 00 3PO0-
CTaHHSA PiBHA CEYOBUHWN. 3HAYHE NiaBULLEH-
HS PiBHS CEYOBUHM (Y Kinbka pasiB BULLE 3a
BEPXHIO MeXy HOpPMMN) CYNnpPOBOOXYETLCS
BUPaXEHOIO iIHTOKCMKALIED — YPEMIEID.

3HMXEHHS PIBHS CE4YOBUHM CMOCTEP-
iraeTbCH 3HAYHO pigwe Ta Mae MeHle
KNiHIYHE 3HAYEHHS, HiXX MiABULLEHHSA. ICHY-
I0Tb ABi @i3i0N0riyHI NPUYUHU 3HUXKEHHS i
KOHUEeHTpauii: HUM3bkobinkoBa Aieta Ta
BariTHiCTb. adiHHA pPiBHA CEYOBWHMU, WO
BMHUMKAE Mig 4Yac BariTHOCTI, 3yMOB/EHE
¢isionoriyHoo aganTauieto opradiamy. Na-
TONOriYHA MPUYNHU 3HMXKEHHS KOHLIEHTPAaLL|
CEYOBUHK 30e6iNbLLIOro 06MEXYIOTLCSA NPO-
rPecyluYnMmn 3axXBOPIOBAHHAMM NeYiHKK [6].
Jlyxe piako 0o 3HNXEHHA YTBOPEHHSA Ce40-
BUHN MOXYTb NPU3BOANTM FEHETUYHI NOPY-

WeHHs — aediunT 6yab-aKkoro 3 niatu gep-
MEHTIB LUMKITy CEYOBUHMN.

CeyoBrHa BMBOANTLCS 3 OpraHiamy
Mari>xxe BUKIIOYHO HUpKaMK 3 CeYelo HeBe-
nmkKa Kinbekictb cev4osuHM (<10%) - 3 NoTOM
Ta 4yepes3 KULeYyHMK. Ha gonio cevyoBuHU
npuxoamtbes Ao 80-85% BCbOro asoTy cedi
(mo 30 r Ha poby). KoHLEeHTpaL,is cevyoBu-
HW Yy cupoBaTLi Bigobpaxae 6anaHc Mix ii
YTBOPEHHSAM Y MeYiHui Ta BUBEOEHHAM HUP-
Kamun. Hacamnepepn BUCOKNI PiBEHb CEY4O0-
BVMHW B KPOBi NOB’A3aHUI 3i CKOPOYEHHSAM
BMBEOEHHS CEYOBUHWM 3 CEYEl BHACNIAOK
natonorii HMpok. Ilig yac knybo4ykoBOi
@inbTpauii ce4oBMHaA NepexoanTb i3 KPOBI
B knybouykoBuin dinbrpat. KoHueHTpauia
Ce4yoBUHWN Yy dinbTpaTi Nig 4ac Noro yTeo-
PEHHSA noAjibHa A0 KOHUEHTpauji B nnasmi,
TOMY KiflbKiCTb CE4OBMHU, WO HAOXOOUTb Y
NPOKCUManbHy TPYOKy HEQPOHY 3 Kiybou-
Ka, BU3HAYAETLCS LUBUAKICTIO KIyOOYKOBOI
dinbTpauii (LLIK®). CevoBuHa sk peabcop-
OyeTbCA, TaK i CEKPETYETLCA Mifd, Yac npo-
XOOKEHHS1 diNnbTpaTy 4yepes3 KaHanbui He-
GPOHY, a YNCTUN ePekT LmX OBOX MNPOLECIB
NpM3BOANTbL OO TOro, LWo npubnmuaHo 30-50
% BiOdINETPOBAHOI CEYOBUHU BUSIBASETHCS
B cedi. [pouec peabcopbuii ce4yoBUHMU
BinOyBaeTbCcA nacusHoO. MNpnbnmnaHo 50%
CEYOBMHU, gka npodinbtpyBanacb peab-
COPOYETLCA B NMPOKCUMAaJIbHUX 3BUBUCTUX
KaHanbUaX, Npu LbOMy peadbcopbuisa cevo-
BMHU MOBHICTIO 3aneXnTb Big, peabcopOuii
BOAW, LLO CTBOPIOE KOHUEHTPAaUinHUN
rpagieHt. TpaHcnopTep cevoBuHu UT-A2
OyB ineHTUdIKOBaHUIN FK TpaHCNopTep ce-
YOBUHU B TOHKIN HU3XIOHIN YaCTUHI NeTni
leHne. HUpKoOBI KaHanbLUi BiAHOCHO HENPO-
HWUKHI 019 CE4YOBUHW BiO, TOBCTOI BUCXIOHOI
KiHUiBKM neTni [eHne 0o 30BHiLHLOI Meay-
NAPHOI 30MpPanbHOi NPOTOKN. TUM HE MEHLL,
nnwe 6nm3bko 50% BigdinbTPOBAHOI CEeYo-
BMHU 3a/IMLLIAETLCSA B NPOCBITI B KiHLUj 30U~
panbHOi NPOTOKKU. Y NPUCYTHOCTI Ba3onpe-
CUHY, SIKUA TakKoX € OOHUM i3 OCHOBHMUX
cTumynaTopis peabcopbuii Boan B 36uU-
panbHUX KaHanbuax, npubnmsaHo 20%
Bin®dIiNbTPOBAHOI CE4YOBMHU MOMMMHAETLCS
yepes TpaHcrnopTepu cevyosuHu UT-A1 B
anikanbHii MemMOpaHi BHYTPILLHIX Menynsap-
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HUXYKNTTAH 30 NP anbh 0[ynpoToKM M 0T
CeYOBUHAY N X0 AN ThI3YUNXYNITUH yuepes
TpaHcnopTepn y cevoBuHny T-A3yyipasona-
TepanbHiiy em 6paH i JKHLUEBM ype3ynbTa-
oMy Te il oyinw eys0 % ying inbTpoBaHoT
CEYO0BUHUBUBOANTLCAY { CEYen Y [ y/5]-

