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The results of a number of studies have proved the relationship between the functional state of the pineal gland and renal function. However,
violations of the melatonin-forming function of the epiphysis (MFE) in patients with chronic kidney disease (CKD) undergoing hemodialysis
(HD) and its relationship with dyslipidemia in this patient population is a poorly understood issue.

The objective: to analyze disorders of MFE and blood lipid spectrum in patients with CKD of 5 stage treated with HD and to determine the
relationship of epiphysis dysfunction with dyslipidemia.

Materials and methods. 130 people (50% of men) aged 58.5 were surveyed [43; 66] which are on permanent hemodialysis treatment. Control
passed 20 healthy individuals. The determination of day and night level of melatonin (MT) in saliva was conducted, based on the level
of which patients (treated with HD) were divided into two groups: group I — 110 patients with impaired MFE, group II — 20 patients
with normal MFE. Clinical and laboratory researches were carried out for all patients: general and biochemical analyzes of blood with
determination of cholesterol level and its fractions, measurements of office blood pressure (BP) were made.

Results. Significant prevalence of MFE disorders in patients with CKD of 5 stage treated with hemodialysis and its relationship with blood lipid
spectrum were found. The level of total cholesterol (TC), triglycerides (TG) and low density lipoproteins (LDL) in patients with impaired
MFE was higher by 26.4% (p<0.03), 16.7% (p<0.03) and 22 , 6% (p= 0.03) according to the outcome of the comparison group patients. The
level of high-density lipoprotein (HDL) of the main group is lower by 11.8% compared to the group with preserved MFE. The data obtained
indicate the relationship of MFE disorders with the duration of RRT treatment, the duration of arterial hypertension, the age of patients, and
their effect on the lipid spectrum of patients with CKD of 5 stage treated with hemodialysis. Night feedback correlation of MT with TC level
was established (r=-0.256; p<0.05). Correlation analysis confirms that a decrease in MT at night is combined with an increase of TG level
(r=-0.272; p<0.05) in the blood of patients. The feedback correlation of night (r=-0.347; p=0.03) and daytime level (r=-0.198; p<0.05) of MT
with LDL level and positive relationships between MT in daytime (r=0.27; p=0.03) and the night period (r=0.331; p=0.02) with HDL levels.
Conclusion. For patients with CKD of 5 stage undergoing hemodialysis, there is a frequent violation of MFE (84.6%) and significant
disorders of lipid metabolism (58%). Analysis of the lipid metabolism study revealed more profound abnormalities in the form of an increased
concentration of TC and all its fractions in patients with impaired MFE, which may indicate a connection between epiphysis dysfunction and
lipid metabolism in patients with RRT. In patients with hemodialysis, melatonin-forming dysfunction and disorders of lipid metabolism are
age-dependent and are determined by the duration of RRT, the duration of hypertension, the level of hemoglobin.

We have identified a relationship between the deterioration of lipid metabolism on the background of deeper disturbance of MFE by daytime
and nighttime MT.

Key words: chronic kidney disease, hemodialysis, melatonin, melatonin-forming function of the epiphysis, dyslipidemia, total cholesterol, triglycerides,
low-density lipoproteins, high-density lipoproteins, coefficient of atherogenicity.

B3aemMo03B’30K NOpYyLLIEHHS MeNnaToHIHYTBOPIOBasibHOT PYHKUIT enidi3y Ta aucniniaemii y xeopux Ha
XPOHiYHY XBOpPOOY HUPOK V cTagii, Wo NikyloTbCcs remogianisom
B.€. Kongpariok, A.C. lNetposa, O.B. KapneHko, T.I. Octawescbka, E.K. Kpaciok

Pesysbratin HUSKN HAyKOBUX JIOCTi/IZKEHb JI0BEJIN HAABHICTD B3a€MO3B 13Ky Mi’K (yHKIliOHaIBHUM cTaHoM ericisy Ta dyHKIieo Hupok. IIpore
MOPYUIEHHST MEeJATOHIHYTBOPIoBasibHOI (yHKiii emidizy (MDE) y xBopux Ha xponiuny xsopoOy aHupok (XXH), mo siikyoTses remogianizom
(I'1), ta ii 38’130k 3 AuCinieMi€io y 1aH0i KOTOPTH TAIEHTIB € MAJIOBUBYEHUM ITUTAHHSIM.

Mema docnioxcenns: ananiz nopymenb MDOE Ta minigaoro crnextpa kposi y xsopux #Ha XXH V crazii, mo mgikytorses /I, Ta BusHaueHHs
B3aeMO3B’s13Ky mucdynkiii enidisy 3 qucaimnigemiero.

Mamepianu ma memoou. O6cresxeno 130 oci6 (50% uwomnosiku) Bikom 58,5 [43; 66] poky, mo nepebysaiors Ha moctiiinomy aikysauni T/I. /To
KOHTPOJIbHOT rpyniu yBifinim 20 310posux oci6. [TIpoBeeHo BU3HAYEHHS AEHHOT0 Ta HiYHOTro piBHsA MesaToHiny (MT) y camni, Ha migcrasi 4oro
XBOPHX, 10 JtikytoTbest ], posnopinmim Ha a8i rpymu: rpyma [ — 110 xBopux 3 nopymrenoro MOE, rpyna IT — 20 narientis 3 Hopmansaoio MOE.
VeiM XBOpUM TPOBe/IeHi KITHIKO-TabopaTopHi MOCI/PKEHHST: 3arabHIi Ta GioXiMiuHMIT aHaIi3K KPOBi 3 BUBHAYEHHAM PiBHsI XOJECTEPUHY Ta
iforo (paxuiii, mpoBeieHO BUMipioBaHH: oicHoro apTepiambaoro THcKy (AT).

