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Abstract. In diabetes mellitus type 2 combined with essential hypertensive disease, the risk of kidney failure
increases by 15-20 times. Diabetic nephropathy is the most common cause of kidney failure - about 34% of all cases. So
important is early diagnosis and regular monitoring of renal function in patients with diabetes mellitus type 2 and essen-
tial hypertensive disease.

Aim. To study nephropathic characteristics in patients with diabetes mellitus type 2 (DM2) combined with es-
sential hypertensive disease (EHD) on the basis of blood pressure, glucose metabolism and lipid levels.

Materials and methods. 75 patients were examined: 25 patients with essential hypertensive disease degree 1-
2, stage II, treatment-compensated (Group I), and 25 patients with subcompensated diabetes mellitus type 2 [glycated
hemoglobin (HbAC) - from 7.0% to 11.0%] (Group II) and 25 patients with subcompensated diabetes mellitus type 2
[glycated hemoglobin (HbAC) - from 7.0% to 11.0%] combined with essential hypertensive disease (Group III).
Among the patients surveyed, there were 40 females and 35 males, the average age was (59.8 & 5.3) years. The control
group consisted of 20 healthy volunteers. Groups surveyed were randomized in age, sex, body mass index, duration of
diabetes mellitus type 2 and essential hypertensive disease. Determination of glucose metabolism based on the assess-
ment of glycated hemoglobin (HbAC), blood lipid profile tests, renal function tests etc were carried out. The decrease
in GFR from 89 to 60 mL / min. / 1.73 m? was regarded as mild kidney failure or dysfunction, from 59 to 30 ml / min. /
1.73 m? as moderate and from 29 to 15 ml/ min. / 1.73 m? as severe; for 3 months or more with or without the presence
of features of nephropathy that meet the definition of chronic kidney disease (CKD).

Results. In patients with DM2 combined with EHD, there is a severe impairment of kidney function with
increasing microalbuminuria (MAU) and a decrease in glomerular filtration rate (GFR). Correlations between increased
microalbuminuria, reduced GFR, systolic blood pressure (SBP), HbA;C, total cholesterol (TC), triglycerides (TG) and
low density lipoprotein (LDL) indicate the multifactorial process of kidney damage in patients with DM2 combined

with EHD and a high risk of cardiovascular diseases.

Conclusion. To study nephropathic characteristics in patients with DM2 combined with EHD, it is necessary
to constantly monitor MAU, GFR together with blood pressure, HbA;C and blood lipid profile.
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Introduction. Diabetes mellitus type 2 is a
multicomponent disease and in most cases, it is
accompanied by dyslipidemia, which is a risk factor for
cardiovascular disease. Diabetes is now ranked third in
the overall morbidity and mortality after cardiovascular
disease and cancer. According to the World Health
Organization, its estimated prevalence in 2025 will
increase to 300 million patients (1, 7, 12). Prevalence of
essential hypertensive disease in patients with diabetes
mellitus type 2 is 2-3 times higher than in the general
population, and increased blood pressure in 70% of
patients with diabetes mellitus type 2, significantly
increases the risk of cardiovascular complications which
worsen the prognosis and quality of life of patients and
are the main causes of mortality. The combination of
diabetes mellitus type 2 with essential hypertensive
disease is accompanied by a significant increase in the
risk of complications such as stroke, coronary artery
disease (CAD), congestive heart failure, atherosclerosis.
However, in the presence of diabetes mellitus type 2
occur the following risk factors for cardiovascular
complications such as central obesity, dyslipidemia,
microalbuminuria, disturbance of coagulation properties
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of blood, signs of systemic inflammation (4-6, 10, 13). In
diabetes mellitus type 2 combined with essential
hypertensive disease, the risk of kidney failure increases
by 15-20 times (2, 3, 8). Diabetic nephropathy - the most
common cause of kidney failure — in about 34% of cases
(1, 9, 12, 14). So, very important is early diagnosis and
regular monitoring of renal function in patients with
diabetes mellitus type 2 and essential hypertensive
disease.

Aim. To study nephropathic characteristics in
patients with diabetes mellitus type 2 and essential
hypertensive disease on the background of blood
pressure, glucose metabolism and blood lipid levels.

