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ABSTRACT

Background. Obesity is one of the risk
factor for type 2 diabetes mellitus characterized by
insulin resistance, decrease insulin secretion and
hyperglycemia. Chronic inflammation has been
proposed to have an important role in the
pathogenesis of obesity related insulin resistance. A
number of studies have indicated that several
humoral markers of inflammation are elevated in
people with obesity and type 2 diabetes mellitus,
because adipose tissue secretes a number of
proinflammatory cytokines, including interleukin-6.
The level of plasma IL-6 is increase in obese people.

Objective. To investigate the mean of
difference in the level of IL-6 in obese people with
and without insulin resistance.

Subjects and Method. The study design was
cross-sectional. It was conducted in obese people
with BMI > 25 kg/m2. Insulin resistance were
measured with HOMA-IR methode, calculated using
the following formula: fasting serum glucose X
fasting plasma insulin/22,5. Insulin resistance was
defined when HOMA-IR > 2,77. Interlukin-6 was
measured with Quantikine High Sensitivity human
IL-6 ELISA. Difference of mean of IL-6 level was
analyzed by student's t-test for normal distribution
and Mann- Whitney U-test if distribution was not
normal.

Results. There were 56 subjects, 24 (42,9%)
subjects with insulin resistance and 32 (57,1%)
subjects without insulin resistance. Obese people
with insulin resistance had higher mean level of IL-6
than obese people without insulin resistance,
although the difference was not significant
(20,05+8,59 vs 18,98+8,15 pg/ml; p=0,639, 95% CI
-5,58-3,46).

Conclusion. There was no difference in the
mean of [L-6 level in obese people with and without
insulin resistance.
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INTRODUCTION

Obesity is well known as one of risk factor
for type 2 Diabetes Mellitus, with sign such as
insulin resistance, decrease insulin secretion and
hyperglycemia. It is estimated that about 80% type 2
Diabetes mellitus is obese .

In obese subjects, resistance to insulin
cellular action could develop, with insulin failure to
inhibit glucose production from liver and increase
glucose uptake in adipose tissue and muscle. Insulin
resistance is main etiologic factor for type 2
Diabetes Mellitus. In United States, insulin
resistance prevalence in obese subjects is 59,6%. It
needs understanding about cellular mechanism
which is underlying insulin resistance so we could
overcome epidemic of Diabetes mellitus and
cardiovascular disorder due to obesity .

Chronic inflammation has key role on
pathogenesis of insulin resistance in obese subjects.
Several studies show that inflammatory marker
increase in obese subjects and type 2 diabetes
mellitus. This is because adipose tissue produce
some pro-inflammatory cytokine including tumor
necrosis factor-a (TNF-a) and interleukin-6 (IL-
6)5,6.

Interleukin-6 is mainly produced by
macrophage and adipose, Plasma IL-6 level would
increase in obese. About 30% plasma IL-6 level
derived from adipose tissue and its release is
influenced by sympathetic nervous system.
Interleukin-6 is a major circulated cytokine which
has effect on development and change of cells, acute
phase response protein, lipid and carbohydrate
metabolism’. Fasting plasma IL-6 level has positive
relationship with body fat presentation and negative
relationship with insulin action. Relationship
between IL-6 and insulin action is mediated by
adiposity”’.

The aim of'this study is to investigate the IL-
6 levels difference in obese subjects with and
without insulin resistance.
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METHOD

This study is a cross sectional study. The
study was conducted at RSUP Dr Sardjito,
Yogyakarta on October until November 2006. Study
population was RSUP Dr Sardjito obese employee
who presented in RSUP Dr Sardjito general check up
department. During this study, there were 56 obese
subjects which fulfill the criteria. Obese criteria for
Asianare BMI>25kg/m2°,

Inclusion criteria were obese with BMI > 25
kg/m2, age 22 until 60 years old, agreed to
participate and signed informed consent. Exclusion
criteria were having hypertension, acute infection,
smoking, cancer, coronary heart disease, congestive
heart failure, renal failure, thyroid disease, and liver
disease.

Statistical analysis was done with student's t
test to see the difference in mean IL-6 level between
obese with and without insulin resistance. If data
distribution was not normal, Mann Whitney U test
was done. Categorical data was analyzed with
Chisquare test. Significance limitis p<0,05.

