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Development of type i diabetes mellitus induced by nonalcoholic fatty liver
disease

Lakhno O.V., Candidate of Medical Sciences, Associate
Professor of Department of Internal Medicine Ne 3 and endocrinology;
Gorbunova A.U., student
Kharkiv National Medical University, Ukraine

HAMXXBII 6 couemanuu c caxapnvim ouabemom 1 muna omauyaemecs ACUMNMOMAMUYECKUM KIUHULECKUM MeYeHuU-
eM U OMCYymcmeuem GulpadCeHHbIX KIUHUYeCKUX npusHaxkos nopasxcenus neveny. HAXKBII cywecmsenno enusem na
meuenue C/{ 1 muna, cnocobcmeyem noseieHuio CUHOpoOMAa HeCHPOBOYUPOBAHHBIX 2UNO2TUKEMULL, Pe3KUM Nnepenacam
2nuKeMuUY, SNU300am Kemoayuoosa. 3uavumenvihvle nepenadvl enuxemuu y nayuenmos ¢ CH 1 muna u HAXKBII 6vi3v1-
8a10M OKCUOAMUBHBIL CIPece, YMO NPUSOOUM K HAPYWMEHUIO CneyuguiecKol QyHKYuY neyeHu cunmesa u cexpeyuu
arcenunvix Kucaom. /na ouaenocmuxu cyoxaunuseckux ¢opm HAKBII naubonee ungopmamusuvimu OUOXUMUYECKUMU
MapKepamu A8AIMCA NOKA3AMENU CUHME3Ad NePEUYHBIX HCETYHBIX KUCTOM U UX KOHBIOZUPOBAHUS C MAYPUHOM U 2TU-

YUHOM.

Knroueeswie cnosa: caxaprzﬁ 0ua6em, HealKo2oIbHAasl JHcupoeast bonesmnb ne4yeru, y2]l€80()Hblﬁ 06M€H, HCEIIYHbLIE

Kucjiaomesal.

Diabetes Mellitus (DM) is one of the most common
diseases and poses a global problem, which spreads
from year to year. According to statistic, globally 371
million people suffer from this disease, which corre-
sponds to 7% of the total population of the Earth[1, 2]
Prevalence of DM and its consequences such as com-
plications and associated diseases present the biggest
challenge to the global healthcare, and according to
the International Diabetes Federation (IDF) it is pri-
marily related to the fact that about 46% of the pa-
tients are unaware of their illness[3, 4] The main
causes for disablement and mortality of DM patients
are the vascular complications of the disease: micro-
angiopathies (retinopathy and nephropathy), macro-
angiopathies (cerebrovascular accident, myocardial
infarction, gangrene of lower extremities) and neurop-
athies. Metabolic disorders play a key role in the
pathogenesis of these complications [5, 6, 7].

According to multiple epidemiological studies, liver
damage with the development of diabetic hepatopathy,
which includes hepatomegaly and fatty liver infiltra-
tion of varying severity, is observed in 25 to 87% of
DM patients [8, 9] Under physiological conditions,
insulin, created in the pancreas, is delivered to the
liver through the hepatic portal vein system, where
50% of its total amount is bound to hepatocytes and
used by them[l10, I1]. The liver together with the fat
tissue and skeletal muscles are the main consumers of
insulin [12] and provide the main processes of gluco-
neogenesis [13]. The multiplicity of functions of
hepatocytes means that in case of their pathology
most biochemical processes are disturbed.

The study of functional condition of the liver in DM
and treatment of its disorders is of particular interest,
because damage to this organ significantly affects the
course and level of compensation of DM [14, 15]. Time-
ly detection of hepatic disorders in DM afilicted per-
sons can contribute to adequate treatment of DM [16].

The objective of this study was to determine the in-
fluence of Non-Alcoholic Fatty Liver Disease
(NAFLD) on the course of type | DM (TIDM).

Materials and Methods

At the premises of Endocrinology and Gastroenter-
ology Department of the Municipal Non-Commercial
Enterprise of the Kharkiv Regional Council "Regional

Clinical Hospital", Kharkiv, we have examined young
and middle-aged patients with TIDM (according to
the WHO classification), which had no concomitant
nephropathies and obesity. In total, 62 patients were
examined: of which 38 patients had moderate TIDM
and 24 patients had severe TIDM. The control was
comprised of 20 apparently healthy people. Verifica-
tion of pathological conditions and somatic pathology
was performed according to ICD-10 classification. The
study excluded persons that consumed alcohol and
hepatotoxic substances or had signs of viral, autoim-
mune or toxic liver damage. Examinations were per-
formed according to the international standards re-
garding ethical issues in conducting research and
gathering biosamples. No examined patients had con-
comitant pathologies of gastrointestinal tract, or dis-
eases of other organs or systems, which could affect
the results of the

study. For glycaemic control, all patients received
insulin and compensation of carbohydrate metabolism
(glycated haemoglobin HbAlc did not exceed 9%). In
order to clarify the nature and severity of liver dam-
age, patients with severe NAFLD underwent needle
biopsy of the liver followed by morphological examina-
tion of biopsy material of 8 patients.

Results and Discussion

No signs of liver damage were detected in 15 pa-
tients with TIDM. According to the ultrasonic data,
topography and structure of the liver in these patients
were normal. Non-alcoholic fatty liver disease was
detected in 47 patients. During the clinical examina-
tion, meaningful changes were observed in the study
groups (Table 1).

