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One of the main adipokines of adipose tissue that directly or indirectly affects metabolism is leptin, the action of
which requires its binding to a receptor on the plasma membrane. The plasma membrane leptin receptor isoforms
consist of a long isoform and several isoforms that have shorter intracellular domains. Isoforms are expressed in
many tissue types throughout the body. Peripheral leptin target tissues include the endocrine pancreas, liver, skel-
etal muscle, adipose tissue, immune cells, and the cardiovascular system. Leptin plays a dual role as a hormone and
cytokine. As a hormone, it affects numerous endocrine functions and bone metabolism. As a cytokine, it promotes
inflammatory reactions by stimulating the functional activity of lymphocytes and mononuclear phagocytes, enhanc-
ing the production of pro-inflammatory cytokines, and contributing to the dominance of the cell-mediated immune
response. It affects the synthesis and activation of markers of generalized non-specific inflammation. The expression
of the leptin receptor on many types of immune cells makes leptin activity such that it affects various immune func-
tions. Leptin and its receptors are critical regulators of body weight and energy homeostasis. Regulation of glucose
metabolism by leptin is mediated centrally and through peripheral tissues and is influenced by the activation status
of insulin signaling pathways. According to many authors, leptin blunts the insulin response in adipocytes, which
leads to a decrease in insulin-induced glucose uptake and lipogenesis. The role of leptin in the development and pro-
gression of atherosclerosis is still being determined and may occur through several different mechanisms. In physi-
ological concentrations, leptin stimulates ovulation and receptivity of the endometrium, and in high concentrations,

it inhibits them.

Key words: leptin, leptin receptors, metabolic regulation mechanisms.
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The work is a fragment of the scientific topic «Molec-
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the course of inflammation and metabolic disorders,»
state registration Ne 0119U103909. The work was sup-
ported by the funds of the target program «Support of
state-priority scientific research and scientific and tech-
nical (experimental) developments of the Department
of Biochemistry, Physiology and Molecular Biology of
the National Academy of Sciences of Ukraine» accord-
ing to Resolution of the National Academy of Sciences
of Ukraine Ne 339 dated 18.12.2019 (state registration
number of the work 0120U001281).

Introduction.

In recent years, more and more data have been ac-
cumulated in favor of the fact that adipose tissue is the
most important endocrine organ. Furthermore, it has
been proven that adipose tissue cells that synthesize
adipokines are full-fledged energy organs and not just
a source of energy [1, 2]. Adipokines are a large family
of biologically active substances with a hormone-like ef-
fect, some of which are secreted directly by the cells of
abdominal adipose tissue. Others are formed in the cells
of some tissues but indirectly affect the functioning and
development of adipose tissue. Among them are leptin,
adiponectin, ghrelin, resistin, vastin, retinol-binding pro-
tein, omentin, and many others [3-5]. The first and most
researched specific for adipose tissue is leptin, discov-
ered in 1994 at Rockefeller University by the American
geneticist Geoffrey Friedman [6].

The aim of the study.

Analyze and generalize literary sources with the
study of current information about leptin-dependent

regulation of metabolism, leptin receptors in tissues,
and their possible function.

Object and research methods.

Analytical and bibliosemantic methods were used
in the research. During the scientific search, 36 modern
domestic and foreign literature sources were reviewed
and analyzed.

Research results and their discussion.

Leptin (from the Greek leptos - thin) is a polypeptide
hormone with a molecular weight of 16 kDa, consisting
of 167 amino acid residues and encoded by the ob/ob
gene (obese gene) in human chromosome 7. It has pro-
nounced hydrophilic properties [7, 8].

Most leptin is synthesized by adipose tissue cells
and, to a lesser extent, by cells of muscle tissue, stom-
ach, placenta, liver, lungs, mammary glands, and bone
marrow [9]. In the blood, this hormone can be in two
forms - free and bound to specific binding proteins,
where the free is biologically active. The determination
of the free leptin index is gaining increasing diagnostic
value: the ratio between the levels of leptin and its re-
ceptor multiplied by 100 [10].

Leptin receptors (LEPR) are structurally similar to
class | cytokine receptors and are transmembrane [7, 8].
Leptin is the only product of a single gene, and its re-
ceptor, as a result of the splicing of different transcripts,
is represented by several different isoforms that differ
in the length of the cytoplasmic domain necessary for
signal transduction. All six isoforms of the leptin recep-
tor, known as LEPRa, LEPRb, LEPRc, LEPRd, LEPRe, and
LEPRf, are expressed in the CNS, and other peripheral
tissues (liver, B-cells of the pancreas, placenta, heart,
muscles, vascular endothelium, taste receptors ) have
a common leptin binding domain, but differ in intracel-

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meauuunu — 2022 — Bun. 4 (167) / Bulletin of problems in biology and medicine — 2022 - Issue 4 (167) 9



ornAaau NITEPATYPU / LITERATURE REVIEWS

lular domains [11, 12]. Isoforms are divided into three
classes: long, short, and secretory. The long isoform of
LEPR (LEPRb) predominates in the hypothalamus. It reg-
ulates appetite, body weight, and bone mass, while the
short isoform is found in many peripheral tissues and
mediates leptin transport and degradation.

Janus kinases (JAK1 and JAK2) are required to signal
all leptin receptor isoforms. All LEPR isoforms contain
the JAK1-binding domain in their perimembranous re-
gion. Activated JAK catalyzes the phosphorylation of
STAT proteins (a family of eukaryotic transcription fac-
tors involved in signal transmission from a large number
of cytokines and growth factors), which after activation,
are translocated to the nucleus, where they stimulate
the expression of specific genes. LEPRe is a soluble iso-
form of the leptin receptor that lacks a transmembrane
domain, allowing it to bind circulating leptin and inhib-
it its central transport. The cytoplasmic part of LEPRb
binds to JAK2, which promotes the phosphorylation of
JAK2 itself and three tyrosine residues (Y985, Y1077,
and Y1138). Also, it allows the activation of other me-
diators on LEPRb, such as STAT3, which in turn regulates
the transcription of leptin target genes [ 13, 14].

