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Abstract:

Type 1 diabetes mellitus (DM) is an autoimmune disease that results from the destruction
of insulin-secreting pancreatic islet beta cells by autoreactive cells and their mediators.

The aim of this study was to analyze the expression of Fas receptors (CDgs) on T and B
lymphocytes from patients with type 1 DM and to assess the role of soluble Fas (s-Fas) in Fas
mediated apoptosis of T and B lymphocytes, and to assess the role of glycemic control in renal
and ocular complications.

This study was carried out on three groups:

Group I: consist of 16 patients with type 1 DM. Their age ranged from (11-18) years old with
mean duration of illness 6 + 4 months.

Group Il: consist of 16 patients with long standing type 1 DM, their age ranged from 10 — 19
years old, with mean duration of illness 30 + 10 months.

Group IlI: consist of 16 healthy persons their age ranged from 10.5 — 19.5 years old.

Results can be summarized as follows:

The incidence of positive microalbuminuria as well as incidence of retinopathy were
significantly higher in group 1l (long standing DM) than newly diagnosed case (group I).
Microalbuminuric patients had significantly higher HbA;C than others.

Newly diagnosed cases (group 1) as well as (group Il) long standing DM type 1 had
significantly higher percentage of T and B lymphocyte bearing Fas receptors (CDgs) as
compared to control group. Mean plasma level of s-Fas showed a significant increase in both
DM groups as compared to control group.

There is no significant difference in the percentage of lymphocytes expressing CDgs, and
plasma s-Fas levels when compared microalbuminuric to normoalbuminuric patients. There was
positive correlation between HbA;C and microalbuminuria in diabetic patients, there was
positive correlation between HBA;C and % of lymphocyte expressing the Fas receptors (CDygs).
In both diabetic groups, positive correlation was found between HbA;C and s-Fas in DM type 1.
Also, positive correlation was found between % of cells expressing CDgs and s-Fas.

In conclusion, the study of the possible role of apoptosis of autoreactive lymphocytes and
its regulation, in the pathogenesis of type 1 DM may provide new therapeutic tools for the
prevention of the disease. Further analysis, is necessary to finally settle this point, to elucidate
the roles played by distinct immunological pathway in diabetes pathogenesis, this can lead to
more effective and targeted therapies for the disease. Poor glycemic control is an essential
initiating factor of defective apoptosis in type 1DM.

Introduction

Type 1 diabetes mellitus (DM) is one As a result of increasing prevalence of
of the common chronic metabolic disorders, type 1 diabetes in the last years, it becomes
it is the results of complex interactions essential to search for the methods for
between multiple genetic variants and prediction of the disease. Assessment of
environmental factors (Paula et al., 2002). risk for type 1 DM has become more
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sophisticated over last decade (Gillespie et
al., 2002).

Type 1 DM is an autoimmune disease
that results from the destruction of insulin —
secreting pancreatic islet beta cells by auto-
reactive cells and their mediators (Almawi
et al., 1999). It is well established that hum-
oral and cellular immunity are dysregulated
in type 1 DM (Castanno and Eisenbarth,
1990). Yoon and Jun (1999) reported that
the initial events that trigger the immune
response leading to the selective destruction
of the beta cells are poorly understood.

Apoptosis (programmed cell death), is
an active genetically controlled process that
removes damaged cells, physiological regu-
lation of cell death is essential for the
removal of potentially autoreactive lymph-
ocytes during development and the removal
of excess cells after the completion of an
immune response (Krammer et al., 1994).

Thatte and Dahanukar (1997) reported
that dysregulation of apoptosis may unde-
rlie the pathogenesis of autoim-mune
disease by allowing abnormal autoreative
lymphocyte to survive.

Fas (CD95/AP0-1) is an apoptosis
surface receptor involved in controlling
tissue function at multiple sites (Stassi et
al., 1997). Engagement of Fas by Fas
ligand (FasL) induces apoptosis of Fas-
bearing cells, which show a sequence of
morphologic features including membrane
blebbing, cellular shrinkage, and condens-
ation of chromatin (Liles et al., 1996).

