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The study is devoted to a comprehensive analysis of the state of purine metabolism and determination of the im-
portance of diabetic nephropathy in the genesis of hyperuricemia in patients with type 1 diabetes. The study included
181 patients with type 1 diabetes (94 women and 87 men), average age (42.5+12.1) years. Clinical, laboratory and
instrumental research was performed on all of them. In whole blood, the hemoglobin content, the number of eryth-
rocytes and platelets, in venous blood - the level of fasting and 2 hours after eating glycemia, glycosylated hemoglo-
bin, the concentration of creatinine, uric acid, purine bases, fibrinogen, total cholesterol, triglycerides, high-density
lipoprotein cholesterol, xanthine oxidase activity. The glomerular filtration rate was calculated according to the
CKD-EPI formula (eGFRCKD-EPI) and renal clearance of uric acid. The excretion of albumin and uric acid was studied.

Determining the importance of diabetic nephropathy in the genesis of hyperuricemia made it possible to estab-
lish that the decrease in uric acid excretion in patients with type 1 diabetes is due to either a decrease in the rate of
glomerular filtration or inhibition of secretion at the level of nephron tubules. It has been proven that the duration
of the disease determines hyperuricemia in patients with type 1 diabetes. In 61.7% of patients, the hypoexcretory
type of hyperuricemia associated with disorders of renal excretion of uric acid is detected. The formation of hyper-
uricemia in patients with type 1 diabetes is related to the development of diabetic nephropathy. Patients with a
serum concentration of uric acid > 445 umol/l have clinical and laboratory signs of chronic renal failure. Decreased
renal excretion of uric acid due to hyperuricemia in patients with type 1 diabetes mellitus is usually realized due to

impaired glomerular urate filtration.

Key words: hyperuricemia, type 1 diabetes, diabetic nephropathy.

Connection of the publication with planned re-
search works.

This work is a fragment of SRW “Study of the influ-
ence of disorders of purine metabolism in the develop-
ment and progression of diabetes.” State registration
number 0116U007261.

Introduction.

The kidneys play a dominant role in the excretion of
uric acid (UA) and excrete about 70% of the UA produced
in the human body per day [1]. When UA production
exceeds its excretion, hyperuricemia (HU) occurs. Previ-
ously, it was believed that HU is the cause of the de-
velopment of gout and gouty arthritis only. In addition,
the development of HU in patients with chronic kidney
disease (CKD) has been associated with insufficient ex-
cretion due to renal failure. The results of basic research
have proven the importance of HU in the pathogenesis
of CKD and cardiovascular diseases (CVD), namely the
ability of UA to induce inflammation and proliferation
of vascular smooth muscle cells, cause endothelial dys-
function and activation of the renin-angiotensin-aldo-
sterone system.

Diabetes mellitus (DM) type 1 is the dominant pa-
thology that develops the final stage of CKD [2]. Despite
modern solutions in pharmacology regarding the possi-
bility of achieving optimal long-term glycemic and blood
pressure (BP) control, the number of patients with end-
stage CKD continues to grow steadily [3]. Usually, in pa-
tients with DM, several factors have a combined effect
on kidney function: hyperglycemia, arterial hyperten-
sion (AH), HU, etc.

According to various authors, the prevalence of HU
in the population varies from 5 to 8% on the European

continent and up to 25% on the Asian continent [4]. It is
known that among people suffering from CKD, this indi-
cator significantly increases from 24% in patients with
CKD II-11l to 80% in patients after kidney transplantation
[5]. The importance of HU in the pathogenesis of CKD
and related complications has been proven by epidemi-
ological studies, which have established the association
of HU with obesity, DM, endothelial dysfunction, hyper-
tension, and CVD. That is, HU acts as a unifying patho-
genetic factor in developing micro- and macrovascular
complications in patients with diabetes. Thus, in a pro-
spective observational study (median follow-up of 18
years) involving patients with type 1 de novo diabetes,
it was established that the level of uricemia in the early
stages of the disease is independently associated with
the later development of persistent macroalbuminuria
[6]. The authors hypothesize the involvement of HU in
the pathogenesis of microvascular complications in pa-
tients with type 1 diabetes.

The aim of the study.

To conduct a comprehensive analysis of the state of
purine metabolism and determine the significance of
diabetic nephropathy in the genesis of hyperuricemia in
patients with type 1 diabetes.

Object and research methods.

The study was conducted in the clinic of the State
Institution “V. Danilevsky Institute for Endocrine Pathol-
ogy Problems National Academy of Medical Sciences of
Ukraine” in accordance with the legislation of Ukraine
and the principles of the Helsinki Declaration of the
World Medical Association “Ethical principles of medi-
cal research involving a person as a research object”
(2008). The study design, information for the patient
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Figure — Distribution of patients with type 1 DM in the total sample by age (A) and DD (B).

and the form of informed consent for his participation
in the study were reviewed and approved by the Ethics
Committee of the State Institution “V. Danilevsky Insti-
tute for Endocrine Pathology Problems National Acad-
emy of Medical Sciences of Ukraine”.

One hundred eighty-one patients with type 1 diabe-
tes were examined (94 women and 87 men), average
age (42.5%£12.1) years. The distribution of the examinees
by age and 9Z is presented in histograms A and B, re-
spectively (fig.). All patients underwent a clinical, labo-
ratory and instrumental examination. The duration of
the disease (DD), age at the time of disease manifesta-
tion (age,__ ..) was assessed. The average age was
(25.2+12.6) years, DD —(17.846.6) years old.

Anthropometric studies: patients’ height (m) was
measured using a Harpenden medical mechanical
height meter, body weight (kg) was measured using a
Beurer GS 20 Summer Sky electronic scale with a mea-
surement accuracy of up to 100 g (maximum weight 180
kg). Body mass index (BMI) (kg/m?) was calculated as
the ratio of body weight (kg) to height (m?).

Blood pressure was measured on the brachial part of
the left upper limb at the heart level using an automatic
sphygmomanometer from OMRON Corporation, Japan
with a cuff of the appropriate size. Blood pressure was
measured after 5-10 minutes of the patient resting in
a sitting position. The systolic (SBP) and diastolic (DBP)
level was determined as the average of two consecutive
measurements.

In whole blood, hematological parameters were
determined: hemoglobin (Hb) content (g/I) — by the ac-
etone cyanohydrin method (reference values for men
—130.0-160.0 g/I, for women — 120-140); the number
of erythrocytes (x10'?/1) (reference values for men —
4.0-5.0, for women — 3.9-4.7) and platelets (x10%/1) (ref-
erence values — 150-500) on a hematological analyzer
Horiba ABX Micros ES 60 (France).

The analysis of biochemical indicators of venous
blood included the determination of the level of fast-
ing blood glucose (FBG) (reference values — 4.11-5.89)
and 2 hours after a meal (GAM) (mmol/l) by the glucose
oxidase method on the Biosen C-line analyzer (EKF, Ger-

manifest

many), levels of glycosylated hemoglobin (HbA, ) (%)
on the Quo-Lab® HbA, analyzer (reference values<6.5),
creatinine concentration (Cr) (umol/l) by the kinetic
method [7, 8] (reference values for women — 44-97; for
men — 44-115), UA (umol/l) — by colorimetric method
(reference values: for men <420, for women <350) on
the HTI TS4000 analyzer (USA); of purine bases (PB):
guanine (Hn) (norm 128-255), adenine (An) (norm 90-
180), xanthine (Kn) (norm 100-188), hypoxanthine (hKn)
(norm 104-217) by photometric method [9].

The concentration of PB is presented as an extinc-
tion coefficient (gi). The reference values of the PB
concentrations were determined by examining 25 com-
parison group subjects by random sampling. Fibrinogen
content (g/L) was analyzed using HTI test kits and an
HTI TS4000 analyzer (USA). The level of total cholesterol
(TC) (mmol/L) (reference values 3.62-6.21), triglycerides
(TG) (mmol/L) (reference values 0.45-1.86) was deter-
mined by the colorimetric method, high-density lipo-
protein cholesterol (HDLC) (mmol/L) — by the method of
serum precipitation (reference values: for men > 1.45;
for women > 1.68). The activity of xanthine oxidase (CO)
in the blood (hmol/min/ml) was determined by the pho-
tometric method using the Xanthine Oxidase Assay Kit
(Sigma-aldrich, USA). The reference values of KO activity
were determined by examination of 25 subjects of the
comparison group by random sampling: for men 1.79-
3.4; for women 1.69-3.31.

Clinical urine analysis was performed using a CL-50
Plus urine analyzer (USA) to diagnose chronic kidney
disease of other etiologies. According to the recom-
mendations of Kidney Disease Improving Global Out-
comes (KDIGO) experts, glomerular filtration rate was
calculated using the CKD-EPI (eGFR, .-.,) formulas using
the calculator of the National Kidney Foundation of the
United States [10].

To verify the diagnosis of diabetic nephropathy (DN),
daily urine was tested for albumin. Quantitative deter-
mination of albumin in daily urine was performed by the
principle of competitive enzyme-linked immunosorbent
assay using the reagent kit “Aloumin-IEA” (“Granum”
LTD). Microalbuminuria was defined as the rate of daily

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2023 — Bun. 3 (170) / Bulletin of problems in biology and medicine — 2023 - Issue 3 (170)

311



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULUHA / CLINICAL AND EXPERIMENTAL MEDICINE

Table 1 — Comparative analysis of clinical and biochemical
indicators in patients with type 1 DM with/without HU

ly longer than in patients with NIDDM (8.90+4.41)
years (P<0.001). In addition, the formation of HU

Patients with type 1 diabetes in the subjects is associated with the develop-
Indicator HU P ment of DN, as indicated by a significant increase
L = (n=34) in blood pressure, Cr concentration in the blood,
Age, year 43,1+11,8 39,4413,5 <0,33 | increased proteinuria, decreased eGFR , -, PC,,
age , year 25,9412,8 22,3+11,9 <0,37 | and concentration function of the kidneys (see
DD, years 8,9+4,4 18,0+10,3 <0,001 | table 1). Thus, the specific gravity of urine in pa-
SBP, mmHg 118,2+3,9 136,7+4,4 <0,05 | tients with NU was significantly higher than in
DBP, mmHg 78,2+1,7 88,4+2,30 <0,05 | patients with HU (1018+1.0 and (1010%2.0) g/mL,
BMI, kg/m? 25,44+3,60 27,47+7,36 <0,15 | respectively (P<0.05). The above indicates that in
FBG, mmol/I 9,64+3,31 7,89+1,88 <0,07 | the genesis of HU in patients with type 1 diabetes
G,,, mmol/| 8,38+2,98 8,10+2,45 <0,95 | mellitus, the development of DN is of priority im-
HbA_, % 7,23+1,27 7,19+1,72 <0,93 | portance.

