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Type 2 diabetes mellitus:
a marker or a risk factor for pancreatic cancer?

T. S.Vatseba

The study is a fragment of the research project
«Epidemiology of oncological diseases in patients with
diabetes mellitus and the effect of antihyperglycemic
drugs on oncogenesis markers» (registration number
0117U005263), included into the complex research
work of the SHEI «lvano-Frankivsk National Medical
University» — «Pathogenetic mechanisms of develop-
ment of changes in organs of the respiratory, endoc-
rine, nervous systems in the modeled pathological
conditions and their correction» (registration number
0117U001758).

Introduction. Pancreatic cancer (PC) takes a
special place in the structure of oncological diseases
as it has an asymptomatic aggressive course and is
characterized by high mortality and low patients
survival [1].

The prevalence of PC varies across regions and
populations. The highest incidence is in Europe (7.7 per
100 000 people), North America (7.6 per 100 000
people), and the lowest is in Africa (2.2 per 100 000
people). Men suffer from this disease more often but
the indicators also differ in different regions [2]. In
Ukraine, about 4500 primary cases of PC are diagnosed
annually. Morbidity is 6.6 per 100 000 people, mortality
is 5.2 per 100 000 people. About 73% of patients die
within 1 year of diagnosis. This type of cancer ranks
ninth in prevalence and sixth among the causes of
death from malignant diseases [3].

Despite the advances in the diagnostics and
treatment of cancer of this localization, the 5-year
survival of patients is still only 6—9 %. The causes of PC
are not yet well known, although there are certain risk
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factors that can be subdivided into unchangeable ones
and those that can be corrected. Among the unchan-
geable factors are: age, sex, ethnicity, blood group 0 (1),
diabetes mellitus (DM), hereditary predisposition, ge-
netic disorders. The risk factors that can be corrected
are obesity, smoking, alcohol abuse, chronic pancre-
atitis, Helicobacter pylori infection [4, 5].

There are two major common types of PC: adeno-
carcinoma from exocrine cells (85 % of cases) and
neuroendocrine tumour (less than 5 % of cases) [6].
10% of patients are diagnosed with genetically induced
PC, which is associated with the BRCA 1-2, DPC4, PP16
gene mutations. It should be mentioned that BRCA
gene mutations are also characteristic of ovarian and
breast cancer [7].

The results of clinical observations and epidemio-
logical studies suggest an increased risk of PC in
patients with type 2 DM [8, 9, 10]. It has been found
that about 25 % of patients with PC have diabetes and
about 40 % have prediabetes [11].

Hyperinsulinemia, increased activity of insulin-like
growth factor-1 (IGF-1), obesity and hyperglycaemia
are recognized as factors of oncogenesis in type
2 diabetes [12]. These factors affect intracellular re-
gulatory systems. It was proved that hyperinsulinemia
and increased IGF-1 activity activate PI3K/Akt/mTOR
and RAS/RAF/MAPK/mTOR signaling pathways in-
volved in cancer pathogenesis. In obesity, the onco-
genic effects of proinflammatory cytokines are
realized: tumor necrotic factor — alpha (TNF-a),
interleukin-6 (IL-6) and impaired immunological
control of oncogenes on the background of chronic
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Table 1
Age characteristics, BMI, and DM duration of study patients (x + SD)
Parameters Group |, control Group ll, Group llI, Group IV,
n=10 patients with type 2 DM | patients with PC type 2 DM + PC
n=13 n=11 n=8

Age, years 59.00 +8.172 58.83 +6.21° 60.18 +11.8? 61.00 + 8.152

BMI, kg/m? 26.10 + 3.182 28.06 + 2.10? 26.10 + 2.582 2491+ 2.622
Duration of DM, years —* 8.96 +£5.172 —* 2.80 + 1.64°

Note. Different letters indicate values, which reliably differed one from another within one line of table according to the results
of comparison using Bonferroni correction, # — the duration of DM for patients without diabetes was not determined.

immunosuppression. Besides, hyperglycaemia and
involvement of pathological ways of glucose meta-
bolism cause intracellular oxidative stress, accumu-
lation of reactive oxygen species (ROS), stimulate
mytogen-activated protein kinase (MAPK) and acti-
vate the ROS/MAPK/mTOR pathway. The mTOR
protein kinase plays a key role in regulating the
processes of apoptosis, proliferation, and cell survival.

