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Abstract
Background: Type 1 diabetes is an immune-mediated disease leading to selective destruction of insulin-producing p-cells in which cytokines
play an important role. Cytokines related to the innate immune response, such as interleukin (IL)- 1B, IL-1 receptor antagonist (IL-1ra), and tumor
necrosis factor (TNF)-o are thought to be associated with f-cell destruction and disease status in humans and in animal models.
Objective: This prospective case-control study was carried out to assess the association of C-peptide as a marker of p-cell function with systemic
cytokine IL-1ra concentration during the first 6 months after diagnosis in children with type 1 diabetes.
Methods: Thirty children with newly diagnosed type 1 diabetes with a mean age of (6.5 2.2) years and thirty age and sex matched healthy
children included as controls were enrolled in this study. Fasting and stimulated C-peptide and circulating concentration of IL-1ra were
determined at time of diagnosis in the serum of patients and controls and 6 months after diagnosis in the serum of the patients only using ELISA
technique.
Results: Diabetic patients showed significantly lower mean serum fasting C-peptide (0.5+ 0.3) ng/mL, lower mean serum stimulated C-peptide
(0.7+ 0.2) ng/mL and lower mean serum IL-1ra (202.6% 55.8) pg/mL compared to control group (1.4+ 0.2) ng/mL, (2.2 0.3) ng/mL, and
(235.0% 29.5) pg/mL respectively at time of presentation. There was no statistically significant correlation between IL-1ra and fasting C-peptide ot
stimulated C-peptide neither at time of diagnosis nor 6 months after diagnosis (P>0.05).
Conclusion: The present study concluded there was no significant correlation between C-peptide (as a marker of p-cell function) and IL-1ra (the
natural antagonist IL-1) in children with recent onset type 1 diabetes.
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Introduction:

Diabetes mellitus is a group of metabolic diseases characterized by
hyperglycemia resulting from defect in insulin secretion, insulin action, or both
(ADA, 2010).

Type 1 diabetes (T1D) is the most common metabolic disease in childhood
with an increasing incidence of about (3-5)% per year, particularly in preschool
children. Despite substantial progresses in diabetes research concerning its
pathogenesis and etiology in the last decades, there is no strategy for primary
prevention in subjects with subclinical signs of diabetes (Kordonouri et al.,
2008)

Type 1 diabetes is a chronic autoimmune disease mediated by autoreactive
T-cells (Seyfert-Margolis et al., 2006). However, there are still some processes
in its pathogenesis to be elucidated (Luczynski et al., 2009).

The auto-immune response leading to type 1 diabetes is closely associated
with the overproduction of T helper-1 (Thl) cytokines which activate
macrophage production of inflammatory mediators such as interleukin-1 beta
IL-1B (Aribi et al., 2007).

Pro- inflammatory IL-1B induces apoptosis in insulin-producing f-cells,
whereas the anti-inflammatory interleukin IL-1 receptor antagonist (IL-1ra) as
the specific receptor antagonist of IL-1B preserves p-cells (Larsen et al., 2007).
IL-1ra is a cytokine which displays anti-inflammatory and insulin-sensitizing
effects (Berg et al., 2001). There are mounting evidences to suggest that anti-
inflammatory IL-1ra reduces the inflammatory effects of IL-1 and preserves
cell function in both types of diabetes (Volarevic et al., 2010).

C-peptide level (cleavage product of pro-insulin) is the most reliable factor
evaluating the endogenous insulin secretion in patients with type 1 diabetes
(Zmyslowska et al., 2004).

So far, no association of this cytokine IL-1ra with endogenous C-peptide
secretion and metabolic status has been demonstrated in patients with type 1
diabetes. The first comprehensive study relating f-cell secretion capacity,
metabolic control, and remission status with circulating concentrations of
cytokines in pediatric patients was carried out by Pfleger and colleagues (2008)

As IL-1ra improved glycemia and B-cell function in patients with type 1
diabetes, in whom locally produced IL-1 is associated with progressive f-cell
destruction, this finding strongly support the rationale for trials of IL-1
antagonists in patients with T1D (Mandrup-Poulsen et al., 2010).

