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ABSTRACT

INTRODUCTION  Chronic pancreatitis predisposes to diabetes. Loss of endocrine function by p-cells
in the Langerhans islets is considered to be the main causative factor, although several studies have
also suggested insulin resistance as a possible additional mechanism.

0BJECTIVES The aim of the study was to estimate insulin sensitivity in chronic pancreatitis in view
of the coexisting metabolic syndrome components.

PATIENTS AND METHODS The study involved 30 patients (mean age 50.83 +6.61 years; 23.33%
women, 76.66% men) diagnosed with chronic pancreatitis (using imaging tests). Insulin sensitivity
with regard to the coexistent obesity, dyslipidemia, and arterial hypertension was measured using
the euglycemic clamp method.

RESULTS Diabetes was present in 22 patients, impaired glucose tolerance in 4, and no carbohydrate
metabolism disturbances in 4. Insulin resistance was present in 22 patients (73.33%), in whom a
higher prevalence of diabetes (77.27% vs. 62.5%) and prediabetes (13.63% vs. 12.5%) was observed.
The analysis of anthropometric parameters revealed that individuals with a high index of central obe-
sity had a statistically significantly lower tissue glucose utilization (TGU) (3.23 vs. 4.89 mg/kg/min;
P = 0.02), although there were no obese patients in the study group according to the body mass
index. No statistically significant differences in TGU were observed in relation to lipid disorders (total
cholesterol, low- and high-density lipoprotein cholesterol, triglycerides) and arterial hypertension.
concLusions In patients with chronic pancreatitis, lack of correlation between insulin sensitivity and
metabolic syndrome components may indicate that insulin resistance is related to primary disease
or that an additional mechanism underlying pancreatic diabetes operates.

INTRODUCTION Diabetes secondary to chronic
pancreatitis, also referred to as “pancreatic diabe-
tes”, is difficult to classify and treat. Progressive
damage to the insulin-producing Langerhans is-
lets is the most probable cause of secondary dia-
betes, and clinical and biochemical signs or symp-
toms usually occur when over 80% of the islets
have been destroyed. Such injury is usually a re-
sult of prolonged fibrosis and calcification of pan-
creatic tissue, as well as inadequate blood flow
into the pancreas as a consequence of chronic
inflammatory process. Exo- and endocrine pan-
creatic cells are strictly controlled by both endo-
crine and gastrointestinal systems, constitut-
ing several regulatory pathways: entero-exocrine,
entero-endocrine, and endo-exocrine. These
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regulatory circuits can be easily disturbed as a re-
sult of chronic pancreatitis, leading to the devel-
opment of pancreatic diabetes.3 A few reports
have suggested that tissue insulin resistance can
also play a significant role in the pathogenesis of
secondary diabetes. So far, systemic and hepatic
insulin resistance have been described. Insulin re-
sistance has also been reported in chronic inflam-
matory processes, of which chronic pancreatitis is
an example. Identification of an additional mech-
anism underlying abnormal carbohydrate meta-
bolism in this patient group might help introduce
new, more efficient therapeutic strategies and im-
prove metabolic imbalance. Development of new
treatment modalities is vital because the course
of pancreatic diabetes is unstable, characterized
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TABLE 1 Mechanisms involved in pancreatic diabetes (secondary to chronic
pancreatitis)

destruction of the Langerhans islets
fibrosis, calcification
inadequate blood flow resulting from chronic inflammation

disturbance of regulatory pathways
entero-exocrine
entero-endocrine
endo-exocrine

insulin resistance
systemic
hepatic

TABLE 2 Comparison of diagnostic criteria of metabolic syndrome according to the
International Diabetes Federation (IDF) (2005) and Adult Treatment Panel Il (ATP Ill) (2001)

Criterion ATP lll2 IDF®
abdominal obesity W >88 W >80
waist circumference, cm M >102 M >94
low HDL-C, mg/dl W <50¢ W <50¢
M <40¢ M <40c
hypertriglyceridemia, mg/dl >150¢ >150¢
elevated blood pressure, mmHg >130/85¢ >130/85¢
fasting glucose, mg/dI >110¢ >100¢

a 3 of 5 criteria required for the diagnosis

b abdominal obesity and 2 of 4 other criteria required for the diagnosis

¢ or previous diagnosis and treatment of: dyslipidemia, hypertension, or type 2
diabetes

