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Abstract. The aim of the study was to investigate insulin resistance in patients with pancreatic and colorectal
cancer diagnosed in people with type 2 diabetes.

Materials and methods. 64 patients were examined. They were divided into the following groups: group I —
healthy people (control group) (n = 16); group II — patients with type 2 diabetes without cancer (n = 28); group Illa —
patients with type 2 diabetes with pancreatic cancer (n = 10), group IIIb — patients with type 2 diabetes with colorectal
cancer (n = 10). The study involved patients from specialized departments of the Ivano-Frankivsk Regional Hospital
and the Precarpathian Clinical Oncology Center.

Blood insulin levels were determined by enzyme-linked immunosorbent assay, using Insulin ELISA diagnostic
kits, EIA-2935. Fasting blood glucose was determined by glucose oxidase method. Compensation for diabetes was
assessed by the level of glycated hemoglobin (HbAlc) and determined by ion exchange chromatography. Data analysis
was performed using Statistica 12.0 (StatSoft Inc., USA). Differences between the values in the comparison groups
were determined by Student’s t-test and were considered significant at P < 0.05.

Results. Patients with type 2 diabetes who were diagnosed with pancreatic cancer or colorectal cancer were
older, compared with patients with type 2 diabetes without cancer (P < 0.05). Obesity was diagnosed in patients with
colorectal cancer of group IIIb, their BMI was higher in comparison with patients of group Illa who suffered from pan-
creatic cancer (P < 0.05). BMI in patients of group Illa was lower than in control group (P < 0.05), in patients of group
II (P < 0.05) and in patients of group IIIb with colorectal cancer (P < 0.05).

Compared with patients of group II, patients with pancreatic and colorectal cancer had significantly lower insu-
lin levels (P < 0.05), but significantly higher fasting blood glucose levels (P < 0.05). Insulin resistance according to the
HOMA-IR index (> 3.0) was detected in both types of cancer. The HOMA-IR index in patients with pancreatic cancer
was significantly lower than in patients of group II (P < 0.05). The level of HbAlc in patients with type 2 diabetes
without cancer and in patients with cancer diagnosed on the background of diabetes did not differ significantly (P >
0.05).

Prior to cancer detection, the same number of patients (50.0%) received metformin-free therapy in both the
pancreatic cancer group and the colorectal cancer group. However, the duration of diabetes in patients with pancreatic
cancer was 2.90 £ 2.60 years and was significantly shorter than in patients with colorectal cancer 9.70 + 5.66 (P < 0.05).
80.0% of patients in group Illa had a history of diabetes less than 5 years, and 80.0% of patients in group IIIb — more
than 5 years.

Conclusions:

1.In patients with type 2 diabetes mellitus with pancreatic cancer, as well as in patients with colorectal cancer,
insulin resistance was detected by the HOMA-IR index, which depended on the combined effect of insulin and hyper-
glycemia in patients with colorectal cancer and on the fasting blood glucose in patients with pancreatic cancer.

2. The absence of hyperinsulinemia, the short duration of type 2 diabetes in patients with pancreatic cancer
may be indirect evidence of cancer induced pancreatogenic diabetes (T3cDM) in the majority of patients of this group.

3. For elderly patients with newly diagnosed diabetes mellitus without obesity, without hyperinsulinemia,
screening for pancreatic cancer is recommended.
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Introduction. Numerous scientific studies prove
an increased risk of cancer in patients with type 2 diabe-
tes mellitus (T2D) [1]. Given the rapid increase in the
incidence of T2D, it is reasonable to expect an increasing
frequency of cancer due to patients with diabetes.

Obesity, hyperinsulinemia and hyperglycemia
are recognized as important factors of oncogenesis in
patients with T2D [2]. It is known that about 80% of
patients with T2D suffer from obesity, which is recog-
nized as a favorable background for cancer due to chronic
inflammation, activation of the body’s immune system,

insulin resistance, hyperglycemia and hyperinsulinemia
[31].