Patients with NAFLD combined with TIDM had a
higher insulin demand, and complications (angiopa-
thies, neuropathies) were more frequent than in pa-
tients with TIDM without the liver injury. TIDM con-
trol indices were significantly pronounced in patients
with NAFLD. Typical for these patients were sponta-
neous hypoglycaemic episodes, which were not con-
nected to diet violation, inadequate amount of carbo-
hydrates in food or excessive physical activity. In this
group, ketoacidosis episodes occurred in 90.9% of cas-
es.
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YK 57.086.2; 57.085.23
Paanunble CHCTEMBbI BHGKTPOHHOﬁ MHKPOCKOITHH B M€JJHIIHE

Mywkapb B.I". kaHongaTt 6MONorM4eckmMx Hayk, CTapLUNn HayYHbIA COTPYAHUK
nabopaTtopun AnarHoCTUYECKMX NpenapaTos
«®KY3 Bonrorpagckuin Hay4dHO-UccneoBaTenbCKUin MPOTUBOYYMHbBIA MHCTUTYT PocnoTpebHaasopay,
Bonrorpaa, Poccus

B pabome onucanvl npunyunsl pabomol, 0cOOEHHOCU U COCMOSIHUE OCHOBHBIX CUCTEM COBDEMEHHIX JJIeKMPOH-
HbIX MUKPOCKORO08. Llenvio cmambvu ae6isemcs nomowsb 8 peuleHuu 3a0ay, Konmopuvle Cmagamcs neped MeOuyuHCKumMu
CREeYUANUCMamM 8 COBPEMEHHBIX YCA0BUSX U3YHEHUS. OUOL02ULECKUX HAHOCUCEM U MPeOYIOm WUpOKUX 3HAHUL 6 pa3-
JUYHBIX 00aCmX HAYKU. DNeKMpPOHHbIe MUKPOCKONbL UMEION MHOICECTNBO NPUMEHEHUL 8 001ACmU OUOIOSUHECKUX U
MEOUYUHCKUX UCCTe008aAHULL KAK OJI1 HAYUHBIX Yyelel (Cmpoenue opeanos, mrauel, 8o30youmenei 3a001e8aHUl, XUMU-
yecKkuil U GUOXUMUYECKUL CUHME3, OUOXUMUSL U MOLEKVISAPHASL OUOL02UsL, UZYYeHUe CIMPYKMYP OUONIOUYECKO20 NPOUC-
XO0JICOEHUsL U XUMUYECKUE NPOYECChl CURME3d U 83AUMOOCUCIBUs HAHOCMPYKMYP), MAK U 8 NPpAKmuke 0Jisi MOYHOU no-
CMAHOBKU QUASHO3A U SUCTONIOSUYECKUX UCCIeO08aHUl Mamepuanos buoncuu. Ilpedcmaenennas ungopmayust nomo-
eaem 6 Oejle NPABUILHO20 8bIOOPA MEXHUUECKUX CPeOCME OJid U3VHeHUs MUKPOOOBEKmMOo8 U HAHO0DbeKmos 6 obnacmu
buonocuu, MeouyuHsl u Hanomexnono2uti. ONUCanbl OCHOGHbBIE MUNBL JNEKMPOHHBIX MUKPOCKON08. Paboma nomozaem
ucciedosamento onpedenums Kakol MUKPOCKOR HeoOX00UMO UCNONb306AMb 6 C8Oell pabome: C8emosol Ul eK-
mpounvii? Ecau asnekmpounwiii, mo xaxou? Ilpoceeuusarowuii (mpaHcCMucCUOHMbIl), CKaAHUpYowuil (pacmposulii),
TMYHHENbHBIL U AIMOMHO-CUNO0BOU, MASHUMHO-CUNOBOLL, CKAHUPYIOWUL 30HOO08bIL, CKAHUPYIOWUL MYHHETbHbIU Ul
anekmpocmamudeckuti cunogou? Cmamvs nomozaem pazoopamspCs 6 SMom MHO2000pazuu. Yuumeieas mo, 4mo 371eK-
MPOHHBI MUKPOCKON SIGNAEMCS O0OPOSOCMOSIUUM YCIPOUCIBOM, OWUOKA 8 €20 8bLOOpe MOICEMm CAMb 6eCbMa Cyuje-
cmeennoul. Ilpedcmaenenvl pasnuynbie Kiaccobl I1EKMPOHHBIX MUKPOCKONOG C NPUHYUNAMU U OCODEHHOCMSMU UX pa-
6omul. [lokazanvl HOGble NePCHEKMUBHbIE HANPABTIEHUsL PA3GUMUS NPUOOPOE 015t U3YYEeHUsl HAHOOO bEKIMOS.

Knrouesvte cnosa: >1ekmpornas MUKpoCKonust 6 mMeOuyune u OUuoI02uY, HAHOMEXHONO02Us, U3yUeHUue HaAHOOObeK-
moe.

Different electronic microscopy in medicine

Pushkar V.G., Ph.D. in Biology, senior research associate,
Laboratory of Diagnostic Preparations
Federal State Volgograd Scientific-Research Anti-Plague Institute of Rospotrebnadzor, Volgograd, Russia

The paper describes the principles of operation, characteristics and condition of the major systems of modern elec-
tron microscopes. The purpose of the article is to help in solving the problems that are put before medical specialists in
the modern conditions of studying biological nanosystems and require broad knowledge in various fields of science.
Electron microscopes have many applications in the field of biological and medical research, both for scientific pur-
poses (the structure of organs, tissues, pathogens, chemical and biochemical synthesis, biochemistry and molecular
biology, the study of structures of biological origin and chemical processes of synthesis and interaction of nanostruc-
tures) and practice for accurate diagnosis and histological biopsy studies. The presented information helps in the right
choice of technical means for the study of micro-objects and nano-objects in the field of biology, medicine and nano-
technology.The information presented helps in the correct choice of technical means for the study of microobjects and