TpancnopTepy cevoBUHU Y T-B 1yTakox
BULITPAEYaK NUBYYPONbYYIKOHL EHTAL /i e u i
[7]yb noky T-B1gKkcnpecyebCcaBypuTpO -
M Tax{ByHeh eHeCTpOBaH UXyeH 10TeNiaNb -
HUXYKNTTUHAXYH M 3IR U XN PAM UXCYANH §T].
WT-B1—yaHTUTEH YpYNUYKPOBIK A 2 yAH -
Tre H yApYropaaH o iyrpynuyKposi yw au
AKM ey ncTavaeyl T-B1yHe 0K YTy OH -
LeHTPYBATI B0 {7 CEUY {HBOOW O CM ATH 0 |
HalTbyAicnsy 036aBNEHHAYBOAUTAPBLEH —
HAyBasonpecuHyyd Ty iyaaH Kesiguatby p 0
Te 4 O VAP aHCnOopTYEeYOBUHY YRy €pUTPOLY -
Taxpax NuBnity ANAyeH eKTUBHOTONIPOTUTO -
KOBOTOPOM /AHY JAKNAYH @06 XA H WA Y N A M aK-
CU M aNH OYKOHL eH TpaLii | yeeu ) J.yK onu
ePUTPOLNTMY NYCKan ThCAPyM 03KOBYPEUO0 -
BUHYYBOHUY aKOMUYYN Ty €40BUHY i 06
380U aTUCAYBY CM O TH YH Vi ypiBH 0BA3IB
MEeAYNAPH UM GiHTEPCTU L iEM Y M IpyyTOTO YAK
EPUTPOLMTHY NITHIAM Al ThCAYYYBYU CX i H il
NpAM Ay CYAUH T yBOHNYNOBUHH KyBTPAYATH
CeY0BUHY y3ayBinCyTHOCTIM T-B 1y uepBoHi
KPOB’AH ITINbL AYHEYB a TIY0CH Th i BUAKO
BTPAuaTUyCeU0BUHY1yBabNpal ThyHaCTUHY
CEYOBMHUBM 03KOO TYPUOBUHI YAy POBOTIK,
TUM yCam UM yBH U X Yl W yed eKTUBHICTY p O -
TUTOH OO YOBHYYTY AATHICTbYKOLEH TPY -
BaTM{Ee 4y [9].

3aTHicTbyy npoKperyno satnypead -
copou by aycekpelin y CevoBUHU N igyMac
NPOXOAXEeHHAYW NbTpaTyyepe3gaHansl
BA3HAYAY aX TMBYY PONbPEUOBUH U Gy PH -
POGHMITIMAKCHMANbHOY OHLEHTPOBAHOT
Ceyiykomy LiesETaey HeoOXAH UM FeUuoBnHa
TAyTPaH CNOpTepy yCeuoBUHIU Y Bifirpan Tb
KK YOBYP 0 N1b Yy yBHYTPIW HIXYM € AYNAPH U X
MPOLECcCaxyinsayBupoOH Ui TayoH || eH TpoBa -
HORge Y {10 ,11] .3 exaH ism yaiyceyoBuHm
I oygbepiracy BOAYRYy ehpoHiyieTansho
onucaHuityW einerfa ¥ JJ121].

CeuoBuBIL Iy Nsxuy ccapl iByBa3BU -
Yellyy BBAX a0 ToCAY BU KU H O GTPAH CNOP THU M
3ac060M y ANAYIPAHCNOPTYBaH HAyTa B0 ep i-
TAHHAY CEUi g OBUPOONAETLCAH U KAM W

aneyAakiny vo yeBinuaTbypoy peadcopo -

LB yCe OB H I YTAYHL NXYKOMNOHEH TiBY € Y
yepesyeniteniiiy ce40BUBITHUX Y NAXB yCe -
YOBMHAYTPAHCNOPTYETHCY @ YAOMOMOT0H
TpaHcnopTepayl T-B yAKuiiyp3Taw oBaH il
HamemopaHaxen mnianbH i XKNTUHPeyo -
BOTOW X P ayrapeyoBofiB yTakumyyuHo
ceyayam Ho eTbCAYN I acyI{APOXOAK EHH A
uepesy e4oBuUBILH iyl naxu yPeabcop oy ia
CeYOBMHMY Yepesypn ireniily ceyoBUBIgHMX
W NAXBY 0K ePYMyBX NUBOK Y if Yacyym 0B
I OBUM aran ThyBOepex eHHAya3oTy 1y 0% e
CnpuaTynatod BiONOTMHUN y TaH am yijo
XapaKTep 3yl ThCA YU COKUM {7 BM iCTOM {a30 -
TYCEUYOBM HY {7 BYKD OB yaKM { AKYAIpEpeH anb-
Hy 30TeM iAyTayoOCTpyKTHBHAYypONaTis
[13].