GH, mmol/I 5,14%0,9 5,31+1,14 <0,56 Identification of the type of HU showed that
HDLC, mmol/l 1,2440,29 1,0240,31 <0,05 the isolated hypgrprodu_ctive type was fount;l in
G, mmol/! 1,3440,28 2.4+0,70 <0,01 5.9% (n=2) of subJects with HU; hyperproductive-
UA in the blood, pmol/| 235,76+53,67 | 471,64+120,76 |<0,00001 hy,poexcrftory ~ in 32.4% (n=11), hypoexcretory
An, €, 182,1410,3 | 267,5:26,3 | <001 | _ N 61.7% (n=21). The hypoexcretory type was
v 209.1£10.2 316.3£39.8 | <0,0001 ass_ouated with |mpa|red. renal excretion of UA,
i while the hyperproductive-hypoexcretory type

Xn, € 162,4+11,2 238,0+18,3 <0,01 . . R . .

i was associated with high production of UA in the
FBG} & 187,6+10,9 288,0+33,2 <0,02 body and decreased renal excretion. Hyperpro-
UA in the blood, pmol/I 217,5%52, 3 386,1+72,8 <0,01 duction of UA, as assessed by blood PB concen-
blood Cr, pmol/I 85,345,2 126,147,3 <001 | tration, was observed in 38.2% of patients with
Fibrinogen, g/| 3,1£0,1 3,90,1 <0,01 | Hy, while decreased renal excretion of UA was
KO activity, nmol/min/ml 2,55+0,18 3,98+0,36 <0,01 | observed in 94.1% (n=32) (>100% due to mixed
UA excretion, mmol/I/day 2,28+0,31 6,68+1,06 <0,0001 types). That is, a decrease in UA’s renal excretion
eGFR ., oy MI/min/1.73m? 88,447,1 62,818,3 <0,05 | occurred in most patients with type 1 diabetes.
PC_,, ml/min 12,241,1 19,5+1,3 <0,01 In order to determine the value of DN in the
Albuminuria, mg/day 182,0+20,0 | 456,1+54,0 | <0,001 | pathogenesis of HU in patients with type 1 dia-

Notes: DD — duration of disease; SBP — systolic blood pressure; DBP — diastolic
blood pressure; BMI — body mass index; FPG — fasting blood glucose; G, —
blood glucose 2 hours after a meal; HbA , — glycosylated hemoglobin; GH — total
cholesterol; HDLC — high-density lipoprotein cholesterol; TG — triglycerides; UA
— uric acid; An — adenine; Gn — guanine; Xn — xanthine; hXn — hypoxanthine; Cr —
— estimated glomerular

creatinine; PC, — renal clearance of uric acid; eGFR
filtration rate by the CKD-EPI formula.

CKD-EPI

betes, the examinees were divided into groups
based on the expressiveness of HU. Marked HU
was defined as a serum concentration of UA ex-
ceeding the 75th percentile, corresponding to a
concentration of UA > 445 umol/L. A comparative
analysis of clinical and biochemical indicators in
patients with type 1 DM with HU, taking into ac-

albumin excretion in two of three consecutive samples
>30-300 mg/day, macroalbuminuria — >300 mg/day,
respectively [11]. The colorimetric method studied the
daily excretion of SC (mmol/L/day) (reference values for
men —7.1-17.7; for women — 5.3-15.9). Renal clearance
of UA (PC,,) (ml/min) (reference values 9.0-12.0) was
calculated by the formula:

PC,, = (daily UA excretion (mmol/L/day) *urine vol-
ume (1))/UA in the blood (mmol/L).

Statistical analysis of the data was performed using
the “Statgraphics Centurion” 18.0 software package.
The normality of the distribution of variables was deter-
mined using the Shapiro-Wilk test. The method of non-
parametric statistics used was the Kruskal-Wallis test.
Statistical hypotheses were tested at a significance level
(P) of less than 0.05. The results are presented in the
tables in the form X * s, where X is the arithmetic
mean and s—isthe standard deviation.

Results of the study and their discussion.

In the total sample of patients with type 1 DM, HU
was diagnosed in 34 patients (19.5%). A comparative
analysis of the studied clinical and biochemical param-
eters in patients with normouricemia (NU) and HU was
performed (table 1).

It was found that HU in patients with type 1 diabetes
was determined by DD (see table 1). The mean TG in pa-
tients with HU was (18.0+10.3) years and was significant-

count its severity, is presented in table 2.

It was established that subjects with a concentration
of UA in the blood 2445 pumol/l have clinical and labora-
tory signs of CKH, namely the presence of anemic syn-
drome, a decrease in the number of platelets, the pro-
gression of dyslipidemia, proteinuria (>1g/l), a decrease
in the renal excretion of UA, eGFR ;o PC,s and con-
centration function of kidneys. Thus, the specific grav-
ity of urine in patients with a serum concentration of
UA>450 umol/I was significantly lower than in patients
with a concentration of UA<445 pmol/I ((1007+2.0) and
(1015£1.0) g/ml), respectively (P<0.01). It was deter-
mined that significantly higher concentrations of PB in
the blood are observed in patients with pronounced HU
against the background of a decrease in PC, (see table
2). A non-linear association between the level of albu-
minuria and the serum concentration of UA was estab-
lished in the subjects (r=-0.47; P=0.0002).

Comparative analysis of eGFR_ -, PC,, and FC,,
showed that the decrease in UA excretion by HU in pa-
tients with type 1 diabetes is primarily due to impaired
glomerular urate filtration (see table 2). A decrease in
eGFR -, Was observed in 89.3% of the subjects with
low UA excretion, and only 8.1% showed inhibition of its
tubular secretion. A decrease in eGFR_ -, in patients
with type 1 diabetes with pronounced HU may indicate
the development of DN.
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Violation of renal excretion of UA can be due
to both a decrease in glomerular filtration of UA
and an increase in its tubular reabsorption or in-
hibition of tubular secretion [12]. AlImost 90% of
UA passing through the filtration barrier is reab-
sorbed in the S segment of the proximal tubules
of the nephron, while the amount of UA excreted
is regulated by postglomerular reabsorption and
secretion [13]. In humans, only 5-10% of filtered
urates are excreted in the urine, most of it is re-
absorbed in the proximal tubules of the neph-
ron [14]. Research in the 90s of the last century
showed that urates are almost completely reab-
sorbed and excreted by the kidneys due to tubu-
lar secretion. However, it was later revealed that
the role of tubular secretion in this process is
somewhat exaggerated, and the excreted urates
are filtered urates that have escaped reabsorp-
tion [15, 16].

The influence factor of increased tubular re-
absorption of UA in patients with type 1 diabe-
tes can be rejected entirely since the reabsorp-
tion of UA is blocked by glucose found inside
the tubules. It was established that glucosuria
is associated with increased excretion of UA and
decreased serum concentration [17, 18]. It was
shown that the induction of acute hyperglycemia
during the euglycemic clamp test leads to an in-
crease in urinary glucose excretion, which is as-
sociated with an increase in UA excretion. This is
consistent with studies showing that induction of
hyperglycemia increases glucose and UA excre-

Table 2 — Comparative analysis of clinical and biochemical
indicators in patients with type 1 diabetes mellitus, taking
into account the expressiveness of HU

Patients with type 1 diabetes
Indfestions concelrJ1tAration UA concentration P
<445 pmol/| 2445(nM=KlNéc))nb/n
(n=15)

UA in blood, umol/I 355,19+43,21 538,69+42,62 <0,0001
An, g 276,3+17,1 316,5+21,2 <0,05
hKn, € 322,3+26,1 356,1+25,5 <0,05
Kn, g 242,0+16,3 284,0+15,3 <0,05
FBG, g 296,0£23,0 328,0£23,1 <0,05
KO activity, nmol/min/ml 3,72+0,38 4,6%0,32 <0,001
FBG, mmol/I 8,21+3,10 8,12+2,12 NS
G, mmol/I 9,08+2,8 8,40+2,5 NS
HbA % 7,43+0,81 7,79+1,02 NS
GH, mmol/| 5,34+0,6 6,210,8 <0,05
HDLC, mmol/I 1,22+0,21 0,9810,30 <0,001
TG, mmol/| 1,78+0,33 3,1+0,34 <0,001
Fibrinogen, g/I 4,1+0,1 4,8+0,1 <0,01
Erythrocytes, 10%%/I 4,2+0,1 3,7+0,2 <0,01
Hemoglobin, g/I 128,2+6,1 108,4+2,30 <0,01
Platelets, 10'?/I 218,2+7,8 186,5+3,4 <0,001
Cr blood, umol/I 108,3+5,2 136,147,1 <0,01
UA excretion, mmol/I/day 6,88+1,02 4,60+1,03 <0,01
eGFR ., coy MI/min/1.73m? |  63,3+11,2 48,0+11,0 <0,05
PC,., ml/min 10,2+1,4 7,7£1,3 <0,01
Albuminuria, mg/day 496,8+52,0 1080,0+36,0 <0,001

tion in patients with type 1 diabetes [19]. Based
on this mechanism, the hypouricemic effect of
drugs from the class of sodium-dependent glu-
cose cotransporter type 2 inhibitors is based. It
was shown that the basis of the connection be-
tween glucose excretion and UA is the competi-
tion of glucose and UA molecules for the glucose
transporter GLUT 9, which is expressed on the apical
and basolateral membranes of the proximal tubules of
the nephron [17, 20]. Mechanisms of urate transport
have recently been elucidated with the identification of
four urate transporter proteins: UAT (urate transporter),
two members of the family of organic anion transport-
ers (OAT, and OAT,) associated with tubular secretion of
urate, and the core protein responsible for tubular urate
reabsorption — URAT, localized on the membranes of
cells of proximal tubules [21].