RESULT

During study, there were 56 obese subjects
which meet the criteria, 24 (42,9%) men and 32
(57,1%) women. Based on insulin resistance status
which was determined according to HOMA-IR
value, there were 24 subjects (42,9%) with insulin
resistance (HOMA-IR > 2,77) and 32 subjects
(57,1%) without insulin resistance (HOMA-IR <
2,77). Insulin resistance also influenced by age and
obesity. Mean age in this study was 46,48 + 6,32
years old and mean BMI was 29,6 +3,54 kg/m2.

Table 1. Shows Study Subject Characteristics

Variable Mean=5D Frequency
(%)
Gender (%)
Man (n=24) 42.9
Woman (n=32) 57.1
Age (year old)* 46.4846.32
BMI (Kg/m’) 29.63+3.54
Fasting Blood Glucose (mg/dL) 125.95+47.18
Blood glucose 2hours post 172.43+86.70
prandial (mg/dL)
HOMA IR 2.8342.01
Insulin (uU/ml) 9.0446.92
IL-6 (pg/ml) 19.4448.28
Total Cholesterol (mg/dL) 220.69+39.45
LDL (mg/dL) 138.05435.31
Triglyceride (mg/dL) 52.75497.19
Insulin resistance status (%)
With Insulin Resistance (n=24) 42.9
Without Insulin Resistance (n=32) 57.1
22

Note:

BMI = body mass index;

SD =standard deviation;

HOMA-IR = homeostasis model assessment
insulin resistance;

IL-6 = interleukin-6;

LDL = low density lipoprotein;

HDL = high density lipoprotein,

* = abnormal distribution.

In this study, clinical and laboratory
variable analysis based on insulin resistance status
(Table 2), though not statistically significant,
showed that group with insulin resistance have older
age than those without insulin resistance
(48,0045,56 years old and 45,34+6,70 years old;
p=0,129). For BMI, the mean was higher in group
with insulin resistance in compare with group
without insulin resistance, but not statistically
significant (30,55+4,21 kg/m2 and 28,95+2,92
kg/m2; p=0,940; 95% CI -3,49-0,28). Mean IL-6
level in obese subjects with insulin resistance though
not statistically significant was higher than those
without insulin resistance (20,05+8,59 pg/ml and
18,98+8,15 pg/ml; p=0,639; 95% CI-5,58-3,46).

Table 2. Clinical Laboratory Variable
Differences Based on Insulin Resistance Status

Variable Without With Insulin P 95%Cl
Insulin Resistance
Resistance (n=24)

(n=32)
Age (year old)* 4534+670  4800:556  0.129*
BMI {Kg}’mlﬂ 28.95£2.92 30.55+4.12 0.094 -3.49-0.28
IL-6 (pg/ml) 18.98+8.15 20.05£8.59 0.639 -5.58-3.46
FBG (mg/dL) 101.88+27.43  158.04249.26 <0.001 -76.89--35.44
BG2HPP(mg/dL) 124 81+#51.39 235928397 <0.001 -147.5--74.70
Insulin (pU/ml) 6.06£2.44 13.01£8.81 <0.001 -10.21--3.67
Total Cholesterol mg/dl) 218.81+41.39  223.21#37.43 0.722*
LDL {mg/dL) 139.72#34.69 135.83%36.73  0.817*
HOL (mg/dL) 52.72+9.06 52.79+9.29 0.980*

Triglyceride (mg/dL) ~ 153.88+60.49  209.5£125.73  0.032 -106.6- -4.82

Note:

BMI = Body mass index;

CI = confidence interval;

FBG = fasting blood glucose;

BG2HPP = blood glucose 2 hours post prandial;
IL-6 = interleukin-6;

LDL = low

density lipoprotein;

HDL = high density lipoprotein.