Y{BCbOM Yy CBITIBUKOPU CTOBYETHCS
NPakTMYHOPAHAKOBUIY €TOAAHanByye -
YOBUH I SAneype3ynbTaTHupax aeTbCayaBo -
May pBHUMUY cnocobamny [4]yYyel Ayra
NeAKNXIHW M XKPaH ax{KoH L eHTpalL sy ceyo -
BAHWY § na3m yabopupoBaTl yBUPAK ETh-
Gy Ky b KICTY 30 TYyCeUOBUHI Sy v )38
OAH UL el YKOHIEHTpaW R yBIyYy v 1l gn §
BCIXH W MXYaCTUHaxXCBITy\EeY0BNHABUP A
X €ETbCAYAKYCAY ONEKyNay@epni eypsoT-
HayacTuHay Monekynu)ysy oanHuL axyCT
@nonbfn)y0 ckinbknyBU yyyBin0o6pax ae

ML eyB ICTya30 TyBPEY0BUH ify W y28)ya
BUM Ip BaH HANEEUOBUHUY 1006 paX aey B
monekynyygl M y00 )yceuoBuHaap U631 0
BIBMIy bl a yHKyBIyY G0 £28y=12 14)Ta-
KAM G YUHOM 37y 10YM Tl ANYeKB BaneH THo
CEYOBUHIRIAYM TN Koed Iy EHTHepeTBo -
PEHHAYCTAHOBUTbY 357 .

BU G Ml an ynomHox eHuityayd 36 7§
CeyoBMHa MOonbAM)

CevoBuHay M M 0NbA) ynoaineHaa
0 357§=5BH yy r/nn)

MpuGu3HIi YoHTPONBHUIAEH OP M aNb -
HUI )y iana3oH yCeyoBUHMy BYCUPOBATL V]
nnasm 2 5-78yM 0nb /M yBUM BycnpoBaTyy
nAaswiy7.0 223 r/an .

I npokoyu3HaHo gl 0iCHYe{0B’A3a -
HeY3yB KOM YN I1BUL eHHAWROH L eH TpalLl i yce -
YOBUHUYBYANA3M ILNDOBATY iy[14 ,y15],yane
UEeYHEeN0CTaTH bOWITKOBU3HAUCHO YiCH Y E
HeBU3HAYEH ICTbY 00 \TOT0 JHU{Bi0OpaX ae
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LLe NPOCTO BIKOBE 3HUXEHHSA PYHKLLT HUPOK
K MPUNycKaloTb AesKi gocnimkeHHa [16],
ab0 BMHMKAE HE3BAXalyn HA HOPMasbHY
OYHKLLIIO HUPOK, K NPUNYCKaTb iHWi [17].
PesyneTtaTtn [17] ceigyaTb Npo Te, WO 300-
pPOBi Nioan noxmnoro Biky (6e3 6yab-akoi
BUOMMOT BTPaTN PYHKLUIT HUPOK) MOXYTb
maTtu piBHi BUN go 40-50 mr/on (14,3-17,8
MMOJb/N)].

HesBaxaio4n Ha Te, WO Ce4yoBUHA
4aCTO BBAXAETbCS NPOCTO KiHLUEBUM METa-
OONiYHMM BiOX0O0M, BOHA BUKOHYE [OBi BaX-
MBI @i3ionoriyHi GyHKLU|i, onucaHi BuLLe:
JEeTOKCMKaLjlo amMiaky Ta 36epexXeHHs BOAW.
OcTaHHIM YacoOM 3MiHMNOCH BiAHOLLEHHS 00
KiHUEBUX NPOAYKTIB MeTaboniamy. BoHu
NPOOOBXYIOTb BUKOHYBATW CBOIO @izionor-
iYHY poJsib B OpraHiami nNoaAnMHU, TOMY He
MOBHICTIO BMBOAATLCSH, a LEen npouec pe-
ryJloeTbCA NeBHUMM MexaHizamamu. [po
3Ha4yHy @i3i0NIOriYHY pPOSIb CEYOBUHU
CBIiOYNTb PS4 HAYKOBUX OO0CAIOXEHb Ta
¢dakKTiB

KpiM neviHkn cevoBMHA MOXE CUHTE-
3yBaTUCb B iHWNX OpraHax Ta TKaHWHax
CCaBLIB, L0 OOYMOBIEHO HASABHICTIO B HUX
depMeHTy apriHasn. Takum YNHOM, MOXHa
roBOPUTK NPO NO3aneydiHKOBUN LUMSIX YTBO-
PEHHSI CEHOBMHU NPU AKOMY He BiOyBa€ETb-
cs HenTpanizauii amiaky [18]. B 1o xe yac,
pPi3Ha aKkTUBHICTb apriHa3n B TKAHMHAX 003~
BOJISIE OMiKyBaTW HEOOHAKOBUIA BK1AL, KOX-
HOro opraHy y ¢oopmMyBaHHS @i3ionoridyHoi
KOHLEHTpaLii cCe4OBMHM B KPoBi. [18]. Ane
caM akT HasBHOCTI Takoro ansrepraTvs-
HOrO LWNSIXY BKA3ye Ha BaXknmey @isionori-
YHY POJIb CE4YOBMHU B OpPraHi3mi.