Leptin has many endocrine and neuroendocrine
functions. It regulates eating behavior and energy me-
tabolism, and the function of the cardiovascular system
affects the level of blood glucose and is also involved
in oncogenesis, inflammation, and autoimmune ag-
gression [15, 16]. Leptin enters the bloodstream from
adipocytes, passes through the blood-brain barrier,
and enters the brain region that regulates the hypo-
thalamus’s energy balance. There is an opinion that
the short isoforms of the receptor can transport leptin
through the blood-brain barrier or form heterodimers
with other membrane proteins on the cell surface. At
the level of the hypothalamus, leptin regulates appetite
and metabolism, acts on the satiety and hunger centers,
binds to receptors, and triggers the activation of signals
that inhibit food intake and increase energy expendi-
ture. Leptin, on the one hand, suppresses the expres-
sion and biosynthesis in neurons of genes that stimulate
appetite: NPY (neuropeptide Y), AGRP (agouti protein),
and MCH (melanin-concentrating hormone), and on
the other hand, it activates the expression in neurons
of genes that reduce appetite: alfa-MSH (alpha-melano-
cyte-stimulating hormone) and CART (cocaine-amphet-
amine-regulated transcript). Thus, leptin can inhibit
neural pathways activated by appetite stimulants (orexi-
genic) to reduce energy intake and activate pathways
targeted by anorexigenic appetite suppressants [17-19].

Insulin is the primary regulator of leptin synthesis.
Usually, leptin prevents a decrease in sensitivity to insu-
lin. Short-term existing hyperinsulinemia does not lead
to anincrease in the concentration of leptin in the blood
plasma, but a long-term one leads to this due to the
stimulation of the release of leptin, which indirectly in-
hibits the secretion of insulin by B-cells of the pancreas.
A decrease in the sensitivity of the receptor apparatus
of tissues to the action of insulin leads to its increase,
which, in turn, increases the content of leptin with the
help of reduced regulation of LEPR in the hypothalamus
[20, 21].

Leptin inhibits both basal and glucose-stimulated
insulin secretion. The mechanism of action of leptin
on B-cells of the pancreas is that there is activation

and membrane translocation of ATP-dependent potas-
sium channels, which hyperpolarize the membrane and
thereby reduce insulin secretion [22].

Blockade of glucose transport or glycolysis in high
insulin levels suppresses leptin expression and secretion
in adipocytes. It is known that in mice with a deficiency
of LEPR in peripheral tissues, the rate of leptin secretion
by white adipose tissue increases, suggesting that leptin
has a negative feedback on its secretion in adipocytes.
In adipocytes of white adipose tissue, leptin blunts the
insulin response, which leads to a decrease in insulin-in-
duced glucose uptake and lipogenesis. In adipocytes of
brown adipose tissue, leptin signaling weakens insulin-
stimulated glucose uptake by reducing insulin receptor
kinase activity [23]. Changes in glucose metabolism due
to a high-fat diet are explained by decreased leptin levels
in the human bloodstream, contributing to weight gain
and obesity. Hyperleptinemia is sufficient and necessary
for the induction of leptin resistance, while weight gain
and food intake in excessive amounts are independent
of the presence or absence of hyperleptinemia [24].

In the liver, leptin promotes the synthesis of lipopro-
teins from lipids but inhibits the synthesis of lipopro-
teins from digestion products in the intestine. There-
fore, direct leptin signaling in the liver promotes lipid
catabolism, similar to the effects of leptin on the liver
via the CNS. However, in contrast to the CNS-mediated
impact of leptin on the liver, hepatic leptin signaling
reduces hepatic insulin sensitivity of glucose metabo-
lism. Leptin enhances the breakdown of triglycerides in
skeletal muscle, ketogenesis in the liver, and fatty acid
oxidation in skeletal muscle and liver. Accordingly, leptin
reduces the size of adipose tissue depots and the lip-
ids’ content in skeletal muscles and the liver [25]. Fur-
thermore, leptin inhibits insulin-stimulated lipogenesis
in white adipocytes but potentiates insulin-inhibiting
hepatic very-low-density lipoprotein (VLDL) synthesis.
In addition, insulin reduces lipase activity, which slows
down the breakdown of triacylglycerols and activates
their synthesis from fatty acids. It follows that the effect
of insulin on sensitive tissues is reduced to stimulation
of glucose utilization for the synthesis of glycogen and
fats [26].

Also, leptin, acting as a cytokine, promotes inflam-
matory reactions. The evidence for this is that elevated
levels of circulating leptin in obese patients significantly
contribute to a low-grade inflammatory state, which
makes these people more susceptible to the develop-
ment of cardiovascular diseases, type Il diabetes, de-
generative and autoimmune diseases [27, 28]. Interest-
ingly, leptin acts on both the innate and the adaptive
immune response. In particular, in macrophages, leptin
stimulates the expression of CD39, CD69, CD25, CD71,
and IL-1, and also has pro-inflammatory properties and
activity similar to other acute phase reactants, and in-
creases the secretion of a variety of inflammatory cyto-
kines, including TNF-a, IL-6 IL- 12. In neutrophils, leptin
promotes chemotaxis and the release of reactive oxy-
gen species [29].

An essential mechanism of action of leptin is the
stimulation of the expression of inducible nitric oxide
synthase (iNOS) and cyclooxygenase-2 (COX-2), the pro-
duction of nitric oxide (NO), prostaglandin E, IL-6, and
IL-8. Leptin levels are also positively correlated with fi-
brinogen levels, plasminogen activator inhibitor-1, von
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Willebrand factor, and factor Vila and negatively corre-
lated with protein C and tissue plasminogen activator.
These events are responsible for leptin’s stimulation of
oxidative stress, and at the cardiovascular level, they
lead to vascular inflammation and vascular smooth
muscle hypertrophy, which contribute to atherosclero-
sis, hypertension, coronary heart disease, and thrombo-
sis [30, 31]. The effect of leptin on the vascular wall has
not been thoroughly studied. However, there are data
in the literature reporting both pro-angiogenic and anti-
angiogenic effects of the described substance [32].
Leptin plays an essential role in the regulation of
spermatogenesis. Its concentration in semen is nega-
tively correlated with sperm motility, the number, and
the volume of ejaculate [33]. Leptin plays a role in sexual
function and the regulation of puberty. Thin girls often
do not ovulate, or the egg does not leave the ovary dur-
ing the menstrual cycle. Leptin levels increase in women
suffering from premenstrual syndrome. Estrogens and
progestins have been found to influence leptin levels
and cell sensitivity to this hormone differently, modu-
lating LEPR expression. In women, the concentration
of leptin circulating in the blood is higher than in men,
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and it changes during the menstrual cycle. It gradually
increases from the beginning of the follicular to the
middle of the luteal phase and slightly decreases to-
wards the end of the luteal phase. At the same time,
the preovulatory peak of leptin concentration is noted
in the middle of the cycle. Leptin at low concentrations
increases the secretion of follicle-stimulating hormone
(FSH), while at higher concentrations, FSH secretion is
inhibited [34-36].

