-1 98-a niacymkoBa HaykoBa KOH(pepeHLis NpodecopcbKo-BMKNIaAaLbKoro nepcoHany
JJ BYKOBMHCBKOIo AEPXABHOIMO MEAMYHOIO YHIBEPCUTETY

370poBHX ociB. KOHTpONb pe3yTbTarTie NiKkyBaHHA 31iHCHIOBaRc vepe3z 6 Ta 12 MicAliB, WNAXOM OMWTYBaHHA Ta
06’ €KTUBHOTC 00CTEREHHA XBOPUX.

3-nomix 20 obcTewReHNX XBOPHUX, 9Ki T00aTKOBO NC OCHOBHOTC JMIKYBaHHA npuiimManu npenapat L-aprininy,
3ArOCTPEHHS XONELMCTHTY, BIPOACBEIK HACTYIHUX & MICALIB NICNA NPOBEASHOrO NIKYBAHHA, 33PEECTPOBAHO ¥ 4 XBOPHX
(20,0% ®Bin KinbkocTi MauieHTiB rpynu). Y Raidnmkdi 12 micduie nicna NikyeaHHa 9 XBOPHX OCHOBHOP TpyIH
IBEPHYIHCL 32 METHULOIO A0NOMOTCI0 Y 3B 43Ky 3 3aroctpetiiaM XHX, wo cknanane 45,0% Bia KinbkocTi nauienTis y
rpyni. B cepeansomy mepion peMicii y XBOPHX OCHOBHOT rpynu cknagas 6,5+1,0 Micaus,

Cepen 16 nauienTis rpynu nopiBiAlNs ¥ nepli 6 MicAuiB nicns npoBeaeioro Jikysaiis y 9 xsopux (56,3%
Bill KUTBKOCTI MALEHTIB Y rpyni) BindYnocA 3arOCTPEHHA 3anafbHOro MpolUecy Yy KOBUHOMY MIXypi, Bpogosx 12
MicALIE TakuX Xpopux Gyno 12 oci®, wo cknagane 75,0% pia saraabiol Kinbkocti nawientis y rpyni. Cepenns
TPHBANICTL peMicil y XBOPUX TPYNK NOPIBASHHA cTanosuna 4,75+1,5 micau,

Y pe3yNRTATI MPOBSASHHX 0OPaXxyYHKIE BHKOPHCTOERYFOUN METC BiZHOWEHHA waHcie (OR) BCcTaHOBNSHO, WO ¥
NALiEHTIB OCHOBHOT MPYNH PH3HK BUHAKHCHHA 3aroctpedns X1[X enpososx nepwux 6 mMicauis nicna npoBeacHoro
NikyBaHHa OyB DOCTOBIpHO HUAUMM ¥ 5,14 pasm (OR = 5,14.95% Al 1,18 — 22,48), nopiBHAHG 3 XBOPHMH, AKI
OTPHMYBANKY nue GazncHy Tepani. PH3uk BuHuKHCeHHA 3arocTpeHes XX v nauientis Bnpoaos:x 12 micauis nicna
NIKYBaHHA AOCTOBIPHO HE BiIpiZHABCA MiK ODCTeREHHMU 000X TpYM, L0 BKA3Ye Ha HeODXimHICTH NMpH3IHaueHHA
NOBTOPHUX KYPCIB 0OPAHOT TepaneBTHUHOT CXEMH.