Abbreviations: HDL-C — high-density lipoprotein cholesterol, M — men, W — women

TABLE 3 Characteristics of all patients included in the study

number of patients 30

mean age +SD, yrs 50.83 =6.61
age range, yrs 36-62
women, n (%) 7(23.33)
men, n (%) 23 (76.66)
professionally active, n (%) 8 (26.66)
elementary education, n (%) 8 (26.66)
high-school education, n (%) 3(10)
vocational education, n (%) 17 (56.66)
college graduates, n (%) 2 (6.66)
mean duration of CP =SD, yrs 6.99 +=5.32
alcoholic etiology, n (%) 30(100)
active alcoholism, n (%) 2 (6.66)
diabetes diagnosed prior to the study, n (%) 20 (66.66)
no history of AP, n (%) 7(23.33)
history of at least 1 incident of AP, n (%) 14 (46.66)
history of 2 or more incidents of AP, n (%) 9(30)
history of pancreatic cyst surgery, n (%) 16 (53.33)
history of pancreatic disease, n (%) 2 (6.66)
history of diabetes, n (%) 12 (40)
smoking at present, n (%) 25 (83.33)
smoking in medical history, n (%) 3(10)

Abbreviations: AP — acute pancreatitis, CP — chronic pancreatitis, SD — standard deviation

by long, periods of severe hypoglycemia caused
by impaired glucagon secretion.'-45-8

Possible etiological mechanisms of diabetes
secondary to chronic pancreatitis are listed in
TABLE 1.

When discussing insulin resistance, metabolic
syndrome (also known as insulin resistance syn-
drome) should be mentioned. It is not considered
as a separate disease entity, but rather as a clus-
ter of risk factors for cardiovascular disease and
type 2 diabetes. Metabolic syndrome includes ab-
dominal obesity, elevated blood pressure, high
triglyceride levels, low high-density lipoprotein
(HDL) cholesterol levels, and impaired fasting
plasma glucose. Prior diagnosis and treatment
of diabetes, hypertension, or dyslipidemia allows
to establish the presence of a particular risk fac-
tor. The comparison of 2 existing definitions of
metabolic syndrome, the one published in 2001
by the Adult Treatment Panel III (ATP III) and
a newer one, developed in 2005 by the Interna-
tional Diabetes Federation (IDF), reveals differ-
ences in the criteria used to assess abdominal obe-
sity and fasting glucose levels (TABLE 2). The updat-
ed 2005 definition includes the race factor and
identifies abdominal obesity as the waist circum-
ference of at least 80 cm for women and 94 cm for
men, as compared with 88 and 102 cm, respec-
tively, in the ATP III guidelines. It seems that ab-
dominal obesity, and not the total body fat, plays
the most important role in the development of in-
sulin resistance. As obesity becomes increasingly
widespread, metabolic syndrome may emerge as
the most common clinical syndrome associated
with insulin resistance.®'*

The aim of the study was to determine insulin
resistance in patients with chronic alcoholic pan-
creatitis using the euglycemic clamp method. In-
sulin resistance was assessed in the context of ab-
dominal obesity, coexistent dyslipidemia and hy-
pertension, as well as various carbohydrate meta-
bolism disturbances.