Conclusions.

Summarizing the above analysis of literature data on
the study of current information about leptin receptors
in tissues and their possible function, we can conclude
that leptin is a universal adipocytokine, which is involved
in the regulation of appetite, the level of insulin produc-
tion in the pathogenesis of the systemic inflammation
syndrome and many other processes. However, there
are many controversial and not thoroughly studied is-
sues regarding the mechanisms of leptin-dependent
regulation of metabolism.

Prospects for further research consist in establish-
ing new and detailing the known central and peripheral
leptin-dependent mechanisms of metabolic regulation.

CYYACHI BIAOMOCTI NPO NENTUH3ANEXHY PErYNAullO METABOTIBMY
IHcTuTyT disionorii im. O. O. boromonbua HAH YkpaiHu (m. Kuis, YKkpaiHa)
rufat.aliev.86@gmail.com

OOHUM 3 OCHOBHUX AOUMOKIHI8 HUposoi MKAHUHU, ujo besnocepedHbo abo onocepedKos8aHo 8aAUBAIOMb HA
0b6MiH peyoBuUH, € nenmuH, 0id AK020 8UMO2A€E 38'A3y8AHHSA (i020 3 peyenmopom HaA MAA3MAMUYHIG MembpaHi.
130hopmu peuenmopa nernmuHy Ha nAa3Mamu4Hili mMembpaHi ckanadaromecsa 3 008201 i30(hopMu Ma OeKinbKox
i3oghopm, sKi marome 6inbW KOPOMKi 8HymMpiWHbOKAIMUHHI 0omeHuU. 130hopmu ekcripecyrombcs y 6az2ambox
munax MKAGHUH M0 8CbOMY oOpaaHiamy. [lepugepuyHi MKAHUHU-MiWeEHi AenmuHy BKA4YarMmb eHOOKPUHHY
niowisiyHKosy 3as103y, MeYiHKy, CKenemHi M'A3U, MUPoBYy MKAHUHY, iMYyHHi KaAimuHu ma cepyeso-cyoOuHHy
cucmemy. JlenmuH epae noodsiliHy ponb AK 20pPMOH MA UYUMOKIH. AIK 20pMOH - 81/1UBAE HA YUC/AEHHI eHOOKPUHHI
yHKYiT ma Kicmkosuli memab6osi3m, a K YUUMOKIH - CIIPUAE 3aMnanbHUM PEeaKyiamM CMuUMysoYu yHKUIOHANbHY
aKmMueHicmo niMmghoyumie ma MOHOHYK/AeapHUX ¢hazoyumis, nocuatorovu MPOOYKUio Mpo3anaabHUX YUMOKIHIs,
ma crnpuse OOMIHYBAHHIO KAIMUHHO-0MocepedKosaHol iMyHHOI 8i0rnoeidi. BiH 8naueae Ha cCUHMe3 Ma aKkmueayito
MapKepie 2zeHepanizoeaHo20 HecneyugiyHo2o 3ananeHHA. Ekcnpecia peyenmopa nenmuHy Ha 6a2ameox munax
IMYHHUX KaimuH pobumb aKmMuUeHiCMb AenmuHy Makoi, Wo 8nau8ae HA Pi3Hi iMmyHHI yHKUii. /lenmuH ma (ozo
peyenmopu — K/4o8i pe2ynamopu mMacu mina ma eHep2emu4yHo20 2omeocmasy. Pezyaayia memabonizmy
2/110KO3U 30 00MOMO20H0 fIelIMUHY 0rocepedKo8YEMbCA AK UEHMPANbHO, MAK i Yepe3 nepudepuyHi MKAHUHU, i HO
Hei 8MaAUBAE cMamyc aKkmueayii CU2HANbHUX WAAXie IHCYiHy. 3a 0aHUMU 6az2ambox agmopie nenmuH NpUMyrsaoe
iHCcyniHo8y peakyiro 8 adunoyumax, wo npu3eooums 00 3HUMEeHHA iIHOYKOBAHO20 iHCYMIHOM MO2AUHAHHA 2/H0KO3U
ma sinozeHesy. Ponb AenmuHy y po38UmMKy ma npo2pecy8aHHi amepocKaepo3y 8ce We 8U3HAYAEMbCA | MoMe
BUABAAMUCS Yepes KifnbKa Pi3HUX MeXAHi3Mis. Y (hi3ionoziyHUxX KOHUEHmMPAyiax AenmuH CMUMYsHOE 08YAAYil0 ma
peuenmusHicme eHOoOMempito, a y BUCOKUX KOHUEHMPAYIAX iX NpuzHivye.

Knro4oei cnoea: nenmuH, peyenmopu AenmuHy, MexaHiamu peaynauii memabosnizmy.

3B’A30K ny6niKauii 3 n1aHOBMMWU HAayKOBO-A0CAIA-
HUMU poboTamu.