Soluble Fas proteins (s-Fas) are
produced by alternative splicing of fas gene
and by proteolytic cleavage of membrane
Fas (m-Fas) receptor (Jiang, 1999).
Elevated solulble form of Fas (s-Fas) which
competes with the membrane associated
molecule for the ligand binding and inhibits
Fas- mediated apoptosis in patients with
autoimmune diseases (Cheng et al., 1994).

The aim of the present work is to
analyse the expression of fas receptors on T
and B lymphocytes from patients with type
1 diabetes mellitus and to asses the role of
soluble fas (s-fas) in fas mediated apoptosis
of T and B lympohocytes and to assess the
role of glycemic control in renal and ocular
complications.

Patients and Methods :

The study was carried on 48 persons.
They were divided into three groups.
Group | : consist of 16 newly diagnosed
cases of type 1DM in the first one year of
the disease, mean duration of illness 6

month +4.

Group 11: Consist of 16 long standing

cases of type 1 DM (duration more than one

years) mean duration of illness of 30 month
+10.

Group 111: 16 healthy subjects matched for

age and sex served as control group.

All patients were on intensive insulin
therapy receiving 3-4 daily subcutaneous
injections. All patients and control were
subjected to:

1) thorough history taking including age
of onset, duration of the disease,
schedule of insulin therapy, presence of
diabetes complications  (renal  or
ocular).

2) Complete clinical examination was also
done and patients were subjected to
fundus examination to screen diabetic
retinopathy.

3) Laboratory work up :

All the patients and control were
subjected to the  following
laboratory analysis :

a. fasting and post prandial blood sugar.

b. Glycosylated hemoglobin (HbA;C): to
assess the blood sugar control :The
determination of glycosylated heamog-
lobin was done by microchrom-atogra-
phic  methodology  using  Quick
Columns "Kit" designed by Helena
laboratories (USA). Hemolysed prepar-
ation of whole blood was mixed with a
weakly binding cation exchange resin.
The  non-glycosylated  hemoglobin
bound to resin, leaving HbA;C free to
be removed by means of resin separator
(Bruns, 1984).

c. Lipid profile Serum triglycerides
cholesterol, high and low density
lipoproteins (as routine annual follow
up of patients).

d. Kidney and liver function tests (as
routine annual follow up of patients)
using Hitachi 911 clinical chemistry
autoanalyzer
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e. Screening for microalbuminuria: (as
routine annual follow up of patients).
Basically macroproteinuria was excluded
by urinary strips (cumber 3, Bochringer
Manhen Germany). Then Albumin
creatinine ratio was determined in fresh
morning sample wusing immunoturb-
idimetric assay at a maximum reaction
velocity using Behring turbidimter syst-
em. Dade Behring Germany. Cut off
level of microalbuminuria was conside-
red as more than 300]g albumin/mg

creatinine.

Sampling was postponed if short term
hyperglycemia, exercise, urinary tract
infection, marked hypertension, heart
failure, haematuria or acute febrile illn-
ess was present in the 24 hours prece-
ding or during collection of urine, when
2 of 3 samples in 6 months interval
were positive for microalbuminuria and
urine strips was negative for albumin,
the patients was considered to have
microalbuminuria.

f.  Immunofluorescence staining and flow
cytometry analysis for Fas receptors
(CD95) on B and T lymphocyte.

Peripheral blood mononuclear cells were
isolated by density gradient centrifu-
gation on Ficoll-hypaque. The cells
were washed twice with phosphate
buffered saline (PBS). For each case 3
tubes were prepared. Suitable volumes
of the cells were put in each tube. In the
first tube isotopic control was added. In
the second, 10 pul of CD95-FITC and
10 ul CD3-PE were added to the cells.

In the third tube, 10 pul CD95-FITC and 10
pl  CD19-PE were added. The tubes
were incubated for 10 minutes, washed
twice with PBS and are ready for flow
cytometry.