Materials and methods. The study involved 75
patients made up of 25 patients with essential
hypertensive disease, degree 1-2, stage II, treatment-
compensated (Group I), 25 patients with subcompensated
diabetes mellitus type 2 [glycated hemoglobin (HbAC) -
from 7.0% to 11.0%] (Group II) and 25 patients with
subcompensated diabetes mellitus type 2 [glycated hemo-
globin (HbA,C) - from 7.0% to 11.0%] and essential
hypertensive disease (Group III). Among the patients
studied, there were 40 females and 35 males, the average
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age was (59.8 + 5.3) years. The control group consisted of
20 healthy volunteers. Groups surveyed were randomized
in age, sex, body mass index, duration of diabetes melli-
tus type 2 and essential hypertensive disease. Verification
of diagnoses was carried out under orders of the MOH
Ukraine Ne 384 dated 24.05.2012 and Ne 1118 of
21.12.2012 respectively and with consultative conclusions
of cardiologists and endocrinologists.

In all patients, general clinical examinations
were performed; systolic blood pressure (SBP) and
diastolic blood pressure (DBP) were monitored. Features
of glucose metabolism were assessed by levels of fasting
glucose, postprandial glucose method and measurement
of HbAC; blood lipid levels - by total cholesterol (TC),
triglycerides (TG), low density lipoprotein (LDL) and
high density lipoprotein (HDL). The level of
microalbuminuria (MAU) was determined using rapid test
strips (PentaPhan, «LaChemay). Glomerular filtration rate
(GFR) was calculated using the formula MDRD
(Modification of Diet in Renal Disease). The decrease in
GFR from 89 to 60 mL / min. / 1.73 m® was regarded
as mild kidney failure or dysfunction, from 59 to 30 ml /
min. / 1.73 m” as moderate and from 29 to 15 ml / min. /
1.73 m? as severe; for 3 months or more with or without
the presence of features of nephropathy that meet the
definition of chronic kidney disease (CKD) (1, 12).

Clinical and laboratory tests were carried out in
accordance with the recommendations of manufacturers

of diagnostic test systems using modern laboratory
technologies and under ethical principles of the Helsinki
Declaration.

Statistical analyses of the results of research
were carried out by a computer program Microsoft Excel
using the methods of variation statistics, Student t-test
series and such computer program as "Statistica 7.0 for
Windows". Evaluation of statistical
significance/difference was determined by the method of
x2. For clarification of the correlations between a pair of
individual indices, a correlation analysis was performed
with calculation of Pearson's correlation coefficient (r)
and probability of error (p).

Results and discussion. Analyses of the results
of the study revealed that changes in the kidney were
observed in patients of all groups surveyed and by the
results of laboratory tests, these changes were more
pronounced in Group III patients (subcompensated
diabetes mellitus type 2 combined with essential
hypertensive disease). In particular, MAU was observed
in 20.0 % of Group I patients, in 52.0% of Group II
patients and in 72.0% of Group III patients. The average
level of albumin excretion in urine (MAU) in Group III
patients was greater when compared with healthy volun-
teers by 87.54% (p <0.05), in Group I patients by 66.09%
(p <0.05) and in Group II patients by 31.04% (p <0.05)
(Table 1).

Table 1
Clinical and laboratory indices in patients with diabetes mellitus type 2
and essential hypertensive disease, M+m
Indices Healthy volun- Group I patients, Group II patients, Group III patients,
teers, n=20 n=25 n=25 n=25

Fasting glucose (mmol/L) 426+0.18 4.69 £0.25¢ 8.33 + 0.36%e 9.27 +£0.56%*
HbAC (%) 4.62 +0.25 4.78 +£0.30e 7.74 £ 0.38%e 8.83+ 0.40*

SBP (mmHg) 122.4+4.3 143.5+5.9 132.2 £5.0%e 148.8+£7.1*

DBP (mmHg) 77.5+4.6 88.4+5.6 82.5+5.2e 92.7+6.3

Microalbuminuria (mg/L) 79+1.2 14.52+1.03*e 22.72+1.90*e 29.40+2.16*

Proteinuria (g/L) - - 0.28+0.02 0.55+0.04
GFR (ml/min/1.73m") 108.7+£5.8 94.1 £5.3%e 78.4 +4.7* 67.7 +3.5%
Urea (mmol/L) 5.53+0.37 6.64 = 0.46e 7.78 £ 0.52%e 9.15 £ 0.60*
Creatinine (mmol/L) 80.4+5.6 107.3 £ 6.2%e 130.4 £7.5* 146.8 + 8.2*
Total cholesterol 442 +0.22 5.52+£0.27*e 6.19+0.31*e 6.89 £ 0.35%

(mmol/L)