Insulin resistance in T2D is associated with de-
crease of insulin sensitivity of muscle and adipose tissue
and liver. There is an insufficient absorption of glucose
by myocytes in muscular tissue, and in adipose tissue the
insufficient influence of insulin promotes lipolysis, ac-
cumulation of free fatty acids (FFA) and atherogenic
dyslipidemia. Insulin resistance of liver tissue causes a
decrease in glycogen synthesis, activation of glycogenol-
ysis and gluconeogenesis [4].
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Assessment of insulin resistance in clinical prac-
tice is done by calculating the HOMA-IR index (Homeo-
stasis Model Assessment of Insulin Resistance) according
to the formula: HOMA-IR index = fasting blood glucose
(mmol/l) x fasting insulin (ulU/1)/22.5). Normally, the
number is < 3.0. That is, both insulin levels and fasting
blood glucose levels affect the HOMA-IR index.

Physiological metabolic and proliferative (in hy-
perinsulinemia) effects of insulin are realized after bind-
ing of the hormone to the insulin receptor (IR-A, IR-B)
on cell membranes. After binding of insulin to IR-A, the
insulin receptor substrate (IRS) is activated, which trig-
gers the signaling pathways of phosphatidylinositol-3-
kinase (PI3K) and mitogen-activated protein kinase
(MAPK), that are involved in both metabolic regulation
and oncogenesis. Insulin and IGF-1-induced hyperactiva-
tion of PI3K has been shown to promote cell transition
from the G1 to the S phase of the cell cycle, cell prolifer-
ation, and inhibition of apoptosis [5].

Hyperglycemia is the second important factor in
oncogenesis in T2D. The direct dependence of proliferat-
ing cells on blood glucose levels has long been discov-
ered by scientists. It has been shown that cancer cells
require a powerful energy supply for division, which is
mainly obtained by anaerobic glycolysis in conditions of
insufficient blood supply and hypoxia [6]. The ability of
hyperglycemia to affect the sensitization of proliferating
cells to treatment has been proven [7].

Many studies have shown an increased risk of
pancreatic and colorectal cancer in patients with T2D,
explaining the mechanisms of association of two diseases
due to obesity and insulin resistance [8, 9, 10, 11]. How-
ever, there are scientific studies that do not link pancreat-
ic cancer with obesity [12, 13].

The purpose of the study: to investigate insulin
resistance in patients with pancreatic and colorectal can-
cer diagnosed in people with T2D.

Materials and methods. The study was con-
ducted following the guidelines of the Declaration of
Helsinki (1975) and its revised version of 1983. The
study involved patients from specialized departments of
the Ivano-Frankivsk Regional Hospital and the Precarpa-
thian Clinical Oncology Center. 64 patients were exam-
ined. They were divided into the following groups: group
I — healthy people (control group) (n = 16); group II —
patients with T2D (n = 28); group Illa — T2D patients
with pancreatic cancer (n = 10), group IIIb — T2D pa-
tients with colorectal cancer (n = 10). Treatment of pa-
tients with T2D in groups II and III included various
combinations of tablet antihyperglycemic drugs and insu-
lin.

The level of blood insulin was determined by
enzyme-linked immunosorbent assay in the interdepart-
mental scientific laboratory of IFNMU named after
Academician Ye.M. Neiko on an automatic analyzer Stat
fax 303+ (USA), using diagnostic kits Insulin ELISA,
EIA-2935. According to laboratory kits, the normal insu-
lin level was 2-25 pMod/ml. Fasting blood glucose
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(FBG) was determined by glucose oxidase method. Com-
pensation of diabetes mellitus (DM) was assessed by the
level of glycated hemoglobin (HbAlc), determined by
ion exchange chromatography, on an automatic analyzer
BIO-RAD D-10 (USA).

Data analysis was performed using Statistica
12.0 (StatSoft Inc., USA) [14]. Differences between the
values in the comparison groups were determined by
Student’s t-test and were considered significant at P <
0.05.

Results. The results of patients with pancreatic
and colorectal cancer were compared with the control
group (group I) and with T2D patients without cancer
(group II). Naturally, patients with T2D without cancer of
group 11, as well as patients with a combination of T2D
and cancer in groups Illa and IIIb, had different rates of
carbohydrate metabolism, compared to the control group,
namely higher levels of fasting glucose (P < 0,05),
HbAlc (P <0.05), HOMA-IR index (P < 0.05) (tablel).