Acquisation and analysis were done on a
BD FACS Calibur and a cellquest prog-
ram, 10000 cells were acquired from
gach tube, the precent positive cells
were recorded (Giordano et al., 1995).

g. Measuring soluble isoform of Fas (s-
Fas) in the plasma by ELISA. The ass-
ay employed the quantitative sandwich
enzyme immunoassay technique(Jodo
etal., 1997).
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Statistical analysis The data were
handled by the SPSS version 10, computer
program. Student's t-test was used to assess
the existence of significant difference betw-
een 2 means at the 0.05 level. Pearson's
correlation coefficient was used to find the
strength of correlation between quantitative
variables  P<0.05 level significance
(Wallach 2000).

Results

Table I demonstrates the clinical data
and laboratory data in diabetics and control
group as mean and standard deviation. It
showed non significant difference regarding
age, gender, dose of insulin per kilogram
body weight per day, fasting blood sugar
and glycosylated hemoglobin % when
compared Gl (Newly diagnosed DM type-
1) with Gl (long standing DM-typel).

The incidence of positive microalbu-
minuria as well as incidence of retinopathy
were significantly higher in the 2nd group
(long standing DM) than newly diagnosed
case (group 1). Non of the patients under
study had macroalbuminuria or overt
nephropathy.

Figure 1 Shows significant difference
between group | (newly diagnosed patients)
and group Il (long standing patients)
regarding the prevalence of microaloum-
inuria (P=0.01)

Table Il Show comparison between
microalbumiuric and  normoalbuminuric
patients.

Figure 2 Demonstrate forward scatter
and side scatter of peripheral blood show-
ing gating anlymphcytes.

Figure 3 Dot plot of CDgs FITC and
CD3 PE showing the expression of CDgs
(Fas) receptor on T cells .

Figure 4 Dot plot of CDgs FITC and
CD19PE showing theexpression of CDgs
(Fas) receptors on B cells.

Table 111 Show percentage of lymph-
ocytes expressing the Fas receptors (CDgs)
in different studied groups.

Newly diagnosed cases (group l)as
well as group Il long standing DM type |
had significantly higher percentage of T
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and B lymphocyte bearing Fas receptors
(CDgs) as compared to control group .

Table IV Demonstrate the percentage
of lymphocytes expressing theFas receptors
(CDgs) in microalbuminuric and normoalb-
uminuric patients.

No statistically difference was noted
between the 2 groups.

Figure 5 and Table V Demonstrate
that mean plasma Fas level (hg/ml) showed
a significant increase in both DM groups as
compared o control group.

Figure 6 Demonstrate the level of
plasma (s-Fas) in microalbuminuric and
normoalbuminuric DM patients

Mean plasma (s-Fas) showed non
significant difference between both group.

There was direct correlation between
HbA;C and Microalbuminuria in diabetic
patient (r=0.750, p=0.000).

There was direct correlation between
HbA,C and % of lymphocyte expressing
the Fas receptors (CDgs) in both diabetic
groups (r=0.54, p=0.004). There was direct
correlation between HbA;C and (s-Fas) in
DM (r=0.573, p=0.002).

There was direct correlation between
% of cell expressing CD95 and (s-Fas)
(r=0.520, p=0.001).

Table I: Demographic and laboratory data of diabetic patient sand control group.

Group | Group Il Group Il
Variable DM type | DM type 1 | control group G\VsGy, G\VsGy GnVsGy,
N(16) N(16) N(16)

Ade/ vear Mean +SD Mean +SD Mean +SD P value P value P value
geryears 13+4 16+3.5 15.5+43 NS NS NS
Gender 8 females 9 females 8 females NS NS NS

8 males 7 males 8 males NS NS NS
Duration of disease/ 6+4 30+10 0 <0001s <0.000s <0.000s
months

Insulin dose 1.240.5 1.140.4 0 NS <0.000s <0.000s
u/kg/day

Fasting blood NS
glucose mg/dl 150+45 165+40 80+25 005 <0.001 <0.001
Hb A;C% 8.7+0.4 9+0.6 5.9+.02 >'8‘%5 <0.001 <0.001
Incidence of micro 6.25 12.5% 0 <0.01 <0.000 <0.000
albuminuria%o

Incidence of <0.000

retinopathy % 0 6.25 0 <0.000S NS signif.