HDL (mmol/L) 1.65+0.13 1.35+0.12%e 1.22 +0.10* 1.13 £0.08*
LDL (mmol/L) 2.13+0.15 2.68 £ 0.20*e 3.15+0.23% 3.59+0.25*
Triglycerides (mmol/L) 1.38+0.10 1.82+0.15%e 2.20+0.18* 2.47+0.21*

Notes: n - the number of patients in a group; * - Probability of error in comparison with healthy group, p <0.05; e - the

correlation coefficient in comparison with Group III, p <0.05

Microalbuminuria level of 50 mg / ml was
observed in Group I patients - 4.0% of cases, in Group II
patients - 32.0% of cases and in Group III patients -
48.0% of cases (p <0.05). It is known that the presence of
MAU above 50 mg / ml per day significantly increases
the risk of cardiovascular complications (11, 12). In
addition, 16.0% of Group II patients and 28.0% of Group
III patients revealed slightly significant proteinuria - up to
0.66 g/1.

Most reduced GFR was in Group III patients
(67.7 £ 4.8) ml/min, which was lower when compared
with healthy at 37.72% (p <0.05), in Group I patients — by

28.06% (p <0.05) and in Group II patients — by 48.00% (p
<0.05).

In diabetes mellitus type 2 patients combined
with essential hypertensive disease (Group III), the corre-
lation coefficient between indices of systolic blood pres-
sure, SBP and MAU was - (r = +0.38; p <0.05), between
SBP and GFR - (r =-0.45; p <0.05).

The HbA,C level as an indicator of the course of
diabetes in Group III patients was (8.83 + 0.40)%, and
exceeded the figure for the healthy by 47.68% (p <0.05),
in Group I — by 45.87% (p <0.05) and in Group II - by
12.34% (p <0.05), indicating a more pronounced disturb-
ance of glucose metabolism in subcompensated diabetes
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mellitus type 2 combined with essential hypertensive
disease. In Group III patients, we found correlation coef-
ficient between HbA,;C and SBP - (r = +0.56; p <0.05),
between HbA;C and MAU - (r = +0.68; p <0.05) and
between HbA;C and GFR - (r = -0.63; p <0.05),
indicating a relationship between nephropathy and
glucose metabolism in subcompensated diabetes mellitus
type 2 combined with essential hypertensive disease.

Accordingly, the study showed an orientation
towards atherogenic lipid spectrum in the blood of
patients. In particular, in Group III patients total
cholesterol increased by (6.89 £ 0.35) mmol / L (p <0.05)
when compared with healthy volunteers and exceeded
that of Group I patients by 19.88% (p <0.05) and that of
Group II patients by 10.16% (p <0.05). TG in Group III
patients was (2.47 + 0.21) mmol / L (p <0.05) when
compared with healthy volunteers and exceeded that of
Group I by 26.32% (p <0.05) and Group II by 10.93% (p
<0.05). LDL in Group III patients was (3.59 + 0.25)
mmol / L (p <0.05) when compared with healthy and
exceeded that of Group I by 25.35% (p <0.05) and Group
II by 12.26% (p <0.05). Antiatherogenic HDL was
reduced in Group III and was (1.13 £ 0.08) mmol / L (p
<0.05) when compared with healthy and was lower than
that of Group I by 16.30% (p <0.05) and Group II by
7.38% (p <0.05). More pronounced dyslipidemia in
Group III patients may be an associated additional risk
factor in the defect of vascular wall.

As a result of studying the correlation relation-
ships between HbA|C levels and lipid profile indices, the
following correlations were found: between HbAC levels
and total cholesterol exists a direct correlation of medium
strength (r = + 0.48; p <0.05); between HbA,C levels and
triglycerides - (r =+ 0.45; p <0.05); between HbAC level
and LDL - (r = + 0.41; p <0.05) and between HbA,C
levels and HDL levels was the presence of inverse corre-
lation of medium strength (r = -0.58; p <0.05), indicating
the influence of decompensation of diabetes mellitus type
2 on the severity of dyslipidemia.

The correlation coefficient (r) between SBP and
TC - (r =+ 0.41; p <0.05), between SBP and MAU - (r =
+ 0.32; p <0.05), between SBP and GFR - (r=-0.35; p
<0.05); between LDL and SBP - (r = + 0.49; p <0.05),
between LDL and MAU - (r = + 0.41; p <0.05), between
LDL and GFR - (r = - 0.38; p <0.05); between TG and
SBP - (r =+ 0.52; p <0.05), between TG and MAU - (r =
+ 0.45; p <0.05), between TG and GFR - (r = - 0.40; p
<0.05), indicating the influence of lipid metabolism not
only on the clinical course of diabetes mellitus type 2 and
essential hypertensive disease, but also on renal function.