According to the obtained data, patients of
groups Illa and IIIb were older than patients of the con-
trol group (P < 0.05) and those with T2D in group II (P <
0.05). Body mass index (BMI) of patients with pancreatic
cancer was 25.33 + 2.33 kg/m?, which was significantly
lower than in the control group (P < 0.05), group II (P <
0.05) and group IIIb (P < 0.05). BMI of patients with
colorectal cancer of group I1Ib was 32.86 + 2.58 kg/m?, it
met the criteria for obesity and was significantly higher
than in patients with pancreatic cancer (P < 0.05) (table
1).

In comparison with the data of patients of group
11, patients of groups Illa and I1Ib had significantly lower
insulin levels (P < 0.05), but significantly higher fasting
glycemia (P < 0.05). The HOMA-IR index in patients
with colorectal cancer did not differ from the values in
group II, but in patients with pancreatic cancer it was
lower than in patients of group II (P < 0.05). In both
types of cancer, the values of the HOMA-IR index met
the criteria for insulin resistance (> 3.0) (table 1). The
level of HbAlc in patients with T2D without cancer and
in patients with cancer diagnosed on the background of
diabetes did not differ significantly (P > 0.05).

When comparing the duration of DM, it was
found that before the diagnosing of cancer patients with
pancreatic cancer of group IIla had been suffering from
T2D for a significantly shorter period of time compared
with patients with colorectal cancer of group IIIb (t =
3.45, P =0.003) (table 1). The average duration of DM in
patients of group I1la was 2.90 & 2.60 years, and in group
IIIb — 9.70 + 5.66 years. It was found that 8 out of 10
patients of group Illa (80.0%) had a history of T2D less
than 5 years, while only 2 patients (20.0%) of group IIIb
had the same duration of DM.

The analysis of antihyperglycemic therapy of pa-
tients with a combination of T2D and pancreatic cancer
(Fig. 1) and colorectal cancer (Fig. 2) was carried out.
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Table 1

Comparative characteristics of clinical and laboratory parameters of patients with T2D and patients
with a combination of T2D and cancer (M % SD)

Groups BMI, Insulin, FBG, HbAlc, Index Duration of
Age, years kg/m? uMod/ml mmol/l % HOMA- IR DM
Group I 59.53 29.72 + 777+ 456063 | 5.81+0.55 1.58+0.53 A
(n=16) 5.89 2.79 2.20
Group II 56.07 + 31.82+ 23.60 + 7.57+ 7.99+£1.50 | 7.62+3.21 11.38+
(n=28) 6.87 5.53 10.83* 2.06* * * 8.28
Group Illa 65.00 + 2533+ 9.70 + 1131+ 7.98 + 4.76 + 290+
(n=10) 7.90 2,33 3.58 2.81 0.77 1.72 2.60
Group IlIb 65.40 + 32.86 14.03 £ 10.15+ 8.02+ 6.45 =+ 9.70 +
(n=10) 8.07 2.58 3.66 1.62 1.31 2.45 5.66

Notes: 1. * - the difference is significant in comparison with the values of patients of group I; 2. ** - the dif-
ference is significant in comparison with the values of patients of group II; 3. # - the difference is significant in compar-
ison with the values of patients of group Illa; 4. ~ - in this group the values were not determined. The difference was

determined using Student’s t-test (P < 0.05).

COMF
Fig. 1. Therapy schemes for
B MF+SUD T2D patients with pancreatic
= SUD cancer
& Insulin Note: MF - metformin;
SUD - sulfonylurea derivatives.
O Diet
OMF Fig. 2. Therapy schemes for
T2D patients with colorectal
o MF+SUD cancer
& SUD
. Note: MF - metformin;
® MF+Insulin SUD - sulfonylurea derivatives.
& Insulin

According to the data obtained, before the diag-
nosing of cancer, patients equally often (50.0%) used
therapy without metformin (MF) in both Illa and IIIb
groups (Fig. 1, Fig. 2). However, the duration of DM was
significantly different (table 1).

