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Diabetes mellitus combined with circadian desynchronosis caused by constant illumination represents an in-
creasingly prevalent comorbid condition that compounds metabolic disturbances beyond those of diabetes alone.
Melatonin, the principal pineal hormone and potent antioxidant, is chronically suppressed under continuous light
exposure, removing a key metabolic regulatory signal. This study investigated the effect of exogenous melatonin
on carbohydrate and lipid metabolism in rats with alloxan-induced diabetes under equinox photoperiod and con-
stant illumination. The study was performed on 40 male Wistar rats allocated to five groups: intact control, alloxan
diabetes (AD), AD + melatonin (5 mg/kg, intragastrically, 14 days), AD combined with constant light (1500 lux, 24
h/day), and AD+ constant light + melatonin. Plasma glucose, HbA1c, total lipids, cholesterol, triglycerides, LDL-cho-
lesterol, HDL-cholesterol, non-esterified fatty acids, and phospholipids were measured on day 15. Alloxan diabetes
produced marked hyperglycemia, elevated HbA1c, dyslipidemia characterized by increased total lipids, cholesterol,
triglycerides, LDL-cholesterol, and non-esterified fatty acids, and reduced phospholipids. Constant illumination po-
tentiated all disturbances and raised the LDL/HDL atherogenic ratio to its highest value. Melatonin normalized gly-
caemia, restored total lipids, cholesterol, triglycerides, and phospholipids to control values in both diabetic groups,
and substantially reduced LDL-cholesterol and non-esterified fatty acids, with a modest residual deviation in the pho-
toperiod-disrupted group. These findings confirm that constant illumination significantly aggravates alloxan-induced
metabolic disruption and support the therapeutic potential of melatonin as a hypoglycemic and hypolipidemic agent

in diabetes mellitus associated with circadian desynchronosis.
Key words: melatonin, alloxan diabetes, constant illumination, carbohydrate metabolism, lipid metabolism, hy-

perglycemia, dyslipidemia, circadian desynchronosis.

Connection of the publication with planned re-
search work.

The results of this work are fragment of the research
project at Bukovinian State Medical University “Morpho-
functional restructuring of the structures of the nervous
and endocrine systems in different periods of postnatal
ontogeny and biochemical mechanisms of signal mol-
ecules metabolism, state of oxidative and antioxidant
systems under conditions of experimental pathologies,
and the influence of glutathione and melatonin”, state
registration number 0124U002513.

Introduction.

Diabetes mellitus (DM) is one of the most prevalent
chronic metabolic diseases worldwide, affecting more
than 537 million adults and projected to reach 600 mil-
lion by 2030 according to the International Diabetes
Federation [1]. The pathological basis of both type 1 and
type 2 DM involves profound disturbances in glucose ho-
meostasis and secondary dysregulation of lipid and pro-
tein metabolism, collectively driving the development of
macro- and microvascular complications [2, 3].

A growing body of evidence links circadian rhythm
disruption to the pathogenesis and exacerbation of met-
abolic disorders, including DM [4]. Modern society is
characterised by widespread exposure to artificial light
at night — a phenomenon designated as “light pollu-
tion” — which chronically suppresses the night secretion
of melatonin by the pineal gland [5]. Melatonin (N-ace-
tyl-5-methoxytryptamine) orchestrates circadian time-
keeping, exerts pleiotropic antioxidant, anti-inflamma-
tory, and metabolic regulatory effects [6], and has been
shown to participate in the regulation of insulin secre-
tion, glucose transport, and lipid oxidation [7].

Experimental alloxan-induced diabetes is a model
that reproduces the metabolic syndrome of insulin-defi-
cient type 1 DM through selective necrosis of pancreatic
B-cells mediated by reactive oxygen species (ROS) [8].
Constant illumination, by chronically inhibiting mela-
tonin synthesis, compounds the oxidative and metabolic
burden, thereby worsening the diabetic phenotype [9].
The combined model therefore provides a clinically rel-
evant platform to study the corrective potential of exog-
enous melatonin.

Although the antioxidant properties of melatonin are
extensively documented, its capacity to restore carbohy-
drate and lipid homeostasis under the dual challenge of
alloxan toxicity and photoperiod disruption has received
limited systematic attention.

The aim of the study.

