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Background: Type 1 diabetes mellitus (TIDM) can be considered as an inflammatory disease of the
pancreatic islets in which a process of programmed cell death (apoptosis) is elicited in the B-cells by
interaction of activated T-cells and proinflammatory cytokines in the immune infiltrate. Interleukin-6 (IL-6)
is a pleiotropic cytokine with a key impact on both immunoregulation and nonimmune events in many cell
types .

Objective: to assess the level of serum IL-6 as an inflammatory marker in type 1 diabetic children, with
correlation to FBG and HbA lc.

Subjects and methods: 45 type 1 diabetic child (20 males and 25 females), mean age 10.9+ 3.4 years who
attended the National Diabetic Center, Al-Mustansiria university were included in this study. 45 apparently
healthy controls matched for age and sex were participated in this study .Fasting venous blood samples were
collected from all the subjects. The serum was used for analyzing HbAlc, Fasting Blood Glucose (FBG)
and IL-6, HbAlc was estimated by high performance liquid chromatography ,Serum glucose level was
determined enzymatically and serum IL-6 was measured by enzyme linked immune sorbent assay.Analysis
of data was performed using the statistically package for social science (SPSS) version 17.0.

Results: Mean serum IL-6 level in type 1 diabetic children were significantly higher compared to the healthy
controls (30.9 Pg/ml £10.85versus 10.57 Pg/ml£1.98 (P <0.0001), and positive strong correlation was found
between serum IL-6 and FBS, HbA1C ,BMI.

Conclusion: There is a low-level of chronic inflammatory state in type 1 diabetic children reflected by the
level of serum IL-6, that may play a key role in the early stages of atherogenesis and the development of

microvascular complications.
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Introduction:

The incidence of type 1 diabetes mellitus(T1DM) is increasing
at 3-5% per year worldwide and this increase cannot be
accounted for by known genetic factors (1) Type 1 diabetes
can be considered as an inflammatory disease of the pancreatic
islets in which a process of programmed cell death (apoptosis)
is elicited in the B-cells by interaction of activated T-cells and
proinflammatory cytokines in the immune infiltrate (2). The
immune-mediated B-cell destruction is thought to be initiated by
interaction between environmental factors and type 1 diabetes
susceptibility gene variants (3). Interleukin IL-6 is a pleiotropic
cytokine with a key impact on both immunoregulation and
nonimmune events in many cell types and tissues outside the
immune system its effects are mediated through interaction
with its receptor complex, IL-6Rf. (4). IL-6 is secreted by
macrophages and T lymphocytes following tissue damage (5).
Its acute secretion in response to harmful stimuli is therefore
physiological and it stimulates the onset of fever, mobilization
of acute-phase reactants (such as C-reactive protein),
optimization of leukocyte activity against pathogens and in
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the healing of physical injuries (5, 6). However, chronically
elevated systemic IL-6 has been associated with higher risk
of cardiovascular events and mortality (7, 8) this association
is possibly due to the deposition of excessive glucose and
oxidized low-density lipoprotein (LDL-C) and cholesterol in
the endothelium (9). These events trigger leukocyte infiltration
into the vascular basement membrane, emission of highly toxic
reactive oxygen species as hydrogen peroxide, hypochloric
acid and other oxygen radicals hydrolyzing proteases, and
cytokines (TNF, IL-1, IL-6, and IL-8), causing destruction
of the vascular wall and reduction of luminal patency (10).
Exaggerated inflammatory and low anti-inflammatory status
has been shown to interfere with the preservation of pancreatic
- cell functions and maintenance of appropriate metabolic
control (12, 13). IL-6 levels positively correlate with higher
mortality, unstable angina, left ventricular dysfunction,
propensity to diabetes and its complications, hypertension,
obesity and several types of cancer(11)

Patients and methods:
Forty five(45) type 1 diabetic children (20 boy and 25 girls),
mean age was (10.9+ 3.4) years who attended the National
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Diabetic Center, Al-Mustansiria university were included in
this study, 45 apparently healthy controls matched for age
and sex were participated in this study. Fasting venous blood
samples were collected from all the subjects. Inclusion criteria
includes type ldiabetic children with the duration of DM
less than 1.5 years, and without evidence of clinical micro
or macrovascular complications and with no other acute or
chronic illness. The serum was used for analyzing Fasting Blood
Glucose (FBG), IL-6 and HbAlc. HbAlc was estimated by
high performance liquid chromatography (supplied by Variant
company, USA). Glucose level was determined enzymatically
using kits supplied by Randox, UK, serum IL-6 was measured
by enzyme linked immune sorbent assay (supplied by Bio
source,Europe SA,Belgium).BMI was calculated as weight in
kilograms divided by height in meters squared.