Conclusions:

1. In patients with diabetes mellitus type 2 and
essential hypertensive disease, there is a severe
impairment of kidney function with increased MAU and
decreased GFR.

2. Identified correlations between increased
MAU, SBP, HbA,C, lipid profile indices and decreased
GFR indicate the multifactorial process of nephropathy in
patients with diabetes mellitus type 2 and essential hyper-
tensive disease, and a higher risk of cardiovascular dis-
ease.

3. In order to determine renal function state in
patients with diabetes mellitus type 2 and essential
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hypertensive disease, it is necessary to constantly monitor
MAU, GFR, along with SBP, HbA;C and blood lipid
profile.

Prospects for further research. Further
scientific research is advisable to be carried out in search
of effective treatment regimens to prevent nephropathy in
patients with diabetes mellitus type 2 and essential
hypertensive disease.
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Pe3rome. AktyanbHicTh npodaemu. IIpu myk-
poBomy miaberi (/1) 2 Tumy y moeaHaHHi 3 aprepialib-
Hoto rineprensieto (Al') pu3uk po3BUTKY HUPKOBOI HeO-
CTaTHOCTI 301bIIyeThes B 15-20 pasiB; giabetndna Hed-
ponarisi € HaiOIBII YacTOI MPUYMHOI HUPKOBOI HENO-
cratHocTi — Oing 34% ycix Bunankis. ToMy Ba)KIIMBOIO €
paHHS JiarHOCTHKA Ta IOCTIHHUI MOHITOPHHT (YHKINT
HUPOK y XxBopux Ha L1/ 2 Tumy ta AT

Meta pocaimkenHsi. BuBueHHS MOKa3HMKIB
ypaskeHHsI HUPOK y XBopux Ha L[] 2 tumy y noeananHi 3
ecceHnianbHOl0 Al y B3aeMO3B’SI3Ky 3 TOKa3HHKaMHU
apTepiaibHOrO THUCKY, BYIVICBOIHOTO OOMIHY Ta JIiMiIHO-
'O MPOQLITIO KPOBIi.

Martepianu Ta MeToau gociimkenns. byno 06-
CTEeXEHO 75 mamieHTiB, cepel SIKUX 25 XBOpUX Ha Me/IH-
kameHTo3HO komneHcoBaHy Al II craxii, 25 xBopux Ha
cyoxomnencoBanuit [J] 2 Tumy 1 25 xBopux Ha CyOKOM-
nercoBanuii 11/] 2 tuny B moeananui 3 AI'. TIpoBeneHo
BU3HAYEHHS MOKa3HHUKIB BYIJIEBOJHOTO OOMiHY 3 OIIiH-
KO0 piBHA TirikoBaHoro remorno6iny (HbAC), mimigHo-
TO MpodLUTI0 KPOBi, (PYHKIIOHATIHHOTO CTAaHY HUPOK.

Pe3yabTaT. BctanosneHo, 1o y xsopux Ha L[]
2 tury 3a HasiBHOCTI Al € OLIbII BUpaXEHUM MOPYIICHHS
(YHKI[IOHAJIBHOTO CTaHY HUPOK 31 301IBLIEHHSM MiKpoa-
ne0yMiHypii (MAY) 1 3MeHIIEHHSM HIBHIKOCTI KIIyOO4-
koBoi ¢inprpamii (ILIK®). Buseneni kopemsmii Mix 30i-
JBIIEHHSIM MiKpoalbOyMiHypii 1 3MeHmenHsm KD Tta
BEJIMYMHOI0 CHUCTOJIYHOro aprepianbHoro tucky (AT),
piBaeM HbA,C, BMicTOM XOJeCTEpUHY, TPUIIILEPUIB,
JITIONPOTEiiB HU3BKOI IIIBHOCTI, 5IKi BKa3ylOTh Ha Oara-
TOo(haKTOPHUI Tpolec ypaXKeHHsI HUPOK Y XxBopux Ha L1J]
2 THIy 3a HasgBHOCTI ecceHUianbHOi Al i BUCOKHMH PH3HK
CepIEBO-CYAMHHHX 3aXBOPIOBAHb.