* Mann Whitney U Test.
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From table 2 we could see that mean fasting
blood glucose, 2 hours post prandial, insulin and
triglyceride levels in group with insulin resistance in
compare with those without insulin resistance
(158,04449.26 mg/dL and 101,88+27.43 mg/dL;
235,92+ mg/dL and 124,81+51,43mg/dL;
13,01+8,81 pU/ml and 6,06+2,44 pU/ml;
209,58+125,73 mg/dL and 153,88+60,49 mg/dL),
haves statistically significant differences (p<0,001;
p<0,001 p<0,01 and those p=0,032, respectively).
Mean cholesterol and HDL level in group with
insulin resistance are higher than group without
insulin resistance (223,21£37,43mg/dL. and
218,814+41,39 mg/dL; 52,794£9.29 mg/dL and
52,7249.06 mg/dL, respectively) but the differences
were not statistically significant (p=0,722 and
p=0,980, respectively).

Table 3. Interleukin-6 Level in Obese
With and Without Insulin Resistance

with Limit £9,96 pg/ml and >9,96 pg/ml

IL Level Without With Insulin p
(pg/ml) Insulin Resistance
Resistance
<9,96 pg/ml 7(12,5%) 5(8,9%) 0,925

>9,96 pg/ml 25 (44,6%) 19 (33,9%)

From above table it was shown that 1L-6
levels £ 9,96 pg/ml obtained in 7 (12,5%) obese
without insulin resistance and 5 (8,9%) in obese
with insulin resistance.

Meanwhile, IL-6 levels > 9,96 pg/ml
obtained in 25 (44,6%) obese without insulin
resistance and 19 (33,9%) obese with insulin
resistance and this differences were not statistically
significant with p=0,925.

Table.4 Variable Influencing Insulin Resistance

Parameter B SE P Exp.B
FBG 0,004 0,022 0,852 1,004
BG2HPP 0,038 0,020 0,059 1,039
Insulin 0,839 0,367 0,022 2,314

Note: B= beta estimation, SE= standard error,
Exp= exponential, FBG = fasting blood glucose,
BG2HPP= blood glucose 2 hours post prandial.

From table 4 it is shown that insulin resistance was
influenced by insulin level, fasting blood glucose
and 2 hours post prandial.

DISCUSSION

In this study, 42,9% obese have insulin
resistance, which is lower than 59,6% that was
obtained by Renolds and He(14). Mean BMI is
29,6+3,54 kg/m2, according to WHO criteria for
Asian, belong to obese I (BMI 25-29.9 kg/m2) with
moderate morbidity risk. Amount of women
(57,1%) 1is larger than men (42,9%). This is in
accordance to Waspadji et al.” study which included
women more than men.

Interleukin-6 is cytokine which has close
relationship with obesity and insulin resistance.
Interleukin-6 could inhibit insulin signal so insulin
resistance could develop. About 30% circulated I1L-
6 is produced by adipose tissue and it has positive
correlation with obesity, glucose intolerance and
insulin resistance"’. Plasma IL-6 levels could predict
type-2 diabetes mellitus development’. In this study
there is no differences of mean IL-6 in obese
subjects with and without insulin resistance
(20,05+8,59 pg/ml and 18,9848,15 pg/ml;
p=0,639). Kern et al.(10) reported their study which
obtain 19 IL-6 levels increase in obese subjects with
insulin resistance in compare with obese without
insulin resistance (3,21+0,79 pg/ml and 1,43+0,30
pg/ml; p<0,05).

In Kern ef al. ° study, the subject had been
matched in age, gender, or BMI between those with
and without insulin resistance, while in this study
the subjects had not been matched so the result is
different. In Kern ez al. " study, subject with diabetes
mellitus was excluded while in this study not due to
limited sample size.

Insulin resistance measurement technique
inKern et al. " was FSIVGTT method with result S1
4,6+0,34 for subject without insulin resistance and
S1 1,5+0,12 for subject with insulin resistance. This
measurement showed good correlation with
hyperinsulinemia euglycemia clamp (r= 0,84) in
non diabetic subject but its accuracy was getting
worse in diabetic patient. Plasma insulin response
which appears soon after glucose supply disappears.
This was overcome with exogenous insulin or
secretagogue (ex., tolbutamide) in the beginning of
measurement'. In this study, insulin resistance
measurement with HOMA method is a simpler
method. This HOMA method is based on fasting
glucose and insulin level, has strong correlation
with glucose clamp in type 2 diabetes mellitus (r =
0,83) or non type 2 diabetes mellitus (r=0,92)".