PATIENTS AND METHODS A total of 30 patients
diagnosed with chronic pancreatitis with or with-
out carbohydrate metabolism disturbances were
included in the study. Chronic pancreatitis had
been previously diagnosed on the basis of ultra-
sonography or computed tomography. Morpho-
logical stage of the disease was evaluated on
the basis of the widely accepted Cambridge clas-
sification. Functional and biochemical tests (e.g.,
elastase 1) were not performed, because of their
overall negative effect on the body and limited
usefulness in this particular study. All patients
were supplemented with pancreatic enzymes, and
at the time of the study, they did not report symp-
toms characteristic of the failure of pancreatic
exocrine cells (steatorrhea, progressive weight
loss). Diabetes had been previously diagnosed and
treated in 20 of 30 patients (66.66%), a propor-
tion reflecting preexisting epidemiological data.
Characteristics of the patients are presented in
TABLE 3. Diabetes diagnosed in patients prior to
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TABLE 4 The course of diabetes in patients with chronic pancreatitis diagnosed

prior to the study

number of patients 20
mean age +SD, yrs 50.1 +6.57
age range, yrs 36-61
women, n (%) 4 (20)
men, n (%) 16 (80)
mean duration of diabetes +SD, yrs 5.45 +5.02
mean long-term control of diabetes =SD (HbA, ), % 9.03 +£2.14
diet 2(10)
treatment, n (%) oral diabetes medications 1(5)
insulin 17 (85)
mean time on insulin =SD, yrs 6 =5.6
average daily dose of insulin =SD, units 45.4 +20.05
long-term complication, n (%) 8 (40)
coronary heart disease, n (%) 2 (10)
cerebrovascular disease, n (%) 0(0)
peripheral artery disease, n (%) 2 (10)
retinopathy, n (%) 1(5)
nephropathy, n (%) 0(0)
neuropathy, n (%) 2 (10)

diabetic foot syndrome, n (%)

1(5)

Abbreviations: see TABLE 3

FIGURE 1 Example of
a normal tissue glucose
utilization result obtained
using the euglycemic
clamp

Abbreviations: MBG

— mean bood glucose

the study was described as pancreatic (second-
ary, other); the course of the disease in each pa-
tient is detailed in TABLE 4.

Medical history was taken from all patients,
and physical examination was performed, with
an additional assessment of the oral cavity and
detailed otolaryngological examination. More-
over, within 6 months prior to the study, all pa-
tients underwent imaging of the liver and pancre-
as (focal lesions, cirrhosis, etc.) as well as a num-
ber of biochemical tests on admission (TABLE 5).
This allowed to exclude conditions that might
have affected insulin resistance, such as inflam-
mation, liver cirrhosis, advanced renal and heart
failure, unstable coronary disease, and neoplas-
tic disease.

In patients with chronic pancreatitis and nor-
mal carbohydrate metabolism, an oral glucose tol-
erance test was performed after a challenge with
75 g of glucose."®

Sensitivity to insulin was determined using
the euglycemic clamp, which is a well-established
reference method.'® It is used to determine tis-
sue consumption of glucose in response to arti-
ficially induced insulinemia. Under conditions of
constant hyperinsulinemia, the amount of glu-
cose utilized by tissues equals the amount of in-
fused exogenic glucose, because after the first
hour, the production of endogenous glucose be-
comes fully suppressed.

The test was performed using the TISS system
developed in the Institute of Biostructure and
Biocybernetics of the Polish Academy of Scienc-
es in Warsaw, Poland. Normal tissue glucose uti-
lization (TGU) was determined as higher than
5 mg/kg body weight/min on the basis of a test
performed in healthy subjects in the past."” In our
study, we decided not to perform the test for com-
parison either in healthy controls or patients with
metabolic syndrome, because of its overall nega-
tive effect on the body. We agreed that the previ-
ously obtained results using the same system were
sufficient to establish normal TGU values (an ex-
ample of normal results is given in FIGURE 1).

Abdominal obesity was assessed using several
anthropometric parameters, such as waist circum-
ference (WC), interpreted according to the 2005
IDF guidelines, waist-to-hip ratio (WHR), and
a relatively new index of central obesity (ICO),
also known as waist-to-height ratio (WHtR). WHR
lower than 0.8 for men and 1.0 for women was
considered normal.'®'% ICO, or WHtR, is calculat-
ed according to the formula: WC (cm)/height (cm);
the normal values are: <0.51 for men and <0.47
for women.2%2" The BMI was calculated accord-
ing to the formula: body weight (kg)/height
(m?), with normal values ranging from 20 to
25 kg/m?.22:24