Pesyavmamu. Busisiieno 3uauny nomupenicts nopymenass MOE y xsopux va XXH V crazii, mo sgikyiorsest TJI, Ta ii B3aeM03B’s130K 3 JIiITiiHIM
crekTpoM Kposi. PiBens 3aramsnoro xomecrepuny (3X), tpurminepuzis (TT) Ta minonpoteinis nuspkoi mimprocti (JIITHIIL) y mamientis 3 nopy-
menoio MOE summii ma 26,4% (p<0,05), 16,7% (p<0,05) Ta 22,6% (p=0,03) Bianosi/#o o0 narienTis rpynu nopisusnis. PiBens jinonporeinis
Bucokoi mtizprocti (JIIIBIIL) ocnoBroi rpynu Huskynii Ha 11,8% 3a anasoriunmii mokasuuk rpymm 3i 36epesxenoro MOE. Orpumani jani cBiguats
po B3aeMo3B’s130k nopymientst MADE 3 tpuBasicrtio HupkoBo-3amicHoi teparii (H3T), craskem aprepiaibHoi rinepreHsii, BIKOM XBOPUX Ta IXHBOTO
BIJIMBY Ha JIiTliinuii criekTp kposi xBopux Ha XXH V crazii, mo aikyorses /[, Betanosieno 3B0poTHil KopessiiiHuii 38’130k HiuHOTO piBHsI MT 3
pisrem 3X (r=-0,256; p<0,05). KopeJistitiiiHuii aHaii3 migrBepiuKye, 1o 3uvskenHst HigHoro pisast MT noenyersest 3 migsuientsiv pisast TT (r=-0,272;
p<0,05) y kpoBi xBoprx. Beranossennii 380poTHiit kopesstitiitnuii 38’130k HivHOTO (r=-0,347; p=0,03) Ta sennoro pisus (r=-0,198; p<0,05) MT 3
piBuem JITTHIIL ta nozurtusni 38’s13ku mMizk pisaem MT y pennwmii (r=0,27; p=0,03) ta wiunuii nepiox (r=0,331; p=0,02) 3 pisusmu JITIBILL
Saxmouennsn. st XBOpUX Ha XPOHiUHY XBOpPoOy HUPOK V cTajil, MO JHKYIOTbCS TIeMOAIiali3oM, HPUTAMAHHE 4YacTe MOPYIICHHS
MeJtaToHinyTBOpIoBasibHOI (ynkiuil enidisy (MDE) (84,6%) ta 3nauni nopyiens Jinignoro oominy (58%). Anasis pe3ysibTarTiB A0C/iKEHHS
JITAHOTO MeTabosIi3My [POAEMOHCTPYBaB Gijibill IIMOOKI HOTO MOPYIIEHHS y BUIJISA/L MiJIBUIIEHO] KOHIIEHTPAIlii 3arajlbHOTO XOJIECTEPUHY Ta
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BCix Horo ¢pakuiil y narienris 3 mopymenoin M®DE, mo Moxe cBiaunTu 11po 38’130k aucdyHkiii enidisy 3 Jimianum oOMiHOM y MallieHTiB Ha
HupKoBo-3aMmicHiii Tepanii (H3T). Y XxBopux Ha reMo/iasii3i MeJaTOHiHY TBOPIOBaIbHA AUCHYHKILSL T TTIOPYIIEHHS JIiITiIHOr0 OOMiHY MalOTh BiK-
3aJIe;KHUIT Xapakrep Ta JeTepMinyioTbest tpusasictio H3T, craskem aprepiaibHoi rineprensii, piBieM reMoriobiny.

Bysio BU3HAYECHO B3a€MO3B'I30K TOTIPUICHHSA JiliAHOTO 0OMiHy Ha T/i Oiibm riambokoro nopymenas MDE 3a geHHUM Ta HiYHUM piBHEM
MeJIATOHIHY.

Kniouoei caosa: xponiuna x60po6a nupox, 2emo0ianis, Meramonii, MeAAMoONinymeopiosaIvna QYynxyis enigisy, oucrinioemis, 3azanvnuil xoiecme-
pur, mpuzniuepuou, Hinonpomeiou Hu3bKoi WirtbHocmi, 1nonpomeiou 6Ucokoi winbHoCmi, Koegiuicum amepozeHHocmi.

B3aumocBs3b HapyLleHUus MeslaTOHMHOOpa3oBaTeNbHOW PYHKUUK anudunsa n gucnunuaemMmmn y 60sbHbIX
XPOHUYECKoi 60ne3Hblo novek V ctagum, KOTopble lieyaTcs reMmoananm3om
B.E. Kougpariok, A.C. letpoBa, E.B. KapneHko, T.I. OcTaweBckas, 3.K. Kpacrok

Pesynbrate! psiia mcciIe10BaHUIl 10KA3aIN HAIMYYe B3aUMOCBSI3U MEXKTY (DYHKITIOHAIBHBIM COCTOSIHIEM a1Hdu3a u GpyHkieit novek. OaHako
HapylleHus MelaToHnHOOpasoBaTebHO hyHKimu amuduza (MDI) y GosbHbIX XpoHuueckoli 6ose3nbto moyek (XBIT), HaxoAsmxcs Ha reMo-
mamuse (I/1), u ee ¢B3b ¢ AncaumIIeMueil B JaHHOI MOITYJISIIIAN MAIIHEHTOB SBJSETCS MATON3YI€HHBIM BOIIPOCOM.

Ienv uccaedosanus: ananus vapyiernss MO u ynuaubiil criekrtp kposu y 6osbHbIx XBIT V cragun, kotopsie sedarcs LI, u onpenenenue
B3aMMOCBSI3H AUCHYHKINH dTH(DU3a C JUCIUITNIEMICI.

Mamepuanvt u memoodwvt. O6cneosannt 130 uesosek (50% n3 HUX — MyskurHbl) B Bogpacte 58,5 [43; 66] roma, KOTOpbIe HAXOISATCS HA TTOCTO-
sanoM Jedernn [/, B rpynmny xontpouis Bormm 20 30poBsix Jmil. [IpoBezeno onpesesenne aHeBHOTO 1 HOYHOTO ypoBHs MesaaTonnna (MT) B
CJIIOHE, Ha OCHOBaHKUH 4ero, 6osbHbIx Ha ] pasaesnium Ha ase rpynmbt: rpynmna I — 110 6oabbix ¢ Hapynrennoit M@, rpymma 1T — 20 naunentos
¢ HopMasbHoit MDD, Beem GoJIbHBIM TIPOBEAECHDBI KINHUKO-Tab0PaTOPHbIE NCCIEA0BAHMS: OOIINIT 1 GHOXUMUYECKUI aHAIM3bI KPOBY C OTIpe/ie-
JIeHUeM YPOBHS X0JlecTeprHa 1 ero (hpakIuii, IpoBeieHo naMepenne opucHoro aprepuanbHoro gasiaerus (A/l).