In this study, with upper limit IL-6 in
normal subjects which was IL-6 levels £ 9.96 pg/ml
and > 9,96 pg/ml, there was no significant difference
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between obese with and without insulin resistance
(p=0,925).

Some factor influencing IL-6 level in this
study was controlled by including it in exclusion
criteria. Interleukin-6 also is produced locally from
contracting skeletal muscle and could increase
plasma IL-6 level during exercise. Interleukin-6
production produced in exercise has relationship
with training intensity and duration, and could be
stimulated by the low muscle glycogen level”. In
healthy young person, extension training in inferior
extremity for 3 hours would increase plasma I1-6
level 20 fold”. In this study we did not measure
physical activity, the subject had previously been
informed for not doing extreme exercise one day
prior sampling so its influence on IL-6 could not be
measured.

Obese could have multiple lung disorder,
including decreased residual capacity, inadequate
ventilation, perfusion, and hypoxemia. Hypoxemia
itself, without blood lost or damage causes IL-6
release by 313%. Roytblat et al. ” 1L-6 level
increase in obese with obstructive sleep apnea
syndrome (OSAS) (5,58+0,37 pg/ml; p<0,0005)
and obesity hypoventilation syndrome (OHS)
(43,13+24,27; p=<0,005) in compare with normal
people (1,28+0,85 pg/ml). In this study, there was no
measurement for sleep apnea so that its influence on
IL-6 could not be measured.

One factor that influences IL-6 in insulin
resistance is genetic factor. Genetic study in
different population reveal that promoter
polymorphism (G/C) from IL-6 gene on -174
position is a predispose factor for type 2 diabetes
mellitus and related symptoms. On several studies,
expression and 11-6 level which is high in plasma has
relationship with G/C (-174) genotype which is
often found in Indian Pima and Caucasian type 2
diabetes mellitus patient*"’. Study by Real etal., " in
healthy Caucasian women obtained IL-6 level
which is higher in G/C and C/C genotype in
compare with G/G (9,9+6,9 pg/ml and 6,8+1,7
pg/ml; p=0,09). In this study genetic influence could
not be controlled.

Interleukin-6 production could directly
stimulated by depression, negative emotion and
stress condition. Depression could activate response
to inflammation. From several study, IL-6 increase
is obtained in acute phase of depression.
Interleukin-6 could influence HPA (hypothalamic-
pituitary-adrenal) by increase hypothalamic
corticotrophin-releasing hormone (CRH)
stimulation which is released in stress condition"".
Study by Kahl et al. *' in depressed young woman in
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major depressive disorder obtain higher IL-6 level
than normal woman (1,72+1,5 pg/ml and 0,76+0,33
pg/ml; p<0,05). Based on Beck Depression

Inventory Score = 10 show major depression.
Depression influence on this study could not be
controlled.

Interleukin-6 activates inflammatory
pathway through JNK and IKKJ. Inhibition JINK
and IKKB/NF-k B could repair insulin resistance.
Some drugs could inhibit IKKB/NF-xB such as
salicylic, thiazolidinedione and statin™. In this
study, influence of drugs could not be controlled.

In obese group with insulin resistance, there
are increased insulin levels, fasting blood glucose or
post prandial, total cholesterol and triglyceride, this
is due to the role of obesity in glucose intolerance,
hyperinsulinemia, type 2 diabetes mellitus and
dyslipidemia™. Periphery interleukin-6 supply
induces hyperlipidemia, hyperglycemia, and insulin
resistance in mice and human™.

There are some limitations in this study.
First, the application of cross sectional study give
limitation in driving cause and effect conclusion due
to the single expose and outcome measurement.
This could make bias because the existing data only
represent condition when study is held. Second,
sample size is not meet defined calculation because
of time and cost limitation. Third, subject in both
group did not matched. Fourth, there are some factor
influencing 1L-6 levels that could not be controlled
such as physical activities, possibility of sleep
apnea, genetic, depression and drug use such as
salicylic acid, thiazoldinedione, and statin.

CONCLUSION
There is no difference in IL-6 level on obese
with and without insulin resistance in this study.
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