Discussion. The age characteristics of patients in
group IV confirm that cancer is one of the diseases of
aging [15]. One of the main theories of aging today is the

influence of free radical damage [16] and the theory of
pathological glycation of proteins [17]. It is known that in
DM both types of processes are involved.

Aging processes involve the transition of cells to
a senescent state, in which cells lose the ability to grow
and divide, having reached the so-called Hayflick replica-
tion limit. However, at the molecular level, the effect of
chronic pathological destabilizing signals on tumor sup-
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pressor genes can stimulate the proliferation of malignant
cells. Overexpression of growth factors (insulin and IGF-
1) and cytokines has been recognized as a signal that
induces premature aging in patients with T2D [15]. Hy-
perinsulinemia is a consequence of insulin resistance in
T2D.

The obesity in patients with colorectal cancer
explains the insulin resistance. Their HOMA-IR index
exceeded 3.0. Insulin levels in patients of group I1Ib were
higher than in the control group (P < 0.05) but did not
exceed the reference values (according to laboratory kits).
Probably, in patients with colorectal cancer, insulin re-
sistance was due to the combined effects of insulin and
hyperglycemia, which was reflected in the results of
mathematical calculations of HOMA-IR index.

Insulin and the associated IGF-1 are physiologi-
cal activators of the intracellular “insulin” signaling
pathway PI3K/Akt/mTOR through which their effects, in
particular regulation of synthesis of proteins, are realized.
In conditions of insulin resistance, the chronic effect of
hyperinsulinemia leads to excessive stimulation of this
signaling system and disruption of the processes regulat-
ed by it [18].

The absence of severe hyperinsulinemia in pa-
tients of group IIIb proves the findings of research on two
possible pathogenetic processes, which play an important
role in the genesis of T2D: insulin resistance and dys-
function of B-cells. Moreover, these processes can be
independent. It has been proven that the manifestations of
T2D occur when insulin production by B-cells is reduced
by 50.0%. Hyperglycemia is often diagnosed in patients
without obesity and insulin resistance. Studies have
shown that diabetes persists even after restoration of cell
sensitivity to insulin (after patients’ weight loss) [19].

On the other hand, insulin resistance is revealed
in many other pathological conditions without DM. It has
been proven that not all obese people develop diabetes.
The pancreas of obese patients increases insulin secretion
to compensate for insulin resistance. It is known that
people, who do not suffer from obesity, can also have
insulin resistance, probably caused by other factors. Such
factors include certain genetic defects in insulin recep-
tors, autoimmune damage to insulin receptors, and the
formation of antibodies to insulin. According to the study
of Gerich JE., dysfunction of B-cells, as well as insulin
resistance, are genetically determined and depend on
family history and ethnicity. Among the causes of re-
duced function of the pancreas are the following: heredi-
tary decrease in the mass of pancreatic cells, increased
apoptosis and reduced cell regeneration, depletion of -
cells due to prolonged insulin resistance; decreased sensi-
tivity due to chronic hyperglycemia, lipid toxicity, amy-
loid deposition in pancreatic tissue [20]. For group IIIb
patients, many of these factors may play a role.

According to the results, insulin resistance
(HOMA-IR index > 3) was also confirmed in T2D pa-
tients with pancreatic cancer, as well as in patients with
colorectal cancer. However, the analysis of clinical char-
acteristics and laboratory parameters (shown in table 1)
indicates significant differences between patients of
groups Illa and IIIb. In particular, patients with colorectal
cancer have obesity, elevated insulin levels (compared
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with controls), decompensated diabetes and, as a conse-
quence, increased HOMA-IR index.

Insulin resistance in patients with pancreatic
cancer of group Illa is not the same as in patients with
colorectal cancer. Patients in group Illa are not obese,
and their insulin levels do not differ significantly from
those in the control group (P > 0.05) and are lower than
in patients with colorectal cancer and T2D patients with-
out cancer. It is obvious that in patients of group Illa the
HOMA-IR index largely depends on the level of hyper-
glycemia. Therefore, in patients with pancreatic and colo-
rectal cancer, the components that form the numerical
value of the insulin resistance index are completely dif-
ferent.