Pesyavmamot. O6Hapyskena 3HaUNTebHAS pacipocTpaneHHocTh Hapymenus MDD y Gomprbix XBIT V craaun, kotopsie gevarcs T/l u ee
B3aUMOCB$I3b C JIMITUIHBIM CIIEKTPOM KPOBU. Y poseHb 001tero xosectepuna (OX), tpurautiepuaos (TT) v aumnonpoTen1oB HU3KOi MI0THOCTH
(JIITHIT) y narenros ¢ napyienHoit MM Boimre wa 26,4% (p<0,05), 16,7% (p<0,05) u 22,6% (p=0,03) coOTBETCTBEHHO 110 CPABHEHUIO C TTATIN-
€HTaMU TPYIIIbI CPaBHEHUST. Y POBEHD JIMIOIPOTEN/10B BbicoKoil totHOCTH (JITIBIT) ocroBHoil rpymms! Hiske Ha 11,8% ananornyHoro nokasare-
st rpytnel ¢ coxpanennoil MMI. Tlosyuentible anible CBUETETbCTBYIOT O B3anMOCBsi3u Hapyienust MM ¢ mpogo/KUTeIbHOCTDIO JIeYeH st
noueyHo-zamecturenbHoi Teparuu (I13T), craskem apTepuaibHON TUIEPTEH31UN, BO3PACTOM GOJIbHBIX 1 UX BJIMSHUE HA JIUTU/HBINA CIIEKTP KPOBU
6oubibix XBII V cramun, kotopsie jedarcst [JI. Yeranosiena oGpaTHast KOppeJsiiiHonHas cBsiab Hounoro yposus MT ¢ yposuem OX (r=-0,256;
p<0,05). Koppensaiuomuplii aHajin3 moATBePKIACT, 9TO cHIKenue nounoro yposist MT coderaercs ¢ pocrom yposus TT (r=-0,272; p<0,05) B
KpoBHU GOJIBHBIX. Y cTanoBIeHa 0OpaTHast KOppeJsiiinonHas ¢Bsi3b Hounoro (r=-0,347; p=0,03) u auesnoro yposus (r=-0,198; p<0,05) M T ¢ ypos-
nem JIITHII u nosoxxurenphbie cBsa3u mexay yposaem MT B guesnoe (r=0,27; p=0,03) u Hounoe Bpems (r=0,331; p=0,02) ¢ yposuamu JITIBII.
Saxmouenue. J11151 G0IbHBIX XPOHNUYECKON GOJIE3HDBIO TTOYEK V CTa/[MH, HAXOANINXCS Ha JICYCHUN FeMOIMAIM30M, TIPHCYIIE YacToe HapyIeHe MeJIaTo-
nuHoGpasoBaresbHoi (yukimn smduza (MDI) (84,6%) 1 3HaumnTebHbBIE HAPYIIIEHUS JUIMIAHOTO oOMeHa (58% ). AHAIIN3 PE3YJIbTATOB UCC/IeI0BA-
HUST JIMITAZHOTO MeTab0JIM3Ma IIPOAEMOHCTPUPOBAJ GoJiee riryGoKKe ero HapyieHns B BUJIE TIOBBIIIEHHOI KOHI[EHTPaI[i 0OIIEro X0JIecTepuHa 1 BCeX
ero (pakiuii y nanueHTos ¢ HapyuieHHoi MM, 4To MOKET CBUETEILCTBOBATD O CBsA3U ANCHYHKIMN 31132 ¢ JIUIHAHBIM 0OMEHOM Y GOJIbHBIX Ha
noueuro-3amecturesbHoil Teparnu (II3T). Y GosbHbIX Ha reMoralmae MeJaToHHHOOpasoBaTe bHast IMCYHKIS U HApyHIEHUs JUIHAHOTO 0OMeHa
HOCSIT BO3PACT-3aBUCUMBII XapaKTep U JIETePMUHUPYIOTCS T bHOCTBIO [13T, cTaskeM apTeprasibHOl TUIIEPTEH3UM, YPOBHEM TeMOITIOONHA.

Bbiia onpeziesieHa B3anMOCBA3b yXYIICHHsT JUMHHOTO oOMena Ha (oue 6osiee ray6Gokoro napymenus MM 110 AHEBHOMY 1 HOYHOMY YPOBHIO
MeJIATOHUHA.

Kmouegvie croga: xponuueckas 601e3nb NOUEK, 2eMOOUANU3, METAMOHUH, MEIAMOHUHOCDA308aMENbHAS. DYHKUUS SNUDU3A, OUCTUNUOeMUS, 00U
xonecmepui, mpuziuyepuobl, IUNONpomeudvl HUKOU nIOMHOCMU, IUNONPOMeUOsL 8blCOKOU NIOMHOCIU, KOIDQuuuenm amepozennocmu.

C K D is one of the main problems of modern nephrology,
because every year there is a clear tendency for

the growth of people with this pathology. The high level of care
delivery and the improvement of renal replacement therapy
(RRT) do not provide a complete correction of the hemodynamic
and metabolic processes associated with renal function loss [14].
The main reason of death for patients with CKD is
cardiovascular disease (CVD), which accounts for more than
48% of the overall fatality rate. The presence of dyslipidemia is
a key factor in the development and progression of CKD and
CVD. Thus, in the analysis of blood lipid spectrum, dyslipidemic
manifestations are observed in 35-70% of patients with CKD [6].
As is known in patients with RRT, atherosclerosis is the main
cause of CVD and cerebrovascular disease, which is detected in
64% of cases. In CKD with an increase in uremia, atherosclerotic
process in the coronary vessels leads to damage of the vessels of
the brain and weakens the compensatory capacity of cerebral
circulation, provoking the progression of cerebral ischemia [11].
The spectrum of dyslipidemia in patients with CKD includes

all classes of lipoproteins and shows significant variations
depending on the stage of the disease. Thus, triglycerides (TG)
of plasma begin to increase in the early stages of CKD and reach
the highest concentration in patients on dialysis [3, 5]. The
accumulation of TG is due to the low catabolic rate, which is
explained by a decrease in the activity of two lipases - lipoprotein
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lipase (LPL) and hepatic triglyceride lipase. The decrease of lipase
activity in patients with RRT is due to the decrease in the enzyme
pool, which is induced by frequent heparinization of patients with
hemodialysis and secondary hyperparathyroidism [4].

It is believed that the greatest damage to the renal glomeruli is
due to the high content of total cholesterol (CH) in the serum. In
experimental animal studies, the hypercholesterol diet leads to the
appearance of lipid deposits in the glomerulus, monocytic infiltration,
hypercellularity of mesangium, and an increase in mesangial matrix.
Hypercholesterolemia leads to the development of proteinuria,
uremia, glomerulosclerosis and an increase in intracellular pressure.
Clinical studies have shown that hyperlipidemia in any nephropathy
accelerates the progression of renal failure [2].