Statistical analysis was performed using
the STATISTICA 8.0 software. The Student’s t-test
for independent samples was used to determine
statistical significance (P <0.05 considered as
statistically significant). The analysis of variance
was used for nonnormal distribution, ordinal

mg/d| mi/h
140 400 weight: 54 kg
130 L height: 172 cm
1204 350 19
110 . ° L300 age: 8Iyrs
188 1--o----0----- «® ¢ @ oo ® o ®--250 parameters of the assay:

g0l o e - -0 200 MBG: 91.4 mg/dl

704 ® cvmbg: 10.3%

60 - 190 cvgl: 64.5%
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40 |50 targeted glucose level: 90 mg/dl

30 tissue glucose utilization: 5.61 mg/kg/min
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TABLE 5 Laboratory tests performed prior to the study

erythrocyte count

alanine transaminase

pH

hematocrit

aspartate transaminase

0, pressure

hemoglobin concentration

bilirubin

CO, pressure

Mcv

GGTP

bicarbonates

MCH alkaline phosphatase Hions

MCHC LDH lactates
leukocyte count urea HbA,
granulocytes, % creatinine prothrombin time
monocytes, % uric acid prothrombin index
lymphocytes, % sodium INR

platelet count potassium APTT

MPV magnesium fibrinogen

RDW calcium routine urine test
PCT chlorides color

diastase (serum) phosphates specific gravity
diastase (urine) albumins pH

lipase a, globulins glucose

TSH a, globulins protein

CA19-9 B globulins ketones

CEA y globulins bilirubin

AFP cholesterol urobilinogen

iron LDL-C leukocytes
vitamin B, HDL-C erythrocytes
ESR triglycerides bacteria

CRP atherogenicity index

folic acid troponin

ferritin creatine kinase

transferrin

creatine kinase mass
concentration

Abbreviations: AFP — a-fetoprotein, APTT — activated partial thromboplastin time,
CEA — carcinoembryonic antigen, CRP — C-reactive sedimentation, ESR — erythrocyte
sedimentation rate, GGTP — y-glutamyltransferase, HbA, — glycated hemoglobin, INR
— international normalized ratio, LDH — lactate dehydrogenase, LDL-C — low-

-density lipoprotein cholesterol, MCH — mean corpuscular hemoglobin, MCHC — mean
corpuscular hemoglobin concentration, MCV — mean corpuscular volume, MPV —
mean platelet volume, RDW — red blood cell distribution width, PCT — prothrombin
consumption test, TSH — thyroid-stimulating hormone, others — see TABLE 2
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data, and variance heterogeneity. Normal distri-
bution of the variables, i.e., determining wheth-
er a given parameter is randomly selected from
the population characterized by normal distri-
bution, was assessed using the Shapiro-Wilk,
Kolmogorov-Smirnov, and Lilliefors tests. Cor-
relations were analyzed using the Pearson test
for normal and the Spearman test for nonnor-
mal distribution.?

RESULTS Insulin resistance was diagnosed in 22
patients (73% of the study group). A comparison
between patients with insulin resistance and pa-
tients with normal TGU is presented in TABLE 6.

There was a negative correlation between BMI
and TGU that was close to the level of statistical
significance (P = 0.07). Of note, normal TGU was
observed in only 1 patient from the group of sub-
jects with BMI >25 kg/m? (FIGURE 2).

There was no statistically significant correla-
tion between TGU and WC, although the com-
parison of mean TGU values between the groups
with normal and high WC revealed higher values
in the first one (FIGURE 3). Also, there was no sta-
tistically significant correlation between WC and
TGU. Of all anthropometric parameters, the ICO
was most useful in assessing insulin resistance in
patients with chronic pancreatitis. Significantly
higher TGU was observed in patients with nor-
mal ICO compared with those with higher ICO
(4.89 +1.75 vs. 3.23 +2.11 mg/kg/min, respec-
tively; P = 0.02; FIGURE 4). We did not observe any
statistically significant differences in TGU when
analyzing low and normal HDL cholesterol levels
according to sex as well as increased and normal
triglyceride levels, as recommended by the IFD
in the diagnosis of metabolic syndrome (FIGURES 5
and s).