Pobota € ¢pparmeHtom HAP «MonekynspHo-reHe-
TUYHI MexaHi3aMu BNAMBY TiNOKCii Ha nepebir 3anaseHHA
Ta meTaboniyHmx po3naais», N2 geprkaBHOI peecTpauii
0119U103909. PoboTa miaTpMMaHa KowTamu LinboBOi
nporpamu  «ligTpUmKa nNpPIiOPUTETHUX ANA OEPKaBU
HAYKOBMX OOCNIAMEHb i HAYKOBO-TEXHIYHUX (eKcnepwu-
MEeHTa/IbHNX) po3poboK BigaineHHs Gioximii, disionorii
i monekrynapHoi 6ionorii HAH YKpaiHu» 3a MNoctaHoBow

HAH YkpaiHn Ne 339 Big 18.12.2019 (aepkaBHuUit pee-
CTpaLiiHuit Homep poboTn 0120U001281).

Bcryn.

B ocTaHHi poKM HakonuyyeTbeA Bee Hinblue aHuX Ha
KOPUCTb TOFO, WO *KMPOBa TKAHUHA NpeACcTaBAAe cO60t0
HaMBaXNMBIWMA eHOOKPUHHUI opraH. [JoseaeHo, Wo
KNITUHU KMPOBOI TKAHMHW, AKi CUHTE3YIOTb agUMNOKIHN
€ MOBHOLIHHUM eHepreTUYHUM OPraHOM, a He TiJibKu
oxepenom eHeprii [1, 2]. AAUNOKIHM — Ue BenuKe ci-
MeMCTBO 6ioNOrYHO aKTUBHUX PEYOBUH 3 TOPMOHOMO-
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OibHOMO Aj€0, YacTMHA 3 AKUX CeKpeTyeTbcsa Hesnoce-
peaHbo KAiTMHamMKM abaoMiHaNbHOT KMPOBOI TKAHUHMU,
a iHWa — YyTBOPIETLCA B KNITUHAX AEAKUX TKAHWH, ane
onocepesiKoBaHO BM/MBAKOTb Ha (QYHKLIOHYBaHHA Ta
PO3BUTOK KMPOBOI KNITKOBUHWU. Cepes, HUX — NenTuH,
AAVNOHEKTUH, TpeniH, Pes3uCTUH, BACTUH, PETUHO-
3B’A3yt0UMI NpoTeiH, OMEHTUH Ta baraTto iHwux [3-5].
Mepwum Ta Hanbinbw gocaigKeHnm cneundiyHUm ann
YKMPOBOT TKAHWHU € NeNTUH, AKWUI ByB BiaKpUTNA y 1994
poui B Pokdenepcbkomy yHiBepcUTeTi amepUKaHCbKUM
reHeTkom [kedppeem OpiamaHom [6].

Merta gocnigKeHHs.

MpoBecTn aHanis Ta ys3arasibHEHHA AiTepaTypHUX
[)Kepen 3 BUBYEHHAM Cy4acHMX BiZomocTen npo nen-
TUH-3aN1EXKHY perynauito metaboniamy, NenTUHOBI pe-
LEenTopu y TKAHUHAX Ta IX MOXKANBY QYHKLtO.

06’eKT i meTOAM AOCNIAXKEHHA.

Y pocnigyKeHHi BUKOPUCTaHO aHaNiTMYHMIA Ta 6ibnio-
CEMAHTUYHUI meToaum. Mig Yyac npoBeAeHHA HAyKOBOrO
nowyKky 6yno nposefeHo oA Ta NpoaHanizoBaHo 36
[OyKepen Cy4yacHOl BiTYM3HAHOI Ta 3apybirKHOT niTepaTypu.

Pe3ynbTaTv gocnigKeHHA Ta ix 06roBopeHHs.

NenTuH (Big rpeu. leptos - TOHKKIA) AaBAse coboto no-
NinenTUAHWN rOPMOH 3 MOJIEKYNIAIPHOIO Macoto 16 K/a,
LLLO CKNAJAETLCA 3 167 aMiHOKMCAOTHUX 3aIMLLKIB Ta KO-
nayetbea reHom ob/ob (obese gene) y 7 xpomocomi nto-
AVHU. BiH Mae BUparKeHi riapodinbHi BnactmusocTi [7, 8].

MepeBaXHa KiNbKICTb N€NTUHY CMHTE3YETLCA KANITU-
HaMWM KMPOBOI TKAHWHW, @ B MEHLLII KiIbKOCTi — KNiTH-
HamMM M’A30BOI TKAHWHMW, LWAYHKA, NJALEHTU, NEYiHKM,
NlereHb, MONOYHMX 337103 Ta KicTKoBoro mosKky [9]. B
KpOBi Lleli TOpMOH MoXKe nepebyBaTy B ABOX dopmax
— BiNIbHIN Ta 3B’A3aHilt 3 cneuudiyHMMM 3B’A3y0UMMHM
6inkamu, e BinbHa € bionoriyHo aKkTMBHOO. Bce 6inb-
LY AiarHOCTUYHY LiHHICTb HabyBa€e BM3HAUYEHHS iHAEKCY
Bi/IbHOrO NEeNTUHY: CNiBBIAHOLWEHHA MiXK piBHAMM nen-
TMHY Ta MOro peuenTopa, NOMHoXKeHe Ha 100 [10].

Peuentopu nentuHy (LEPR) cxoxi 3a CTpyKTypoto
3 peuenTopamu LIUTOKIHIB | Knacy i € TpaHcmembpaH-
HUMK [7, 8]. JIeNTUH € €AUHUM NPOAYKTOM ELUHOrO
reHa, a oro peuenTop B pe3ynbTaTi CNAaNCUHTY Pi3HUX
TPaHCKPUMTIB NPeACTaBAeHUN [eKiibKoma pPisHUMM
i3odopmamu, fAKi BiApPiI3HAIOTLCA 33 [JOBKMHOK LMTO-
Naa3maTUYHOrO JOMEHY, HeOBXiAHOrO ANA 34iNCHEHHSA
CUrHaNbHOI TpaHcAayKuiji. Bci 6 i3odopm peuentopa nen-
TMHa, Bisommx sik LEPRa, LEPRb, LEPRc, LEPRd, LEPRe Ta
LEPRf, wo ekcnpecytotbes B LUHC Ta iHWKx nepudepmny-
HUX TKaHMHax (nediHui, B-KniTMHaxX NigWNyHKOBOI 3a-
N03u, NNaLeHTi, cepui, m’A3ax, eHAoTeNii cyauH, peuen-
TOpax CMakKy) MaloTb 3arajbHUIN JOMEH 3B’A3yBaHHA
NenTuHa, ane BIAPI3HAKTLCA BHYTPILHLOKAITUHHUMM
pnomeHamu [11, 12]. Isodopmum noainaoTbea Ha 3 Knaca:
[0Bri, KOPOTKi Ta cekpeTopHi. [osra isopopma LEPR
(LEPRb) nepeBarkae B rinoTanamyci Ta perytoe anetuT,
Macy Tifla Ta KiCTKOBY Macy, a KOpPOTKa 3HaxoAuTbcA B
6aratbox nepmdepmnyHUX TKaHWHaxX i 3abe3nevye TpaH-
CnopT Ta AerpajaLito nenTuHa.