To characterize the metabolic profile of rats in this
combined model and to evaluate the hypoglycaemic and
hypolipidaemic efficacy of exogenous melatonin.

Object and research methods.

The study was conducted on 40 sexually mature
male non-inbred white rats (body weight 150-180 g)
maintained under controlled conditions (temperature
18-22°C, relative humidity 50-55%) with free access to
standard chow and water. All procedures complied with
EU Directive 2010/63/EU on the protection of animals
used for scientific purposes and were approved by the
local bioethics committee (Bukovinian State Medical
University, Chernivtsi).

Animals were randomly assigned to five groups (n=8
each):

Group 1 — intact control (equinox photoperiod, 12 h
light/12 h dark);

236

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meguuuxu — 2026 — Bun. 3 (182) / Bulletin of problems in biology and medicine — 2026 - Issue 3 (182)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

Group 2 — alloxan diabetes (AD) under equinox con-
ditions;

Group 3 — AD + melatonin (AD+MT);

Group 4 — AD + constant light (AD+CL);

Group 5 — AD + CL + melatonin (AD+CL+MT).

To induce alloxan diabetes a 5% solution of alloxan
monohydrate (Synbias, Ukraine) was administered intra-
peritoneally as a single dose of 150 mg/kg body weight
in 0.9% NaCl after a 24-hour fast [8]. Control animals
received an equivalent volume of 0.9% NaCl. Blood glu-
cose was measured from the tail vein using a OneTouch
Select glucometer (LifeScan, USA) on day 3 post-injec-
tion; animals with fasting glycaemia =10 mmol/L were
included in the diabetic groups. Approximately 40% of
alloxan-treated animals did not survive to day 3 due to
acute renal toxicity, consistent with the known nephro-
toxic action of alloxan.

Constant illumination was achieved by housing ani-
mals under fluorescent daylight lamps (1500 lux) for 24
hours per day throughout the 14-day experimental peri-
od, modelling the suppression of endogenous melatonin
secretion observed under light-at-night exposure [5].

Melatonin (Sigma, USA) was dissolved in 0.5% eth-
anol/0.9% NaCl and administered intragastrically at
a dose of 5 mg/kg body weight at 20:00 h daily for 14
days, coinciding with the physiological circadian peak of
melatonin secretion. The dose was selected based on
published evidence of its antioxidant efficacy in exper-
imental free-radical pathologies [6].

Animals were sacrificed by decapitation under light
ether anaesthesia on day 15. Blood was collected into
EDTA-anticoagulated tubes (1 mg/mL). Plasma was sep-
arated by centrifugation (3000 rpm, 10 min) and used
for all biochemical analyses.

Plasma glucose, glycated haemoglobin (HbA1c), lipid
profile parameters total lipids, total cholesterol, tri-
glycerides (TG), LDL-cholesterol (LDL-C), HDL-cholester-
ol (HDL-C), non-esterified fatty acids (NEFA), and phos-
pholipids - were measured using certified commercial
reagent kits (NPP Filisit-Diagnostica, Dnipro, Ukraine) by
spectrophotometric methods.

Data are expressed as M+m. Statistical analysis was
performed using STATISTICA 12 (StatSoft, USA) and MS
Excel 2013. Normality of distribution was confirmed by
the Shapiro—-Wilk test. Between-group differences were
assessed by Student’s t-test and the non-parametric
Mann-Whitney U-test. Differences were considered sta-
tistically significant at p<0.05.

Research results and their discussion.

On day 14 of the experiment, alloxan administra-
tion produced severe hyperglycaemia in both diabetic
groups (table 1). In rats maintained under equinox con-
ditions (AD group), fasting blood glucose increased by
117% compared to the control (11.5+0.84 vs. 5.3+0.44
mmol/L, p<0.05). The combination of alloxan diabetes
with constant illumination (AD+CL group) exerted an
additive deleterious effect, with plas-
ma glucose exceeding the control value
by 179% (14.8£1.18 mmol/L, p<0.05).
The more pronounced hyperglycaemia

continuous light thus removes an important hypoglycae-
mic regulatory mechanism [7, 10].

HbA1c,amarker of prolonged glycaemicexposure and
a predictor of diabetic microvascular complications, was
2.53-fold elevated in the AD group (12.24+1.21%, p<0.05)
and 2.94-fold elevated in the AD+CL group (14.2+1.20%,
p<0.05) relative to the intact control (4.82+0.63%). The
significantly higher HbAlcin the AD+CL group compared
to the AD group (p<0.05) corroborates the potentiation
of glycaemia by the photoperiod disruption.