BucHoBk#. [3 METOI0 MOHITOPHHTY CTaHY HUPOK
y xBopux Ha I/ 2 tumy 3a HasBHOcTi AI' HEoOXimHO
noctitino xoHtpomoBatyt MAY i IIK® pasom i3 orin-
koro nokaszHukiB AT, piBas HbA,C, minigHoro crekrpy
KpOBI.

KirouoBi cioBa: HedpomnaTisi, CyOKOMIICHCOBA-
HUM, TIIKOBAaHWHA T'eMOIJIO0IH, MIBUAKICTH KIyOOYKOBOI
¢inpTparii, MikpoaTbOyMiHYpisL.
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Pe3iome. AxtyanbHOCTh mpodJembl. [Ipu ca-
xapHoM nuadete (CJ1) 2 Tuma B COUYETAHUU C apTepUATb-
HOUM Tuneprensuein (Al') pucCK pa3BHTHS MOYEYHOH He-
JIOCTaTOYHOCTH yBenmuuuBaercs B 15-20 pas; nuabermue-
cKkas He(ponaTHs sBJIs€TCS HauOoyee 4acTol MPUYNHON
MOYE€YHON HEeIOCTaTOYHOCTH — OKoJIO 34% Bcex ciydaes.
[TosTOMY Ba)KHBIM SIBJISIETCS paHHSs AMArHOCTHKA W TO-
CTOSIHHBII MOHUTOPHHT (DYHKIMY NIo4eK y 60onbHbIX CJ1 2
Ttumna u AT

Henr mnccaenoBanms. l3ydyeHue mnoxazaTeneit
nopaxxeHus mouek y 6onpHbeix CJ] 2 Tuna mpu coueraHnu
¢ acceHIManbHOM AT BO B3aUMOCBSI3U C IOKa3aTeIsIMU
apTepUalibHOTO JABJICHUS, YIIEBOJAHOIO OOMEHAa W JIH-
MTUTHOTO TTPO(UIIS KPOBH.

Matepuanbl U MeTOABI HcciiefoBaHus. bbuio
o0crnenoBaHo 75 ManueHToB, CpeAn KOTOPBIX 25 OOIBHBIX
JekapcTBeHHO kommeHcupoBanHou Al I cragum, 25
00NbHBIX cyOKoMmeHcupoBaHHbIM CJI 2 Tuma u 25 60b-
HBIX cyOkoMneHcupoBaHHbIM CJ] 2 Tuma B coyeraHuu c
AT'. IlpoBeneHo ompezeneHre NoKas3aTeiaeld yriaeBoJHOIO
o0MeHa ¢ OLCHKOH YpOBHsI TJTUKMPOBAHHOI'O T€MOIIO0H-
Ha (HbA1C), mummanoro npodwuns KpoBH, (yHKIHO-
HAJILHOT'O COCTOSIHHUS TTI0Y€EK.

PesynbTaThl. YcraHoBIEHO, 4TO y O0mbHBIX CJI
2 tuna npu Hanwuuu AL sBisiercs Ooree BBIpaKEHHBIM
HapyuieHne (yHKIMOHAIBFHOTO COCTOSIHUSI MTOYEK C yBe-
JMYeHueM MUKpoanboOymunypuu (MAY) U yMeHbIIEHH-
eM ckopoctu KiybooukoBoi ¢uasTparmu (CK®). O6na-
PY)KEHHBIE KOPPEJSIIMUA MEXKIY YBEINUEHHEM MHUKDPOAJb-
Oymunypuu u ymenpuienueM CK® u BennumHOl cucro-
JMYecKoro aprepuanbHoro nasienust (AJl), ypoBHeM
HbA1C, conepxanueM XoJecTepuHa, TPHUIIIUIIEPUIOB,
JIUIMOTIPOTEUIOB HU3KOU TIOTHOCTH, KOTOPBIE YKa3hIBAIOT
Ha MHOTO(aKTOPHBIH IpoIecc NOpakeHHs MTOYeK y O0Ib-
Heix CJ] 2 Tuma npu HaIu4uM ecceHiuaabHol Al U BBI-
COKHUI PHCK CEepIIeuHO-COCYIUCTHIX 3a00IeBaHHH.

BeiBonpl. C 1e7bI0 MOHUTOPHHIA COCTOSTHHS
nouek y 6onpHbIX CJ1 2 Thna npu Hamuuuu Al HeoOxo-
JTUMO TOCTOSHHO KOoHTponupoBath MAY u CK® Bmecte
¢ oreHko# nokasareneii AJl, yposas HbA1C, munumaHoro
CHEKTpa KPOBH.
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