The HOMA-IR index, obviously, does not re-
flect the true insulin sensitivity in patients of group Illa.
Therefore, assessing insulin resistance we should consid-
er the clinical preconditions for its formation and the
differentiated values of laboratory parameters that affect
the calculation of the HOMA-IR index. It is believed that
hyperinsulinemia is more reliably and positively correlat-
ed with insulin resistance [21].

Elevated HbAlc in patients with diabetes re-
quires additional search for causes and mechanisms of
decompensation. Determining the type of dominant dis-
orders of carbohydrate metabolism is individual and
important for choosing the right treatment regimen. One
of the methods for determining disorders of insulin syn-
thesis is the study of insulin secretion after glucose load-
ing. Preferably (but not always) patients with T2D have a
disorder of the early phase of insulin secretion in re-
sponse to hyperglycemia. Individual determination of the
phase of insulin synthesis in patients will facilitate the
selection of the correct antidiabetic therapy. For example,
patients with early-phase disorders will need secreta-
gogues, glinides, or short-acting insulin. In disorders of
the second phase insulin secretion, it is advisable to pre-
scribe antidiabetic drugs with prolonged release or basal
insulin [19.]. Today we can study the types of carbohy-
drate metabolism disorders in patients with diabetes using
modern devices for continuous glucose monitoring
(CGM).

With regard to patients with pancreatic cancer
detected on the background of T2D, taking into account
the lack of obesity, hyperinsulinemia, as well as the pre-
dominant influence of prandial hyperglycemia on the
HOMA-IR index, we can conclude that the genesis of
cancer in patients of groups Illa and IIIb is different.
Early use of sulfonylurea derivatives and insulin with a
short history of T2D lets us to suggest that a significant
proportion of patients in group Illa may have cancer-
induced diabetes type T3cDM. This proves the im-
portance of screening for pancreatic cancer in patients
with newly diagnosed T2D without obesity and without
hyperinsulinemia [22].

Therefore, the results of the study indicate the
need for a complex but individual approach to the exami-
nation and treatment of each patient. It is important to
identify the mechanisms that cause diabetes decompensa-
tion: insulin resistance, or insulin deficiency, or their
combination. In this case, it can be assumed that the de-
termination of the HOMA-IR index is insufficient for this
answer. It is necessary to have indicators of C-peptide,
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insulin, liver tests, lipid profile, fasting and postprandial
glucose levels, as well as indicators of CGM. The ob-
tained results can be the subject of the following scien-
tific research.

Conclusions:
1. In patients with type 2 diabetes mellitus with pancre-
atic cancer, as well as in patients with colorectal cancer,
insulin resistance was detected by the HOMA-IR index,
which depended on the combined effect of insulin and
hyperglycemia in patients with colorectal cancer and on
the fasting blood glucose in patients with pancreatic can-
cer.
2. The absence of hyperinsulinemia, the short duration
of type 2 diabetes in patients with pancreatic cancer may
be indirect evidence of cancer induced pancreatogenic
diabetes (T3cDM) in the majority of patients of this
group.
3. For elderly patients with newly diagnosed diabetes
mellitus without obesity, without hyperinsulinemia,
screening for pancreatic cancer is recommended.
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Pe3rome. Metolo pobGotu  Oyno  JOCTiIUTH
IHCYJTIHOPE3UCTEHTHICTh y TMAIl€HTIB 3 OHKOJOTTYHUMHU
3aXBOPIOBAaHHSMH IiguuryHkoBoi 3amozu (ITHI3) Ta
KOJIOPEKTAJbHIUM pPaKOM, MJiarHOCTOBaHMMH Ha (OHI
mykposoro giabdety (L) 2 Tumy.

Martepianu i meronu. ObGctexxeHo 64 ocobu
HACTyImHHX Trpyi: I — 370poBi (KOHTpoOJBHA Tpyma) (n =
16); 11 — xBopi 3 L] 2 Tuny (n = 28); Illa — xBopi Ha 1I/]
2 tuny ta pax [11I3 (n = 10), IIIb — xBopi Ha L] 2 Tamy
Ta KOJIOpEKTaJIbHUH pak (n = 10).