Melatonin treatment (5 mg/kg for 14 days) sig-
nificantly attenuated hyperglycaemia in both diabetic
groups. In the AD+MT group, fasting glycaemia was re-
duced by 32% compared to untreated AD animals and
exceeded the control by only 48% (7.83£0.73 mmol/L).
In the AD+CL+MT group, glucose remained 64% above
the control (8.72+0.79 mmol/L), reflecting a 41% re-
duction relative to the untreated AD+CL group. HbAlc
in both treated groups showed a significant downward
trend (AD+MT: 9.240.86%, —25% vs. AD; AD+CL+MT:
9.7340.92%, -31% vs. AD+CL; both p<0.05). The per-
sistent HbAlc elevation likely reflects the cumulative
glycaemic exposure prior to treatment onset, given the
long erythrocyte half-life of this biomarker.

The mechanism underlying the hypoglycaemic ac-
tion of melatonin is multifaceted. It encompasses mod-
ulation of hepatic glucose metabolism (activation of gly-
colysis, suppression of gluconeogenesis, and stimulation
of the pentose phosphate pathway), activation of insulin
receptor kinase, and the potential for partial regenera-
tion of Langerhans islet B-cells [9, 10]. Furthermore, by
reducing lipid peroxidation of erythrocyte and cellular
membranes, melatonin may restore the insulin-binding
capacity of peripheral receptors, facilitating GLUT-4-me-
diated glucose uptake [11].

Both diabetic models were associated with pro-
nounced dyslipidaemia, consistent with the metabolic
consequences of absolute or relative insulin deficiency
(table 2). In the AD group, total plasma lipids increased
by 86% (4.88+0.35 vs. 2.62+0.24 g/L, p<0.05), and a fur-
ther 127% increase was observed in the AD+CL group
(5.94+0.50 g/L, p<0.05). This elevation reflects enhanced
mobilisation of lipids from adipose depots due to unop-
posed hormone-sensitive lipase activity in the absence
of adequate insulin signalling, compounded by the loss
of melatonin-mediated suppression of stress-induced li-
polysis under constant light [7, 12].

Plasma triglycerides (TG) were elevated by 58% and
45% in the AD and AD+CL groups, respectively (1.86+0.19
and 1.71+0.13 mmol/L vs. 1.18+0.09 mmol/L in controls;
p<0.05 for both). The increase in TG reflects impaired li-
poprotein lipase activity - normally stimulated by insulin
- in combination with increased hepatic VLDL synthesis
driven by the excess acetyl-CoA generated from acceler-
ated B-oxidation of fatty acids.

Table 1 — Glucose and glycated haemoglobin (HbA1c) in rat blood
under alloxan diabetes, constant illumination, and melatonin

administration (Mtm; n=8)

in the AD+CL group is consistent with Indicator Control AD AD+MT AD+CL AD+CL+MT
the known inhibitory role of melatonin Glucose, mmol/L | 5.3+0.44 |11.5+0.84* |7.83+0.73*%|14.84+1.18*%(8.72+0.79* %
on gluconeogenesis and its stimulatory HbAlc, % 4.82+0.63 | 12.2+1.21* | 9.2+0.86*t [14.2+1.20*$|9.73+0.92*+

effects on glycolysis in the liver; chronic
suppression of endogenous melatonin by

Notes: AD —alloxan diabetes, CL— constant light, MT — melatonin (5 mg/kg/day), * — p<0.05
vs. control, T — p<0.05 vs. corresponding untreated diabetic group, ¥ — p<0.05 vs. AD group
under equinox conditions.
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Table 2 - Lipid profile in rat plasma under alloxan diabetes, constant illumination,
and melatonin administration (Mtm; n=8)