Currently, two hypotheses about diabetes as a risk
factor for PC and as a marker of this disease are being
studied [13].

The aim of the study was to investigate the role of
pathogenetic factors of type 2 diabetes in the de-
velopment of pancreatic cancer.

MATERIALS AND METHODS

The study was conducted in accordance with the
guidelines of the Declaration of Helsinki (1975) and its
revised version of 1983. All patients signed informed
consent for further diagnostic and research work.

The study included 42 participants that were divided
into groups: | — healthy (control group) (n = 10), Il —
patients with type 2 DM (n = 13), lll — patients with PC
without DM (n = 11), IV — patients with a combination of
PCand type 2 DM (n = 8). Patient groups were comparable
for age and BMI. The study involved patients of the
pancreatology centre based on the surgical department
of the regional clinical hospital in lvano-Frankivsk and
patients of the endocrinological department of the
regional clinical hospital. Therapy of patients with DM of
groups Il and IV included different combinations of
antidiabetic pills and insulin. Blood sampling in patients
with PC was performed before chemotherapy.

Insulin and IGF-1 levels were determined using the
automatic analyzer Stat fax 303+ (USA) using diagnostic
kits Insulin ELISA, EIA-2935 and IGF-1 600 ELISA, EIA-
4140 DRG company (Germany). DM compensation was
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assessed by determining the level of HbA1c by the
method of ion-exchange chromatography, using the
BIO-RAD D-10 analyzer. Laboratory studies were per-
formed in the inter-departmental scientific laboratory
of the Department of Internal Medicine N 1, Clinical
Immunology and Allergology IFNMU.

Analysis of the data was carried out using Statistica
12.0 (StatSoft Inc., USA), ANOVA program. The data are
presented in tables as x + SD (x + standard deviation).
Differences between the values in the control and
experimental groups were determined using the
Bonferroni correction. Differences were considered
reliable at P < 0.05 and P < 0.001.

RESULTS AND DISCUSSION

According to the obtained results, it was revealed
that the PC is characteristic of persons older than 60
years (Table 1).

The duration of DM in patients with cancer-free
group Il was significantly higher than in patients with
PC diagnosed in the background of DM (P = 0.02). In
group IV, PC was diagnosed in patients with duration of
DM up to 3 years (Table 1).

The obtained results coincide with the findings of
other studies, which confirm the diagnosis of PC with
a short history of type 2 DM [14, 15]. Other studies
show an increase in the risk of PC by 1.5—2.0 times in
patients with type 2 DM lasting more than 10 years or
with impaired glucose tolerance for more than 5
years [16].

When collecting anamnesis of the disease in patients
of group IV, it was found that patients did not have
obesity in the first diagnosed diabetes. At the time of
the study, patients also had normal BMI (Table 1). It is
known that obesity is a risk factor for PC [17]. However,
according to Ben Q. et al. investigation, the risk of PCin
patients with DM is independent of BMI [18].
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Fig. 1. Cancer stages and clinical groups of patients in group Il

The results of the studied medical cards of the
patients confirm the detection of late-stage PC. In
more than half of patients of group Ill the cancer was
diagnosed at stage IV, clinical group (CG) IV (Fig. 1).

In group IV of patients with a combination of
cancer and type 2 DM, the vast majority of cancer
cases were diagnosed at stage IV and clinical group
IV (Fig. 2).

A similar situation in the diagnostics of PC is
observed in other countries, as this type of cancer
is characterized by latent aggressive progression
and patients do not have specific symptoms of
the disease in the early stages. However, scientists
suggest improving the diagnostics of PC by infor-
ming the population about the need to screen for
cancer of this localization for persons whose close

Fig. 2. Cancer stages and clinical groups of patients in group IV

relatives (1 person or more) have had ovarian cancer
at any age or breast cancer before the age of 50
years, or if two relatives have had cancer of the
pancreas, ovaries, breast, or prostate. These people
are advised to have genetic counseling to identify
possible germinal mutations of the BRCA1, 2 genes,
because in 10 % of cases, PC is genetically conditi-
oned [19].