Quiteoften, patients with CKD have adecrease in high density
lipoproteins (HDL). This is facilitated by the low concentration
and activity of lecithin-cholesterol-acyltransferase, which leads
to impaired synthesis, transport of HDL and their rapid cleavage.
Hypoalbuminemia, which is often observed in terminal renal
failure, also helps to reduce the content of HDLs that have
prooxidant and anti-inflammatory properties [16].

Low density lipoproteins (LDLs) are formed during lipolysis
and have high proatrogenic properties [18]. Mesangial cells have
receptors for LDL, through which their binding and oxidize
occurs, resulting in the formation of cytokines that stimulate
mesangial proliferation and glomerulosclerosis [1].
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Hypolipidemic therapy in patients
with CKD is one of the most important
elements of a nephroprotective strategy

that not only prevents but significantly 1 group,
slows the progression of nephrosclerosis. (patients on HD),
The need for correction of lipid disorders (n=130)
in patients with CKD is evident already in
the early stages [17]. However, in our time
only 16% of patients with CKD receive
hypolipidemic drugs and only in 50%
of them, the level of total cholesterol is
reduced to normal values [14].

In recent years, many studies have
identified the role of pineal hormone 1l group,
(melatonin) in the regulation of lipid (c(:ontrzo(;)),

n =

metabolism in organs and tissues [5]. It
is proved that the development of stress
response is accompanied by changes in
all types of metabolism in the body, and
melatonin (MT) is one of the leading
components of the body’s antistress
system. Multiple reception of MT in
chronic stress has been shown to prevent
the development of lipid disorders [6]. Studies on rats have
shown that modeling of acute stress leads to disruption of plasma
content: TC by 54.4% (p<0.001), TG — by 38.0% (p<0.01), LDL
— by 61.9% (p<0.001).

Experimental studies have demonstrated the regulatory effect
of MT on lipid metabolism due to its action on lipoprotein lipase
activity, decreased lipolysis, increased LDL receptor activity,
inhibiting the absorption of cholesterol from the intestine, and
conversion of cholesterol to bile acids [9, 15].

The role of MT in the correction of dyslipidemia in many
countries is no longer discussed, its action is mediated through
antioxidant potentials and protection against the negative effects
of proinflammatory cytokines [10, 13]. However, the melatonin-
forming function of the epiphysis (MFE) and its association
with the blood lipid spectrum in hemodialysis patients remains
a poorly understood and important issue of nephrology, which
needs further investigation.

The objective: to analyze MFE and blood lipid spectrum
in patients with CKD of 5 stage treated with hemodialysis and

la group "
(patientsonHD —» c
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=]
(n = 110) ‘—‘ ®
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c
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(control) ]
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Pic. 1. The research design

to determine the relationship of epiphysis dysfunction with
dyslipidemia.

MATERIALS AND METHODS

The results of clinical evaluation of MFE and blood lipid
spectrum of 130 patients (men — 65, women — 65) with CKD
of 5 stage who were undergoing hemodialysis treatment at the
municipal non-profit enterprise named «Kyiv City Center of
Nephrology and Dialysis» were analyzed. The average duration
of RRT treatment was 11 [6; 13] years. All hemodialysis sessions
were performed on an arterio — venous fistula.

20 healthy individuals (males —10, females — 10) were also
included to the study and they were considered as a control group.

Exclusion criteria: refusal of patient to participate in the study,
acute history of cerebral circulation, chronic heart failure III-TV
functional class(according NYHA classification), acute infectious
processes of any etiology diagnosed during the last 3 months,
hemoglobin level <70 g/1, history of kidney transplantation,
liver cirrhosis of any etiology, oncological diseases, parathyroid

Table 1

Clinical and demographic characteristics of patients on HD

Indicators Patient, n=130

Age, years 58,5 [43; 66]
BMI, kg/m? 21,3[20,1; 22,3]
Waist volume, cm 88 [79; 92]
Office average SBP, mm Hg 150 [140; 160]
Office average DBP, mm Hg 90 [80; 92]
Hemoglobin, g/I 85 [77;92]

Ferritin, ng/ml

311,4[172,6; 505,4]

Saturation of transferrin, %

32[22,8; 36,3]

TC, mmol/L 4,31[2,98; 5,62]
TG, mmol/I 1,52[1,24;1,77]
CRP, g/I 17[8; 23]
Uric acid, mkmol/I 399 [372; 428]
Albumin, g/I 35 [32; 37]
iPTH, pg/ml 530[313; 614]
P, mmol/I 1,88 [1,55; 2,03]
Ca?*, mmol/I 2,12[1,98; 2,25]

Notes: BMI — body mass index, SBP — systolic blood pressure, DBP — diastolic blood pressure, P — phosphorus, Ca2+ — calcium, iPTH — intact parathormone.
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Table 2
Indicators of blood lipid spectrum of the examined groups
- I group, Il group,
Indicator r?= 1 38 r?=20p P,
TC 4,31 [2,98; 5,62] 4,25 [3,85; 4,65] 0,9
TG 1,52 [1,24;1,77] 1,16 [0,89; 1,25] <0,001
LDL 1,61 [1,25; 2,25] 2,39[2,15; 2,58] <0,001
HDL 0,92[0,8; 1,45] 1,17 [0,99; 1,31] 0,04
CA 3,14 [1,61;5,57] 2,71[2,13; 3,39] 0,04
Table 3
Clinical-demographic characteristics of patients on HD
Indicators Ib group, n=110 la group, n=20 p
Sexm, abs. (%) 57 (52%) 8 (40%) 0,04
Age, years 59 [43; 67] 54 [48,5; 61,5] 0,13
Duration of treatment on HD, years 11,5[6; 14] 7,5[4,5; 11] 0,01
Duration of hypertension 14,5[8; 17] 10 [6; 14] 0,04
BMI, kg/m? 21,43 [20,3; 22,8] 20[19,84; 21,21] 0,01
Waist volume, cm 89 [80; 93] 80[77,5; 90] 0,04
Office average SBP, mm Hg 158 [142; 162] 134 [130; 137] <0,001
Office average DBP, mm Hg 90 [80; 96] 80 [70; 87] <0,001
Hemoglobin, g/I 85 [76; 92] 85,5 [80,5; 94] 0,3
Saturation of transferrin, % 32[22,6; 36,3] 32,35 [27,94; 36,05] 0,9
CRP, g/ 18 [12; 24] 5,5 [4,5; 8] <0,001
Albumin, g/I 34 [32; 37] 36 [35; 37] 0,006
iPTH, pg/mi 550 [325; 621] 510 [243; 581] 0,26
P, mmol/I 1,88[1,57; 2,03] 1,78 [1,46; 2,11] 0,46
Ca?, mmol/I 2,12[1,98; 2,23] 2,17 [2,04; 2,29] 0,4
adenoma, alcohol dependence, endocrinological diseases, systolic BP (SBP), diastolic BP (DBP), pulse BP (PBP). The

rheumatological diseases.