Indicator Control AD AD+MT AD+CL AD+CL+MT
Total lipids, g/L 2.62+0.24 4.88+0.35* 3.04+0.48t 5.94+0.50*% 3.30+0.41t%
Total cholesterol, mmol/L 2.38+0.19 3.83+0.35* 2.84+0.34% 3.74+0.44* 2.77+0.30%
Triglycerides, mmol/L 1.184+0.09 1.86+0.19* 1.10+0.127 1.71+0.13* 1.34+0.18t
LDL-C, mmol/L 1.43+0.16 2.76+0.29* 1.76+0.27+ 3.04+0.35%F 2.04+0.29*t
HDL-C, mmol/L 1.17+0.09 1.08+0.18 1.28+0.16 1.02+0.17 1.124+0.11
NEFA, mmol/L 0.80+0.05 1.73+0.19* 1.13£0.14*t 1.90+0.22*% 1.38+0.16* 1
Phospholipids, g/L 3.320.45 1.91+0.57* 2.61+0.47t 1.49+0.57*f 3.12+0.411
LDL/HDL ratio 1.22 2.56 1.37 2.98 1.82

Notes: AD — alloxan diabetes, CL — constant light, MT — melatonin (5 mg/kg/day), LDL-C — LDL cholesterol, HDL-C — HDL cholesterol, NEFA — non-
esterified fatty acids, * — p<0.05 vs. control, t — p<0.05 vs. corresponding untreated diabetic group, ¥ — p<0.05 vs. AD group under equinox

conditions.

Total cholesterol was significantly elevated in both
diabetic groups (+61% in AD and +57% in AD+CL; p<0.05
vs. control). Alloxan-mediated ROS generation disrupts
plasma membrane structure, releasing membrane cho-
lesterol into the circulation and impairing its esterifica-
tion, resulting in elevated free cholesterol in plasma [2,
13].

LDL-C, the principal carrier of atherogenic cholester-
ol, increased by 93% in the AD group (2.76+0.29 mmol/L)
and by 112% in the AD+CL group (3.04+0.35 mmol/L),
both significantly exceeding the control value (1.43+0.16
mmol/L, p<0.05). HDL-C showed no statistically signifi-
cant changes in either untreated diabetic group. Con-
sequently, the LDL-C/HDL-C atherogenic ratio rose from
1.22 in the control to 2.56 in the AD group and 2.98 in
the AD+CL group, reflecting a substantially increased
cardiovascular risk in the combined model.

NEFA were elevated by 106% in the AD group
(1.73£0.19 mmol/L) and by 126% in the AD+CL group
(1.90+0.22 mmol/L) relative to the control (0.80+0.05
mmol/L; p<0.05 for both). Chronically elevated circulat-
ing NEFA impair insulin signalling through intracellular
accumulation of lipid intermediates (diacylglycerol, ce-
ramides, acyl-CoA), thereby exacerbating insulin resis-
tance and reinforcing the lipotoxic cycle [3].

Phospholipids, integral structural components of bi-
ological membranes, were markedly reduced in both di-
abetic groups: by 42.5% in the AD group (1.91+0.57 g/L)
and by 55% in the AD+CL group (1.49+0.57 g/L), com-
pared to the control (3.32+0.45 g/L; p<0.05 for both).
The greater depletion in the AD+CL group suggests en-
hanced oxidative degradation of membrane phospholip-
ids under conditions of combined oxidative stress and
circadian dysregulation, as well as their increased utili-
sation as energy substrates in the insulin-deficient state
[13].

Melatonin administration resulted in substantial nor-
malization of the lipid profile in both treated groups. In
the AD+MT group, total lipids, total cholesterol, TG, and
phospholipids returned to values that did not significant-
ly differ from the control (table 2). LDL-C decreased to
1.76+0.27 mmol/L (not significantly different from con-
trol; p>0.05), and NEFA declined to 1.13+0.14 mmol/L
(still 41% above control, but 35% below the untreated
AD value; p<0.05). The LDL-C/HDL-C ratio was restored
to 1.37, approaching the control value of 1.22.

In the AD+CL+MT group, the corrective effect of mel-
atonin was also significant, though less complete than
in the equinox-treated group, reflecting the greater se-
verity of the combined metabolic disruption. Total lip-

ids, cholesterol, TG, and phospholipids were normalised
(p>0.05 vs. control), while LDL-C (2.04+0.29 mmol/L)
and NEFA (1.38+0.16 mmol/L) remained significantly
above the control (p<0.05) but were substantially re-
duced compared to untreated AD+CL animals (-33% and
-27%, respectively; p<0.05). The LDL-C/HDL-C ratio de-
creased from 2.98 (AD+CL) to 1.82 (AD+CL+MT).