Table I1: Show comparison between microalbuminuric & normoalbuminuric patients.

Microalbuminuric Normoalbuminuric
Patients (n=3) mean Patients (n=29) P value
+SD mean +SD
Age / years 15.8+3.9 14.9+4.2 NS
Duration of disease 2244 2043 NS
/ months
Insulin dose m
0/kg/day 1.240.5 1.14+0.4 NS
HbA;C% 9.5+0.6 8.6+0.5 <0é01
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Table I11: Percentage of T and B lyamphocytes expressing the Fas receptors (CDgs) in
different studied groups

Group | Group Il crap
Variables DM type | DM type | Control G,\VsGy, G,\VsGy GVsGy,
N=(16) N=(16) group
N=(16)
T cells % 37+8.4 35.5+9 2.6+0.56 >0.05 NS <.0001 <0.0001
B cells % 24404 2.240.5 1.6+0.9 >0.05 NS <0.05 <0.05
Table 1V: Percentage of T and B lymphocyte expressing the Fas receptor (CDgs) in

microalbuminuric & normoalbuminuric patients.

Variable Microalbuminuric Normoalbuminuric P value
T cells % 36.2+8.8 36.9+9.4 >0.05 NS
B cells % 2.3+0.5 2.4+0.6 >0.05 NS
Table V: Plasma (s-Fas) in different studied group
Group | Group Il Group Il
Variables | DM type | DM type | | Control group | G\VsGy, | GiVsGy, | Gy VsGyy
N=(16) N=(16) N=(16) P value P value P value
Mean +SD | Mean +SD Mean +SD
S-Fas 7.2+1.9 6.9+2 4+1.2 20.05 1 _001s | <0.001s
ng/mi NS
14 - 12.5
12 A
10 -
8 1 6.25
6 -
4 -
2 E
0
o8 e,
% %
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Fig. (1): Prevalence of microalbuminuria in diabetic groups.
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Discussion

Type 1 insulin dependant diabetes
mellitus IDDM is regarded as an immune —
mediated disease in which the beta cells of
the pancreatic islets of langerhans are destr-
oyed as a consequence of inflammatory
reactions triggered by activation of T cells
specific for Beta cell associated Ag (Gregg
et al.,2005).

The autoreactive T lymphocytes may
persist in peripheral blood of patients with
high risk DM type 1. Defective elimination
of autoreactive T cells may result in
autodestructive damage of islets beta cells
(Tchorzewski et al., 2001).

In the immune system programmed
cell death has been show to play a critical
role in both T and B cell development as
well as in the homeostatic regulation of
mature peripheral lymphoid populations
(Cohen et al., 1992). In particular, apoptotic
signaling through the tumour necrosis
factor (TNF) family receptor Fas (CD95)
and its ligand (CD95L) is central to the
regulation of mature lymphocyte growth
and differentiation (Nagata and Golstein,
1995). Bettinardi et al. (1997) reported that
missence mutations in the Fas gene
resulting in  autoimmune  lymphopro-
liferative syndrome. So apoptosis mediated
by Fas is important in maintaining perip-
heral self-tolerance and in down regulating
the immune response and could have a role
in immune-mediated beta cell destruction.

In this study there was no significant
difference between newly diagnosed and
long standing DM type 1 as regard, Ag,
Gender, dose of insulin, fasting blood
glucose level, and HbA;C.