That is, the decrease in UA excretion in patients with
type 1 diabetes mellitus is due to either a decrease in
the glomerular filtration rate or inhibition of secretion at
the level of nephron tubules. Thus, the diagnostic value
of HU in a patient with type 1 diabetes is that its pres-
ence, especially severe HU, indicates the possible devel-
opment of DN, particularly diabetic glomerulosclerosis.
Itis the development of diabetic glomerulosclerosis that
can explain the decrease in PC,, in patients with type 1
diabetes.

Conclusions.

1. The disease duration determines hyperuricemia in
patients with type 1 diabetes (19.5%).

2.1n 61.7% of patients, the hypoexcretory type of hy-
peruricemia associated with renal excretion of uric acid
disorders is detected.

eGFR

KD EPI

Notes: An — adenine; Hn — guanine; Kn — xanthine; hKn — hypoxanthine; FBG —
fasting blood glucose; G, , —blood glucose 2 hours after a meal; HbA  —glycosylated
hemoglobin; GH — total cholesterol; HDLC — high-density lipoprotein cholesterol;
TG — triglycerides; UA — uric acid; Cr — creatinine; PC , — renal clearance of UA;
— estimated glomerular filtration rate according to the CKD-EPI formula

3. The formation of hyperuricemia in patients with
type 1 diabetes mellitus is associated with the devel-
opment of diabetic nephropathy, as indicated by the
progression of arterial hypertension, an increase in the
concentration of creatinine in the blood, an increase in
proteinuria, a decrease in the rate of glomerular filtra-
tion, renal clearance of uric acid, and the concentration
function of the kidneys.

4. Patients with type 1 diabetes with a serum con-
centration of uric acid 2445 pmol/l have clinical and
laboratory signs of chronic renal failure: the presence
of anemic syndrome, a decrease in the number of plate-
lets, the progression of dyslipidemia, pronounced pro-
teinuria (>1g/l), a decrease in urinary excretion acid,
glomerular filtration rate, renal clearance of uric acid
and concentration function of kidneys.

5. It was determined that the decrease in renal ex-
cretion of uric acid in patients with type 1 diabetes with
hyperuricemia is usually realized due to impaired glo-
merular urate filtration.

Prospects for further research.

The results indicate the expediency of further study
of purine metabolism and the significance of diabetic
nephropathy in the genesis of hyperuricemia in patients
with type 1 diabetes.
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3HAYEHHA AIABETUYHOI HE®PONATIT B TEHE3I FINEPYPUKEMII Y NMALLIEHTIB
3 LYKPOBUM AIABETOM 1 TUNY

"NeprKaBHa ycTaHOBa «IHCTUTYT Nnpobaem eHAOKPUHHOI naTtonorii im. B. fl. JaHunescbKkoro Hauio-
Ha/NbHOI aKageMmii megMUHUX HayK YKpaiHu» (m. Xapkis, YKpaiHa)
2XapKiBCbKUI1 HaLlioHaNbHUIA MeauUHKUiA YHiBepcuTeT MiHicTepcTBa OXOpOHM 340p0B’A YKpaiHu
(m. Xapkis, YKpaiHa)
annakholodnaja2008@gmail.com

JlocnioxeHHA npucea4eHo KOMMAEKCHOMY aHAsi3y CMaHy nypuHo8020 Memabosizmy ma 8U3HAYEHHH 3HAYEHHA
diabemuyHoi Hepponamii e eeHesi 2inepypukemii y nayieHmis i3 yykposum diabemom 1 muny. B 0ocnidxiceHHA
byno ekntoveHo 181 nauieHma i3 LU/ 1 muny (94 xciHoK i 87 4osnosikie), cepedHili ik (42,5+12,1) pokis. Bcim
byno nposedeHo KniHiuHe, 1abopamopHe i iHcmpymeHmasibHe 00CnioxceHHA. B yinbHili kposi susHavyanu emicm
2eMoenobiHy, KinbKicme epumpouumie ma mpomboyumie, 8 8eHO3HIll Kposi — piseHb enikemii Hamuwie i Yepes 2
200UHU nicns i, eniko3unbo8aHo20 2emMoanobiHy, KOHUeHMpauyito KpeamuHiHy, ce4os8oi Kucsiomu, nypuHosux
OCHO8, ibpUHO2eHY, 3a2a/16H020 X0/1eCcmepony, mpuaniyepudis, xonecmeposny AinonpPomeiHie 8UCOKOI WisibHOCMI,
OKMUBHICMb KcaHmMuHokcuoasu. Po3spaxogysanu weudkicme Kaybo4vkosoi hinempauii 3a ¢opmynoro CKD-EPI
(pLLIK®CKD-EPI) i peHanbHul KnipeHc cevosoi Kucaomu. [ocnidxcysanu eKcKpeuyito anbbymiHy i ce4osoi Kuciomu.

BusHayeHHs 3Ha4yeHHA Oiabemu4Hoi Hegponamii 6 eeHesi zinepypukemii 003807UM10 6CMaAHoOBUMU, WO
3HUXEHHA eKCKpeuii ceyosoi Kucnomu y nayieHmis i3 yykposum diabemom 1 muny obymossneHe ab60 3MeHWEeHHAM
weuoKkocmi Knyboykosoi ginempayii, abo npueHiYeHHAM ceKpeuyii Ha pisHi KaHanbuie HegpoHis. [JosedeHo, w0
2inepypukemis y nayieHmis i3 yykposum diabemom 1 muny demepmiHOBAHA MPUBANICMIO 30X80PtOBAHHA. Y 61,7
% nayieHmis suAsaAEMbCA 2inoekckpemopHuli mun 2inepypukemii, acouiliosaHuli 3 MOpyweHHAMU PeHAnbHOI
eKCKpeuii ceqyosoi Kucnomu. ®opmysaHHsa 2inepypuKkemii y nayieHmis i3 yykposum diabemom 1 muny cnpsaxiceHe
3 po3gumkxom diabemuyHoi Hegpponamii. [ayieHMam i3 cupo8aMKOBO KOHUEHMpPAyieo ce4os8oi Kucaomu > 445
MKMO/1b/11 TPUMAMGAHHI KAiHIKO-1a60pamopHi 03HAKU XPOHIYHOI HUPKOBOI HEAOCMAMHOCMI. 3HUMEHHS PeHanbHOT
eKCKpeuii ce4os0i Kucnomu 3a 2inepypukemii' y nauieHmis i3 yykposum diabemom 1 muny 8 binbwiocmi sunadkie

peanizyemeocs yepe3 nopyweHHs anomepynsapHoi pinempauii ypamis.
Karouoei cnoea: einepypukemis, yykposuli diabem 1 muny, diabemu4Ha Hegppornamis.

38’A30K ny6niKauii 3 n1aHOBMMM HAayKOBO-A0CAIA-
HUMU poboTamu.

[JaHa poboTa € pparmeHTom HAP «BuBYEHHA BMNAU-
BY NOPYLUEHb NYPMHOBOrO 06MiHY B PO3BUTOK i Nporpe-
CyBaHHA LyKpoBoro giabeTy». Ne gep»kaBHOI peecTpay,i
0116U007261.

Bcryn.

HupKM BigirpatoTb 4OMiIHYIHOUY POSb B EKCKpeLLii ce-
YyoBoi Kucnotn (CK) i ekckpeTytoTb 6amnsbko 70% CK, wo
BMPOONAETLCA B OpraHiami ntoamHn 3a foby [1]. Koau
npoaykuia CK nepesuLLye i eKCKpeLito, BUHUKAE rine-
pypukemis (IY). PaHiwe BBaxanu, wo Y € npMunHowo
PO3BUTKY BUKIKOYHO NoAarpu i NogarpuyHoro apTpury.
Kpim Toro, po3suToK 'Y y NaLi€HTiB i3 XpOHIYHOO XBOPO-
6010 HMPOK (XXH) noB’A3yBanM 3 HeAOCTaTHLOI eKCKpe-
Li€ED BHACNIAOK HWPKOBOiI HEAOCTATHOCTI. Pe3ynbtatn
byHAaMEHTaNbHUX JOCAIAKEHDb [OBEeAN 3HAYeHHA Y y
natoreHesi XXH Ta cepuLeBO-CYAMHHUX 3aXBOPHOBaHb
(CC3), a came 3paTHicTb CK iHAYyKyBaTW 3ananeHHA i
nposidepalito KNITUH MagKkux M’ a3iB CyaAnH, BUKANKATU
AMCOYHKLIiO eHAOoTeNito Ta aKTMBALLIKO aKTMBALLT PEHiH-
QHTIOTEeH3MH-aNbA0CTEPOHOBOI CUCTEMMU.

Llykposuit giabet (L) 1 TNy — gomiHytoya naTono-
rin, 3a SIKOI PO3BMBAETbCA KiHUEeBa cTagia XXH [2]. He-
3BaatouM Ha CyyacHi pilweHHA B papmaKonorii wono
MO/IMBOCTi AOCATHEHHA OMNTMMANIbHOrO JIOBrOCTPO-
KOBOrO KOHTPO/IO FiKeMii i apTepianbHOro Tucky (AT),
KiNIbKiCTb MaLLiEHTIB 3 KiHUeBOl cTagieto XXH npopo-
B)KYE HeyxunbHO 3pocTaTu [3]. 3a3Buuyait y naujieHTiB
3 LA BiabyBaeTbca KOMbBIHOBaHMIA BMNAMB Ha OYHKLO

HUPOK AEKiNbKoX PaKTopiB: rinepraikemia, apTepiasbHa
rineptexsia (Arl), I'Y Towo.