[Ona nepegaui curHanis Bcim isopopmam peuenTtopa
NenTUHY HeobxigHi AHyc-KiHa3m (JAK1 Ta JAK2). JAK1-
3BA'3yI0UMIN AOMEH MICTATb BCi i30dpopmu LEPR B cBOi#
HaBKoslIOMeMbpaHHiNn ainanHyi. AkTnsosaHa JAK KaTani-
3ye dpochopunioBaHHa STAT 6inkie (poguHa dakTopis
TPAHCKPUNL,i eyKapioTiB, AKi 6epyTb yyacTb y nepegadi
CUTHANY Bif, BENMKOI KiNbKOCTi LMTOKIHIB Ta ¢daKTopiB
pocTy), fKi nicns akTMBaLii TPaHC/NOKYHTbCA B A4pPO0,

Oe CTUMY/IIOITb eKcnpecito cneundiyHmx reHis. LEPRe
€ PO34YMHHOLO i30bOPMOLO peLenTopa NEenTUHY, Lo He
Ma€ TPaHCMeMbpPaHHOTo AOMEHY, i Le A03BONAE oMy
3BA'3yBATU UMPKYNIOKOYMIA NenTUH Ta iHribyeaTu ioro
LEHTpasbHUI TpaHcnopT. LiuTonnasmaTvyHa 4vacTuHa
LEPRDb 38’si3aHa 3 JAK2, wo cnpusae dpocdopuitoBaHHIO
camoro JAK2 Ta Tpbox 3a1uLWKiB TMpo3uHa (Y985, Y1077
1 Y1138), a TaKOX [,03BO/NIAE aKTMBYBATH iHLWI MeajiaTo-
pu Ha LEPRDb, Taki ak STAT3, K11 B CBOIO Yepry peryatoe
TPAHCKPUNL,ito reHiB-miweHen nentuHa [13, 14].

JlenTMH mae 6arato eHOOKPUHHWUX Ta HeMpoeHao-
KPUHHUX QYHKLUi. BiH peryioe XapyoBy MOBEAiIHKY,
eHepreTMyHuii obmiH, yHKLilO cepueBo-CyaAUHHOI
CUCTeMM, BMNUBAE Ha PiBEHb [IIOKO3U KPOBIi, a TaKOX
3a/lydeHnn 0O MpPOLLeCiB OHKOreHesy, 3anaseHHA Ta
ayToimyHHOI arpecii [15, 16]. /lenTMH HagxoAuTb 3
aaUNOUMTIB B KPOBOTIK, NMPOXOAUTb Yepe3 remaToeH-
uedaniyHnin 6ap’ep i HagxoaMTb B 061acTi MO3KY, LLO
6epyTb y4acTb y peryntoBaHHi eHepreTMyHoro 6anaHcy
rinotanamyca. ICHye AymKa, WO came KOpPOTKi isodop-
MW peLLenTopa MOXyTb TPAHCNOPTYBaTN NeNTUH Yyepes
rematoeHuedaniyHmin 6ap’ep abo yTBOpHOBATM reTe-
poaumepu 3 iHWUMKU MeMbBpaHHUMK Binkamu Ha no-
BEPXHi KNITUHW. Ha piBHI rinoTanamyca nenTuH peryntoe
aneTuT Ta meTabonism, Ae BiH, BM/IMBalOYM Ha LEHTPU
HaCWYeHHA Ta ronoay, 3B'A3yETbCS 3 peLenTopamu Ta
BUK/IMKAE aKTUBALLIIO CUTHanNIB, AKi ranbmyloTb NpUMom
XK Ta NiABMLLYIOTb BUTPATK eHeprii. JIenTuH, 3 ogHOro
60Ky, NpuUrHiyye ekcnpecito Ta 6iocnHTE3 Yy HeMpoHax
reHis, Aki ctumyntooTb anetut: NPY (HerponenTtug, Y),
AGRP (aryTi-6inok) Ta MCH (MenaHiHKOHUEHTPYUYNi
FTOPMOH), @ 3 IHLOro — aKTUBYE EKCMpPecito y HeMpoHax
reHiB, AKi 3HMKYIOTb anetuT: alfa-MSH (anbda-menaHo-
UMTOCTUMYANIOOUMI ropmoH) Ta CART (TpaHckpunT, pe-
ryNIbOBaHUI KOKaiHOM Ta amdpeTamiHOM). TaKMM YMHOM
NENTUH MOMXKe iHribyBaTM HepBOBI LUNAXM, WO aKTUBY-
HOTbCA CTUMY/IATOPAMM aneTuTy (OpeKCcUureHHnmmn), wob
3MEHLUUTM CNOXMBAHHA eHeprii Ta aKTUBYBATK LUNAXM,
Ha fAKi HauineHi aHopeKcureHHi 3acobun gna npurHivyex-
HA anetuTy [17-19].