PiBeHb iHCYyJNiHY BHU3HAUYaJIU iMyHO(EPMEHTHUM
METOJOM, TJIKEMIIO HATIIE — IIFOKO300KCHIa3HUM
METOJIOM, HbAlc —  METOJIOM 10HOOOMIHHOT
xpoMatorpadii. AHami3 JaHUX TPOBOJAMIIM B TIporpami
Statistica 12.0 (StatSoft Inc., CIIIA). BiaminHOCTI Mix
MOKa3HUKaMH BU3Ha4yaiaM 3a t-kpurepieM CThiozmeHTa i
BBakaJ goctoBipuumu npu P < 0,05.

PesynbraTtn. Bussneno, mo y xBopux Illa rpy-
nu 3 pakoMm [1II3 IMT wwuxunii, Hixk B oci6 [ rpymu (P <
0,05) ta iHmmx rpyn (P < 0,05), y XxBOpux 3 KOJOpEK-
TaJBHUM PAaKOM ITiATBEPIKEHE OXKUPIHHSL.

VY nopiBHsiHHI 3 xBopuMu 1l rpymm, mamieHTH 3
nyxauHamu IIHI3 Ta KolopekTalbHUM pakoM Maiu
HwK4i piBHi iHCYyniHY (P < 0,05), ane Bum piBHI ririkemii
Hatme (P < 0,05). [HcynmiHOpe3UCTEHTHICTh 32 HIEKCOM
HOMA-IR BusBieHa mpu 000X THIAX paky. IHIEKC
HOMA-IR y xBopux Illa rpynu OyB HMXYHM, HIX Yy
nauiedTis I rpymu (P < 0,05). XBopi Ha pax T3 manu
MeHIIy TpuBaiicTh 111, HIX MaIli€HTH 3 KOJIOPEKTATBHUM
pakxom (P < 0,05).

BucHoBku:

1. V xBopux Ha LI/ 2 tumy 3 pakom I3 i 3
KOJIOPEKTAJIbHIUM PaKOM BHSBIIEHA I1HCYJIIHOPE3HCTEHT-
HICTb 3a noka3HukoM inaekcy HOMA-IR, skuit y xBopux
3 KOJIOPEKTAIGHHM paKOM 3YMOBJICGHHH TIO€THAHUM
BIUIMBOM 1HCYIIIHY Ta TilepriikeMii, a B HMali€HTIB 3 pa-
koM [1I13 — 3anexuTh Bij rimikeMii HaTIIE.

2. BiacyrtHicTs rimepiHcymiHeMii Ta KOpOTKa
tpuBanicth L] 1o miarnoctuku paky ITHI3 MoxyTs OyTn
HEeNpsIMAMH ~ JIOKa3aMH  pak-iHJAyKOBaHOTO  Jiabery
T3cDM.

3. XBOpHM CTapIIoro BiKy 3 BIEpIlEe BHSIBICHUM
L] 6e3 oxwupiHHs, Oe3 rinepiHCyJiHEMii peKOMEeHI0Ba-
HUH ckpuHiHT Ha pax [T113.

Kaw4oBi cioBa:  iHCYIIHOPE3UCTEHTHICTB,
IYKPOBHUI Mia0eT, pak MiANUIYHKOBOI 3aJI03H, KOJIOPEK-
TalbHUHN pak.
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C OHKOJIOTHYECKUMHU 3ABOJIEBAHUAMU
MOKEJTYJIOUHOM KEJIE3BI U
KOJIOPEKTAJIBHBIM PAKOM, BbISIBJIEHHBI-
MU HA ®OHE CAXAPHOI'O JUABETA 2 TUITA
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Heano-DPpankosckuil HAYUOHAILHBIN MEOUYUHCKULL
VHUSepcumem, Kageopa 3HOOKPUHONIOSUL,

2. Msano-®panxosck, Ykpauna,

ORCID ID: 0000-0001-7849-2242,

e-mail: tamara.vatseba@gmail.com

Pe3rome. Ilenpio paboThl OBUIO MCCIICIOBATH UH-
CYJIMHOPE3UCTEHTHOCTh Y MAaIlMEHTOB C OHKOJIOTUYECKHU-
MU 3a00JIeBaHUSIMU TTOJDKEITyH0uHOM skene3bl (IDKK) u
KOJIOPEKTAJIBHBIM PaKOM, THarHOCTHPOBAHHBIMHU Ha (hOHE
caxaproro juabera (CJI) 2 tuma.