Microalbuminuria was present in 6.25
% of newely diagnosed type-1 DM patients,
while it was found in 12.5% of long
standing type-1 DM patients. Similar
results was found previously by Fagerudd
et al. (1999). It has been hypothesized that
poor glycemic control is not an essential
initiating factor of microalbuminuria but
once there is predisposition to develop
nephropathy, worsening of the metabolic
control accelerates the rise in albumin
excretion. This study revealed a significant

higher HbAL1C values in microalbuminuric
group. Also there was significant positive
correlation of microalbuminuria  with
HbA1C. Similar results have been reported
before by Holl et al. (1999).

The results of this study revealed that
the presence of  retinopathy  was
significantly higher in long standing DM
type 1 than in newly diagnosed cases. Rema
et al. (2002) reported that retinopathy was
related to duration of the disease it had
significantly higher incidence in cases with
duration more than 5years and it is related
to poor glycenic control.

Our work demonstrated a significantly
higher percentage of T cells expressing Fas
receptors (CD95) in newly diagnosed and
long standing DM type 1 cases than control
groups.

Previous studies showed that the
elimination of clones which have underg-
one the initial expansion phase in due to an
apoptotic process called activation induced
cell death(AICD) which correlates with
CD95 (Fas) expression on activated
lymphocytes (Arnold et al., 1992 & Green
and Scot 1994).

Fowlkes and Ramsdell (1993)
reported that defective apoptosis of
peripheral lymphocytes was found in DM
type 1 patients and this may affect the
capacity to maintain the normal levels of
peripheral tolerance essential for protection
from autoimmune disease and may
contribute to pathogenesis of type 1 DM.

Our results in agreement with
Dharnidharka et al. (2002), who demon-
strated defects in T cell activation and
peripheral apoptosis in non-obese diabetic
mouse, model of type 1 diabetes mellitus,
and found that administration of the Fas
agonist immediately after onset of diabetes
led to reversal of diabetes in non obese
diabetic mouse and suggested that inducing
peripheral T cell apoptosis may be a
potential method for reversal of autoim-
mune disease. Mean while DeFranco et al.
(2001) found defective function of Fas
receptors on T cells, which were expressed
at normal levels, in only a minority of type
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1 diabetus mellitus patients, and it was
more pronounced in polyreactive type-1
(type 1 DM with other autoimmune
diseases).

In contrast, Giardano et al. (1995)
reported low bcl2 (anti-apoptotic protein)
expression and increased spontaneous
apoptosis in T-lymphocytes from newly
diagnosed IDDM patients.

Nolsoe et al. (2000) reported that
there is no over all evidence for linkage of
Fas polymorphism to type 1 DM and so the
Fas gene does not contribute to genetic
susceptibility for type 1DM.

In the present study plasma (s-Fas)
was significantly increased in newely
diagnosed and long standing cases of type 1
DM as compared to control group. This
results in agreement with results obtained
by Al-Maini et al. (2000).

In contrast Goel et al. (1995), showed
significant decrease of plasma s-Fas in
patient with autoimmune disease. Fas-
mediated  apoptosis involved  delicate
balance of receptor / ligand interaction that
my be modulated by soluble proteins
(Waring and Mullbacher 1999).

Mouawad et al. (1997) reported that
soluble Fas isoform (s-Fas) block apoptosis
by inhibiting the interaction between
membrane Fas receptor and its ligand on
the cell surface.

Our work demonstrate that there was
direct correlation between HbA1C and % of
lymphocyte expressing the Fas receptors in
both diabetic groups, also there was direct
correlation between HbAL1C and (s-Fas) in
newly diagnosed and long standing cases of
type 1 DM. Poor glycemic control is an
essential initiating factor of defective
apoptosis in type 1DM.

In Conclusion:

The study of the possible role of
apoptosis of autoreactive lymphocytes and
its regulation, in the pathogenesis of type 1
DM may provide new therapeutic tools for
the prevention of the disease. Further
analysis, is necessary to finally settle this
point, to elucidate the roles played by
distinct immunological pathway in diabetes
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pathogenesis, this can lead to more
effective and targeted therapies for the
disease. Poor glycemic control is an
essential initiating factor of defective
apoptosis in type 1DM.
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