The hypolipidaemic action of melatonin is attribut-
able to multiple complementary mechanisms. By atten-
uating oxidative stress, melatonin stabilises hepatocyte
membranes, preserving normal hepatic lipid metabo-
lism including cholesterol esterification and lipoprotein
assembly [14]. Melatonin enhances fatty acid oxidation
in skeletal muscle, suppresses gluconeogenesis and
hepatic VLDL production, and, via MT1/MT2 receptor
signalling, participates in the circadian regulation of
lipid gene expression [9, 12]. Additionally, by improv-
ing glycaemic control, melatonin indirectly reduces hy-
pertriglyceridaemia, as elevated VLDL-TG production in
diabetes is largely driven by hyperglycaemia-associated
insulin resistance [2, 3].

The potentiation of alloxan-induced metabolic dis-
turbances by constant illumination observed in the
present study underscores the integral role of the mela-
tonin-dependent circadian system in metabolic homeo-
stasis. Chronic suppression of endogenous melatonin by
light at night removes a major antioxidant and metabolic
regulatory signal, amplifying the toxicity of alloxan-gen-
erated ROS and worsening insulin deficiency. This is
consistent with clinical epidemiological data linking shift
work and light-at-night exposure to increased incidence
and severity of type 2 DM and metabolic syndrome [4,
5].

Conclusions.

1. Alloxan-induced diabetes under equinox condi-
tions on day 14 of the experiment was accompanied
by pronounced hyperglycaemia, a significant increase
in HbAlc, and dyslipidaemia characterised by elevated
total lipids, total cholesterol, triglycerides, LDL-choles-
terol, and non-esterified fatty acids, alongside a reduc-
tion in plasma phospholipids.

2. The combination of alloxan diabetes with constant
illumination potentiated all metabolic disturbances ob-
served under equinox conditions, resulting in a more
pronounced increase in blood glucose, HbAlc, total
lipids, LDL-cholesterol, and non-esterified fatty acids, a
greater decrease in phospholipids, and a more unfavour-
able atherogenic index compared to animals maintained
under a standard photoperiod.
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3. Melatonin administration (5 mg/kg/day, intragas-
trically, for 14 days) exerted pronounced hypoglycaemic
and hypolipidaemic effects in both diabetic groups, sig-
nificantly reducing fasting glycaemia and largely nor-
malising total lipids, total cholesterol, triglycerides, and
phospholipids in plasma. The correction of LDL-choles-
terol and non-esterified fatty acids was partial but sta-
tistically significant, particularly in animals exposed to
constant illumination.

4. The findings support the therapeutic potential of
melatonin as a corrective agent targeting carbohydrate
and lipid metabolism disturbances in experimental di-
abetes mellitus, and indicate that its efficacy is main-

tained — though attenuated — under conditions of circa-
dian desynchronosis induced by constant illumination,
suggesting that restoration of melatonin signalling may
constitute an important component in the comprehen-
sive management of diabetes mellitus associated with
photoperiod disruption.

Prospects for further research.

They include dose optimisation of melatonin, eluci-
dation of the underlying MT1/MT2 receptor-mediated
molecular mechanisms, and evaluation of its potential
synergism with conventional antidiabetic agents in long-
term models of diabetes mellitus combined with circadi-
an desynchronosis.
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BMJ/INB MENATOHIHY HA NOKA3HUKU BYIJTIEBOAHOIO TA /1INIAHOIO OEMIHY LLYPIB 3A YMOB AJIOKCA-
HOBOTO AIABETY B MOEAHAHHI 13 NOCTIMHUM OCBITNEHHAM

Benuka A. 1., Nanguuyk K. I., Aasmuposa H. B., Canexi M. 1., KponenbHuubKa 0. B.

Pestome. Lykposuit giabet (L) y noegHaHHI 3 NOPYLWIEHHAM UMPKaZiaHHUX PUTMIB, CIPUYMHEHUM NOCTIMHUM
OCBITNEHHAM, ABNSAE COOOIO KNiHIYHO aKTya/bHy Ta Aedani nolmpeHiwy KomopbigHy natonorito. MenatoHiH, oc-
HOBHWI ropMoH enidi3a, € NOTYKHUM aHTUOKCUAAHTOM i perynatopom metaboniamy, eHAOreHHUM CUHTE3 AKOTO
CYTTEBO MPUTHIYYETHCA B YyMOBax 6e3nepepBHOro BNAMBY CBiTAA. MUTAaHHA MOXK/AMBOCTI EK30reHHOro MeNaToHiHy
KOpUryBaTu NoeaHaHi MeTaboniyHi NopyLLEHHs 3a AaHOT eKCNepumMeHTanbHOT Moaeni, 3a/IMLLAETbLCA HeA0CTAaTHLO
BUBYEHUM.