Because insulin resistance is commonly asso-
ciated with hypertension, TGU values in patients
with and without hypertension were compared
but no statistically significant differences were
found (4.23 +2.20 vs. 3.99 +1.99 mg/kg/min, re-
spectively; P = 0.75; FIGURE 7).

Prior to the study, 20 of 30 patients were diag-
nosed with diabetes (diabetes subgroup); the re-
maining 10 patients underwent a 75 mg glucose
challenge (using the oral glucose tolerance test
[OGTT]) that allowed to diagnose diabetes in
2 additional patients (newly diagnosed diabe-
tes subgroup). The OGTT revealed prediabetes
with impaired fasting glucose (IFG) in 4 patients
(IFG subgroup), and normal carbohydrate meta-
bolism (NCM) in 4 patients (NCM subgroup). All
subgroups were compared with respect to their
mean TGU. It was normal (>5 mg/kg/min) only
in the NCM and IFG subgroups. The results are
presented in FIGURE 8.

DISCUSSION  With the increasing occurrence of
obesity, insulin resistance has become a particu-
larly important issue, with the result of there be-
ing much discussion as to whether it is useful to
diagnose metabolic syndrome, which is an easy
way to identify risk factors. Assessing insulin sen-
sitivity, especially with the use of such a compli-
cated and time-consuming method as the eugly-
cemic clamp, is practically limited to scientific re-
search. It is important to relate theses results to
simple biochemical assays used in everyday clin-
ical practice. Use of the BMI in anthropometric
assessment of insulin sensitivity is worth con-
sidering. This simple parameter has long provid-
ed a quick and effective way to diagnose over-
weight and obesity, even though new parameters,
described above, have been introduced.??24 Qur
study showed a strong negative correlation be-
tween BMI and TGU (r = -0.33), and although
the significance level was low (P = 0.07), this re-
lationship should not be ignored (FIGURE 2).

WC is one of the metabolic syndrome diag-
nostic criteria, and by many researchers it is con-
sidered as a requisite for determining insulin
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dispersion graph: TGU vs. BMI x: TGU y: BMI

BMI = 25.827 — 0.5564 x TGU n=30 n=30

correlation: r = —0.3357 mean = 4.121661 mean = 23.53333
SD = 2.07606 SD = 3.44146

8 - max. = 8.300000 max. = 29.000000
min. = 1.090000 min. = 17.500000

4 -
0 L ns

BMI

—e— 95% confidence interval P =10.07

FIGURE 2 Correlation
between tissue glucose
utilization (TGU) and

TABLE 6 Comparison of patients with normal and decreased tissue glucose utilization

Normal TGU Low TGU/insulin resistance

body mass index (BMI) number of patients, n (%) 8 (26.66) 22 (73.33)
Abbreviations: see mean age +SD, yrs 50.12 +£5.51 51.09 +£7.07
TABLE 3 age range, yrs 39-57 26-61
women, n (%) 2 (25) 5(22.7)
men, n (%) 6 (75) 17 (71.3)
carbohydrate meta- diabetes 5(62.5) 17 (77.27)
bolism disturbances, IFG 1(12.5) 3(13.63)
n (%) none 2(25) 2(9.09)
mean HbA,_ levels £SD, % 8.13 =£2.09 8.11 £2.25
mean duration of diabetes =SD, yrs 3.37 +5.52 3.28 +4.49
mean duration of CP =SD, yrs 9.12 +5.96 5.65 +4.94
hypertension, n (%) 4 (50) 12 (54.54)
coronary heart disease, n (%) 1(12.5) 3(13.63)
peripheral artery disease, n (%) 1(12.5) 1(4.54)
retinopathy, n (%) 0(0) 1(4.54)
neuropathy, n (%) 1(12.5) 1(4.54)
diabetic foot syndrome, n (%) 1(12.5) 0(0)
mean total cholesterol levels =SD, mg/dI 186.37 =44.44 174.04 +38.45
mean HDL-C levels +SD, mg/dl 58.37 =£11.16 48.31 £16.73
mean LDL-C levels =SD, mg/dl 114.37 =37.65 103.31 =37.16
mean triglyceride levels, mg/dl 99.50 =73.75 118.72 +62.87