B ekcnepumeHTanbHMX OOCAIOKEHHAX
OyNn0 BUSIBNIEHO 3HAYHY POSb iHLLMX OpPraHiB
B MiATPUMaHHI rOMeOoCTa3y CEeYOBMHU Mpun
pesekLii nedviHkmn abo ii XPOHIYHMX 3aXBOPIO-
BaHHAX [19]. Pe3ekuisa NeyviHkn He Tinbku
3MIHIOE KIHETUKY CE4OBMHU B OpraHax nop-
TanbHOI CUCTEMWU, ajle akTUBYE ii Nno3aneuy-
iHKOBI MexaHi3Mu, sKi HanpasfeHi Ha rnone-
pemXeHHs1 PO3BUTKY AediunTy CEYOBUHU B
apTepianbHin KPOBi BHACNIAOK MOPYLUEHHS
il MOCTYNNEHHS i3 ONEepPOBAHOr0 OpraHy B
LEHTPaNbHUN KPOBOTIK. YMOBHO X MOXHa
NOAINNTN HAa NOPTasibHi, SIereHeBi, HUPKOBI

Ta BicLepasibHi. [opTanbHi MeEXaHiI3MN KOM-
neHcadii NoB’aA3aHi 3i 36iNbLLUEHHAM BMICTY
CE4YOBMHWN B KPOBIi BOPITHOI BEHU, KA O0-
CAraeTbCs 3HUMXKEHHAM Ccekpeuii «apTepi-
aJIbHOI» CEYOBUHM B NPOCBIT OPraHiB LLIyH-
KOBO-KULLKOBOIO TPAKTY, 30i/IbLUEHHSM YT-
BOPEHHS CEYOBMHW B CTiHLL TOHKOIO KMLLEeY-
HMKa 3 NO4asnbLUOID IHKPELJE B nopTanb-
HUIN KPOBOTIK, & TAKOX akTUBALLE NeyiH-
KOBO-KWLLIKOBOIro KpPyroob6iry ce4oBUHMU.
JlereHeBi mexaHi3Mmn KoMneHcadliji nonsara-
I0Tb B aKTuBaLii YTBOPEHHSI CEYOBUHU B
LLIEIO B KPOB, LLO BigTikae Big nereHb. Hup-
KOBi MeXaHi3M1 KOMIMeHcaujii xapakTrepmnay-
I0TbCA 36iNbLIEHHAM BMICTY CEYOBUHU Y
BiATIKAIOYIM Big, HUPOK KPOBI, IKE MOXE
jocaratnucs gk 36inbweHHaM peabcopbuii
CEYOBUMHW B HMUPKAX, Tak i iHKPELLEO B KPO-
BOTiK CEHOBUHW, YTBOPEHOI KNITUHAMWN HUP-
KOBUX KaHasbuiB. Mpy UubOMY NigBULLEHHE
BUAOiINEHHA CE4YOBUHU 3 ceyelo 30epiraetb-
cq. BicuepanbHi MexaHisMn komneHcaduii
00BYyMOBNEHI BUBIPKOBNUMI 3MiHAMU MPOHUK-
HOCTI A/1 CEYOBMHMW ricToremaTuyHoro 6a-
p’epy OpraHiB Ta TKaHWH. MNMpn LbOMY MOX-
JINBI 9K peTeHLinHa 3aTpMMKa CE4YOBUHU B
TKaHWHI, Tak i 3MiHa 1i andya3ii B KNiTUHU 3
KPOBi, Tak camMO SIK nepexid 3 BifIbHOro y
3B’A3aHU CTaH i Hasnaku. lNparHeHHs
OpraHiaMmy 3anobirtm 3HUXKEHHIO KOHLIEHT-
paLii CE4OBUHU Yy KPOBiI NpU MOPYLUEHHI
CEYOBUHOCUHTETUYHOI PYHKLiT NeYiHkM BKa-
3Y€E Ha BXJIMBY POJIb CEHOBUHU B CAHOIEH-
HUX peakujisx. [19].

LlikaBicTb 4O BMBYEHHA OCOBIMBOCTEN
0OMiHY CEYOBUHM B 300POBOMY OpraHi3mi
Ta natonorii 06yMOBNEHO MONiPyHKLiO-
HaNbHICTIO AAHOr0 eHAOreHHOro metabon-
iTy, KM € HE TiNbKN eHOOrEHHUM aHTUOK-
CUOAHTOM, ase MOXe BUCTynaTtu B Poni
perynatopa akTUBHOCTI pepMeHTIB, rena-
PUHY, a Takox ctabinisatopa nisocomarb-
HMUX MeMbpaH 3a ymoB nartonorii [20].

CeyoBuHa, BUABNSE aHTUOKCUOAHTHI
BNACTMBOCTI, Oepy4yn y4acTb Y CUCTEMI aH-
TUOKCMOAHTHOIO 3axuUCTy OpPraHi3my Lingd-
XOM YNOBJIIOBAHHS BinbHUX pagukanie [21] .
Ha aHTnoKkCcnMaaHTHY aKTUBHICTb CEYOBUHU
BMAMBAIOTL ii MOXiOHI, Taki 9K rigpokcuce-
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YOBMHA Ta iHWI, 9K CNPUAIOTL aHTUOKCU-
JaHTHOMY 3axXMUCTY LWASXOM HauifIloBaHHS
Ha MEBHI CalTn, Taki 9K aTOMU KUCHIO B
pi3HUX Monekynax [22] . MexaHi3m aHTUOK-
CUOAHTHOI Aji Ce4O0BUHU BKJTOYAE YCYHEH-
HS aToOMapHOro BOAHIO Yepe3 roMOMITUYHNUIN
pPO3pUB 3B’A3KIB, L0 € NMOBIPHUM LLUNSIXOM
YNIOBNIOBAHHSA pagukanie [22]

B ekcnepumeHTi 6yno BCTAHOB/EHO,
LLLO cevyoBMHa Ta ii MOXigHi € NMOTEHLUINHUMM
AHTUOKCMAOAHTHUMM KapaionpOTEKTOPHUMU
areHTamMm NPoTM NOLLUKOOKEHHS Miokapaa,
CMPUYNHEHOIO OKUCAOBANIbHUM CTPECOM,
BKJ1IOYAOYM MOLIKOOXKEHHS, CNPUYUHEHE
penepodysieto nicns iwemii [23].