IHCYNiH — OCHOBHUIA PeryiaTop CUHTE3Y NenTUHy. Y
HOPMi NENTUH NEPELUKOANKAE 3HUMKEHHIO YYTANBOCTI 4,0
iHCyniHy. KopoTKovacHa icHyto4va rinepiHcyniHemia He
NpM3BOAUTbL A0 MiABULLEHHA KOHUEHTpaLUil NenTUHY B
naasmi KpoBi, a TpuBana NpusBoLMTb A0 LbOro 3a pa-
XYHOK CTUMYAnALii BUBINbHEHHS NenTUHY, AKWIA onoce-
penKoBaHO NPUTHIYYE CeKpeLito iHCYNiHY B-KaiTuHamu
NigWNYHKOBOI 3a/103U. 3HUMKEHHA YYTAMBOCTI peLuen-
TOPHOrO anapaTy TKaHWH A0 Aii iHCyNiHy NPU3BOAMUTL A0
MOro nigBuLLEHHS, WO, Y CBOKO Yepry, 36inbluye 3micT
NenTUHY 32 AONOMOro 3HWMKeHoi perynauii LEPR B ri-
notanamyci [20, 21].

JlenTuH NpuUrHivye Ak 6asanbHy TaK i MOKO30CTUMY-
NIbOBaHy CeKpewuito iHCcyniHy. MexaHi3am aii nenTuHy Ha
B-KNITMHWU NiAWNAYHKOBOI 3a103M NOMATAE B TOMY, LLO
BifOYyBA€ETbCA aKTMBaLia Ta MeMbpaHHa TPaHC/AOKaLis
AT®-3anexKHUX KanieBUX KaHanis, AKi rinepnonspusy-
I0Tb MEMBPaHY | TUM CaMUM 3HUKYIOTb CeKpeLLito iHCy-
niHy [22].

Bnokaga TpaHcnopTy rtoKo3u abo rnikonisy B npu-
CYTHOCTiI BUCOKWX PiBHIB iHCY/liIHY NPUTHIYYE eKcnpecito
Ta CeKpeujilo NenTuHy B agunoumTtax. Bigomo, wo y
muwwein 3 gediumtom LEPR y nepudepryHmnx TKaHMHax
WBUAKICTb ceKpelii nenTuHy 6inot KMPOBOK TKAHU-
HOl 3binblUyeTbCA, | Ue A03BOASE MPUNYCTUTH, LLO
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NenTUH Ma€ HeraTMBHWI 3BOPOTHMI 3B'A30K Ha CBOIO
cekpeujo B agunouuTax. Y agmnoumTtax 6in10i KMposoi
TKQHWUHW NEenTUH NPUTYMJIIOE IHCYIIHOBY pPeaKLito, Wo
NPU3BOAMUTL [0 3HUMKEHHA IHAYKOBAHOTO iHCYNiHOM Mo-
IIMHAHHA [IF0KO3M Ta NinoreHesy, a B agunoumTax bypoi
YKMPOBOI TKAHMHW Nepejaya CUrHaniB NenTUHy nocna-
61t0€ CTUMYNIbOBaHE iIHCYNIHOM MOMIMHAHHA IHOKO3M 33
PaxXyHOK 3HUXKEHHA aKTUBHOCTI KiHa3u iHCyniHOBOrO pe-
uentopa [23]. 3miHM B MmeTaboniami roKko3u Yepes 3a-
CTOCYBaHHA BUCOKOXKMPOBOI [IiETN MOACHIOIOTb 3HUMKEH-
HSIM PiBHS NIENTUHY B KPOBOOBIry NHOANHM, WO CrpUsE
36iNblWEHHIO Barn Ta OXMpPiHHIO. inepnentuHemis €
[OOCTaTHLOLO | HeObXiAHOW ANA iHAYKLUiT pe3ncTeHTHOCTI
[0 NenTuHy, Npu Lbomy 36inblieHHA Macu Tina Ta cno-
KMBaAHHA XKi B HAAMIPHMX KiIbKOCTAX He 3anexaTtb Bif,
HaaABHOCTI abo BigCyTHOCTI rinepaenTuHemii [24].

Y nedyiHui NenTUH CNpuAE CUHTEe3y AinonpoTeiHis
3 ninigis, ane iHribye Takuit 3 NPOAYKTIB TPaBNEHHA B
KuweyHuky. OTKe, NpAma nepegava CUrHanis AenTuHy
B MeuyiHUi cnpuse Katabonisamy ninigis, nogibHo ao Aji
NenTUHY Ha nediHKy yepes LIHC. MpoTe, Ha BiaMiHY Bif,
Al nenTUHy Ha nedyiHKy Yepes LLHC, neyviHkoBa nepega-
4Ya CUTHA/IB NENTUHY 3HUMKYE YYTAMBICTb NEYIHKM 40 iH-
cyniHy meTaboniamy rtoKosn. JIenTUH NOCUIOE PO3LLe-
NAEHHA TPUMNILEPUAIB Y CKENIETHUX M’A3aX, KeToreHes y
NneyiHLi, OKUCNEHHA KUPHUX KMCOT Y CKEZIETHUX M’A3ax
Ta neviHui. BianosigHoO, NeNTUH 3MEHLLYE PO3MIip Aeno
YKMPOBOI TKAHWHW Ta 3HUXKYE BMICT NiMiAiB y CKeNeTHMX
M’i3ax, a TaKoXK Yy nediHui [25]. /lenTuH npurHivye ctm-
MY/NbOBaAHWUI iHCyniHOM ninoreHes y 6invx agunoymTax,
ane NOCW/IOE iHrbyBaHHA IHCYIHOM CMHTe3y flinonpo-
TeiHiB Ay»Ke HM3bKOoI winbHocTi (INAHLL) y neyiHwui.
Kpim LbOro, iHCYNiH 3HUMKYE aKTUBHICTb NiNa3u, WO Npu-
3BOAWTb [0 YNOBINbHEHHA PO3LLENAEHHA TPUALMAINI-
LbOro BMM/AMBAE, WO AiA iHCYAIHY Ha TPOMHI TKAHWMHU
3BOAMTBCA A0 CTUMYAALT YTUAI3aLLT I/1IOKO3M HA CUHTE3
rniKkoreHy Ta *Kupis [26].