Patient safety rules, patient rights, moral and ethical
standards were respected in accordance with the GSP guidelines
(1996), the Council of Europe Convention on Human Rights
and Biomedicine, Declaration of Helsinki of the World Health
Association about Ethical Principles for medical research
involving human subjects (1964-2000), according to the order
of the MoH of Ukraine Ne 281, Ne 523, and the code of ethics
of the scientist of Ukraine (2009) during the work. All patients
provided informed written consent to participate in the study.
The research protocol was approved by the Commission for
Bioethical Expertise and Ethics of Scientific Research at the
0.0. Bogomolets National medical university.

For all patients were researched a level of creatinine to calculate
glomerular filtration rates, serum levels of total calcium, phosphorus,
hemoglobin, albumin, total protein, parathyroid hormone (PTH),
total iron, ferritin, transferrin, % TSAT, the level of sodium, potassium,
C-reactive protein (CRP) and day and night levels of MT.

Blood lipid spectrum (total cholesterol (TC), triglycerides
(TG), high-density lipoproteins (HDL), low-density lipoproteins
(LDL), coefficient of atherogenicity (CA)) were determined on a
Vitalab Flexor Junior analyzer.

The concentration of MT was determined by enzyme
immunoassay using the Human MS (Melatonin Sulfate) ELISA
Kit, Elabscience. Sampling was carried out during the day and night,
preferably in spring and summer, with a minimum illumination of 30
Ix. Non-stimulated saliva was used, which was collected into an 1
ml Epindorf capsule, which was immediately frozen and stored at —
20 °C. The research design is presented in pic. 1.

Office blood pressure (BP) measurements were performed
before, during and after the HD session with the analysis of
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average blood pressure <135/85 mm Hg was taken as the target
blood pressure level in the morning and evening for 6 non-dialysis
days in a two-week period.

All patients with CKD received standard antihypertensive
therapy. Patients from the main group and the control group
were not treated with lipid-lowering drugs before and during the
examination.

Demographic data and clinical characteristics of patients
included in the study on HD are shown in Table 1.

Among patients with CKD of 5 stage, the prevalence of
middle-aged patients (44—60 years) was 39%, the proportion of
elderly patients (60—75 years) was 32%, the lowest number was
of young patients (25—44 years) — 29%.

Statistical results were processed using Microsoft Office
Excel 2010 and IBM Statistics Spss 22. Continuous data are
represented by median and quarter-to-quarter swing (Me [Q25—
Q75]), categorical — expressed as a percentage (%). Student’s
test was used to compare normally distributed data, and non-
parametric Mann—Whitney (U-test) was used for inconsistency
of the law of normal distribution. Correlation was determined
by Pearson’s (r) and Spearman’s methods depending on the
distribution of indicators.

RESULTS OF THE STUDY

AND THEIR DISCUSSION
More significant MFE abnormalities in patients on HD are
revealed according to analyzing the incidence of MFE disorders
in patients with CKD of 5 stage treated with hemodialysis (HD)
and practically healthy individuals. In patients with RRT, the
level of MT at day and night is lower than in the control group
(1.9[1.5; 2.9] pg/ml, respectively, against 3.85 [3.55; 4.15] pg/ml
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Indicators of the lipid spectrum of blood of patients of CKD of 5 stage on HD
(main group and comparison group)

Table 4

- Ib group, la group,

Indicator r?=20p ng1 1(;)
TC 3,37 [2,37; 5,26] 4,4[3,1;5,7] <0,05
TG 1,3[1,2; 1,4] 1,56 [1,25; 1,78] <0,05
LDL 1,27 [1,14;1,82] 1,64 [1,27; 2,26] 0,03
HDL 1,02 [0,94; 1,52] 0,91[0,79; 1,44] 0,03
CA 2,04 [1,38; 3,17] 3,49[1,72; 5,77] 0,01

Lipid profile of the blood depending on the nosological form

Table 5

Tubulointerstitial Polycystic

Hypertensive

Indicator nephropathy, Glomerul_onephrltls, nephritis, Gouty nelahropathy, S UroI|tI_1|aS|s,

n=37 n=16 n=5

n=38 n=9 n=5

. % . . . . 2,89 5,7 [5,6; 3,38 [2,86;

TC 4,81[3,61;5,8] 4,26 [3,28;5,62] 5,52[83,21; 6,28] (2,66: 3,9] 5,78] 5,75]
0,85 1,33 1,62 [1,52; 1,49 [1,17;

. # .

TG 1,62[1,34;1,93] 1,45[1,19;1,63] [0,76:1,23] [1,21:1,72] 1,64] 2.41]
. . 0,94 . 0,911[0,9; 0,97 [0,75;

HDL 0,85[0,76;1,23] 0,891[0,82; 1,58] [0,91:1,62] 0,84 [0,58; 1,19] 0,92] 172]
. N 1,62 1,86 . 1,86 [1,67; 1,311[1,27;

LDL 1,93[1,38;2,61] [1,25:2.15] [1,41:2,24] 1,28 [1,25; 1,63] 2.18] 2.27]
. 2,88 3,16 . 5,35[5,2; 3,77 [0,57;

CA 4,95[1,81; 6,2] [1,46: 5,49] (2,14:5.96] 3,26 [1,44; 4,02] 5.56] 4.93)

Notes: * — p<0,05 compared with patients with gouty nephropathy;
# — p<0,05 compared with patients with glomerulonephritis

and 20.1 [18.2; 37.5] pg/ml against 126.85 [102.15; 135.85] pg/
ml, both p<0.001).

The level of MT in the daytime is lower by 50.6% (p<0.001),
in the night period by 84.2% (p<0.001) in patients on HD
compared with the control group, which is consistent with the
results of other clinical studies in which the relationship of renal
dysfunction with MFE has been demonstrated [7].

The study of the lipid spectrum of the blood of our
examinees revealed differences between the control group
and the patients on RRT in the levels of TC, TG, HDL and
CA. Patients on HD had significantly higher TG by 23.7%
(p<0.001) and CA by 13.7% (p=0.04) and lower HDL by
21.4% (p=0.04) (table 2).