3a JaHUMK Pi3HMX aBTOPIB PO3MOBCIOAMXKEHICTb Y
B nonynsauii Bapitoe Big 5 fo 8% Ha EBponeicbKomy
KOHTUHEHTI Ta A0 25% — Ha Asiiicbkomy [4]. Bigomo wo
cepeg ocib, wo cTpaxaatoTb Ha XXH uelt NoKasHUK cyT-
TEBO 3pocTa€ 3 24% y nauieHTiB Ha XXH II-1Il go 80% y
nauieHTiB nicaa TpaHcnAaHTauii HUpKK [5]. 3HaueHHsa TY
B natoreHesi XXH i nos’A3aHUX 3 Hel ycKNaAHeHb A0-
BeZ,eHO eniaemionoriyHMMm AOCNiIAXKEHHAMM, B pe3y/b-
TaTi AKMX BCTAHOB/EHO 3B'A30K Y 3 oxupiHHam, LU,
ancoyHKUieto eHgoTenito, Al Ta CC3. TobTo 'Y Buctynae
06’€AHYIOYMM MATOreHETUYHUM GaKTOPOM PO3BUTKY
MIKPO- Ta MaKpPOCYAMHHUX YCKNAaAHEHb Yy MaLieHTIB 3
UA. Tak, y npocnekTusHomy obcepBauiiHoOMy A0CAi-
OXKeHHi (MegjaHa cnocTepeskeHHa 18 pokis) 3a yyacTio
nauieHTis 3 LU, 1 TMny de novo BCTaHOBNEHO, LLLO PiBEHb
YPUKEMIi Ha paHHIX CTafiaX 3aXBOPIOBAHHA He3anex-
HO acouiioBaHMiM 3 6iNbll Mi3HIM PO3BUTKOM CTiliKOI
MaKpoanbbymiHypii [6]. ABTopamu BMCYHYTO rinoTesy
wopo yyacti 'Y B natoreHesi MiKpOCYyAMHHMX yCKnaa-
HeHb y nauienTis 3 LA 1 Tnny.

Merta gocnigKeHHs.

MpoBecTM KOMMIEKCHUI aHani3 cTaHy NypuHOBOrO
meTaboniamy Ta BU3HAYMTM 3HAYEHHA AiabeTUYHOI He-
¢dponarTii B reHesi rinepypmKkemii y nawieHTiB i3 LyKpo-
BMM fiabetom 1 Tmny.

O6’eKT i meTOAU AOCNIAXKEHHA.

JocnigxkeHHA npoBedeHo B KAiHiui OY «lHCTUTYT
npobsem eHOOKpPWUHHOI natonorii im. B. f. JaHunes-
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PucyHoK — Po3nogin naujeHris 3 LI/l 1 Tuny B 3aranbHiii BUbipui 3a Bikom (A) i T3 (B).

cbkoro HAMH Ykpainun» (4Y «INEN HAMHY») Bignosig-
HO [0 3aKOHOAABCTBA YKPAiHW i NpUHLUMNIB [e/bCiHCbKOT
OeKknapauii BcecBiTHbOI MegMyHOi acouiauii «ETWYHI
NPUHLAUMU MEANYHUX AOCNIAMKEHb 32 Y4acTio JOAUHU
y AKocTi 06’eKTa gocniaxkeHHs» (2008). AusaiH gocni-
OKeHHA, iHbopmaLis ana nauieHta i popma iHdopmo-
BaHOI 3rogM Ha MOro y4yacTb Y AOCHigKeHHi byan pos-
TNAHYTI Ta yxBaneHi Komicieto 3 nuTaHb etk Y «IMNEM
HAMHY».

O6cTexkeHo 181 nauieHTa Ha U 1 tuny (94 KiHOK
i 87 yonosikiB), cepegHiit Bik (42,5+12,1) pokis. Po3no-
Ain obcTerkeHMx 3a Bikom i T3 npeacTaBaeHo Ha ricTo-
rpamax A i b, BignosigHo (puc.). Bcim nauieHtam 6yno
npoBeAeHo KAiHiuHe, nabopaTopHe i iIHCTpyMeHTanbHe
pocnigxeHHa. OUiHIOBANAM TPMBANICTb 3aXBOPHOBAHHA
(T3), Bik Ha MOMeHT MaHidecTauii 3axBoptoBaHHA (BIK
me)' CepegHin BIK,,igecr, CTAHOBMB (25,2+12,6) pokis,
T3 - (17,816,6) pokis.

AHTPOMNOMETPUYHI  AOCAIAMKEHHA:  BUMIPIOBAHHA
3pocTy (M) XBOpUX NMPOBOAMAM 33 AOMNOMOrO Meauy-
HOFO MexaHi4HOro poctomipa XapneHaeHa, macu Tina
(Kkr) — Ha enekTpoHHMX Barax Beurer GS 20 Summer Sky
3 TOYHICTIO BUMiptoBaHHA Ao 100 r (MakcumanbHa Bara
180 kr). IHaeKkc macu Tina (IMT) (kr/m?) po3paxoByBanu
AK BiAHOLWEHHA Macu Tina (Kr) go 3pocty (m?).

PieeHb AT BMMIiptOBaNM Ha NAEYOBIM YaCTUHI NiBOI
BEPXHbOI KiHLIBKM Ha pPiBHI cepuA 3a 4ONOMOroH aB-
TOoMaTU4Horo coirmomaHometrpa OMRON Corporation,
Japan 3 maHKeToto BiAMNOBIAHOrO po3mipy. BumiptoBaH-
HA AT npoBoguau nicna 5-10 xB nepebyBaHHA NalieHTa
B CTaHi CMOKOI B MNONOXEHHI cMgAayn. PiBeHb cucToniy-
Horo (CAT) i giactoniyHoro ([OAT) BU3Ha4Yanu sk cepegHe
OBOX MOCNiAOBHUX BUMIPHOBaHb.

Y UjiNbHIM KpOBi BU3HAYa/IM reMaToNOoriYHI MOKa3HK-
Ku: BmicT remornobiny (Hb) (r/n) — aueToHumaHrigpu-
HOBMM MeToAOM (pedepeHTHi 3HaYeHHA A1a YONOBIKiB
—130,0-160,0 r/n, ans *iHok — 120-140); KinbKicTb epu-
TpoumTis (x10'?/n) (pedepeHTHI 3HaYeHHA 417 YONOBIKiB
—4,0-5,0, oA xiHok — 3,9-4,7) Ta TpomboumTis (x10°/n)
(pedepeHTHi 3HayeHHs — 150-500) Ha remaTonoriYyHOMY
aHanizatopi Horiba ABX Micros ES 60 (®PpaHuin).

AHani3z 6ioXiMiYHMX MOKa3HWKIB BEHO3HOI KpOBI
BKJ/IIOYaB BMU3HaYeHHA piBHA rikemii HaTwe (TK,) (pe-
depeHTHi 3HauyeHHs — 4,11-5,89) i uepes 2 rognHu nicns
ii (TK ) (Mmonb/n) roKO300KCMAa3HMM METOAOM Ha
aHanisatopi Biosen C-line (EKF, HimeuyunHa), piBHA rni-
Ko3nnbosaHoro remornobiny (HbA, ) (%) Ha aHanizaTopi
Quo-Lab® HbA, _(pedepeHTHi 3Ha4eHHA < 6,5), KOHLEeH-
Tpauji KpeaTuHiHy (Kp) (MKMonb/n) KiHETUYHUM MeTOo-
aom [7, 8] (pedepeHTHi 3HaYeHHA Ans XKiHoK — 44-97;
ANnA yonosikis — 44-115), CK (MKmonb/n) — Konopume-
TPUYHUM MeToAOM (pedepeHTHi 3HaYeHHA: ANa Yono-
BiKiB <420, onA »iHoK <350) Ha aHanizaTopi HTI TS4000
(CLWWA); nypuHoBux ocHos (MO): ryaHiH (M) (Hopma 128-
255), ageHiH (AH) (Hopma 90-180), KcaHTUH (KH) (Hopma
100-188), rinokcaHTUH (rKH) (Hopma 104-217) poTtome-
TpuYHUM meToaom [9]. KoHueHTpauito MO npeactasne-
HO AK KOedilieHT eKCTUHLT (g). PedepeHTHi 3HaveHHA
KOHLeHTpauii MO 6ynn BM3HAYeHi Npu obcTexkeHHi 25
0cib rpynu nopiBHAHHA METO4O0M BUMAAKOBOI BUBIPKM.
AHani3 Bmicty ¢ibpuHoreHy (r/n) nposoanan 3 BUKO-
pUCTaHHAM TecT-Habopis pipmu «HTI» Ta Ha aHani3aTo-
pi HTI TS4000 (CLLA). PiBeHb 3aranbHOro xonecteposny
(3XC) (mmonb/n) (pedepeHTHi 3HaveHHs 3,62-6,21),
Tpurniuepuais (Tr) (Mmonb/n) (pedepeHTHi 3HaYeHHn
0,45-1,86) BM3Ha4YanM KONOPUMETPUYHUM METOAOM,
XONecTepony NinonpoTeiHiB BUCOKOI wWinbHocTi (XC-
ZINBLL) (Mmonb/n) — MeTogOM OCaasKeHHs B CMpoBaT-
Ui (pedepeHTHi 3HaueHHs: ana yonosikis > 1,45; ana
XiHOK > 1,68). AKTMBHICTb KcaHTMHOKcugasu (KO) B
KpoBi (HMONb/XB/M/) BU3HaAYaAn GOTOMETPUYHUM Me-
TooOM 3a gornomoroto TecT-cuctemun Xanthine Oxidase
Assay Kit (Sigma-aldrich, USA). PedepeHTHi 3HauyeHHA
akTnBHoCTi KO 6ynum BM3HaueHi npu obctexkeHHi 25 ocib
rpynu NopiBHAHHA METOA0M BUMNAAKOBOT BUBIpKK — ANn
yonosikis 1,79-3,4; ana xiHok 1,69-3,31.