Aim of the study:

The current study was carried out to assess the association of C-peptide as
a marker of p-cell function with systemic cytokine IL-1ra concentration during
the first 6 months after diagnosis in children with type 1 diabetes.

Design And Methods:

This a prospective case-control study was conducted on 30 children who
were newly diagnosed patients with type 1 diabetes (11 females and 19 males),
mean age of (6.512.2) years, range (2.1 to 9.4) years at time of diagnosis.

They were recruited from Pediatric Diabetes Clinic, Children's Hospital,
Ain Shams University, during the period from April 2011 to December 2012.
All patients fulfilling the inclusion criteria were included in the study:

1. Age of patients from 6 months to prepuberty.
2. Newly diagnosed patients with type 1 diabetes according to the diagnostic

criteria of the American Diabetes Association (ADA, 2009).

Exclusion criteria were patients with type 2 diabetes and presence of other

concomitant chronic conditions. The control group consisted of equal number
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of healthy children matched in age and gender with the patients. A written
informed consent was obtained from parents after explanation of the aim of
the study. All participants in the current study were subjected to, full history
taking, thorough physical examination and laboratory investigations including
serum fasting and stimulated C-peptide and serum circulating concentration of
IL-1ra using ELISA technique. Fasting serum C-peptide was measured after 8-
10 hours of fasting for both patients and controls. Stimulated serum C-peptide
was measured 90 minutes after ingestion of 125 mL of milk + ' white cheese
baladi sandwich for both patients and controls. Serum C-peptide was
determined using the DRG C-peptide kit. Serum IL-lra was measured
simultaneously with stimulated C-peptide for both patients and controls.
Serum IL-1ra was determined using quantikine human IL-1ra Immunoassay
kit (R and D systems).

The patients were evaluated again 6 months after diagnosis for C-peptide
and IL-1ra, each patient on his day of follow-up at Pediatric Diabetic Clinic,
Ain Shams University. Serum samples were labeled and frozen at -20°C until
time of analysis.

Statistical Methods:

The collected data were coded, tabulated, and statistically analyzed using
SPSS program (Statistical Package for Social Sciences) software vesion18.

Descriptive statistics were done for numerical parametric data as
Inferential analyses were done for quantitative variables using independent t-
test in cases of two independent groups with parametric data and paired t-test
in cases of two dependent groups with parametric data. While correlations
were done using Pearson Correlation for numerical parametric data.

The level of significance was taken at P value <0.05 is significant,
otherwise is non significant. The p- value is a statistical measure for the
probability that the results observed in a study could have occurred by chance.
Results:

Comparison of serum fasting and stimulated C-peptide and IL-1ra between
diabetic patients and control group: Diabetic patients showed significantly
lower serum fasting C-peptide (0.5+ 0.3) ng/mL, lower serum stimulated C-
peptide (0.7 0.2) ng/mL (P<0.001) and lower serum IL-lra (202.6% 55.8)
pg/mL (P=0.007) compared to the control group (1.4+ 0.2) ng/mL, (2.2 0.3)
ng/mL, and (235.0% 29.5) pg/mL respectively table (1).

Association of circulating cytokine IL-1ra with C-peptide: There was no
statistically significant correlation between IL-1ra and neither fasting C-peptide
(Pearson correlation coefficients(r) =0.126, P=0.507) nor stimulated C-peptide
(r=0.035, P=0.856) at time of presentation .

Also, we couldn't detect significant correlation between IL-1ra and neither
fasting C-peptide (r= 0.172, P= 0.363) nor stimulated C-peptide (r= 0.132, P=
0.487) 6 months after diagnosis table (2, 3).