Mpo perynioody OyHKLIIO CEYOBUHU B
OpraHi3mi CBig4MTb HAsIBHICTb CreumM@ivHnX
TpaHcrnopTepos cevoBuHn (UTs) B pisHUX
opraHax. TpaHcnopTepu ce4oBuHU - Lie N-
3B’A3aHi MiKO3MIbOBaHi BNk 3 YHIKaNbHUM
rinpodobHnM xapaktepoMm. dDi3ionoriyHo
UT icHytoTb, W06 BiAMNOBIAATY 3@ TPAHCMNOP-
TYBaHHSI CEYOBUHM AN NIATPUMKU ii KOH-
LLleHTpaLji, KNiTMHHOro romeocTtasy Ta 6a-
naHcy as3oTy. TpaHCNopTEPU CEYOBUHU —
Le MmemOpaHHi Binku i3 cimencTeax 6inkis
TpaHcnopTepiB ce4oBuHn A (UT-A) Ta B
(UT-B). Y 1o yac ak UT-A ekcnpecyeTbcs
B OCHOBHOMY B HMPKax SIIOANHU Ta iHLKWX
opraHax, BKJO4aluun sieqka, TOBCTY KMLLKY
Ta nedyiHky, UT-B cunbHO ekcnpecyeTbcd B
epuTpoumTax nioguHn, B MemopaHi eHgo-
TenianbHUX KNiTMH MO3KOBOI PEYOBUHWN HUP-
KN Ta B IHWKNX TKaHMHax, BKOYaO4YM MO-
30K, cepue, NigwayHKoBYy 3ano3y, TOBCTY
KNLLKY, CEYOBUIN MixXyp, KICTKOBUA MOS3OK i
BYLWHY pakosuHy. UT-B BignoBignae 3a
MNiATPUMKY KOHLLEHTPALLT CE4OBUHU, YONOB-
vy PenpoayKTUBHY (YHKLIO, apTepiansHni
TUCK, KiCTKOBUI MeTaboniam, a Takox
dyHKUji acTpounTiB MO3Ky Ta cepus. Moro
0ediunT i ANCHYHKUIA CNpUsioTb NaToreHe-
3y baraTbox 3axBOptoBaHb. Hacnpaeai ne-
diunt UT-B nigBuye 4yTnmBicTb eniteni-
anbHUX KJITUH CEe4YoBOro Mmixypa noo Tpu-
repie anonTto3dy y MULIEN, a Yy MULLEN 3
HyNnboBUM UT-B pO3BMBAETLCH aTPIOBEHT-
pukynsapHa 6nokaga ll-1ll Ta genpecis [24].

Ce4oBuHa Bigirpae BupilanbHy posb
y nigTpumui HopManbHOi GYHKUIT HUPOK,

OOMOMOraKnyn y BUAaneHHi TOKCUYHUX
KiHLEBMX MNPOAOYKTIB METAO0NIZMY  LLASIXOM
dinbTpauji. MexaHiammn BNMBY CEYOBUHU
Ha edeKTUBHICTb dinbTpauii MOXyTb 6yau
pisHOMaHITHI. CevyoBuMHaA Ai€ HA HNPKKU, 30K-
pemMa Ha IKCTAarnoMepyndapHUin anapar,
PErynoyn PeHiH-aHrioTEH3MHOBY CUCTEMY
(PAC), gaka, y CBOIO 4yepry, BNJMBae Ha
dpakuito dinsTpauii [25]. Jobpe BCTaHOB-
NIeHO, WO epEKTUBHICTb BUBEOEHHSA CEYO-
BUHM Nagae 3i 36iNblEeHHAM KOHLIeHTpauji
B CeYi Ta 3MEHLUEHHSM LUBUOKOCTI MOTOKY
Cedi, OCKiIbKM MNOOOBXEHUIN YaCc NPOXOL-
XEHHS cedi y guctanbHOMy HedpOHi
CrpuUsie NacueHin peabcopOLji CEHOBUHU.
TakyM YMHOM, BinbLL BUCOKA KOHUEHTPpAaL,is
B CeYi OOCAraeTbCs 3a PaxyHOK 3HUXEHHS
edeKTMBHOCTI BUBEOEHHA Ce4YoBUHU. He-
[aBHi eKkCrnepuMeHTaslbHi CNOCTEPEXEHHS
nokasyioTb, wo LK®Dd moxe dakTuyHo
306inbLIyBaTUCA NapanefnbHO 3 KOHLUEHTpa-
LLIMHOK aKTUBHICTIO CeYi, TaKuM YUHOM 3a-
0e3nevyoun HopMasibHYy EKCKPELilo cevyo-
BMHW B YMOBax BMCOKOI, 3aJ1IeXXHOI Bif, KOH-
LeHTpauii peabcopbuii cCe4O0BUHM 3 NO-
MIPHUM MiABULLEHHAM PIiBHS CEYOBUHU B
nnasmi. NMPoONOHYETLCA MOXIUBUIN Me-
XaHi3M, KN Mir 61 NOACHUTK, AK IHOYKO-
BaHa Ba30MPECUHOM BHYTPILLHBOHMPKOBA
PELMPKYNISLIA CEYOBUHU (KA CNPUSE MOo-
KpPaLLEHHIO KOHLIEHTPAaLii CE4HOBUHW), ane He
€K30reHHe BBeAEHHA CEHOBMHU, MOXE Oro-
CcepenkoBaHO MPUrHivyBatn Tybynornome-
PYNsSpHUI 3BOPOTHUN 3B’A30K i, OTXE,
nigsuwysatn LLK® [26]. TpaHcnopTepu
CE4YOBUWHU, Taki 9K PEeYOBUHMN CiMeNncTBa
SLC14A (UT-A n UT-B.), Bigirpaiotb Bax-
JNINBY POJib Y KOHLEHTPYBAHHI Cevi Ta pery-
JIOI0TbCS TakuMn pakTopamm, K Basonpe-
CVIH, SIKN MOXE rOCTPO Ta XPOHI4YHO 3MiHIO-
BaTU iXHIO aKTUBHICTb Ta BMICT 3a/IEXXHO Bif,
CTaHy rigparauji Ta iHwnx ctaHis [27]. CyT-
TEBY POJIb Y LbOMY MPOLECI Bigirpae k-
cTarnoMepynapHu anapart, Bianosigasb-
HUI 3a TyOYyNOrNOMEPYNAPHUA 3BOPOTHUM
3B’A30K [28].