TaKoX NenTuH, AilYn AK LMTOKIH, CNpuAE 3anab-
HUM peakuisam. [JoKa3som UbOro € Te, WO NigBULLEHI
PiBHI LMPKYNOOYOro NenTUHY Y NALIEHTIB 3 OXMUPIH-
HSIM 3HAQYHOIO MipPOLO CNPUAIOTL HU3bKopiBHEBOMY (low
grade) 3anasbHOMY CTaHy, AKUIA PObUTbL LMX Ntoaen
6inbWw CNPUNHATANBMMK A0 PO3BUTKY CEPLLEBO-CYAMUH-
HWX 3aXBOPIOBAHb, AiabeTy Il TMNY, AereHepaTUBHUX Ta
ayToiMyHHUX 3axBoptoBaHb [27, 28]. Likaso, wo nen-
TUH Aj€ AK HA BPOAMKEHY, TaK i Ha afanTUBHY iMYyHHY
BiANoBiAb. 30Kpema, B Makpodarax NenTuH CTUMY/OE
ekcnipecito CD39, CD69, CD25, CD71 i IL-1, a TaKOX Mae
nposanasibHi BAACTUBOCTI Ta aKTUBHICTb, aHaNOrivyHy
iHWWM peareHTam rocTpoi ¢asu, i nigsuLLye cekpewito
6e3nivi 3ananbHUX LUUTOKIHIB, BKAoYatounm TNF-a, IL-6
IL-12. Y HeuTpodinax NenTUH CNpUaAe XemoTaKcucy Ta
BUBI/IbHEHHIO aKTUBHUX GOPM KUCHIO [29].

BaxknmBmm mexaHiamom giji nenTuHy € cTumynauis
ekcnpecii iHayumMbenbHoi cMHTa3n okcuay asoty (iNOS)
Ta UMKNoOKcureHasmu-2 (LLOT-2), npoayKLuii okcnay asoty
(NO), npoctarnaHguuy E, I1-6 Ta I/1-8. PiBHi nenTuHy
TAKOX MO3UTUBHO KOPENoKTb 3 piBHAMK ibpuHOrery,
iHribiTopa akTMBaTOpa nnasmiHoreHy-1, ¢aktopy ¢oH
BinnebpaHpa Ta dpaktopy Vlla i HeraTMBHO KopentowTb
3 npoTeiHom C Ta TKAHUHHMUM aKTUMBATOPOM MJIAa3MiHO-
reHy. Li noaii BignoBiganbHi 3a CTUMyNALiO 1eNTUHOM
OKWC/IIOBA/IbHOTO CTpecy, a Ha CepueBO-CYaUHHOMY
piBHi BOHM NPU3BOAATbL A0 3anafieHHA CyAuH Ta rinep-
Tpodii rnafKnx m’AsiB CyauH, AKi CNPUAIOTL aTepoCcKe-
po3y, rinepToHii, iuemiyHili xBopobi cepus Ta Tpombo3y
[30, 31]. BnauB nenTuHy Ha CyAMHHY CTiHKY OCTaTOYHO
He BMBYEHO. Y niTepaTtypi € AaHi, WO NOBIOMAAOTL AK
NPO NPOAHFIOreHHY, Tak i NPO aHTMAHTIOreHHY Aito onu-
CaHoi peyoBuHU [32].

J1enTuH rpae Ba*kNMBY PoAb y perynauii cnepmartore-
He3y. Moro KOHLEHTpaL,if B CMepMi HeraTVBHO KOPEestoe
3 PYX/IMBICTIO CNEepmaTo30iaiB, iX KinbKicTio Ta obcarom
earynaty [33]. JlenTuH rpae neBHy po/b Yy CEKCyasbHil
dYHKLi Ta perynsuii HacTaHHSA cTaTeBoil 3pinocTi. Y Xyamx
AiBYaT YacTo He HacTae oBynAuia abo ANUEKNITUHA He
BUXOAMTDb i3 AEYHMKA Mig, YaC MEHCTPYasibHOTO LMKAY.
PiBeHb N1eNTUHY NIABULLYETLCA Y KIHOK, AKI CTPaXKA4atoTb
Ha nepeaMeHCTpyasibHUIA CMHAPOM. BcTaHOBAEHO, WO
€CTpPOreHn Ta NPOrecTMHW pPi3HOCMPAMOBaAHO BMJ/NBA-
I0Tb Ha pPiBEHb NIENTUHY Ta YYT/IMBICTb KAITUH 40 LbOro
rOpMOHY, moayntotoum ekcnpecito LEPR. Y XiHOK KOH-
LLeHTpaLiA NenTUHY, WO LUMPKYIOE B KPOBI, BMLLA, HiX
Y YONOBIKIB, i 3MIHIOETbCA MPOTATOM MEHCTPYasbHOro
LMKAy. BoHa nnaBHO HapocTae Big noyaTky dbonikynap-
HOT 40 cepeAnHWN NOTeIHOBOT $asu i AeW0 3HUKYETb-
cA [o KiHua ntoteiHosoi ¢asu. Mpu upbomy B cepegmHi
LMKAY Bif3HAYAETbCA NepesoBYNATOPHUIN MiK KOHLEH-
Tpauii nenTuHy. JIENTUH Yy HU3bKMX KOHLLEeHTpaLuiax nia-
BULLYE ceKpeLito (HONiKyNOCTUMYNIOYOrO FOPMOHY
(PCr), Toai AK Npu NigBULLEHHI KOHLEHTpaLi cekpel,is
®Crl npurHiyyetbea [34-36].

BucHoBKM.

Pestomytoun npoBeaeHMN BULLE aHani3 AaHUX Ni-
TepaTypu 3 MUTaHb BMBYEHHA Cy4acHUX BigomocCTeW
npo NenTUHOBI PeLenTopn y TKaHMHAX Ta iX MOXAnBY
byHKLit0, MOXHa 3p06UTU BUCHOBOK, O NENTUH € YHi-
BepcasibHUM afMMOLMUTOKIHOM, AKMIA Bepe yyacTb y pe-
rynAauii aneTuTty, piBHA NPOAYKLii iHCYANiHY, y naToreHesi
CUHAPOMY CUCTEMHOFO 3ananeHHA Ta y 6araTbox iHLWKX
npouiecax. OgHakK icHye 6e3niv cynepeynnsmx Ta He no-
BHICTIO BUBYEHMX MUTAHb LWOAO0 MEXaHi3MiB NenTUH3a-
NeXKHOI perynauii metabonismy.