MeToto AocNiAKeHHs 6y10 BUBYNTU BMNIMB EK30NEHHOTO Me/1IaTOHIHY Ha NMOKAa3HMKKU BYIE€BOAHOIO Ta AinigHoro
06MiHY KpOBI LLypiB 3 a/IOKCaH-iIHAYKOBaHUM AiabeTom 33 yMOB PiBHOAEHHA Ta NOCTINHOMO OCBIT/IEHHA.

JocnigskeHHs nposeseHo Ha 40 wypax-camuax AiHii Wistar, posnogineHux Ha 5 rpyn (n=_8): iHTaKTHNI KOHTPO/Ib;
anokcaHosui giabet (AQ); AL + menatoHiH (5 Mr/Kr, BHYTPiWHbOLWYHKOBO, 14 Ai6); ALl B noeaHaHHi 3 NOCTINHMM
ocsitneHHam (MO, 1500 nk, 24 roa/noby); AQ+MO + menaToHiH. AfokcaHy moHoriapaT (150 mr/Kr, B/ouyepeBuHHO)
BBOAMAU MicnA 24-roanHHOro ronofysaHHs. Ha 15-Ty o6y B niasmi KpoBi BU3HAYann piBeHb rIHOKO3U, TNiKO3MK-
NiboBaHoro remornobiHy (HbAlc), 3aranbHux AiniAis, 3arafibHOro XoAecTePUHY, TPMALUATNILEPONIB, NiNOMNPOTEIHIB
HUM3bKOI WinbHocTi (JINHLL), ninonpoTeiHis Bucokoi winbHocTi (JIMNBLL,), HeeTepudikoBaHMX KMpHUX kncnot (HEXKK)
Ta pocdoniniais i3 BUKOPUCTAHHAM CTaHAAPTU30BAHMUX KOJIOPUMETPUUHUX | PePMEHTATUBHUX METOAIB.

BcTaHOBNEHO, WO aNoOKCaHOBWUI AiabeT 3a YMOB PiBHOAEHHA CNPUYMHUB 3HAYHY rinepraikemito, niaBuLLEHHA
HbAlc (y 2,53 pasu), 3aranbHux ninigis (Ha 86%), xonectepuHy (Ha 61%), Tpnauunrniveponis (Ha 58%), JIMHLL, (Ha
93%), HEXK (Ha 106%) Ta 3Hu»KeHHA docdoninigis (Ha 42,5%). MocTiliHe OCBITNEHHA NOTEHLIOBANO BCi BUABAEHI
NOPYLUEHHSA: 3pOCTaHHA MOKO3N Ha 179%, HbAlc —y 2,94 pasa, 3aranbHUX Ninigis — Ha 127%, JINHLL, — Ha 112%,
HEXK — Ha 126%, 3HMKeHHA docdoniniais — Ha 55%; aTeporeHHnit koediuieHT JIMHLL/NNBLL 3pic Big 1,22 (KOH-
Tposnb) Ao 2,98. BBeaeHHA MmenaToHiHy HOpMani3yBasio piBeHb rikeMii HaTLe, Bi4HOBMI0 BMICT 3ara/ibHuX Niniais,
XONeCcTepUHY, TpUaumarniueponis i pocdoniniais 40 KOHTPObHUX 3HAYEHb B 060X AiabeTUYHMX rpynax Ta 3HU3UI0
pisHi HEXK i MHLL, 4,0 KOHTPOABHWX BEIMYMH, 3 BiNlbLI BUPAYKEHMUM 3a/IMLLIKOBUM BigxmuaeHHam y rpyni AO+MO+MT.