Bnnue cevyoBmHmn Ha PAC cTaHOBUTb
iHTepec y 3B’A3Ky 3 ii MOTEHUinHUM BAAN-
BOM Ha pisHi ¢isionoriyHi npouecu. PAC
Bigirpae BupiwanbHy ponb y perynsuji ap-
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TepianbHOro TUCKY, ENEKTPONIITHOro 6anaH-
cy Ta dyHKUin opraHis. KnacuyHuni peuen-
TOPHUI Kackag CUCTEMM, WO BKIIIOYAE pe-
LLenTOPU PEHiHy, aHrioTeH3uHy Il Ta aHrio-
TeH3uHy Il Tuny 1, Bigirpae 3HayHy posb
Npwn 3axXBOPIOBAHHAX HUPOK, Ccepusd, CYauH,
nereHb Ta LepebpoBackynsapHuUx npobne-
max [29, 30]

Kpim Toro, PAC 6epe yyacTb y pery-
nauii pisHux @isionoriyHmx Ta natogisiono-
rMYHMX CTaHIB, WO POOUTL ii BAXNMBOIO
MILLEHHIO ON9 PO3YMIHHA TakMX CTaHiB, SIK
nopTanbHa rinepTeHsida, cepueea Heno-
CTaTHiICTb, MeTaboNiYHNUM CUHOPOM Ta
rinepkoarynsujis. Bnnme cuctemn PAC Ha
Taki mpouecun, 9K BA3OKOHCTPUKLISA, 3ana-
neHHs Ta ¢ibpo3, NiaAKPecntoe ii LWMpPoKnin
BMJINB HA CEPLLEBO-CYAMNHHI 3aXBOPIOBaHHS
[30 - 33]

Byno nokasaHo, Lo ce4oBUHa, NnoLn-
peHunii metaboniT O6inkiB, BNIMBAE Ha pery-
JIIOBaHHS apTepiasibHOro TUCKY 4acTKOBO
3aBASKU CBOEMY AiypPeTUYHOMY edekTy,
KU 30inbluye 06’€M cedi Ta ekcKpeLito
HaTpilo i3 Ceyeln, TUM CaMUM 3HUXYIO4YU
aprepiasibHUV TUCK y NaLieHTIB i3 rinepTo-
HiYHO XBOPOOOI0. Lisi piypeTnyHa ais Mmoxe
onocepenkoBaHo BnamBaTy Ha PAC, 3MiHIO-
lo4n GanaHc HaTpito Ta 06’eM NMO3aKNiTUH-
HOI PiOMHU, SKi € HaMBaXXIUBILLUMWU pery-
NATOpamMn BUBINbHEHHSA PEHIHY 3 HUPOK
[25]. BpaTHiICTb Ce4YoBUHU 30inblUyBaTU
EKCKpEeLUito HaTpilo MOXe Mpu3BecTn Ao
3HUXEHHS PIBHS HATPIO B WiNbHIA Makyi,
CTUMYJIOIOYN BUBINBHEHHS PEHiHy [25].
Kpim TOro, ¢apmakonoriyHi BNnacTtmBoCTi
MOXigHNX CEYOBUHW, BKIIIOHAOYN aHTUrinep-
TEH3UBHY [fil0, O4O3BONSAIOTE NPUNYCTUTH,
O Ui cnoaiyKn MOXYTb B3aemoaiatn 3 PAC
3i 3HMXEHHAM apTepianbHOro Tucky [34].
BnnuBaioum Ha 6anaHc HaTpito Ta BOAM,
CeYOBMHA MOBIYHO MOAYNIOE Ui Mpouecwu,
NOTEHUINHO BMNAMBAOYM HA 4OBrOCTPOKOBE
perynioBaHHA apTepianbHOro TUCKY Ta
PiOVHHOIO romeocTasy .

Takmm 4YMHOM, HOPManbHWI BMNNB
cevyoBuHM Ha PAC nonsirae, B nepLuy yep-
ry, B ii BNAUBI HA BUAINEHHS HATPIlO HUpPKa-
MU Ta noganblly MOAOyNSUit0 BUBISIbHEHHS
PEHiHY, LLO, Y CBOIO Yepry, BMBaE Ha KOM-

noHeHTn PAC, 3pelwTolo BnavBal4un Ha
apTepianbHUN TUCK i 6anaHc pPigvuiHK.