During the study of MFE disorders in patients with CKD of
5 stage, 84.6% of patients were detected, which allowed to divide
them into two groups. Ia group (main) — patients with CKD
of 5 stage on HD with impaired MFE (n=110) and IB group —
patients with CKD of 5 stage on HD with normal MFE (n=20).

It was found that the patients of the main group compared
with the patients of the comparison group had significantly lower
levels of MT in saliva, according to the daily profile of M T, which
is more pronounced in the night period (by 82.4%) than in the
daytime (by 41.9%). In patients of Ia group , the daily MT level
was 1.8 [1.5; 2.5] pg / ml against the obtained values of the group
Ib — 3.1 [2,6; 3.5] pg/ml (p<0.001). Night level of MT in patients
of Ta group was determined at 19.5 [17.8;29.7] pg/ml against 111.0
[97.3; 130] pg/ml (p<0.001) the result of the comparison group.

Patients with impaired MFE compared with patients in the
comparison group had significantly higher BMI by 7% (p<0.01)
and waist volume by 10.1% (p=0.04). Patients with impaired
epiphyseal function have a longer duration of treatment on HD
by 34.8% (p<0.01), a higher level of SBP by 15.2% (p<0.001)
and DBP by 11% (p<0.001). In results of laboratory studies,
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patients in the main group compared to group II had increased
level of CRP by 69% (p<0.001) and a lower albumin level by
6% (p<0.01), which is shown in Table 3. The latter may indicate
association between impaired protein metabolism and epiphysis
dysfunction.

In the two groups there are no significant differences
according to the comparative analysis of the values of calcium,
phosphorus, parathormone, saturation of transferrin.

Analysis of the lipid metabolism study revealed the presence
of an elevated concentration of TC and all its fractions in patients
of CKD of 5 stage on HD. However, these disorders were more
profound in patients with impaired MFE, which may indicate a
connection between epiphyseal dysfunction and lipid metabolism
in patients with RRT. The level of TC in the patients of the main
group was on 26.4% (p<0.05) higher than that of the patients in
the comparison group. The TG and LDL rates of patients with
impaired MFE were higher than those of II group by 16.7%
(p<0.05) and 22.6% (p=0.03), respectively. The HDL level
of the main group is lower by 11.8% compared to the group
with preserved MFE. CA of Ia group on 41.5% higher than the
comparison group and it’s shown in Table 4.

Among the main nosological causes that led to the
development of terminal renal failure in the studied patients were
dominated by glomerulonephritis and hypertensive nephropathy
(40% each nosology), a smaller proportion were patients with
gouty nephropathy (15%) and tubulointerstitial nephritis (10%),
the least patients were determined with urolithiasis (7%) and
polyeystic kidney disease (6%).

Analysis of the blood lipid spectrum of patients with CKD of
5 stage treated on HD by etiologic factor showed the highest level
of TC in patients with polycystic disease, which exceeded the
reference values by 42.5%. The highest TG level was determined
in patients with hypertensive nephropathy and polycystic
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Table 6
Lipid spectrum of blood of the main group by sex
Indicator Men, n=57 Women, n=53 p
TC 4,6[3,01; 5,6] 3,76 [3,21; 5,78] 0,9
TG 1,56 [1,3; 1,81] 1,53 [1,22;1,77] 0,7
LDL 1,65 [1,35; 2,34] 1,61[1,26;2,18] 0,3
HDL 0,91[0,8; 1,43] 0,91 [0,78; 1,44] 0,8
CA 411,92; 5,63] 3,16 [1,71;6,18] 0,9
Table 7

Lipid spectrum of blood of patients with CKD of 5 stage on HD depending on age

- Young age Middle age Old age
Indicator n=934g : n=369 : n=4% >

TC 4,13 [3,29; 5,32] 4,6 [3,06; 5,86] 4,26 [2,85;5,7]

TG 1,53 [1,26; 1,75] 1,59 [1,22; 1,98] 1,56 [1,25; 1,89]

LDL 1,44 [1,22; 2,05] 1,73 [1,29; 2,26] 1,72[1,3; 2,471 *

HDL 1,1[0,82; 1,75] 0,91[0,81;0,97] 0,86 [0,72; 1,19] *

CA 2,3[1,22;5,3] 4,09 [2,4; 5,84] 3,5[2,1;6,19]

Note: * — p<0,05 compared to young patients.

Table 8

Disorders of lipid metabolism depending on the duration of treatment of RRT

Indicator 1-5 years,

5-10years,

10-15 years,

n=24

n=20 n=66

TC 3,65 [2,86; 5,55] 3,32[2,86; 5,12] 4,88[3,38;5,8] *
TG 1,47 [1,16;1,7] 1,35[1,2; 1,58] 1,58 [1,35; 1,93]
LDL 1,27[1,16; 1,72] 1,54[1,32;2,17] 1,88 [1,37; 2,45] *
HDL 0,93 [0,84; 1,59] 1,13[0,9; 1,79] 0,84 [0,75; 0,97] %
CA 2,62[1,31; 4,33] 1,99 [0,74; 4,45] 4,92[2,43;6,24] * #

Notes: * — p<0,05 compared with patients of | group (1-5 years); # — p<0,05 compared with patients of Il group (10—15 years).

disease, that was above the recommended values by 8%. The level
of LDL was highest in patients with hypertensive nephropathy
and 37.9% higher than the allowable level. HDL was the lowest
in patients with hypertensive and gouty nephropathy, that
below the reference values by 16% and 15%, respectively (Table
5). The results show that the most pronounced disorders of the
blood lipid spectrum are inherent in patients with hypertensive
nephropathy.

The analysis of MFE disorders by gender revealed lower
daytime levels and a tendency for women’s MT of nighttime
to decrease by 11% (p=0.03) and 4% (p=0.06), respectively.
The level of daytime MT in women was 1.7 [1.4; 2.1] pg/ml;
in men — 1.9 [1.5; 2.9] pg/ml. Nightly MT in women was 19.3
[17.3; 21.3] pg/ml against 20.1 [18.4; 32,8] pg/ml result of men.
Indicators of TC and all its fractions exceeded the reference values
in most patients with RRT, but no significant differences in blood
lipid spectrum between men and women were identified (check
it in Table 6). From the foregoing, we can conclude that the
reduction of nocturnal levels of melatonin in the body, compared
with daytime indicators, affects on the lipid metabolism.