OTKe, NOCTilNHE OCBIT/IEHHSA CYTTEBO NOMNB/OE CNPUYMHEHT ANOKCAHOM NOPYLIEHHA BYIIEBOAHOIO Ta NiNigHOrO
romeocTasy y Lypis. EK3oreHHUn menatoHiH (5 mr/kr, 14 ai6) npoasMB BMpaXkeHi rinornikemiyHuii Ta rinoninigemiy-
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HUI edeKTU, 3HAYHOK MiPO0 HOpMani3ytoum meTaboniuHMn NPodinb AK y CTaHAAPTHIN, Tak | moaeni giabety, noea-
HaHil i3 nopyweHHAM doTonepioay. OTpUMaHi pe3ynbTaTi 06rPYHTOBYHOTb MOXK/AMBICTb 3aCTOCYBaHHA MENaTOHIHY
AK Kopuryro4yoro 3acoby npu LyKpoBomy AiabeTi, acouiioBaHOMY 3 UMpPKaZiaHHUM AECUMHXPOHO30M.

KnouoBi cnoBa: MmenaToHiH, afoKkcaHOBUI aiabeT, NoCTilHe OCBIT/IeHHS, BYrn1eBoAHU 0O6MiH, NiniaHUA 06MIH,
rinepraikemis, gucninigemis, umpKagiaHHUIA EeCUHXPOHO3.

EFFECT OF MELATONIN ON CARBOHYDRATE AND LIPID METABOLISM IN RATS UNDER ALLOXAN DIABETES
COMBINED WITH CONSTANT ILLUMINATION

Velyka A. Ya. Haidychuk K. I., Davydova N. V., Salekhi M. D., Kropelnytska Yu. V.

Abstract. Diabetes mellitus (DM) combined with circadian rhythm disruption caused by constant illumination
represents a clinically relevant and increasingly prevalent comorbid condition. Melatonin, the principal pineal hor-
mone, is a potent antioxidant and metabolic regulator whose endogenous synthesis is severely suppressed under
conditions of continuous light exposure. The extent to which exogenous melatonin can correct the compounded
metabolic disturbances in this combined model remains insufficiently studied.

The aim of the study was to investigate the effect of exogenous melatonin on indices of carbohydrate and lipid
metabolism in the blood of rats with alloxan-induced diabetes under conditions of equinox photoperiod and con-
stant illumination.

The study was conducted on 40 male Wistar rats distributed into 5 groups (n=8): intact control; alloxan diabetes
(AD); AD + melatonin (5 mg/kg, intragastrically for 14 days); AD combined with constant light (CL, 1500 lux, 24 h/
day); AD+CL + melatonin. Alloxan monohydrate (150 mg/kg, i.p.) was administered after 24-hour fasting. Plasma
glucose, glycated haemoglobin (HbA1lc), total lipids, total cholesterol, triglycerides, LDL-cholesterol, HDL-cholester-
ol, non-esterified fatty acids (NEFA), and phospholipids were measured using validated colorimetric and enzymatic
methods on day 15.

It was revealed that alloxan diabetes under equinox conditions produced significant hyperglycaemia, elevated
HbAlc (2.53 times), total lipids (by 86%), cholesterol (by 61%), triglycerides (by 58%), LDL-C (by 93%), NEFA (by
106%), and reduced phospholipids (by 42.5%). Constant light potentiated all abnormalities: elevation of glucose by
179%, HbAlc 2.94 times, total lipids by 127%, LDL-C by 112%, NEFA by 126%, and phospholipids reduction by 55%;
the LDL/HDL atherogenic ratio rose from 1.22 (control) to 2.98. Melatonin administration normalised fasting glycae-
mia, restored total lipids, cholesterol, triglycerides, and phospholipids to control values in both diabetic groups, and
reduced NEFA and LDL-C toward control levels, with a more pronounced residual deviation in the AD+CL+MT group.

Thus, constant illumination significantly aggravates alloxan-induced disruption of carbohydrate and lipid homeo-
stasis in rats. Exogenous melatonin (5 mg/kg, 14 days) demonstrates pronounced hypoglycaemic and hypolipidae-
mic effects, largely normalising the metabolic profile in both the standard and the photoperiod-disrupted diabetic
models. These findings support the potential use of melatonin as a corrective agent in diabetes mellitus associated
with circadian desynchronosis.

Key words: melatonin, alloxan diabetes, constant illumination, carbohydrate metabolism, lipid metabolism, hy-
perglycemia, dyslipidemia, circadian desynchronosis.
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