Bracningk npoBeeHOro BiNCTPOMEHOrD KCHTRONK Pe3yNbTaTie TIKYBAHHA A0BEIEHO, WD AMS XBOPHX Ha
rinoTUPeos i3 CYNYTHIM XPOHIUHUM HEKAMEHEBHM XOJEUMCTHTOM, AKi 10AaTKOBO 10 GasHcHOT Tepanii oTpumysanu L-
apridif, BTACTHBE 3MEHLLIEHHA YaCTOTH MOBTOPHHX 33aroCTPEHBE XPOHIYHOrO XONSUMCTHTY BMPOAOBXK HACTYIHUX §
MicALIB MicNA NpOBEAEHOTT NiKYBAHHA Ta J0BLIMHA Nepioa pemicii XpOHIYHOTC XOJEUHCTHTY.
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Diabetic nephropathy (DN) is one of the most severe complications of diabetes mellitus (DM), which
dramatically decreases the life quality of diabetic patients, Nowadays it is considered that a principal role in the
development and progression of DN belongs to untreated or insufticiently managed hyperglycemia that triggers the
sequence of metabolic disorders and, as the result, Teads to the disturbance of intrarenal hemodynamics, elevation of
hvdrostatic pressure in glomerular capillaries and hypertfiltration. Persistent influence of hyperglvcemia results in the
reduction of synthesis of glucosaminoglycans, which are the ground of glomerular basement membrane structure and
provide its selective permeability for proteins. These precise changes of protein excretion by urine — from
microalbuminuria and to steady proteinuria, — disorders of renal filtration function with the reduction of glomerular
filtration rate, are considered to be the classic clinical orientations of DN, followed by microhematuria and cylindruria,
hyposthenuria, arterial hypertension, cedema, hypochromic anemia and hypoproteinemia. At the same time, the
presence of above-mentioned symptoms signifies the irreversibility of the renal tissue structural changes and reveals
already existing disorders of renal hemodynamics, but doesn’t enable to predict and prognosticate the beginning of their
development. Thus, the issues of investigation of informative pathogenetical markers of the initial stages of DN with the
purpose of timely renoprotective influence for the diabetic kidney become of a great importance.

The objective of this study was to define the peculiarities of renal function disorders in patients with diabetes
mellitus type L.

11 patients with DM type | {(73% of women and 27% of men, mean age — 41,04£3.13 vears) and [0 healthy
individuals, who constituted the control group, participated in the study.

The verification of the diagnosis and disease severity was based on the acting national and international
regulating documents. According to the results of a comprehensive patients” examination severe form of the disease was
identified in all enrolled patients {including cases of its ducation for less than 5 vears). In 2 of the enrolled patients the
duration of diabetes was less than 5 years (2.2£1.85 years), in 3 participating individuals diabetes lasted for 6-10 years
(8,0£0,63 years), 4 of participants suffered from diabetes longer than 10 years (18,34£3.66 years). All participating
patients were at the subcompensation stage of the disease, achieved by hypoglycemic treatment — oral hypoglycemic
agents (4% of examined patients), combined therapy (52% of examined individuals), insulin «basis-bolus»
administration.

A comprehensive patients” examination included methods of study of renal functioning changes under
conditions of spontaneous night |2-hour diuresis by clearance-method as well as generally accepted clinical and
laboratory-instrumental techniques [Mahalias V.M., Mikheiev A.O., Rogovoy Yu.Ye. etal., 2001].

The analysis of carbohydrate metabolism parameters revealed 2.7-fold clevation of fasting glycemia in the
patients as compared to the group of healthy individuals {(P<0,001), followed by glucesuria level 19,50+1,39 g/L.

The analysis of changes of kidney functional state parameters in the examined patients has revealed the signs
of hvperfiltration and polyuria, typical for the initial stages of DN: 1,8-fold increased diuresis (P<0.001) as well as
clevation of GFR, which cxceeded the control level by 2,6 times (P<10,001), were obscrved, despite the absence of
substantial changes of water reabsorption. Furthermore, urine content of protein in diabetic patients 1,8-folds exceeded
its control level (P<:0,001), being markedly indicative of the initial stages of DN in the patients involved into the study.
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The increase of glomervlar filtration consequently leads to the elevation of filiration load of the nephron:
filtration charge of sodium is found to be increased by 1.9 times (P<0,001), sodium excretion — absolute (by 3,7 times,
P<0,001}% as well as standardized in volume of glomerular filtrate (by [,9 times, P<0,001) is reliably raised, that causes
the loss of this electrolyte by the body considering the tendency to augmentation of urine sodium concentration (by 2.1
times, P<0,001). According to the ratio of sodium and potassium concentrations in the urine of the examined patients,
the excretion of the latter one prevails — ratio coefticient of urine concentrations of sodium and potassium in patients
with DM type 1 3,3-folds exceeds the level of healthy individuals (P<0,001), accompanied by a reliable decline of
potassium concentration in the urine of the examined patients (by 1.5 times, P<0,01).