[Nna [iarHOCTMKM XPOHIYHMX 3aXBOPHOBAHb HUPOK
iHWOI eTionorii NPOBOAWMAM KNiHIYHWUIA aHani3 cedi Ha
aHanizatopi ceyi CL-50 Plus (CLUA). 3rigHO peKkomeH-
pauiam ekcneptie Kidney Disease Improving Global
Outcomes (KDIGO) wBnakictb Knyboukosoi ¢inbTpauii
po3paxoByBanu 3a popmynamu CKD-EPI (pLLKD ) 3a

CKD-EPI

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2023 — Bun. 3 (170) / Bulletin of problems in biology and medicine — 2023 - Issue 3 (170)

315



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULUHA / CLINICAL AND EXPERIMENTAL MEDICINE

Tabnauusa 1 — MopiBHANBbHUIA aHaNi3 KNiHiIKO-6ioximiuHUX
noKasHuKiB y nauieHTis 3 U 1 tuny 3/6e3 Iy

NpumitkK: T3 — TpuBanicTb 3axsoptoBaHHA; CAT — cuctoniuHmii AT; JAT — aiactoniy-
HWi AT; IMT — iHgekc macu Tina; TK, — mioKko3a KpoBi HaTuwe; K, — M1t0K033a KpOBI
yepes 2 roguHu nicns ixi; HbAc1 — MNiKO3UAbOBaHUI remornobin; 3XC — 3aranbHuUn
xonectepon; XC-/INBLL, — xonectepon ninonpoTeiHiB BUCOKOI WinbHOCTi; T — Tpurni-
uepnan; CK — ceqosa KMCN0Ta; AH — afleHiH; MH — ryaHiH; KH — KCaHTWUH; rKH — rinok-
caHTuH; Kp — KpeaTuHiH; PK_ — peHanbHUI KNipeHc cevyoBoi KUcaotu; pLUKD

— pO3paxyHKOBa LWBMAKICTb KNy6o4KoBOT dinbTpaLii 3a popmynoto CKD-EPI.

[0MOMOrO KasibkynAaTopa HawioHanbHOro HMPKOBOTO
¢doHay CLUA [10].

Ons Bepudikauii giarHo3y aiabeTnyHoi HedponaTii
(AH) pocnigxkyBanu no60oBy cevy Ha anbbymiH. KinbKic-
He BU3HayeHHA anbbymiHy B A060BIl cedi npoBoann
33 MNPUHUMNOM KOHKYPEHTHOTO iMyHObEPMEHTHOro
aHanisy 3 BMKOPWUCTAHHAM Habopy peareHTiB «Anbby-
MiH-I®A» (OO0 HMN «MpaHym»). MikpoanbbymiHypito
BM3Ha4YaM AK WBUAKICTb 060BOI eKcKpeLjii anbbymiHy
y AIBOX 3 TPbOX MOCAIA0BHMX 3pa3kis >30—300 mr/aoby,
MaKpoanbbymiHypito — > 300 mr/ao6y, sianosiaHo [11].
[ob6osy ekckpeuito CK (mmonb/n/noby) aocniaskysanm
KOJIOPUMETPUYHUM MeToaoM (pedepeHTHi 3HaYeHHs
ans vonosikie — 7,1-17,7; ana xiHok — 5,3-15,9). Pe-
HanbHUi KnipeHc CK (PK,) (mn/x8) (pedepeHTHi 3Ha-
yeHHs 9,0-12,0) po3paxoByBanu 3a GOpmMy/o:

PK = (mobosa ekckpeuia CK(mmonb/n/noby)*06’em
cevi (n))/CK B kposi (Mmonb/n)

CTaTUCTUYHUI aHaNi3 OTPMMAHUX SAHUX NPOBEAEHO
33 NporpamHMm Komnnekcom “Statgraphics Centurion
18.0». HopmanbHicTb po3noAiny 3miHHMX BU3HAYaNM 3a
ponomoroto Tecty Lanipo-Yinka. BuKopuctoByBaam
MEeTO/, HernapaMeTpUYHOI CTaTUCTUMKKM TecT Kpackena-
Yonnica. lMepeBipKy CTaTUCTUYHUX FiNOTE3 NPOBOAMAN
Ha piBHi 3HauywocTi (P) meHwe 0,05. OTpuMaHi pesysb-
TaTU NpeAcTaBAeHo B Tabanuax y sumaai X £ s, ae X

CKD-EPI

— cepeaHe apudmeTmuHe, s — CTaHAAPTHE Big-
XUIEHHA.

- Pe3ynbTati gocnigiKeHHsA Ta ix o6rosopeH-
NauienTn 3 LA 1 Tnny HA.

flokasHuk HY ry P B 3aranbHiit BM6GipLi nayjienTis 3 LA, 1 Tuny
S i) =) IY piarHoctoBaHo y 34 naujeHTis (19,5%). NMpo-
Bix, pik____ 43,1+11,8 39,4£13,5 <0,33 BOAMAM NOPIBHANLHUI aHani3 AoCAiAKYBaHMX
BIK ssigars PIK 25,9+12,8 22,3+11,3 <0,37 KNiHIKO-BiOXiMIYHMX MOKa3HUKIB B rpynax nauj-

T3, pokm 8,944,4 18,0+10,3 <0001 | eyirig 3 Hopmoypukemieto (HY) i IV (ta6n. 1).
CAT, MM.pT.CT. 118,2+3,9 136,7+4,4 <0,05 BcraHoBneHo, wo MY y naujenTie 3 L 1
AAT, MM.pT.CT. /8,241,7 88,4+2,30 <005 | tyny getepmiHosaHa T3 (ame. Taba. 1). Cepea-
IMT, kr/m? 25444360 | 27474736 <0,15 HA T3 y naujenTis 3 Y craHosuna (18,0+10,3)
MK, mmonb/n 9,6443,31 7,8941,88 <0,07 | pokis i 6yna 3HauyLLe 6iNbLIOKD HiK Y NaALiEHTIB
MKy MMONb/n 8,382,998 | 810£2,45 <095 | 3 Hy (8,90+4,41) pokis (P<0,001). Kpim uporo,
HbA,, % 7,2341,27 7,1941,72 <093 | dopmyBaHHa Y y AOCAiAKYBaHUX ChpAKeHe
3XC, Mmonb/n 5,140,9 5,31+1,14 <0,56 | 3 poseutkom [IH, Ha Wp BKasye aHauylle nia-
XC-NNBLL, Mmonb/n 1,24+0,29 1,0240,31 <0,05 | guueHHn pisra AT, KoHueHTpauii Kp 8 Kposi,
Tr, mmonb/n 1,3440,28 2,4%0,70 <0,01 HapOCTaHHA NpPOTEiHypii, 3HMKeHHA PLUKD
CK B KpOBi, MKMO/Ib/N 235,76+53,67 | 471,64+120,76 | <0,00001 o PKCK Ta KOHLEHTpaLiiHoi (yHKLii HUPOK
AH, €, 182,1410,3 | 267,5426,3 <0,01 (ame. Tabn. 1). Tak, nuTOoma Bara ceui natjeH-
TKH, € 209,1£10,2 | 316,3£39,8 <0,0001 | tig 3 HY 6yna 3Hauylie BULE HiXK Y NaLLiEeHTIB
KH, €, 162,4#11,2 | 23804183 | <001 | 3y (1018+1,0) i (1010+2,0) r/mn, BianosigHo
TkH, €, 187,6+10,9 | 288,0%+33,2 <0,02 (P<0,05). Buwieo3HaueHe BKasye Ha Te, WO B
CK B KpOBi, MKMOAIb/AN 217,552, 3 386,1+72,8 <0,01 reHesi MY y nauientis 3 LLJ 1 TMny npiopuTeTHe

Kp KpoBi, MKMO/Ib/N 85,345,2 126,1+7,3 <0,01 3HaYeHHsA Ma€ po3BUTOK [H.

®ibpiHoreH, r/n 3,1+0,1 3,90,1 <0,01 laeHTMdikauia Tuny MY nokasana, wo iso-
AkTMBHIiCTb KO, HMonb/XxB/MA | 2,5540,18 3,98+0,36 <0,01 NbOBaHWUIM TiNepnpoAyKTUBHUIMA TUN BUABAA-
Exkckpeuia CK, mmonb/n/poby | 2,28+0,31 6,68+1,06 <0,0001 eTbca y 5,9% (n=2) obcTexeHux 3 TY; rinepn-
PLUKD , cop MA/XB/1,73M° 88,447,1 62,848,3 <0,05 POAYKTUBHO-TiNOEKCKpeTopHuin — vy 32,4%
PK_, Mn/x8 12,2411 19,5¢1,3 <0,01 (n=11), rinoekckpeTopHUit — y 61,7% (n=21).
AnbbymiHypisa, mr/no6a 182,0+20,0 456,1+54,0 <0,001 lnoeKcKpeTopHUit TUN acouitoBaBcs 3 Mopy-

LUEHHAMM peHanbHoi ekckpelii CK, B ToM Yac siK
rinepnpoAyKTUBHO-TIMOEKCKPETOPHUI 3 BUCO-
Koo npoaykuieto CK B opraHiami i 3HMMKEHHAM
il peHanbHOI ekckpedii. lNinepnpoaykuia CK, wo
OUuiHIOBanacAa 3a KoHueHTpauieto MO B Kposi,
cnocrepirasca y 38,2% naujieHTis 3 'Y, B ToM Yac
AK 3HMXKEHHA peHanbHoi ekcKpeuii CK—y 94,1%
(n=32) (>100% 3a paxyHOK 3MilaHUX TuNiB).

TobTo 3HUXKEHHA peHanbHOI ekckpeuii CK BiabyBanoca
y nepeBaKHoi binblwocTi nauieHTis 3 LA, 1 Tmny.

3 meTot BCTAaHOB/EHHA 3HavyeHHA [JH B natoreHesi
MY y nauienTis 3 L, 1 Tmny obcTtexkeHi 6ynu noginexi Ha
rpynu 3 ypaxyBaHHA BupasHocTi Y. Mig supasHow MY
po3yminn cupoBaTKoBy KoHueHTpaLito CK, wo nepesu-
Lwye 75 nepueHTUIb, AKOMY BiANOBIAAE KOHLEHTPaALiA
CK > 445 mKkmonb/n. NopiBHANBHWUIA aHani3 KAiHiKo-6io-
XiMiYHMX NOKa3HuMKiB y nauieHTiB 3 LU 1 Tmny 3 TY 3 ypa-
XyBaHHSA il BUpPa3HOCTI NpeacTaBaeHo B Tabnuui 2.