Longitudinal analysis of circulating cytokine concentration: IL-1ra did not

statistically differ during follow- up in diabetic patients (P= 0.504) table (4).
Table (1) Comparison between diabetic patients and control group as regards fasting C-peptide
(FC-P), stimulated C-peptide( SC-P), and interleukin]l-receptor antagonist (IL1-ra)

at time of presentation
Parameter Measure | Patients (N=30) | Control (N=30) ti P
Fasting C-Peptide | Meant SD 0.5£0.3 1.4£0.2
asting Lteptice | A 13.754 |<0.001*
(Ng/Ml) Range 0.1-0.9 1.0-1.9
Stimulated C-Peptide | Meant SD 0.7+0.2 22+0.3
25.340 |<0.001*
(Ng/MJ) Range 0.3-1.0 1.9-3.0
IL-lra Meant SD | 202.6£55.8 235.0+29.5 2817 0.007*
(Pg/MI) Range 110.8-293.9 190.0-287.7 ’

ti Independent t-test, *Significant
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Figure (1) Comparison between diabetic patients and control group as regards fasting C-
peptide (FC-P) and stimulated C-peptide (SC-P)

Figure (4) Correlation between stimulated C- peptide and IL1-ra
in diabetic patients at admission

Table (3) Pearson's correlation coefficients ( r) between fasting C-peptide, StimulatedC-

260 1 % peptide, and interleukinl- receptor antagonist (IL-1ra) in diabetic patients at follow up.
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Figure (3) Correlation between fasting C- peptide and IL1-ra in diabetic patients at admission

Figure (6) Correlation between stimulated C-peptide and IL1-ra in diabetic patients at follow

up
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Table (4) Comparison between diabetic patients at admission and 6 months after diagnosis as
regards interleukinl-receptor antagonist( IL1-ra).

Mean+SD Range t P
Admission 202.6%55.8 (pg/mL) 110.8-293.9(pg/mL)
Follow Up 194.9+54.1 (pg/mL) 100.6-288.7(pg/mL)
Change -7.6£61.6 -180.0-98.3 0.677 | 0.504
N %
Reduction# 19 63.3%
t,: Paired t-test, #Negative values indicate reduction
2201 E
o
= 202.6
200 4 = 194.9
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Figure (7)Comparison between diabetic patients at admission and 6 months after diagnosis as
regards interleukinl-receptor antagonist (IL1-ra) (pg/mL)

Discussion:

Cell-mediated immunity and pro-inflammatory cytokines are implicated in
the pathogenesis of type 1 diabetes (Antonelli et al., 2008). One of these
cytokines is interleukin (IL)-1p. This cytokine is involved in the cytotoxicity
and apoptotic death of the insulin-secreting cells in T1D patients (Amrani et
al., 2000). So, IL-1p seems to be associated with T1D inflammatory process
(Aribi et al., 2007).

Interleukin-1 receptor antagonist (IL-1ra) is the natural antagonist to IL-1B
(Rotondi et al., 2007). IL-1ra is able to counteract inflammatory effects of IL-1
implicated in insulin resistance and diabetes (Perrier et al., 20006).

C-peptide provides a surrogate measure of endogenous insulin production
(Klinke, 2011).

Connecting peptide (C-peptide) of pro-insulin is important for the
biosynthesis of insulin (Tsimaratos, 2005).

In the present study, the mean serum fasting and stimulated C-peptide
levels in diabetic patients are significantly lower compared to control group.
Previous studies reported that type 1 diabetic patients typically lack C-peptide
(Haidet et al., 2009).

Type 1 diabetes is characterized by loss of virtually all endogenous insulin
secretion (Ludvigsson, 2009).

Previous studies that in patients with T1D, C-peptide is decreased or
absent (Kamiya et al., 20006).