BcTtaHOBNEHO NO3UTUBHUI ePEKT ne-
popanbHOro NPUNOMY CEHOBUHW MPK TiNo-
HaTpiemii y nauieHTiB 3 CUHOPOMOM He-
ageKkBaTHOI Cekpeuii aHTuaiypeTnyHoro
ropmoHy (SIADH) [34]. Ce4voBuHa niosuLLye
piBEHb HATPIlO B CMPOBATLi KPOBI LLUISAXOM
30iNnblUeHHA BUBEOEHHS BifIbHOT BOAW 3a
JOMOMOro OCMOTUYHO-AIYPETUYHOIO Me-
XaHi3my. OB6cAr BUAOINEHHSA BiNlbHOI BOAN i,
oTXe, ePEKTUBHICTb CEHYOBUHU 3anexaTtb
cepep iHWOoro Bif, 3aCTOCOBAHOI O03M ce-
YOBMHW Ta OCMOJIPHOCTI cevi. 3 niaBuLLEH-
HAM OCMONSIPHOCTI cedvi HeobxigHa [o3a
CEYOBMHM ONS NigBULLEHHS HATPIO B CUPO-
BaTLi KPOBi € BULLOI. ICHYIOTb MpaKTUYHi
pekoMeHgaLji Wwoao A03yBaHHA CEHYOBUHU
y NauieHTiB 3 rinoHaTpieMielo 3 ornaay Ha
BUXIOHY OCMONSbHICTb cedi [35, 36].

PiBHi CE40BUMHU MOXYTb BMAMBaTU Ha
ropMOHasbHy pPerynsuito Ta metaboniyHi
WIaxm, sIKi MaloTb BUpillasibHE 3HAYEHHS
ana eHOoKPUHHOI dyHKUji . JocnigkeHHa
B32€EMO/,T MiXK CEHOBUHOIO Ta EHOOKPUHHN-
MU NpoLecamMm MoOXe NMPOSICHUTU, K Ce4o-
BMHA MOXE CNPUATN EHOOKPUHHUM po3na-
nam Ta metaboniyHomy amcbanaHcy [37,
38].

Mo4ymHaoum 3 19 CToNITTS POsb Cevo-
BUMHW WIMPOKO BmBYanacsa. OgHak pesyb-
TaTu UMX OOCAIOXKEeHb 3annLaloTbes cyne-
peunmeumn. OCHOBHOIO NPOBIEMOID, Mo-
B’S13@HOI0 3 POJUIIO CEHOBUHN, € ii BNAMB HA
MaKpOMOJIEKYNN B KJITUHAX, TKAHUHaxX i
opraHax Tina. CeyoBuHa 6epe ydyacTb y
BMJMBI Ha KNITUHHI MPOLECK i MOXe MaTun
3HAYEeHHS y PO3BUTKY CTaHiB, MOB’A3aHUX 3
KINITUHHO ANCOHYHKLUiE. PO3yMiHHSA B3ae-
MOLji CEYOBUHU 3 KINITUHHUMM KOMMOHEH-
Tamm, BKJIlOYaAlO4YM Taki opraHenu, sk MiTto-
XOHAPIiI, MOXe AaTn yaBAeHHS npo ii wunp-
LIMIA BIJINB HA 300POB’ S Ta PYHKL|O KITiTUH
[38, 39].

TpuBanuin 4ac BBaXanocs , Wo edpek-
TV BIJIMBY CEYOBUHU Ha i3i0sIorivHi npo-
Lecu 3anexartb Bifg i KOHUeTpauji: GinbLu
BMCOKI 0031 CNPUAMAaKTbCA 9K TOKCUYHI
[40 - 42], iHWi JocnioKeHHS CTBEPOXYIOThb,
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LLO cCe4YoBMHA HETOKCUYHA | HABiTb Ma€E Te-
paneBTUYHUN edekT [43, 44]. Xoya cedyo-
BMHA, SIK NPaBUA0, BBAXKAETbCS HETOKCUY-
HOO, OOCHIAXEHHS nokas3anu, Lo Hakonu-
YeHHH ce4yoBUHU npu XXH mMoxe cnpuyn-
HUTW PYMHIBHUA BNAMB Ha KAITUHHI CTPYK-
TYypu Ta QyHKUji [45 - 47]. PiBeHb cevyoBu-
HWN B KPOBI NiABULLLYETLCHA 3 NPOrPECY0HNM
3HMKEHHAM DYHKUiT HMpOK. CTapilwi nocn-
iIIKEHHS, WO BMBYANIM rocTpy iHOY3ilo ce-
YOBUWHW, NPUNYCTUNN, LLO CEYOBMHA O06pe
nepeHocmnacsa npu piBHsx, ki 8 8-10 pasis
nepeBunLLyBanm HopManbHi 3Ha4YeHHs. Oc-
TaHHI gocnioKeHHs in vitro Ta in vivo cTBep-
DKYIOTb NPOTUNEXHE Ta AEMOHCTPYIOTb K
npsiMy, Tak i HeNMPsMY TOKCUYHICTb CEHOBU-
HW. MigBULEHN piBEHb CEYOBMHN B KOH-
LLeHTpaLiax, ski 3a3Bmyan 3ycTpivyaloTbes y
NnaLjieHTiB 3 YPEMIEID, BUKIINKAE Ae3iHTerpa-
L0 KMLLKOBOrO eniTenianbHOro 6ap’epy, wo
NPU3BOANTbL A0 NepeMilleHHs bakTepianb-
HUX TOKCUHIB Y KPOB i CUCTEMHOIro 3ana-
NeHHsa. CevyoBMHA iHOYKYE anonTo3 KNiTUH
rnagKoi MyckynaTypu CyOuVH, a TakoX €eH-
goTtenianbHy OUCEHYHKLUIO, TaKUM YNHOM
06e3nocepeaHbO CNPUSoYM PO3BUTKY Cep-
LLeBO-CYOMHHUX 3axBopioBaHb. Kpim TOro,
Ce4YOoBMHA CTUMYJIIOE OKWUCAKOBaNbHUN
CTPEC i ANChYHKLiIO aamMnounTis, WO npu-
3BOAUTbL OO PE3UCTEHTHOCTI OO0 iHCYNiHY.
HapelwuTi, iCHYIOTb LUMPOKO MNOLUMPEHi He-
npsiMi epexkTn NioBULLEHOro PiBHA CE40BU-
HM B Pe3ynbTaTi peakuii kapbaminoBaHHS,
KOJIM i3oLuiaHoBa KMcnoTa (NpoaykT katabo-
Ni3My CE4YOBMHUN) 3MIHIOE CTPYKTYPY Ta PyH-
Kuito 6inkiB B opraHiami. KapbaminioBaHHs
NOB’A3YI0Tb i3 PIOPO30OM HUPOK, aTEPOCK-
nepo30omMm i aHewmielo [48 - 50]. IHwi gocnia-
XEHHS Nokasanu, WO Ce4OBMHA HE € KiHue-
BUM NMPOAYKTOM BinkOBOro 06MiHy, i OCKifb-
KM BOHa PO34MHHA Y BOAj, BOHA MOXe BUA-
iNgTK @30T i YTBOPIOBATU iHLUI CNOJYKK, LLO
MaloTb BUCOKY TOKCMYHICTb (YPEMIYHI TOK-
cuHKn). [51, 52] Ui noxigHi ce4oBMHM TaKOX
TOKCWYHI Ta HaJaloTb LWKigIAMBUIA BNIUB Ha
TKaHW.