MepcnekTMBM NOJANbLUUX AOCAIAKEHb NOAAraloTb
Yy BCTAQHOBJIEHHI HOBWUX Ta QAeTanisauii BigoOMUX UeH-
TpanbHUX Ta NepudepPUUYHUX NENTUHIANEKHUX MEXAHI3-
MiB perynsuii metaboniamy.
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CYYACHI BIAOMOCTI NPO NENTUH3ANEXKHY PErYNAUIO METABONI3MY

Anies P. b.

Pestome. MeTabosiam 3HAX04UTbCA Mif NOTYKHUM PEryIsTOPHUM BMJIMBOM rOPMOHAIbHUX NPOAYKTIB KMUPOBOI
TKAHWHU — agMMOKiHiB. Hanbinblw BigOMMM agMNOKIHOM € NenTuH, AKNi 6yB BiakpuTUin y 1994 poui. Hessaxkatoun
Ha fobpe oxapaKTepusoBaHy LEHTPasbHY Aito NenTUHY, horo nepudepuyHmii Bname 1a GyHKLiA nepudbepuydHmnx
peLenTopiB 1IENTUHY AOCAIAMXKEHI vwe GparmeHTapHo.

Mema. NpoBecTv aHani3 Ta y3araJibHeHHA NiTepaTypHUX AKepen 3 BUBYEHHAM Cy4aCHUX BiZOMOCTelM Npo nen-
TUH3aNEXHY perynauito metaboniamy, 1ENTUHOBI peLenTopu y TKaHMHaX Ta iX MOXKAMBY QYHKLO0.

Pesyabmamu. JlenTuH mae 6arato eHAOKPUHHUX Ta HEMPOEHAOKPUHHUX PYHKLIN, AKI 34iACHIOIOTLCA HA LeH-
TpanbHOMY i NnepudepuyHOMy piBHAX Yepe3 BNAMB Ha cneundivHi peuenTopu. JIeNTUH € EAMHUM NPOLYKTOM €AN-
HOrO reHa, a 1oro peuentop (LEPR) B pe3ynbTaTi cnnancuMHry pisHUX TPAHCKPUNTIB NPeACTaBAEHNI AeKiNbKoma pis-
HUMMK i30popMamK, AKi BiAPI3HAOTLCA 33 AOBKMHOK LMTOM/Ia3MaTUYHOrO AOMEHY, HeobxiaHOro Ana 34iNCHEHHSN
CUTHabHOI TpaHCcAyKUji. Bigomo 6 isodopm peuentopa NenTuHa, Wo ekcnpecytotbea B LHC Ta iHWKnx nepudepii-
HUX TKAHWMHAX i MaloTb 3araibHUM AOMEH 3B’A3yBaHHA NENTWUHA, afie BiAPI3HATLCA BHYTPILWHbOKNITUHHUMMK L0-
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MeHamMU. JIenTUH Peryntoe XxapyoBy NOBeAiHKY, eHepreTU4HMM 06MiH, piBeHb IIOKO3U KPoBi, GyHKLO cepueBo-cy-
ANHHOT CUCTEMM, MEYiHKM, NiALNYHKOBOT 32/103U1, PENPOAYKTUBHOT CUCTEMM, TOLLLO, @ TAKOXK 3a/ly4eHunl f0 npouecis
OHKOreHesy, 3ananeHHA Ta ayToiMyHHOI NaToAorii.

BucHosKuU. Pe3tomytoun npoBeAeHNI BULLE aHaNi3 faHMX NiTepaTypu 3 MUTaHb BUBYEHHSA CyHaCHUX BiLOMOCTeMN
npo NenTUHOBI PeLenTopu y TKAHMHAX Ta iX MOXANBY OYHKLO, MOXHA 3pO0BUTN BUCHOBOK, LLLO NENTUH € YHiBEp-
Ca/IbHUM aZMMOLUTOKIHOM, AKMIA Bepe ydacTb y perynauii anetuty, piBHA NPOAYKLIi iHCYNiHY, y naToreHesi CuH-
APOMY CUCTEMHOTO 3anafieHHA Ta y 6araTbox iHWKX npouecax. OgHak icHye 6e3niy cynepeynmBmx Ta He NOBHICTIO
BMBYEHMX MUTaHb LWOAO MeXaHi3MiB IeNTUH3ANEXHOIT peryaaLii metabonismy.

KntovoBi cnosa: enTuH, peLenTopm NenTUHY, MeXaHisMu peryaauii metabonismy.

CURRENT CONCEPTS ON LEPTIN-MEDIATED REGULATION OF METABOLISM

Aliiev R. B.

Abstract. Metabolism is under the powerful regulatory influence of hormonal products of adipose tissue —
adipokines. The most famous adipokine is leptin, which was discovered in 1994. Despite the well-characterized
central action of leptin, its peripheral effects and the function of peripheral leptin receptors have only been partially
investigated..

Aim. To conduct an analysis and generalization of literary sources with the study of modern information about
leptin-dependent regulation of metabolism, leptin receptors in tissues and their possible function.

Results and discussion. Leptin has many endocrine and neuroendocrine functions, which are carried out at the
central and peripheral levels through the effect on specific receptors. Leptin is the only product of one gene, and
its receptor (LEPR) as a result of the splicing of different transcripts is represented by several different isoforms
that differ in the length of the cytoplasmic domain necessary for signal transmission. All 6 leptin receptor isoforms
expressed in the CNS and other peripheral tissues share a common leptin binding domain but differ in their intra-
cellular domains. Leptin regulates eating behavior, energy metabolism, blood glucose level, the function of the car-
diovascular system, liver, pancreas, reproductive system, etc., and is also involved in the processes of oncogenesis,
inflammation, and autoimmune pathology.

Conclusions. Summarizing the above analysis of literature data regarding the study of modern information about
leptin receptors in tissues and their possible function, we can conclude that leptin is a universal adipocytokine, which
is involved in the regulation of appetite, the level of insulin production, the pathogenesis of systemic inflammation
syndrome and in many other processes. However, there are many controversial and not fully studied issues regarding
the mechanisms of leptin-dependent regulation of metabolism.

Key words: leptin, leptin receptors, metabolic regulation mechanisms.
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