Also, results of the present study showed that the mean serum IL-1ra level
in diabetic patients was significantly lower compared to control group. This
result is in contrast with Pham and colleagues (2011) who reported that
patients with type 1 diabetes had higher median concentration of IL-lra
compared with healthy participants. This could be explained as we had studied
IL-1ra concentration in newly diagnosed children with type 1 diabetes within
the first 6 months of diagnosis while Pham and colleagues (2011) had studied
IL-1ra concentration in type 1 diabetic patients who had been diagnosed with
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diabetes within 5 years before the study. In some studies performed on newly
diagnosed patients with type 1 diabetes, the production of IL-1 was found to be
increased significantly when compared with long-standing type 1 diabetes and
healthy controls. IL-1ra/IL-1 ratio deceased in patients with newly diagnosed
type 1 diabetes and returned to normal in long-standing type 1 diabetes group.
In a study done by Netea et al. (1997), circulating concentrations of IL-1ra in
long-standing type 1 diabetes patients have increased. A decrease in IL-1f
levels in long-standing diabetic subjects may be beneficial as it has been
demonstrated that antagonism of the mechanism of action of IL-1$ may exert
a protective effect on pancreatic beta cells against apoptosis (Giannoukakis et
al., 1999). These data suggest a pro-inflammatory imbalance and an activation
of systemic inflammatory process during early phases of type 1 diabetes which
may be indicative of an ongoing p-cell destruction (Dogan et al., 2006).

This study showed no significant correlation between fasting or stimulated
C-peptide with IL-1ra in diabetic patients neither at time of diagnosis for 6
months after diagnosis.

Conversely, Pfleger and colleagues (2008) reported that IL-lIra
concentrations had significant positive association with C-peptide (as a marker
of B-cell function) at 6 and 12 months after diagnosis. Pro-inflammatory IL-1B
induces apoptosis in insulin-producing p-cells, whereas the anti-inflammatory
IL-1ra as the specific receptor antagonist of IL-1f preserves p-cells (Dinarello,
1996).

Mean while, Pham and colleagues (2013) reported that increased IL-1ra
concentrations were associated with lower fasting and stimulated C-peptide
levels in patients with longer term type 1 diabetes. The discrepancy of the
results of these two studies could be explained as the first study had compared
the concentrations of IL-1ra and C-peptide in newly diagnosed diabetic
children during the first year of diagnosis of diabetes (Pfleger et al., 2008). It is
noteworthy that residual beta cell function in patients with recent onset type 1
diabetes is associated with systemic concentrations of an inhibitor of pro-
inflammatory or aggressive immune reactivity. IL-lra suppress central
pathways of inflammatory and destructive immunity via blockade of the IL-1
receptor (Dinarello et al., 2012). So, IL-1ra may have an influence on disease
activity shortly after diagnosis, where most of the patients still have a preserved
beta cell mass (Kaas et al., 2010).

On the other hand, the second study had compared the concentrations of
IL-1ra and C-peptide in diabetic patients with longer term type 1 diabetes with
diabetes duration of (0.75-4.97) years (Pham et al., 2013), where the
association between beta cell function and circulating immune mediators
appears to change with the progression of type 1 diabetes. There is substantial
loss of beta cell function and probably of beta cell mass in the years following
diagnosis (Atkinson and Gianani, 2009), and a regression of the insulitis
process (Foulis and Farquharson, 1986).

Islet inflammation was found to persist when there was still substantial
beta cell mass present (Atkinson and Gianani, 2009). These data are suggestive
of ongoing inflammatory disease activity during the late stages of diabetes that
might be perpetuated by the remaining beta cells (Pham et al., 2013). The
absence of significant correlation whether negative or positive between fasting
and stimulated C-peptide levels and IL-1ra concentration in this work could be
attributed to the small number of diabetic patients included in this study
compared with the larger number of diabetic patients in other studies.

In the present work, there was no statistically significant difference
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between diabetic patients at time of diagnosis and at follow-up regarding IL-
lra concentrations. This result is in agreement with that reported by Pfleger
and colleagues (2008) who found that IL-1ra did not statistically differ at 6
months of diabetes diagnosis in newly diagnosed type 1 diabetic patients
demonstrating that there is no general up-regulation of all cytokines measured

1 month after diagnosis of type 1 diabetes.

Conclusion:

The present study concluded that there was no significant correlation
between C-peptide (as a marker of f-cell function) and IL-lra (the natural
antagonist of IL-1).

It is recommended that further studies using larger sample sizes are needed
to clarify clearly the association between C-peptide and interleukin-1 receptor
antagonist (IL-1ra) in children with type 1 diabetes.
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