Statistical analysis:Analysis of data was performed using
statistically package for social science (SPSS) version 17.0.
Results are expressed as mean = SD or SEM as appropriate.
Student t- test was used to compare the significance of the
difference in the mean values of any two groups, P<0.05 was
considered statistically significant, linear regression analysis
was used to study the correlation between the parameters.

Results:
Table 1: Demographic and biochemical characteristic of
the studied population

TNots | Noas | PValue
Girls:boys 25:20 23:22
Age 10.56+3.42 10.98+3.45 NS
BMI(kg/m") 14.98+3.34 15.24+3.98 NS
FBS(mmol/L) | 4.98+1.19 12.43+4.2 0.00001**
HbA . 5.12+0.32 8.35+2.45 0.00001**
IL-6(pg/ml) 10.57+1.98 30.9+10.85 0.00001**

Results are expressed as meant SD
P<0.05 is considered statistically significant®,if <0.001 it is
highly significant **

Table 2: Correlation between Interleukin-6 and different
parameters in type 1 DM children

Parameters R
IL6-age 0.288
IL6-FBS 0.967%*
IL6-HbA 0.882**
IL6-BMI 0.911**

P< 0.05 is statistically significant®, if < 0.001 it is highly
significant **

Discussion:

The study showed serum IL-6 concentrations were significant-
ly higher in diabetic patients with a strong positive correlation
with both the FBG and HbA1C , Hyperglycemia stimulates the,
monocytes to secrete increased amounts of IL-6 via upregula-

tion of Protein kinase C ( PKC), mitogen-activated protein ki-
nase (p38 MAPK) and Nuclear factor(NF-xB) activity, leading
to increased IL-6 transcription and release (14) the etiology
of diabetes-related inflammation is complex and includes at
least two major components: an “intrinsic” component, i.e.,
the permanent exaggeration of inflammatory mechanisms re-
lated to the presence of diabetes per se including hyperactiva-
tion of specific leukocyte subtypes(15) ,where T lymphocytes
(as CD4 ,CD8,regulatory T ) are the main players in TIDM
though other leukocytes such as B lymphocytes, dendritic
cells, macrophages, and Natural Killer cells are also impli-
cated . Leukocyte infiltration into the pancreatic islets, called
insulitis, contributes to a gradual loss of pancreatic B cells,
leading to insulin insufficiency, a hallmark of TIDM . This
infiltration is thought to be regulated by chemokine receptors
and chemokines (15,16) while the “reversible” diabetes-relat-
ed inflammation component, includes the inflammatory ex-
acerbations associated with chronic and acute hyperglycemia
(15) Except for the few months or years immediately follow-
ing diabetes onset, the latter component appears quantitatively
more important, being related to the frequency and duration of
hyperglycemia (17).However, this inflammatory component is
also susceptible to correction through strict glycemic control
(9). This may be particularly important for TIDM children,
in whom increased long-term cardiovascular risk may build
gradually over many years starting very early in life, through
chronic, subclinical inflammation modulated by hyperglyc-
emic fluctuations(18). While the molecular mechanisms that
link chronic hyperglycemia to diabetic vascular complications
are still incompletely defined, dysregulation of systemic in-
flammatory status is now believed to play an important role
(15, 19) Several studies have found an increase in serum IL-6
concentrations (20); however other studies reported no differ-
ence (21) or even decreased (22) IL-6 levels in type 1 diabetic
patients. The strong positive correlations between BMI and
circulating IL-6 concentrations are in concordance with other
studies, that found plasma IL-6 concentrations were positively
correlated with weight, BMI, waist circumference, hip circum-
ference, and waist-to-hip ratio in obese and nonobese subjects
from both sexes (23). adipose tissue is an important source
of proinflammatory cytokines (24) and adipocytes metabolism
is influenced by cytokines, especially by IL-6 that stimulates
lipolysis in human adipocyte or preadipocyte cultures (25).

Conclusion:

The evidence from this study supports the possibility that in
young adults with type 1 diabetes, there is a low-level chronic
inflammatory state, as reflected by levels of serum IL-6, that
may play a key role in the early stages of atherogenesis and in
the development of microvascular disorders. This hypothesis
lends itself to testing the use of interventions to influence I1L-6
secretion and actions.
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