BcTaHOBNEHO, WO A0CNIAXKYBAHUM 3 KOHLLEHTpaL,i-
eto CK B KpoBi 2445 MKMO/b/N NpuTamaHHi KniHiko-na-
6opaTopHi 03Hakn XHH, a came HasfBHiCTb aHEMIYHOTrO
CUHAPOMY, 3HUMKEHHS KiNIbKOCTI TpombouumTis, nporpe-

CyBaHHA Amcainigemii, npoteinypii (>1r/n), 3HUKEHHS
peHanbHoi ekckpewii CK, plUK® . PK_ i KoHueHTpa-
LiMHOI PyHKUii HMPOK. TaK, NUTOMA Bara ceyi y nauieH-
TiB 3 CMPOBATKOBO KOHLEeHTpaujieto CK=450 MKmonb/n
6yna 3HauyLLLEe HUXKYA HiXK Y NaLiEHTIB 3 KOHLUEHTpaLLED
CK<445 mkmonb/n ((1007+2,0) i (1015+1,0) r/mn), Bia-
nosigHo (P<0,01). BUu3HaueHo, WO Yy NaLeHTIB 3 BUPa3-
HOtO 'Y Ha T/i 3HMMKeHHA PK_, cnocTepiratoTbes 3HavyLwe
BULLI KOHUeHTpauji MO B Kposi (aus. Tabna. 2). Y gocni-
O)KYBaHUX BCTAaHOB/IEHO HENiHiliHY acoujauito mix pis-
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HemM anbbymiHypii i CMPOBATKOBOK KOHLEH-
Tpauieto CK (r=-0,47; P=0,0002).

MopiBHANbHWUIA aHani3 pLUKD PK, Ta

CKD-EPIY

Tabnuusa 2 — MopiBHANBbHUIA aHaNi3 KNiHiIKO-6ioXimiuHUX
noKasHuKiB y nauieHTis 3 L 1 TMny 3 ypaxyBaHHAM

BupasHocrti Y

OK_, MOKasas, WO 3HWKEHHA eKC'KpELI,i'I' QK 3a Mauienmn 3 L 1 Tany
MY y naujiextie 3 U4 1 Tuny B 6inbwocTi BY-
nagKis peapisyeTbCH yepes MOpyueHHA mo- MOKa3HUK :‘i’ﬂ“'(-:'ﬁ:zpjs' KoHLeHTpaLis CK P
mepynapHoi GinbTpadii ypaTtis (auB. Tabn. 2). mkmonb/n | 2345 MKMONb/A
Y 89,3% [OCNIAMKYBaAHNX 3 HU3bKOIO eKCKpeLi- (n=15) (n=19)
eto CK cnocrepiraetbea 3HikeHHA PR, ., ek g kposi, mkmons/n 355,19+43,21 | 538,69t42,62 | <0,0001
Ta qmwe y 8,1% npurHiveHHs i KaHanbLeBol [, " 276,3+17,1 316,5¢21,2 <0,05
cexpeuii. To6To, 3HMMKeHHA pLUK® .y naui- TKH, €, 322,3426.1 356,1425,5 <0,05
enTiB 3 U/, 1 Tmny 3 BupasHoto 'Y morKe BKasy- K, €, 242,0£16,3 284,0215,3 <0.05
BaTV Ha po3BMTOK fiH. . TKH, €, 296,0423,0 328,0+23,1 <0,05
MopyweHHA peHanbHOi eKckpeuii CK —

AKTUBHICTb KO, HMONb/XB/MN 3,72+0,38 4,6+0,32 <0,001
MoOXKe ByTM 0BYMOBIEHO K 3HUMKEHHAM [N10-
MepynApHOT dinbTpaui CK, TaK i nocuaeHHam | MMOnb/n 8,2113,10 8124212 NS
i KaHanbLEBOT peabeoplyii a60 NPUrHiYeHHAM | o MMOL/A 9,0842,8 8,4042,5 NS
KaHanbLeBoi cekpeuji [12]. Mpaktuuro 90 [HPA..% 7,43%0,81 7,791,02 NS
% CK, Wo npoxoautb 4Yepes dinbtpaLiitHmii | 3XC Mmonb/n 5,34:0,6 6,240,8 <0,05
6ap’ep peabcopbyeTbea B 51 CermeHTi NPoKcK- XC-NMBLL, mmonb/n 1,22+0,21 0,98+0,30 <0,001
MasbHUX KaHanbLaX HedpOHY, B TOM yac AK | TT, MMO/b/A 1,7840,33 3,1£0,34 <0,001
KinbKicTb CK, L0 eKCKPEeTYETbCA, peryntoetbea | Pibpuroren, r/n 4,140,1 4,810,1 <0,01
nocTraomepynapHoto peabcopbuieto i cekpe- |Eputpoumnty, 10%/n 4,20,1 3,7+0,2 <0,01
uieto [13]. Y noamHm Tinbkn 5-10% Biadinb- |remornobix, r/n 128,246,1 108,4+2,30 <0,01
TPOBaHWX ypaTiB BUBOAMUTLCA 3 ceyeto, binblwa | TpombouunTty, 102/n 218,27,8 186,5+3,4 <0,001
yacTMHa peabcopbyeTbca B MPOKCUMANBHUX | Kp KpoBi, MKMO/b// 108,3+5,2 136,17,1 <0,01
KaHanbuax HedpoHy [14]. docnigkeHHs 90-X | Exkckpeuis CK, Mmonb/n/aoby |  6,88+1,02 4,60+1,03 <0,01
POKiB MMHYN0rO CTOPIYYA NOKasany, WO ypaTH |LWKe,,_ ma/xs/1,73m? 63,3+11,2 48,0+11,0 <0,05
Maiixe MOBHICTIO peabcopbytoTbea i eKcKpe- [pK_  mn/xe 10,2+1,4 77+1,3 <0,01
TYIOTbCA HAPKaMW B PesynbTaTi KaHanbUeBOT | any6yminypis, mr/ao6a 496,8+52,0 | 1080,0£36,0 | <0,001

cekpedji. MpoTe ni3Hiwe 6yn0 NoOKasaHo, WO
pPONb KaHaNbLEBOI CeKpeLii B LbOMy NpoLeci
Aewo nepebinblueHa, a eKCKpeToBaHi ypaTty,

NpumiTKN: AH — afieHiH; TH — ryaHiH; KH — KCAHTWUH; TKH — riNOKCaHTWH; K, — rntoko3a
KpoBi HaTwe; MK — rtoKko3a KpoBi Yepes 2 roanHu nicna ixi; HbA | — rnikosunbosa-
HWU remornobiH; 3XC — 3aranbHuii xonectepon; XC-/INBLL, — xonectepon ninonpote-

NpeACTaBAOTb coboto Bi,ﬂ,d)ianpOBaHi ypaTy, HiB BMCOKOI WnnbHocTi; TI — Tpuriuepunamn; CK — ceyoBa kncnota; Kp — KpeaTuHiH;

AKi YHUKHYM peabcopbuii [15, 16].

dakTop BNAMBY NiABULLEHOI KaHaNbLLEBOT
peabcopbuii CK y nauieHTis 3 LA 1 TMNy MosKHa no-
BHICTIO BiIKMHYTWU, OCKiNbKM peabcopbuia CK 610Ky-
€TbCA [NIIOKO3010, L0 3HAXOAMUTb BCEPEAMHI KaHaNbLLB.
BcTaHOBNEHO, WO [/OKO3ypia acouinoBaHa 3 nigBu-
weHoto ekckpeuieto CK i 3HMKEHHAM i CMpOBATKOBOI
KOHLeHTpauii [17, 18]. MNMokasaHo, o iHAYKLUiA rocTpoi
rinepriikemii nif Yyac eyrnikemiyHoro Kaemn-Tecty npwm-
3BOAMTb A0 MiABULLEHHA EKCKpeLji IIoKo3n 3 ceyeto,
AKa acouiioBaHa 3 niaguweHHAM ekckpeuii CK. Le
Y3rOAKYETHCA 3 AOCNIOKEHHAMM, B AKMX MOKA3aHO, LLO
iHAYKUiA rinepraikemii NigBULLYE eKCKpeLito IOKO3N i
CK y naujentis 3 U 1 Tmny [19]. Came Ha ubomy mexa-
Hi3Mi FPYHTYETbCA FiNOYPUKEMIYHWUI edeKT NiKapCbKnx
3acobiB 3 Knacy iHribiTopiB HaTpiN3aneKHOro KoTpaH-
cnopTepa rAKo3u 2-ro Tuny. MokasaHo, WO B OCHOBI
3B’A3KY MiXK eKckpeuieto rmoko3um i CK € KoHKypeHLis
moneKyn rnokosun i CK 3a TpaHcnopTep rtoko3n GLUT 9,
AKUI EKCNPEeCYETbCA Ha amnikasbHiM i 6a3onatepanbHii
mMembpaHax MPOKCMMasbHUX KaHanbLiB HedppoHy [17,
20]. HewopasHo 6ynu 3’sscoBaHi MexaHi3amu TpaHCNopTy
ypaTiB 3 igeHTMdiKauieto YoTMpbOX BinKiB-TpaHcnopTe-
piB ypartis: UAT (ypaTHWUI TpaHcnopTep), ABa NpeacTaB-
HWKA POAMHM OPraHiYHMX TPaHCNOpPTepiB-aHioOHIB (OAT1
i OAT,), noB’A3aHwX i3 KaHaNbLLEBOIO CEKPeLieo ypaTiB, i
OCHOBHWI BinoK, BigNOBigaNbHUI 32 KaHaNbLEBY peab-
cop6uito ypatie — URAT , loKanisoBaHmii Ha MembpaHax
KNITUH NPOKCMManbHUX KaHanbLis [21].