Patients involved in the study sought help for the
first time in the late stages. Such their late visit makes
it impossible to use radical surgery intervention. Most
patients received palliative care, which, of course, will
affect their survival.

Treatment of patients with diabetes included
various combinations of antidiabetic pills and insulin
(Table 2).

Table 2
Therapy of patients with type 2 DM involved in the study
Therapy type Daily doses Number of patients |Preva Number of patients | Preva
of group Il lence, (%) |of group IV lence, (%)
_ 1000 mg 1 7.7 2 25.0
Metformin 2000 mg 2 15.4 0
Glimepiride 4mg 0 0 2 25.0
2mg/1000mg 1 7.7 0 0
Glimepiride / 4mg/1000mg 0 0 1 12.5
Metformin 4mg/2000mg 1 7.7 0 0
6mg/2000mg 2 15.4 0 0
. 34—441U 0 0 3 37.5
Insulin 58 U 1 77 0 0
. 11000mg/36—38IU 2 15.4 0 0
Metformin/insulin 1 ) 30 mg /40—54 U 3 230 0 0

Note. 1. % — in relation to the number of patients in the group.
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Table 3
Level of insulin, IGF-1and HbA1c in patients with type 2 DM and PC (x + SD)
Parameters Group |, Group Il, Group Il Group 1V,
control patients with type 2 DM | patients with PC patients with type 2 DM+PC
n=10 n=13 n=11 n=8
HbA1c, % —# 7.68 + 1.662 —# 8.20+0.732
Insulin, plU/ml |7.9 +2.12 20.1+7.1b 8.7 +3.82 11.2+£9.92
IGF-1, ng/ml 143.6 £ 22.52 190.0 + 27.28° 205.5 +61.2P 167.2 + 31.72

Note. Different letters indicate values, which reliably differed one from another within one line of table according to the results
of comparison using Bonferroni correction; ¥ HbA1c for patients without diabetes was not determined.

It should be noted that three of eight patients in
group IV (37.5%) were treated by insulin monotherapy
with duration of diabetes up to 3 years.

Laboratory studies of patients revealed a state of
hyperinsulinemia only in patients of group Il with type
2 DM (Table 3).

The level of insulin in group Il was significantly
higher compared to the control group (P = 0.0001),
group Il (P = 0.0002) and group IV (P = 0.04), which
confirms the insulin resistance status in patients with
type 2 diabetes (Table 3). Significant hyperinsulinemia
(P > 0.05) was not found in non-diabetic patients with
PC and in combination with DM (Table 3).

The obtained results in group IV confirm that non-
obese patients with PC that emerged from the
recently diagnosed type 2 diabetes do not have firm
hyperinsulinemia, which contradicts the data on the
main role of hyperinsulinemia in the development of
PC. These patients are likely to have another secon-
dary type of diabetes, T3cDM, described by Yun Feng
Cui and Dana K Andersen in 2012 and characterize
the parenchymal insufficiency of the gland. This type
of diabetes reflects endocrine dysfunction in PC
caused by cellular damage by the proliferative
process. T3cDM occurs in other diseases of the
pancreas: pancreatitis, cystic fibrosis, haemosiderosis,
benign and malignant diseases and, by definition of
the American Diabetes Association (2011), is charac-
terized by a deficiency of all glucose regulating
hormones of the pancreas [20].

There are no clear diagnostic criteria for T3cDM, but
its clinical characteristics may be: no diabetes in a
family history, age over 65 years, weight loss more than
2 kilograms in a short time or normal BMI, cases of PC
in family history.

Laboratory signs of T3cDM may be: moderate hyper-
glycaemia, hypoglycaemia predisposition, increased
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peripheral insulin sensitivity, decreased hepatic insulin
sensitivity, decreased insulin, glucagon, glucagon-like
peptide-1 (GLP) and reduced level of pancreatic poly-
peptide (PP) after meals. PP deficiency is of paramount
importance for the diagnosis of this type of diabetes, as it
reflects the parenchymal damage of the pancreas. In 30
% of patients with PC, T3cDM is diagnosed [20].