The next stage of the study is the analysis of MFE disorders
in patients of the main group depending on age. It was found that
elderly patients, compared with the group of young patients,
have significantly lower rates of MT, both at night by 35% and
at daytime by 31.1% (both p<0.01). The level of daytime MT in
elderly patients was 16.2% (p<0.01). It’s lower than the average
index of patients of middle age, and the index of nightly MT by
7%, respectively (p=0.07). Comparative analysis of MT levels in
middle-aged patients and young patients showed lower levels

CEMENHAS MEJMIIHA Ne1-2 (87-88)/2020
ISSN 2412-8708 (Online)
ISSN 2307-5112 (Print)

of MT in middle-aged patients by 30.1% and 17.8 %% in the
daytime (both p<0.05), what is shown in Table 7. This indicates
that the worsening of the MFE progresses with age and the most
severe disorders are present in elderly patients.

Analysis of the blood lipid spectrum of patients with RRT,
depending on age, showed the most profound abnormalities in
elderly and middle-aged patients, demonstrating the relationship
of lipid spectrum disturbance with the age of the examined
subjects and the circadian rhythm of MT.

For further analysis of disorders of MFE and lipid spectrum
of blood, depending on the duration of hemodialysis treatment,
patients with CKD of 5 stage, divided into 3 groups:

* T group (n=24) — treatment on HD for 1 to 5 years,

o I group (n=20) — treatment on HD for 5 to 10 years,

* I1I group (n=66) — treatment on HD for more than 10 years.

Thelevel of daytime MT in I group was 3.15 [2.8; 3,45] pg/ml,
11 group - 2,1 [1,8; 2,65] pg/ml, 111 group — 1,55 [1,3; 1.8] pg/ml.
The level of nocturnal MT in T group was 33.35 [30.6; 38,2] pg/
ml, IT group — 28,75 [19,15; 36,2] pg/ml, 11T group — 18,4 [17,2;
19.5] pg / ml. It should be noted that in patients of IIT group, the
level of daytime MT in saliva is lower than its level in T group
by 50.8% (p<0.05), in II group by 26.2% (p<0.05). The level of
nocturnal MT is lower than in the I group by 45.7% (p<0.05) and
36% (p<0.05) — II group. Comparative analysis of the results of
MT levels between I and IT groups showed significantly higher
levels of hormone in I group, both day and night, by 33.3%
(p<0.05) and 13.8% (p<0.05) in accordance. The results suggest
that an increase of duration of HD is associated with an increase
of MFE disruption.
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Disruption of lipid metabolism depending on the duration of hypertension

Table 9

. I group (1-5 years), 1l group (5—10 years), 11l group (10—15 years), IV group (>15 years),
Indicator
n=10 n=27 n=32 n=41

TC 4,8 [3,14;5,78] 3,29 [2,78; 4,46] 4,49 [2,77; 5,56] 5,1[3,67;5,9]%¢%
TG 1,17 [0,82; 1,49] 1,44 [1,25;1,76] 1,51[1,28;2,09] * 1,58 1,53; 1,92] *
LDL 1,62 [1,06; 1,86] 1,34 [1,22; 1,64] 1,78 [1,35;2,17]# 1,78 [1,35;2,17]*
HDL 0,891[0,84; 1,53] 1,29 [0,84; 1,8] 0,91 [0,76; 1,67] 0,91[0,76;1,671*
CA 3,95[2,62; 5,3] 1,92[0,97; 4,07] 3,33[1,69; 5,31] 3,33[1,69; 5,31]#%

Notes: * — p<0,05 compared with patients of | group (1-5 years); * — p<0,05 compared with patients of Il group (10—15 years);
$— p<0,05 compared with patients of Il group (>15 years).

Indicator

Disruption of lipid metabolism depending on the level of daytime MT in saliva
I group (2,6-3,9 pg/ml),

n=26

Il group (1,3-2,6 pg/ml),

n=68

Table 10

Il group (<1,3 pg/ml),

n=16

TC 3,65 [2,93; 5,48] 4,9[3,35; 5,79] * 3,49 [2,83; 4,56] *
TG 1,48 [1,25; 1,63] 1,57 [1,26; 1,93] 1,56 [1,22; 1,78]
LDL 1,39 [1,17; 1,62] 1,92 [1,37; 2,45] * 1,38 [1,26; 1,96] *
HDL 1,34[0,84; 1,61] 0,851[0,76; 1,11 * 0,96 [0,74; 1,27]
CA 2,11[1,19; 4] 4,8[2,31;6,22] * 3,06 [1,42; 5,17]

Notes: * — p<0,05 compared with patients of group | (1,3—2,6 pg/ml); * — p<0,05 compared with patients of group Il (1,3—2,6 pg/ml).

Indicator

Disorders of lipid metabolism depending on the nighttime MT level in saliva
I group (39-49,1 pg/ml),

Il group (26—39 pg/ml),

Table 11

Il group (12,6—-25 pg/ml),

n=9 n=27 n=74
TC 3,28 [3,01; 4,17] 4,26 [2,93; 5,62] 4,63 [3,34; 5,7]
TG 1,38 [1,31; 1,64] 1,46 [1,16; 1,63] 1,57 [1,26; 1,93]
LDL 1,16 [1,06; 1,4] 1,61[1,26;2,13] * 1,78 [1,31;2,42]
HDL 1,5[1,29; 1,6] 0,91[0,83; 1,58] 0,86 [0,76; 1,28] *
CA 1,46 [0,97; 2,2] 3,5[1,41;5,3] 3,9[2,06;6,18] *

Notes: * — p<0,05 compared with patients of group | (39—49,1 pg/ml).

Comparative analysis of the blood lipid spectrum of patients
with RRT showed the highest level of TC in patients with the
biggest duration of RRT and exceeded the same index of I group
by 25.2% and by 32% of II group. The TG level of patients with
the biggest duration of RRT exceeded the values of 1T group by
14.6% and of T group by 7%. LDL of III group by 32.4% higher
than I group and on 18.1% of II group. The result of HDL of
patients undergoing hemodialysis treatment for more than 10
years, was lower by 34.5% than the data of IT group and by 10.7%
of T group, as shown in table 8.

The data obtained indicate the relationship of MFE disorders
with the duration of RRT treatment and their effect on the blood
lipid spectrum of patients with CKD of 5 stage treated with
hemodialysis.

For the analysis of lipid metabolism of blood patients
were divided into four groups according on the duration of
hypertension:

* I group (n=10) — duration of hypertension for 1-5 years;

* II group (n=27) — duration of hypertension for 5—-10 years;

* [T group (n=32) — duration of hypertension for 10—15 years;

* IV group (n=41) — duration of hypertension more than 15
years.