TobTo 3HMKeHHA ekckpeuii CK y mauienTtis 3 U4 1
TMNy obymoBnieHe abo 3HUKEHHAM LBUAKOCTI K1ybou-

PK_, — peHanbHwii knipeHc CK; plLIK®
dinbTpauii 3a dopmynoto CKD-EPI

o.ep — PO3PAXYHKOBA LWBMAKICTL Kny604KoBOI
KoBOi dinbTpauii abo npurHiyueHHAM cekpelii Ha piBHi
KaHanbLiB HeppoHiB. TaKMM YMHOM, AiarHOCTUYHE 3Ha-
yeHHA Y y nauienta 3 LA 1 Tmny nonArae B Tomy, Wo ii
HaABHICTb, 0CO6MBO BaKKoi Y, BKa3ye Ha MOMK/IMBUIA
po3sutok [1H, 30Kpema aiabeTmyHoro rnomepynockne-
po3y. Came pO3BUTKOM fiabeTUYHOro rnomepynockie-
PO3y MOXHa MOACHUTK 3HMKeHHs PK , y nauieHTis 3 LU,
1 tmny.

BucHoBKM.

Finepypukemisa y naujieHTiB 3 LyKpoBUM fiabeTtom 1
™mny (19,5 %) AeTepmiHOBaHA TPUBANICTIO 3aXBOPHOBAH-
HA.

Y 61,7% naLieHTiB BUABNAETLCA TIMOEKCKPETOPHUIA
TUMN rinepypuKemii, acoLiioBaHMI 3 NOPYLUEHHAMMU pe-
Ha/IbHOI eKCKpeLLii Ce40BOi KNCO0TH.

dopmyBaHHA rinepypuKemii y naLieHTiB 3 LyKPOBUM
Aiabetom 1 TuNy cnpskeHe 3 PO3BUTKOM AiabeTnyHoi
HedponaTii, Ha WO BKa3ye NporpecyBaHHA apTepiajb-
HOI rinepTeHsii, NiABULLEHHA KOHLLEHTPaUii KpeaTUHIHy
B KPOBi, HAPOCTaHHA NPOTEiHYPIi, 3HUKEHHA WBUAKOCTI
KNyb60o4KoBOI GiNbTpaLii, peHanbHOro KAipeHcy ce4oBoi
KMCNOTM Ta KOHUEHTPALIMHOT QYHKL,iT HUPOK.

MauieHTam 3 uyKpoBum giabetom 1 Tuny 3 cu-
POBATKOBOK KOHLEHTPALLIEID CevyoBOi Kucnotm 2445
MKMO/b/N NpUTamaHHi KNiHiKo-nabopaTopHi 03HaKM
XPOHIYHOI HMPKOBOI HEAOCTATHOCTI: HAABHICTb aHEeMIu-
HOTO CUMHAPOMY, 3HUMKEHHA KiNbKOCTi TpombouwuTis,
nporpecyBaHHA Auchinigemii, BMpasHa npoTeiHypia
(>1r/n), 3HMXKEHHA eKCKpeLii Ce4oBOT KUCNOTH, LWBUAKO-
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CTi KNy60o4KOBOI PiNbTpaL,i, peHaNbHOro KnipeHcy ceyo- MepcneKkTMBM NOAANbLINX [OCAIAMKEHD.

BOT KMC/IOTU | KOHLLEHTPALLIAHOT GYHKUIT HUPOK. OTpuMaHi pesynbTaTit CBifYaTh NPO AOLiNbHICTb MO-
BM3HAYeHO, WO 3HMKEHHA pPeHaNbHOI eKcKpeLii ce-

YOBOT KMC/IOTW Y NALLIEHTIB 3 LyKpoBUM aiabeTom 1 Tuny
3 rinepypuKemiero B BiNbLIOCTI BUNAAKIB peanisyeTbcs  3HAYEHHA aiabetnyHoi HedponarTii B reHesi rinepypuke-

yepes NopyLleHHA romepynapHoi ¢inbTpayii yparis. Mii y naujieHTiB i3 LyKpoBUM aiabetom 1 Tmny.
References / Nlitepartypa

. Kielstein JT, Pontremoli R, Burnier M. Management of Hyperuricemia in Patients with Chronic Kidney Disease: a Focus on Renal Protection.

Curr Hypertens Rep. 2020;22(12):102. DOI: 10.1007/s11906-020-01116-3.

Bello AK, Levin A, Lunney M, Osman MA, Ye F, Ashuntantang GE, et al. Status of care for end stage kidney disease in countries and

regions worldwide: international cross sectional survey. BMJ. 2019;367:15873. DOI: 10.1136/bm].I5873.

Johnson RJ, Bakris GL, Borghi C, Chonchol MB, Feldman D, Lanaspa MA, et al. Hyperuricemia, Acute and Chronic Kidney Disease,

Hypertension, and Cardiovascular Disease: Report of a Scientific Workshop Organized by the National Kidney Foundation. Am J Kidney

Dis. 2018;71(6):851-865. DOI: 10.1053/j.ajkd.2017.12.009.

Butler F, Alghubayshi A, Roman Y. The Epidemiology and Genetics of Hyperuricemia and Gout across Major Racial Groups: A Literature

Review and Population Genetics Secondary Database Analysis. J Pers Med. 2021;11(3):231. DOI: 10.3390/jpm11030231.

Huang Y, Li YL, Huang H, Wang L, Yuan WM, Li J. Effects of hyperuricemia on renal function of renal transplant recipients: a systematic

review and meta-analysis of cohort studies. PLoS One. 2012;7(6):€39457. DOI: 10.1371/journal.pone.0039457.

Hovind P, Rossing P, Tarnow L, Johnson RJ, Parving HH. Serum uric acid as a predictor for development of diabetic nephropathy in type

1 diabetes: an inception cohort study. Diabetes. 2009;58(7):1668-71. DOI: 10.2337/db09-0014.

Bayot ML, Lopes JE, Naidoo P. Clinical Laboratory [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 Available from: https://

www.ncbi.nlm.nih.gov/books/NBK535358/.

Kozarich JW. Welcome to Biochemistry Volume 1: No Hyphen Required. Biochemistry. 2021;60(46):3427-3428. DOI: 10.1021/acs.

biochem.1c00569.

9. Hricovini M, Owens RJ, Bak A, Kozik V, Musiat W, Pierattelli R, et al. Chemistry towards Biology-Instruct: Snapshot. Int J Mol Sci.
2022;23(23):14815. DOI: 10.3390/ijms232314815.

10.Bello AK, Levin A, Tonelli M, Okpechi IG, Feehally J, Harris D, et al. Assessment of Global Kidney Health Care Status. JAMA.
2017;317(18):1864-1881. DOI: 10.1001/jama.2017.4046.

11. Hovind P, Tarnow L, Rossing P, Jensen BR, Graae M, Torp |, et al. Predictors for the development of microalbuminuria and macroalbuminuria
in patients with type 1 diabetes: inception cohort study. BMJ. 2004 May 8;328(7448):1105. DOI: 10.1136/bm|.38070.450891.FE.

12.Wu X, You C. The biomarkers discovery of hyperuricemia and gout: proteomics and metabolomics. Peer J. 2023;11:e14554. DOI: 10.7717/
peerj.14554.

13.Marinho Y, Marques-da-Silva C, Santana PT, Chaves MM, TamuraAS, Rangel TP, et al. MSU Crystals induce sterile IL-18 secretion via P2X7
receptor activation and HMGB1 release. Biochim Biophys Acta Gen Subj. 2020;1864(1):129461. DOI: 10.1016/j.bbagen.2019.129461.

14.Maesaka JK, Fishbane S. Regulation of renal urate excretion: a critical review. Am J Kidney Dis. 1998;32(6):917-33. DOI: 10.1016/s0272-
6386(98)70067-8.

15.Roch-RamelF, GuisanB.Renal Transportof UrateinHumans. News Physiol Sci. 1999;14:80-84.DOI: 10.1152/physiologyonline.1999.14.2.80.

16.Chaudhary K, Malhotra K, Sowers J, Aroor A. Uric Acid - key ingredient in the recipe for cardiorenal metabolic syndrome. Cardiorenal Med.
2013;3(3):208-220. DOI: 10.1159/000355405.

17.Chen J, Qiu SH, Guo HJ, Li W, Sun ZL. Increased urinary glucose excretion is associated with a reduced risk of hyperuricaemia. Diabet
Med. 2019;36(7):902-907. DOI: 10.1111/dme.13956.

18.Padova J, Patchefsky A, Onesti G, Faludi G, Bendersky G. The effect of glucose loads on renal uric acid excretion in diabetic patients.
Metabolism. 1964;13:507-12. DOI: 10.1016/0026-0495(64)90137-4.

19. Lytvyn Y, Skrtié M, Yang GK, Yip PM, Perkins BA, Cherney DZ. Glycosuria-mediated urinary uric acid excretion in patients with uncomplicated
type 1 diabetes mellitus. Am J Physiol Renal Physiol. 2015;308(2):F77-83. DOI: 10.1152/ajprenal.00555.2014.

20.Bobulescu IA, Moe OW. Renal transport of uric acid: evolving concepts and uncertainties. Adv Chronic Kidney Dis. 2012;19(6):358-71.
DOI: 10.1053/j.ackd.2012.07.009.

21.Alghamdi YS, Soliman MM, Nassan MA. Impact of Lesinurad and allopurinol on experimental Hyperuricemia in mice: biochemical,

molecular and Immunohistochemical study. BMC Pharmacol Toxicol. 2020;21(1):10. DOI: 10.1186/s40360-020-0386-7.

[aNbLUOro BUBYEHHS CTaHy NyPMHOBOro Metabosismy Ta

-

N

w

&

o

o

N

©

3HAYEHHA AIABETUYMHOI HEDPOMATII B FEHE3I MNNEPYPUKEMITY NALIEHTIB 3 LLYKPOBUM AIABETOM 1 TUNY

YepHsaesa A. O., Mukutiok M. P.