On the other hand, the absence of hyperinsulinemia
can be explained by the late stage of the disease (in
most patients it is the fourth stage, clinical group V),
which is characterized by total organ damage, hormo-
nal and enzymatic deficiency.

Increased level of IGF-1 was revealed in group Il of
patients with PC compared with the control group
(P =0.004), which proves its important role in carci-
nogenesis, and in patients of group Il with type 2
diabetes (P = 0.04) (Table 3). The increased level of
IGF-1 in the patients of second group may be explained
by increased bioavailability of this growth factor thro-
ugh the influence of hyperinsulinemia. In group IV,
IGF-1 level can be explained by a decrease in the
synthesis of this growth factor in liver of patients with
cancer on the late stages of disease.

The level of HbA1c in patients of groups Il and 1V,
was determined 8 % and 8.20 %, respectively and did
not differ significantly between the groups (P > 0.05)
(Table 3).

Regarding the analysis of the effects of antidiabetic
drugs on insulin and IGF-1 indices, more patients need
to conduct it. Of the 8 patients, two received sulpho-
nylurea derivatives, three were on insulin monotherapy.
The types of therapy used indirectly confirm the insulin
deficiency status of the examined patients for such a
relatively short period of diabetes.

Thus, the obtained results do not confirm the effect
of hyperinsulinemia, increased IGF-1 and obesity on
the development of PC in the study patients, which
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may be explained by the presence of T3cDM. In this
case, diabetes can be considered as an early sign of PC.
However, the definitive answer needs to be supple-
mented, as clear T3cDM diagnostic criteria have not yet
been developed.

Therefore, both hypotheses about diabetes as a
marker of PC and as a risk factor are correct and have
the right to exist.

Both types of diabetes (type 2 and T3cDM) require
confirmation and differentiation. Early diagnostics of
PC will have a positive effect on patient survival. A
family predisposition of patients with diabetes is an
indication for their genetic counseling for the diagnosis
of genetically-induced forms of cancer. There is also a
need to develop diagnostic criteria for T3cDM and to
complement the algorithm of examination for patients
with type 2 diabetes with regard to screening for
pathogenetically-related cancers.

CONCLUSIONS

In the examined patients with pancreatic cancer that
occurred on the background of type 2 diabetes mellitus,
obesity, hyperinsulinemia and elevated IGF-1 levels
were not revealed, which leads us to suggestion that
they have secondary diabetes (T3cDM). Type 2 diabetes
first diagnosed in patients without obesity and without
hyperinsulinemia should be differentiated from T3cDM.
Patients with newly diagnosed type 2 diabetes are
advised to screen for pancreatic cancer, since diabetes
can be both a marker and a risk factor for cancer of this
localization.

ABmop 8UC/I08/T0€ NOOAKY aOMiHicmpayii ma npauigHu-
kam OKJ1 m. lsaHo-OpaHKigcbK 3a cnpusHHA ma 0onomo-
2y 8 niobopi nayieHmis 051 HAyK08020 OOC/IOXEHHSA, a
Makox KepisHUYymey ma npayisHUKam mixkageopase-
Hoi Haykosoi nabopamopii IDHMY imeHi akademika €. M.
Helika 3a donomo2y 8 nposedeHHi 1abopamopHux 06-
cmexeHb XB80PUX.

Poboma € ¢ppazmeHmMom Hayko8020 OOC/IOXEHHA HA
memy: «Enidemionoeia OHKO/I02i4HUX 3AXB80OPIOBAHL 8
nayieHmis 3 yykposum diabemom ma ensius yyKpo3Hu-
XKYIOHUX npenapamis Ha Mapkepu oHKozeHe3y» (Homep
depxxpeecmpauyii 0117U005263), sake skioyeHe 8 me-
mamuky komnnekcHoi HJP BH3 «lsaHo-®paHkiscbkul
HayioHaneHul meduyHul yHisepcumem» «[lamoezeHe-
MUYHIi MexaHismu po38umky 3MiH 8 opeaHax ouxasib-
HOI, eHOOKpUHHOI, Hep8osoi cucmem npu 3mMo0es1bo8a-
HUX NAamoJsioeiyHUX cmaHax ma ix Kopekuyis» (Homep
Odepxpeecmpayii 0117U001758).
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Mmici€eto 3 numaHe emuku BH3 «lsaHo-OpaHkiscokul Hayi-
OHATbHUU MeduyHUU yHisepcumemy» (npomokon N°19/17
8i019.10.2017)