3 iHLWOro 60Ky, KaxyTb, IO CEHOBMHA
Ta ii noxigHi MaloTb KopucHuin edekt. ba-
rato nyonikauin, K cTapux , Tak i HeAaBHIX,
nNiaTBEPOXYIOTb TBEPO)KEHHS, WO CEYOBU-

Ha Ta ii NoXigHi MaloTb TepaneBTUYHY Ailo.
Tak gogaBaHHSA CEHYOBUMHU B 9KOCTI Xap4o-
BOi J0OABKM A0 KOPMIB TBApuH CNpUE BU-
COKMM TeMMaM POCTY Ta MNOKPALLEHHIO ne-
peTpaBfieHHd [53 - 55]

JoBeneHo, WO ce4oBMHA CTBOPIOE
NO3UTUBHUI BanaHc HaTpilo, WO Cnpuse
NOKPALLEHHIO PiBHA HATPIilO B Nnasmi i BU-
KOPUCTOBYETLCA A9 JliKyBaHHA Tino-
HaTpiemii npu SIADH [5]. 5 TioceuyoBuHa,
pPerynatop cekpeuii rOpMOHY NenTuHy 3
agunouunTiB, Bigirpae BaxanBy posb Y rMpo-
rpecyBaHHi OXXUPIHHA Ta CTeaTo3y NeYiHKA.
CnocTepiranocs, Lo BBeAEHHS TIOCEe4OBU-
HM (CNONyKKW, NOAIOHOI A0 CEe4YOBUHU) TBA-
puHamM mMoaynioe metaboniam Tpurnige-
pPUAIB i 3HMXYE Macy Tina, 3arasbHUN Xo-
NecTepwiH, AinonpoTEiHM BUCOKOI Ta HU3b-
KOi WinbHOCTI [57]. B ekcnepemeHTax 6yno
OOBEOEHO TaKOX MPOTUMYXJIMHHY A0 CeYvo-
BMHW 3@ PaxyHOK LMTOTOKCUYHOI Aji Ta CTn-
MynsaLii anonoTtody [58, 59]. AepmaToTepa-
NneBTW BUSIBUN 3HAYHUN iHTEPEC 00 Ce4o-
BWHW Yyepes ii BnactuBocTi. byno nigreep-
IDKEHO, WO CeYoBMHA Mae 4ynoBuUi BNnB
Ha Kcepo3s. [60] BoHa mae xopowwunii 3B0-
NIOXYUMIN edekT, NoKpaLLyoy BOOOYTPU-
MyBaJSibHY 34aTHICTb POrOBOIro Lapy LWKipmn
Ta yHKUilO WKipHOro 6ap’epy, a Takox
perynioe pH noBepxHi Wkipw. MNpn HanexHin
KOHLIeHTpaLLii CE4OBMHU HE CrnocTepirano-
CA 3HUXEHHS LiNIiCHOCTI pOroBoro wapy
pa30oM i3 SHMXKEHHSIM aKkTMBHOCTI NpoTeasun
[44, 61].

CyvacHi pocnigxeHHs oOMiHY Ta
@di3ioNoriyHMX MexaHiamie BMAMBY CE4OBU-
HM Ha OpraHi3aMm BKa3ylTb Ha Te, WO L0
PEeYOBMHY HE Chig, po3rnagatn TiflbKU §K
KiHLEBUIA NPOOYyKT MeTaboniamy, Tak §K
BOHA BMKOHYE CKnagHi perynoodi QyHKuii
SK B 3J0POBOMY OpraHi3mi, Tak i npu naro-
Jorii pisHKX opratie, Wo noTpedye nogasb-
LLOrO BUBYEHHS.
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