Pestome. Llykposuit giabet 1 TMny — AOMiHYtO4Ya NATONOTIA, 3@ AKOT PO3BMBAETLCA KiHLLEBA CTaAiA XPOHIYHOI HUPKO-
BOI He4OCTaTHOCTI. 3a3BMYald y NaLLiEHTIB i3 LyKpoBMM AiabeTom 1 TNy BiabyBaeTbcA KOMBIHOBaHWUI BNANB Ha GYHK-
Lito HUPOK AEKiNbKOX haKTOPIB: rinepraikemis, apTepia/ibHa rinepTeHsia, rinepypukemisa Towo.

Memoto docnidxceHHa byno npoBefeHHA KOMNAEKCHOTO aHanisy CTaHy NypuMHOBOro MeTabonismy Ta BUSHAYEHHA
3HaYeHHs AjabeTnyHoi HedponarTii B reHesi rinepypuKemii y NawieHTiB i3 LyKpoBum aiabetom 1 Tmny.

06’ekm i memoodu OocnidxceHHA. ObcTerxkeHo 181 maujieHTa i3 LyKpoBum giabetom 1 Tuny (94 »KiHoK i 87 4onoBi-
KiB), cepefHiit Bik cTaHoBMB (42,5£12,1) poKiB, TPMBaNiCTb 3aXxBOptoBaHHA — (17,816,6) poKiB. B LiNbHil KpoBi BU3Ha-
Yann BMICT remorn106iHy, KiZIbKiCTb epuUTpoLMTiB Ta TPOMOOLMTIB, B BEHO3HIN KPOBi — piBEHb rMiKemii HaTLe i yepes 2
FOAMHW NicnA BKi, TiKO3MNbOBAaHOTO remorno6iHy, KOHLEHTPaLil0 KpeaTuHiHY, CeYOBOi KUCIOTK, NYPUHOBUX OCHOB,
dibpuHOreHy, 3aranbHOroO X0NecTepony, TPUMILEPUAiB, XONecTeposy NiNonpoTeiHiB BUCOKOI LiIbHOCTI, aKTUBHICTb
KCaHTMHOKCMAA3M. Po3paxoByBanu WBMAKICTb KnyboukoBoi ¢inbrpauii 3a popmynoto CKD-EPI i peHanbHUI KnipeHc
CevyoBOi KMCOTW. JoCcniasKyBanmn ekckpeLito anbbymiHy i ce4oBOi KUCNOTHU.

Pe3ynemamu. B 3aranbHiii BUGipLI NaLLEHTIB i3 LyKpoBuM aiabetom 1 Tmny rinepypuKemito giarHoctosaHo y 19,5%
navieHTiB. BCTaHOBNEHO, WO FiNepypuKemia y NaLieHTiB i3 LyKpoBMM aiabetom 1 Tmny AeTepmiHOBaHa TPUBAICTb 3a-
XBOPIOBAHHA. BM3HauYeHO, L0 i301b0BaHUI FiNepnpoAyKTUBHUI TUN TinepypuKemii 3ycTpivaeTbes y 5,9% nauieHTis,
rinepnpoayKTUBHO-TINOEKCKPeTOPHU —y 32,4%, rinoekckpeTopHuii —y 61,7%. FNinepnpoayKLia ce4oBOi KUCNOTH CMo-
cTepiranaca y 38,2% naujieHTiB 3 rinepypurKemieto, B TOM Yac AK 3HMXKeHa ekckpeuia —y 94,1%. JocnigxyBaHUM i3 KOH-
LEHTPaLLiEl0 CeYOBOT KUCIOTM B KPOBI 2445 MKMO/b/N NPUTaMaHHI KNiHiIKo-nabopaTopHi 03HaKM XPOHIYHOI HUPKOBOT
HEel0CTaTHOCTI: HasiBHICTb aHEMIYHOrO CUHAPOMY, 3HUMKEHHA KiZIbKOCTI TPOMBOLMTIB, MpOrpecyBaHHA AUCAiNigemii i
NpOoTeiHypii, 3HMXKeHHA A060BOT EKCKpeLil CeYOBOI KMCNOTU, PO3PaxyHKOBOI WBMAKOCTI KNybouKkoBoi dinsTpalii, pe-
HaNIbHOTO KNipeHCYy CEeYOBOI KUCNOTU | KOHLEHTPALiMHOT GYHKLLT HUPOK.
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BucHosku. Tinepypukemia y nauieHTiB i3 uykposum giabetom 1 Tnny (19,5%) netepmiHoBaHa TPUBAJICTIO 3aXBO-
ptoBaHHA. Y 61,7% naLieHTiB BUABAAETLCA NiNOEKCKPETOPHUIA TUN TFiNepypuKeMmii, acoLiioBaHN 3 MOPYLUEHHAMM pe-
Ha/IbHOT eKcKpeLii ceqoBoi Kncnotn. PopmyBaHHA rinepypuKemii y naLieHTis 3 LyKposum giabetom 1 Tuny cnpsaxeHe
3 PO3BUTKOM fiabeTnyHoi Hedponarii, Ha WO BKa3ye NporpecyBaHHA apTepiasibHOI rinepTeHsii, NiABULWEHHS KOHUEH-
TpaLii KpeaTUHiHy B KPOBi, HAPOCTaHHA NPOTEIHYPIl, 3HUMKEHHA PO3PaXyHKOBOI LWBUAKOCTI KNY60o4KoBOI dinbTpaLii, pe-
HaANbHOTO KNipeHCY CEYOBOT KUCNOTU Ta KOHLEHTPALMHOT GYHKLiT HUPOK. MNaLieHTam i3 CMPOBATKOBO KOHLIEHTPALLIEHD
CeYOBOI KMCNOTU 2445 MKMO/b/N NpUTaMaHHi KNiHiKo-nabopaTopHi 03HaKM XPOHIYHOI HUPKOBOI HEAOCTATHOCTI: Ha-
ABHICTb aHEMIYHOTO CMHAPOMY, 3HUMKEHHSA KiNbKOCTI TPOMBOLMTIB, NPOrpecyBaHHA aucainigemii, BUpasHa npoTeiHy-
pif, 3HWKEHHS eKCKpeL,ii Ce40BOT KMCIOTH, PO3PAaxyYHKOBOI WBMAKOCTI KNyboUKoBOi GinbTpaLii, peHasbHOro KaipeHcy
CEYOBOI KNCNOTU | KOHLEHTPALIMHOT GYHKLLT HUPOK. S3HUKEHHA peHasIbHOI eKCKpeLii ce40BOi KUCNOTU 3a rinepypuKemii
y NaLieHTIiB i3 LyKpoBum ajiabetom 1 Tmny B 6iNbLIOCTI BUNAAKiB peanisyeTbca yepes nopyLeHHsA MIoMepyaapHOT dinb-
Tpauii yparTis.

Kntouosi cnosa: rinepypukemis, uykposuii giabet 1 tuny, giabetnyHa Hedponartin

THE SIGNIFICANCE OF DIABETIC NEPHROPATHY IN THE GENESIS OF HYPERURIKEMIA IN PATIENTS WITH TYPE 1
DIABETES

Chernyaeva A. O., Mykytyuk M. R.

Abstract. Type 1 diabetes mellitus is a dominant pathology that develops into end-stage chronic renal failure.
Usually, patients with type 1 diabetes have a combined effect on kidney function of several factors: hyperglycemia,
arterial hypertension, hyperuricemia, etc.

The purpose the study was a comprehensive analysis of the state of purine metabolism and determination of the
significance of diabetic nephropathy in the genesis of hyperuricemia in patients with type 1 diabetes.

Methods. Examined181 patients with type 1 diabetes (94 women and 87 men), the average age was (42.5+12.1)
years, the duration of the disease was (17.8+6.6) years. In whole blood, the hemoglobin content, the number of
erythrocytes and platelets, in venous blood — the level of fasting and 2 hours after eating glycemia, glycosylated
hemoglobin, the concentration of creatinine, uric acid, purine bases, fibrinogen, total cholesterol, triglycerides, high-
density lipoprotein cholesterol, xanthine oxidase activity. Glomerular filtration rate was calculated according to the
CKD-EPI formula and renal clearance of uric acid. The excretion of albumin and uric acid was studied.

The results. In the total sample of patients with type 1 diabetes, hyperuricemia was diagnosed in 19.5% of patients.
It has been established that hyperuricemia in patients with type 1 diabetes determines the duration of the disease. It
was determined that the isolated hyperproductive type of hyperuricemia occurs in 5.9% of patients, hyperproductive-
hypoexcretory — in 32.4%, hypoexcretory — in 61.7%. Hyperproduction of uric acid was observed in 38.2% of patients
with hyperuricemia, while reduced excretion was observed in 94.1%. Subjects with blood uric acid concentration 2445
umol/l have clinical and laboratory signs of chronic renal failure: the presence of anemic syndrome, a decrease in the
number of platelets, the progression of dyslipidemia and proteinuria, a decrease in the daily excretion of uric acid, the
estimated glomerular filtration rate,

Conclusions. Hyperuricemia in patients with type 1 diabetes (19.5%) is determined by the duration of the disease. In
61.7% of patients, the hypoexcretory type of hyperuricemia associated with disorders of renal excretion of uric acid is
detected. The formation of hyperuricemia in patients with type 1 diabetes mellitus is associated with the development
of diabetic nephropathy, as indicated by the progression of arterial hypertension, an increase in the concentration
of creatinine in the blood, an increase in proteinuria, a decrease in the estimated rate of glomerular filtration, renal
clearance of uric acid, and the concentration function of the kidneys. Patients with a serum concentration of uric acid
>445 umol/l have clinical and laboratory signs of chronic renal failure: the presence of anemic syndrome, a decrease
in the number of platelets, progression of dyslipidemia, pronounced proteinuria, reduction of uric acid excretion,
estimated glomerular filtration rate, renal clearance of uric acid and concentration function of the kidneys. Decreased
renal excretion of uric acid due to hyperuricemia in patients with type 1 diabetes mellitus is in most cases realized due
to impaired glomerular urate filtration.

Key words: hyperuricemia, type 1 diabetes, diabetic nephropathy
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