JocnioxxeHHs npos8oouioca 8ionosioHO 00 KepigHUX NPUH-
yunis lensciHcokoi 0eknapauii (1975 p.) ma ii nepeansHy-
moeo sapianmy (1983 p.). ¥ci nauyieHmu nionucanu iHgop-
MOBAHY 3200y HA y4acme y 0iazHOCMUYHUX Ma 00cio-
HUUbKUX Npoyedypax.
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SUMMARY
Type 2 diabetes mellitus:
a marker or a risk factor for pancreatic cancer?

T. S. Vatseba

SHEE «lvano-Frankivsk National Medical University»

Introduction. Pancreatic cancer (PC) is characterized
by asymptomatic, aggressive course, high mortality
and low patients survival. Patients with diabetes
mellitus (DM) have an increased risk of PC, but there are
two views of diabetes: as a risk factor or as a PC marker.

The aim of the study was to investigate the role of
pathogenetic factors of type 2 diabetes in the de-
velopment of PC.

Materials and methods. The study included
42 participants that were divided into groups: | —
healthy (control group) (n = 10), Il — patients with type
2 diabetes mellitus (n = 13), lll — non-diabetic patients
with PC (n = 11), IV — patients with a combination of
PC and type 2 diabetes (n = 8). DM compensation was
determined by the level of glycosylated haemoglobin
(HbA1c) and ion-exchange chromatography. The levels
of insulin and insulin-like growth factor-1 (IGF-1) were
determined by immune-enzymatic methods.

Results and discussion. Significant hyperinsuline-
mia was revealed only in patients of group Il with type
2 diabetes compared with the control group (P =
0.0001), group Il (P = 0.0002) and group IV (P = 0.04).
Increased level of IGF-1 compared to the control group
was detected in patients of group Il with type 2 DM (P =
0.04) and in patients of group Ill with PC (P = 0.004).
PC was diagnosed in non-obese patients of group IV
with an average duration of diabetes up to 3 years.
In patients of groups Il and 1V, the level of HbA1c was
determined 7.68 % and 8.20 %, respectively and did
not differ significantly between the groups (P > 0.05).

Conclusions. In the examined patients with pan-
creatic cancer that occurred on the background of type
2 diabetes mellitus, obesity, hyperinsulinemia and
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elevated IGF-1 levels were not revealed, which leads us
to suggestion that they have secondary diabetes
(T3cDM). Type 2 diabetes, first detected in patients
without obesity and without hyperinsulinemia, should
be differentiated from T3cDM. Patients with newly
diagnosed type 2 diabetes are advised to screen for
pancreatic cancer, since diabetes can be both a marker
and a risk factor of cancer of this localization.

Key words: diabetes mellitus; pancreatic cancer;
insulin; insulin-like growth factor-1 (IGF-1).

PE3IOME
LykpoBuii gia6eT 2 TNy — Mmapkep un ¢pakTop
PV3UKY paKy AigWnyHKOBOI 3ano03u?
T. C. Bayeba

lsaHo-OpaHkiecvkuli HayioHaneHUl Medu4HUU yHieepcumem

Bctyn. Pak nigwnyHkosoi 3ano3u (Pl13) xapakTtepu-
3yeTbcA 6e3CMMNTOMHUM, arpecuBHUM nepebirom,
BUCOKOK CMEPTHICTIO Ta HU3bKOK BUXKMBAHICTIO Mavi-
€HTiB. [loBefeHO, o XBOpi Ha Lykposun giabet (L)
MatoTb MigBULLEeHNI pu3nk po3suTKy PI13. MNMpoTe icHye
ABa nornagm Ha U] — ak dakTop pu3nky um Ak mapkep
PI3.

Meta po60TU — BUBUMTU POJSIb MATOrEHETUYHMX
dakTOpiB LyKpOBOro fiabety 2 TMNYy y PO3BUTKY paKy
NigWNyHKOBOI 3aN03MW.