Abbreviations: see FIGURE 2 and TABLES 2, 3, and 5

resistance.?8-30 The comparison of TGU values Recently, a number of studies emphasized
between patients with normal WC and patients  the important prognostic value of the IC0.20.%1
with abdominal obesity showed higher valuesin ~ Our study showed statistically significantly higher
the first subgroup, although the differences were ~ mean TGU values in patients with normal ICO as
not statistically significant (4.51 +2.21 mg/kg/min ~ compared with those with elevated ICO. It should

vs. 3.05 +1.19 mg/kg/min; P = 0.08; FIGURE 3). be highlighted that of all analyzed parameters,
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P =0.08

TGU
($a]
1

normal high

waist circumference

o mean
= mean =SD
T mean =1.96 x SD

FIGURE 3 Mean tissue glucose utilization and waist

circumference
Abbreviations: see FIGURE 2

g_ P: 044

TGU

low normal

o mean
= mean =SD
T mean =1.96 x SD

FIGURE 5 High-density lipoprotein cholesterol and
tissue glucose utilization
Abbreviations: see FIGURE 2

only the ICO clearly showed a statistically signifi-
cant correlation with TGU. Therefore, it may pos-
sibly become the most reliable, noninvasive indi-
cator of insulin resistance in the future.
Dyslipidemia is one of the common features
of metabolic syndrome. Hypertriglyceridemia
is the most typical type of dyslipidemia, and it
has been shown to correlate with a decrease in
insulin sensitivity and coexist with elevated lev-
els of low-density lipoprotein cholesterol and
decreased levels of HDL cholesterol. The above

P =0.02

TGU
T

normal high
index of central obesity

o mean
= mean +SD

T mean =1.96 x SD

FIGURE 4 Mean tissue glucose utilization and the
index of central obesity
Abbreviations: see FIGURE 2

P =049

TGU

normal high
triglycerides
o mean
= mean =SD
T mean =1.96 X SD

FIGURE 6 Triglyceride levels and tissue glucose
utilization
Abbreviations: see FIGURE 2

abnormalities in blood lipid levels, together with
insulin resistance, are directly linked to a signif-
icant increase in cardiovascular risk associated
with atherosclerosis, and therefore are referred
to as “atherogenic dyslipidemia”.32-34

In our study, mean TGU values did not differ
significantly between the subgroups of patients
with chronic pancreatitis with low and normal
HDL cholesterol and high and normal triglycer-
ide levels (FIGURES 5 and 6). However, the results
might have been biased by chronic pancreatitis
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FIGURE 7 Tissue
glucose utilization and
arterial hypertensiona
Abbreviations: see
FIGURE 2

129

10+

T6U
T

8
7 -
6
54
34
2
1
04

no hypertension

hypertension

o mean
= mean =SD
T mean =1.96 x SD

=l

diabetes

o mean
= mean +=SD

IFG NCD  newly diagnosed diabetes

T mean +=1.96 x SD

FIGURE 8 Tissue
glucose utilization and
various types of
carbohydrate metabolism
disturbances
Abbreviations: IFG —
impaired fasting glucose,
NCM - normal carbo-
hydrate metabolism,
others — see FIGURE 2

and secondary disturbances of intestinal absorp-
tion resulting from impaired exocrine function.

Elevated blood pressure and/or previously di-
agnosed and treated hypertension are important
components of metabolic syndrome. The associ-
ation between hypertension and insulin resis-
tance results from increased activation of both
the renin-angiotensin-aldosterone pathway and
sympathetic nervous system. This, in turn, is
caused by an increased paracrine and endocrine
activity of adipocytes in abdominal obesity as well
as of secondary hyperinsulinemia.?>-% We did not
observe significant differences in the mean val-
ues of TGU between patients with hypertension
and patients with normal blood pressure. Possibly,
hypertension detected in this group of patients
constitutes an independent, coexistent clinical
disorder and is not a direct consequence of insu-
lin resistance, as it was determined in the case of
patients with dyslipidemia.