Matepuanbl u Metoabl. OGcnenoBaHo 64 ye-
JIOBEKa cleylomuX rpyni: [ —310poBble (KOHTPOJIbHAS
rpymma) (n = 16); II — 6oapueie CJ1 2 Tuma (n = 28); Illa
—0ompable CJ] 2 Trna u pakom IDKXK (n = 10), IIb —
6onpHbIe CJ1 2 THIA C KOJOpEKTAIBHBIM pakoM (n = 10).

YpoBeHb HMHCYJIMHA ONpEACsIA UMMYyHOdep-
MEHTHBIM METOJIOM, YPOBEHb ITFOKO3bI KPOBH HATOIIAK —
TIIOKO300KCHAa3HUM  MeTogoM, HbAlc — wMeTomom
NOHOOOMEHHOW Xpomarorpaduu. AHaIM3 NaHHBIX MPO-
BOJMJIM C TIOMOIIBIO ITporpaMMebl Statistica 12.0 (StatSoft
Inc., CHIA). Paznuuus MexIy MOKa3aTelnsIMU OIPEIeIis-
1M 110 t-KpuTepuro CThIOICHTA M CUUTAJIN JOCTOBEPHBIMHU
mpu P <0,05.

Pesyabratsl. BrisBieHo, uro y OonpHbIx Illa
rpymsl UMT nnke, wem y s I rpymmst (P < 0,05) u
npyrux rpynn (P < 0,05), y GONBHBIX KOJIOPEKTaIbHBIM
pakoM TOATBEepXKIeHO oxkupeHue. Ilo cpaBHeHUIO ¢
6onpHbMH 11 Tpynmel, nmanuenTsl ¢ omyxonsmu TDIKOK u
KOJIOPEKTAJbHBIM PAaKOM HMMeJn Oojiee HU3KUE YPOBHH
nHcymHa (P < 0,05), HO Gonee BBHICOKHME YPOBHHU TIIHKeE-
mun Hatomak (P < 0,05). MHCYTMHOPE3UCTEHTHOCTD 110
nnaexcy HOMA-IR oGHapy»xeHa npu 000OMX THTIAX paka.
Nunexc HOMA-IR y Goxnphbix Illa rpymmsl ObuT HiDKE,
yem y nanuentoB Il rpymmer (P < 0,05). Bonsnbie 1lla
TPYIIIBI UIMETM MEHBIIYIO JuiuTeiapHocTh CJ, uem nanu-
et [1Ib rpynmer (P < 0,05).

BeiBoab!:

1. Y 6onpubix C/I 2 THna ¢ pakom ITKXK u ¢ xo-
JIOPEKTANBHBIM ~PakoM OOHapy)eHa HMHCYJIMHOPE3H-
CTEHTHOCTh 1O mokasatento uHjaekca HOMA-IR, koro-
pBIii Yy OOJIBHBIX KOJIOPEKTAILHBIM PakoM OOYCIIOBJIEH
COBMECTHBIM BIIMSIHUEM WHCYJIMHA U TUTIEPIIIMKEMHH, a Y
nareHToB ¢ pakoMm IDKOK — 3aBucutr oT rimkemuu
HaTOIIAK.

2. OTCyTCTBHE THIIEPUHCYJIUHEMHU U KOPOTKas
nponomkuTensHocTh CJl mo muarHoctuku paka ITDIOK
MOTYT OBITh KOCBEHHBIMH JIOKa3aTeJIbCTBAMHU  paK-
uHAynupoBaHHoro quabera T3cDM.

3. BonbHBIM cTapIero Bo3pacrta ¢ BIEpPBHIE BbI-
seneHHbM CJ] 0e3 oxupenusi, 0e3 THIEPHUHCYIHMHEMUU
pexoMeH10BaH cKpuHUHT Ha pak [DKOK.
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