Martepiann Ta metoau. Y JOCNIgKEeHHA 3anyyeHo
42 nauieHTn, AKMX po3noginunn Ha rpynu: | rpyna
(KkoHTponbHa) — 3gopoBi ocobu (n = 10), Il rpyna —
xBopi Ha LU 2 Tmny (n = 13), lll rpyna — nauieHtn 3 P13
6e3 U4 2 trny (n=11), IV rpyna — xBopi 3 NO€fHaHHAM
PM3iL4 2 Tuny (n = 8). InA ouiHKK CTaHY KOMNeHcauii
L[ Bu3Hayanu piBeHb riko3niboOBaHOIO remMornobiHy
(HbA1c) meTogom ioHO-0OMiHHOT xpomaTorpadii. [na
BM3HaAUeHHA PiBHA iHCYNiHY Ta iHcyniHonogibHoro dak-
Topa pocty-1 (IGF-1) BukopucToByBann metog iMyHo-
bepmeHTHOro aHaniay.

Pe3ynbrati Ta 06roBopeHHA. [JoCTOBipHY rinepiH-
CyniHeMmilo BUABNEHO TiNbkKW Y nauieHTis 3 U 2 tuny
Il rpynu nopiBHAHO 3 rpynoto koHTponto (p =0, 0001), 3
Il rpynoto (p = 0,0002) i IV rpynoto (p = 0,04). Mia-
BuweHnn piBeHb |IGF-1 NOpIiBHAHO 3 KOHTPOJIbHOO
rpynoto manu xsopi 3 LA 2 tuny Il rpynu (p = 0,04) i
nauieHtn 3 PMN3 Il rpynu (p = 0,004). Pak I3 giarHocTo-
BaHWI Y nauieHTiB 6e3 oxupiHHA IV rpynu i3 cepen-
Hboto TpusanicTio LI go 3 pokis. Y nauieHTis Il IV rpyn
piBeHb HbA1c cTaHoBMB 7,68 % Ta 8,20 % BignosigHo,
TOOTO AOCTOBIPHOI Pi3HMLi MOKA3HUKIB MiX rpynamu He
6yno (p > 0,05).
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BucHOBKIN. B obcTeXkeHnx Hamu nauieHTiB i3 PI13,
AKNIN po3BUHYBCA Ha i L[ 2 Tmuny, He BUABNEHO OXK-
PiHHA, rinepiHcyniHemii, niasmweHoro pisHA IGF-1. Lle
Ja€ niacTaBy NPUNYCTUTA MOXIIMBY HAABHICTb Y HUX
BTOpUHHOrO fiabety (T3cDM). Bnepwie BussneHun LI 2
TNy y XBOPUX 6e3 OXMPIHHA Ta rinepiHcyniHemil cnig
andepeHuitoBati 3 T3cDM. MNauieHTam i3 Bneplue BUAB-
nenum LI 2 Tvny pekomeHZ0BaHO NPOBOANTY CKPUHIHT
Ha P3, ockinbku piabet moxe 6yt i Mapkepom, i dak-
TOPOM PU3UKY PO3BUTKY LIbOrO BUAY OHKONOTIYHMX
3aXBOPIOBaHb.

KniouoBi cnoBa: LyKkpoBuin giabeT 2 Trny, pak nig-
LUTYHKOBOI 3a5103W, iHCYNiH, iHcyniHonogibHun dakTop
pocty-1 (IGF-1).

PE3IOME

CaxapHbin anabet 2 Tna — mapkep unuv ¢pakrtop
purCcKa paKa nog»KenypovyHom xenesbi?

T. C. Bayeba

UNeaHo-®paHKoscKull HAUUOHANTbHbIU MeOUYUHCKUU
yHugepcumem

BcrynneHume. Pak nogkenygouHow xenesbl (PI1XK)
XapaKkTepumsyetca 6e3cMNTOMHbIM, arpecCcMBHbIM Te-
yeHreM, BbICOKON CMEPTHOCTbIO M HU3KOW BbIKMBA-
eMOCTblo MnauueHToB. [Joka3aHo, uTo OOsbHble Ca-
XapHbIM Anabetom (CH) MMeOT MOBbIWEHHbIN PUCK
PIMX. OgHako cyulectByeT ABa B3rnaga Ha Cl1 — Kak
bakTop purcka nnu kak mapkep PITK.