Data analysis showed the relationship between the severity
of the blood lipid metabolism and the duration of hypertension.
Thus, in patients of IV group, the level of TC exceeded by 35.5%
the result of IT group, by 12% the data of I1I group and by 6.3% the
value of I group. The result of TG of IV group was on 26% higher
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than T group, on 8.9% than II group result and on 4.4% than III
group. The highest LDL indicator was observed in patients of IV
group, and exceeded the similar indicator of II group by 24.7%
and by 9% the result of I group, which is shown in table 9.

Analysis of MFE disorders in hemodialysis patients with
CKD of 5 stage allowed to determine the minimum and
maximum values of daytime and nighttime levels of MT in saliva,
which allowed patients to be divided into groups according to the
levels of MT and performed analysis of lipid spectrum of blood of
patients.

Patients were divided into 3 groups according to the daily
level of MT:

e I group (n=26) — daily MT level from 2.6 to 3.9 pg/ml;

* II group (n=68) — daily M T level from 1.3 to 2.6 pg/ml;

o III group (n=16) — daily MT <1.3 pg/ml.

Analysis of the level of TC showed the highest level in
patients of IT group , which by 40.4% exceeded the value of III
group and by 25.5% of T group. The TG level of patients in III
group was 5.1% higher than the result of T group. The highest
LDL value was observed in patients of group II, and exceeded the
level of group 111 by 39.1% and by 27.6% of group I. The lowest
level of HDL was determined in patients of group 11, its level is
lower by 11.5% for the result of group IIT and by 36.6% of group
I, which is shown in table 10.

Patients were also divided into 3 groups according to night
level of MT:

* Group I (n=9) — the level of night MT 39-49.1 pg/ml;
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Pic. 2. Correlation between nighttime melatonin level and TG
level
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Pic. 4. Gorrelation between nighttime melatonin level and LDL
level

* Group IT (n=27) — the level of night MT 26—39 pg/ml;

» Group III (n=74) — the level of night MT 12.6—25 pg/ml.

In the analysis of the level of TC, depending on the night level
of MT, the deepest disturbances were observed in patients with
the lowest level of night MT in saliva, so its level is higher by
41.2% than the data of group T and is higher by 8.7% than the
value of group II. The result of group II is on 29.9% higher than
the value of group 1.

The highest TG level was also observed in patients of group
I11, exceeding group I by 13.8%, group II by 7.5%.

The highest level of LDL was determined again in patients
with the lowest level of nocturnal MT in saliva and exceeded
values of group I by 53.4% and by 10.6% of group II. LDL results
were on 38.8% higher than data of group I .

The lowest level of HDL was observed in patients of group IT1,
which is on 42.7% less than the results of group I and on 5.5% of
group II. HDL in Group ITis on 39.3% lower than Group I, as shown
in Table 11. Analysis of HDL level with anti-atherogenic properties
shows the greatest decrease in patients with the most severe
disorders of MFE, which may indicate a higher risk of development
and progression of atherosclerosis and cardiovascular disease.

The results show that the correlation between MT and
lipid metabolism in patients with CKD of 5 stage treated with
hemodialysis.

We conducted a correlation analysis in order to further
determine the relationship of lipid metabolism disorders in
patients with CKD of 5 stage with MFE violation.
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Pic. 3. Gorrelation between nighttime melatonin level and TG
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Pic. 5. Gorrelation between nighttime melatonin level and HDL
level

The correlation of the night level of MT with the level
of TC (r=-0.256; p<0.05) is shown, which is presented in
Pic. 2. Correlation analysis confirms that a decrease of MT
at night is combined with an increase of TG level (r=-0.272;
p<0.05) in the blood of patients, which may indicate the
formation of hypercholesterolemiaand hypertriglyceridemia
in the case of a decrease of MT synthesis and demonstrated
in Pic. 3. The data obtained are confirmed by studies on
rats demonstrating an increase of TG and TC levels after
pinealectomy [13].

However, negative correlations between TG and hemoglobin
level (r=-0.20; p<0.05) and a positive relationship with the
duration of hypertension (r=0.24; p<0.05) and the duration
of RRT (r=0.19; p<0.05) were revealed. It is evidence of an
increase in the degree of dyslipidemia with increasing duration of
underlying pathology and hemodialysis treatment.

The correlation of night (r=-0,347; p=0,03) and daytime
level (r=-0,198; p<0,05) of MT with the LDL level is presented
on pic. 4.

Positive correlations were established between the MT level
in the daytime (r=0.27; p=0.03) and the night period (r=0.331;
p=0.02) with HDL levels, as shown in Pic. 5.

The interconnection between HDL and MFE may be
explained by the presence of an important component of HDL,
the enzyme paraoxonase, which inhibits LDL oxidation. The
activity of this enzyme in patients with CKD may decrease and
contribute to the processes of LDL oxidation. MT is known to
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prevent the latter, so a decrease in melatonin synthesis may be
associated with a decrease of HDL level, which is also observed in
our work [13, 18]. Negative correlation of HDL with body mass
index of patients (r=-0.25; p<0.05), SBP (r=-0.3; p<0.05) and
DBP (r=-0,31; p<0.05).

Assessing the relationship of dyslipidemia with MT levels in
the body, it can be assumed that normalization of MT levels may
influence the improvement of the blood lipid spectrum of patients
undergoing treatment for HD and require more detailed study
and separate analysis.

CONCLUSIONS

For patients with CKD of 5 stage on hemodialysis, there is
a frequent violation of MFE (84.6%) and significant disorders
of lipid metabolism, which is manifested by an increase in
atherogenic concentrations (up to 58%) and a decrease in
antiatherogenic (up to 62%) fractions. Analysis of the lipid
metabolism study revealed more profound abnormalities in the
form of an increased concentration of TC and all its fractions in

patients with impaired MFE, which may indicate a connection
between epiphyseal dysfunction and lipid metabolism in patients
with RRT.

Violation of MFE and blood lipid spectrum is determined
by the nosological factor and is most clearly observed in
patients with hypertensive nephropathy. In patients receiving
hemodialysis therapy, melatonin-forming dysfunction and
disorders of lipid metabolism are age-dependent and most
pronounced in the elderly. Dyslipidemia in patients with CKD
of 5 stage is determined by the duration of RRT, the duration of
arterial hypertension, hemoglobin level, and the depth of MFE
disorders by day and night.

Prospects for further research. Changes in the lipid spectrum
of blood in patients with CKD of 5 stage on hemodilysis on the
background of melatonin administration are the subject of further
research and will be presented in subsequent reports.
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