ORIGINAL ARTICLE

The analysis of the subgroups of patients
characterized by various types of carbohydrate
metabolism disturbances revealed the low-
est mean TGU values in the diabetes subgroup
(3.73 £2.10 mg/kg/min) and highest in the NCM
subgroup (5.42 +2.67 mg/kg/min). Intermediate
values were observed in the newly diagnosed dia-
betes and IFG subgroups (FIGURE 8). It may suggest
that lower insulin sensitivity can accompany oth-
er carbohydrate metabolism disturbances present
in chronic pancreatitis and act as an additional
causative mechanism of these disturbances.
Conclusions Insulin resistance is detected in al-
most 75% of patients with chronic pancreatitis,
despite the lack of obesity diagnosed on the ba-
sis of the BMI.

The ICO seems to be the most reliable anthro-
pometric parameter that allows to detect insu-
lin resistance in patients with chronic pancreati-
tis. We did not observe any correlations between
lipid metabolism and insulin sensitivity. Coexis-
tence of hypertension and chronic pancreatitis
does not influence insulin resistance in any way.
Lower insulin sensitivity, which is observed more
often in patients with chronic pancreatitis and
coexistent diabetes than in patients with nor-
mal carbohydrate metabolism, may suggest that
the occurrence of insulin resistance syndrome is
one of the mechanisms leading to the develop-
ment of pancreatic diabetes.
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STRESZCZENIE

WPROWADZENIE Przewlekte zapalenie trzustki predysponuje do wystapienia cukrzycy. Giéwna przyczyna
jej powstawania jest utrata funkcji sekrecyjnej komérek g wysp trzustkowych, cho¢ w pi$miennictwie
istniejg doniesienia, ze dodatkowym mechanizmem moze by¢ insulinooporno$é.

ceLe  Celem pracy byta ocena insulinoopornosci w przewlektym zapaleniu trzustki w aspekcie to-
warzyszacych sktadowych zespotu metabolicznego.

PAcJENCI | METODY W badaniu udziat wzieto 30 chorych ($redni wiek 50,83 6,61 lat; kobiety
— 23,33%, mezczyzni — 76,66%) ze zdiagnozowanym przewlektym zapaleniem trzustki (udokumen-
towanym w badaniach obrazowych). Okreslono insulinowrazliwo$¢ metodg klamry metabolicznej,
w aspekcie typu zaburzen gospodarki weglowodanowej oraz towarzyszacych: otyto$ci, dyslipidemii
oraz nadci$nienia tetniczego.

WYNIKI - Cukrzyce stwierdzono u 22 pacjentéw, u 4 — nieprawidiowa glikemie na czczo, a 4 nie miato
zaburzen gospodarki weglowodanowej. Insulinooporno$¢ stwierdzono u 22 pacjentéw (73,33%),
u ktérych w wiekszym odsetku wystapita cukrzyca (77,27% vs 62,5%) oraz stan przedcukrzycowy
(13,63% vs 12,5%). W analizie pomiaréw antropometrycznych wykazano istotne statystycznie
(P = 0,02) mniejsze $rednie tkankowe zuzycie glukozy (TZG) u 0séb z duzym wskaznikiem otytosci
brzusznej — 3,23 vs 4,89 mg/kg/min, cho¢ w badanej grupie nie byto pacjentéw z otyto$cia okres$lang
wskaznikiem masy ciata. Nie stwierdzono réwniez istotnych statystycznie réznic w zakresie TZG
w zalezno$ci od poszczegélnych elementéw zaburzen lipidowych (cholesterol catkowity, frakeji LDL
i HDL, triglicerydy) oraz nadci$nienia tetniczego.

wnioskl  WSréd chorych na przewlekte zapalenie trzustki brak korelacji insulinoopornosci z gtéwnymi
sktadowymi zespotu metabolicznego moze wskazywaé na zwiazek upo$ledzenia insulinowrazliwo$ci
z chorobg podstawowa, badz na dodatkowy mechanizm powstawania cukrzycy trzustkowej.
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