Lenb paboTbl — M3yunTb POJib NAaTOreHETUYECKUX
dakTopoB caxapHoro gnabera 2 TMna B pa3BUTUN paKa
noaXenygouyHon »enesbl.

MaTepuanbl u metogbl. B nccnegosaHune 6binn
BKIIOYEHbl 42 MauneHTa, KOTopble Obinv pa3fgeneHbl
Ha rpynnbl: | rpynna (KOHTponbHaA) — 3[0pOBble
fo6pososnbubl (n=10), Il rpynna — 6onbHble C[ 2 Trina
(n = 13), lll rpynna — naumeHTsbl ¢ PMXK 6e3 CA 2 Tuna
(n=11), IV rpynna — 6osnbHble ¢ coyeTaHnem PIMXK un
Ca 2 tuna (n = 8). [InA OoueHKN COCTOAHUA KOMMeHca-
uun CLl onpepenann ypoBeHb FMUKO3UINPOBAHHOIO
remornobuHa (HbA1c) meTogoM WOHHO-OOMEHHO
XpomaTtorpaduu. Ina onpeneneHnsa ypoBHA MHCYNNHA
N uHcynuHonogobHoro ¢akTtopa pocta-1 (IGF-1) nc-
nonb3oBanu Mmeto MMMyHOpEpPMEHTHOrO aHanmsa.

Pe3ynbratbl 1 o6cyxaeHmne. [JoctoBepHasa rune-
PUHCYNVHEMUA Obina BbisIBIEHA TOJIbKO Y GOMbHBIX C
CA 2Tmna |l rpynnbl NO CpaBHEHMUIO C FPYMMoOn KOH-
Tpona (p =0,0001), c lll rpynnon (p = 0,0002) n IV rpyn-
non (p = 0,04). MNMoBblweHHbIN YpoBeHb IGF-1 no cpas-
HEHWI0 C KOHTPONbHOW rpynnor o6Hapy»eH y 60NbHbIX
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OPUTIHAJIbHE OCNIAMKEHHA

¢ CA 2 tuna Il rpynnbl (p = 0,04) n y nauuneHToB ¢ PIMXK
Il rpynnbl (p = 0,004). PM?K gnarHocTMpoBaH y nauuneH-
ToB 6e3 oxupeHua IV rpynnbl co cpefHelt MpoAoIXNY-
TenbHocTbio C go 3 net. Y nayuwentos Il v IV rpynn
yposeHb HbATc 66151 7,68 % 1 8,20 % COOTBETCTBEHHO,
M pasHMUa nokasaTenen mexpay rpynnamu He Obina
foctoBepHon (p > 0,05).

BbiBogbl. Y 06cnefoBaHHbIX HaMW MALWEHTOB C
PIMX, pa3ssuBimmca Ha poHe C[1 2 Tvna, He BbIAABNEHO
OXUPEHUA, TMNePUHCYIIHEMUN, NOBbILLIEHOrO YPOBHA
IGF-1. 3710 faeT oCHOBaHWe NPeanonoXnUTb BO3MOXHOE
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Hannuve y 3TUX MNaLMEHTOB BTOPUYHOro Aunabeta
(T3cDM). Bnepsble anarHocTnpoBaHHbid CL1 2 Tuna y
naumneHToB 6e3 OXMPEHNA U TMNePUHCYNIMHEMUN Clie-
ayet guddepeHumposatb ¢ T3cDM. MaymeHtam c
Brepsble BbiABNeHHbIM C[] 2 Tina pekoMeHayeTcA Npo-
BOAUTb CKPUHMHT Ha PIPK, NOCKonbKy gnabeT MoXeT
6bITb U MapKkepoMm, 1 GaKTOpPOM prcKa Pa3BUTUA AaH-
HOro BMja OHKOJOrMyeckoro 3abonesaHus.

KnioueBble cnoBa: caxapHblll agnabet 2 tuna, pak
NOZKeNTYAOYHOWN KeNe3bl, UHCYNIVIH, UHCYIMHOMNOZ06-
HbIn pakTop pocTa-1 (IGF-1).
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