Reliable 1,3-fold elevation of urine pH in diabetic patients {(P<(,001), accompanied by a substantial
intensification (by 2,1 times, P<0,001} of the release of ammonia and titrated acids are indicative of the activation of
acid-excretory renal function and mobilization of reserve mechanisms.

Glomerular hypetfiltration, attributive to the initial stages of diabetic nephropathy, is followed by the
enhancement of filtration sodium load to the nephron. Under conditions of osmotic diuresis, caused by hyperglycemia
and glucosuria, the impairment of proximal and distal transport of tubular fluid and sodium results in significant
natriuresis. [ntensification of urine acidification processes develops despite the inhibition of sodium-dependent
ammonia- and acidogenesis, contributing to the progression of renal dysfunctions in case of diabetes mellitus.
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Nowadays a great attention is paid to the study of free radical oxidation processes, which can be considered
both as adaptation body reaction and as a universal mechanism of alteration of biostructures in case of pathology,
including thyroid ones. Pluripotent influence and universality of biologic effects of thyroid hormones determines the
close connection between their level and the intensity of free radical oxidation, lipid and protein peroxidation processes

non-specific markers of the dysfunction of the inner organs, including kidneys. Funetional condition of the latter is
known teo influence all metabolic processes in the body. The fact of mutual influence of thyroid status of the body, lipid
and protein peroxidation processes and renal function status is undisputed. The investigation of peroxidation processes
and antioxidant system state (AQOS) in the renal tissue in case of thyropathy will widen the possibilities of targeted
pathogenic corrective intfluence on the initial stages of renal dysfunction in order to prevent its chronization.

The objective of this study was to establish the character of influence of thyroid hormone excess on the
processes of lipid and protein peroxidation in the renal tissue,

The experiments were carried out on 28 matured nonlincar male rats under standard vivarium conditions. For
the experimental modeling of hyperthyroidism 18 animals were administered to L-thyroxine («Berlin-Chemie AGw,
Germany) intraperitonecally in the dose of 200 pg'kg. 14 days after the beginning of pathology formation 18
hypothyroid rats and 10 animals of the contrel group were euthanized by decapitation under the slight diethyl ether
anesthesia. The objeet of the rescarch was renal tissue, removed, washed out of blood and homogenized for the further
investigations right after animals™ decapitation.

The state of lipid peroxidation (LPO) was assessed by quantification of malondialdehyde (MDA) and diene
conjugates (DC), antioxidant protection — by the contents of enzymatic (superoxide dismutase {SOD), catalase (CT),
glutathione peroxidase (GPO)) and non-enzymatic systems (glutathione S-transferase (GST), sulthydryl groups (SH-
groups). Dinitrophenylhydrazones (DPH} concentration was determined to assess the intensity of protein oxidative
moditication {POM).

The data obtained were statistically processed with the establishment of Student’s coetficient {1).

As the results of the investigation showed (table), MDA level in renal tissue of hyperthyroidal rats was twice
higher as compared to the control parameters (p-20.001). DC contents was found to be increased as well. The activity of
SOD in the renal tissue of hyperthyroidal rats reliably decreased by 46.4% as compared to the control level, GPO — by
29.0%, whereas the activity of such antiradical enzymes as CT (by 53,9%) and GST were found to be elevated. Such
biochemical changes are significant of the exhaustion of the enzymatic intrarenal antioxidant system. Though there
were no changes of SH-groups level, found in renal tissue, the contents of neutral and basic DPH in the renal tissue was
elevated by 80,6 u 76,0 respectively. Accumulation of the latter evidences, that the intensity of free radicals generation
in the renal tissue of hyperthyroidal rats tends to become excessive regarding the compensatory intrarcnal antioxidant
system, resulting in the intensification of POM processes.

The findings mentioned above evidence, that due to the exhaustion and failure of the compensatory intrarenal
antioxidant system, the intensity of accumulation of lipid and protein peroxidation end-products in the renal tissue of
hyperthyroid rats tends to become excessive, causative of renal dvsfunction, reduction of glomerular filtration rate,
proteinuria, increased permeability of renal basic membranes, decrease of renal blood flow and tubular sodium
reabsorption. Their high nephrotoxicity may lead to the ischemic, toxic or immunologic damage of the renal tissue.

389



