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ABSTRACT 
Diabetics have a high risk of ischemic stroke. The present study aimed at evaluating 
the diagnostic validity of immediate measurements of serum S-100B and Neuron-
Specific Enolase (NSE) in comparison with neurological examinations and cerebral 
computed tomography (CT) findings in diabetic ischemic stroke patients. It also 
aimed at determining the possible influence of type 2 diabetes mellitus, either or not 
complicated with stroke, on serum levels of S-100B and NSE. Another objective of the 
current study was the determination of serum malondialdehyde (MDA) as an 
indicator of lipid peroxidation (LPO) to detect any possible correlation between LPO 
and S-100B or NSE.  
This cross sectional study included 66 subjects; 46 diabetic patients and 20 healthy 
subjects. Participants were classified into the following groups: Group I: 25 diabetic 
patients (type 2) with acute stroke. Group II:  21 uncomplicated controlled type 2 
diabetic patients. Group III:  20 apparently healthy age and sex matched control 
subjects. Serum levels of S-100B and NSE were assessed by ELIZA technique. MDA 
levels were measured using a chemical method. Results of this work showed that the 
mean levels   of serum S-100B and NSE in diabetic patients with cerebrovascular 
stroke were significantly higher than the corresponding mean values in 
uncomplicated diabetic patients and in control subjects (P < 0.001). Serum S-100 B 
levels in diabetic stroke patients showed significant positive correlation with the 
infarct size as assessed by the CT brain ( r = 0.9816 , P < 0.001 ). Similarly, serum 
levels of NSE correlated positively with infarct size   (r = 0.9384, P < 0.001). No 
significant correlation was observed between levels of S-100B and NSE on one hand 
and glycemic control and duration of diabetes on the other.  Also, MDA showed 
statistically significant elevation in   diabetics with stroke compared to its 
corresponding values in uncomplicated diabetics and control groups (P < 0.001).   
In conclusion: Serum levels of S-100B and NSE correlated with the neurological 
clinical findings, as well as the infarct size as assessed by brain CT. So, S-100B and 
NSE measurements immediately after admission might help to reduce serial CT scans 
of the brain of ischemic stroke in diabetic patients. Future studies are recommended 
to follow the S-100B and NSE serum levels after thrombolytic therapy. Elevation of 
MDA in diabetic patients,   which was significantly higher in diabetic patients 
complicated with stroke compared to uncomplicated diabetics, might direct the 
attention to further studies on the role of antioxidants in such patients.  
 

INTRODUCTION 
 

Diabetics have at least twice the 
risk of stroke and may show 
performance deficit in a wide range of 
cognitive domains(1). The mechanisms 

underlying this end-organ damage 
may involve both vascular changes 
through promotion of a prothrombotic 
state, endothelial dysfunction(2) and 
direct damage to neuronal cells  as a 
result of overproduction of reactive 
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oxygen species by the respiratory 
chain and consequent oxidative 
stress(3).  Oxidant radicals contribute 
to increased neuronal death by 
oxidizing proteins, damaging DNA, 
and inducing the lipoperoxidation of 
cellular membranes (4).  

S-100 protein constitutes a large 
family of at least 20 proteins. It is an 
acidic calcium-binding protein with a 
molecular weight of 21 kDa 
consisting of two subunits alpha and 
beta (5). It is found as homo- or hetero-
dimers of two different subunits (A 
and B). Types S 100-AB and S 100-
BB are described as S-100B protein 
and are shown to be highly specific 
for nervous tissue. It is present in the 
cytosol of glial and Schwann cells, 
and also in adipocytes and 
chondrocytes, although in very low 
concentrations in the latter two. The 
role of protein S-100B is not yet fully 
understood. It is suggested that it has 
intracellular and extracellular 
neurotropic as well as neurotoxic 
function. At nanomolar levels, S-100B 
stimulates neurite outgrowth and 
enhances survival of neurons. 
However, at micromolar levels it 
stimulates the expression of 
inflammatory cytokines and induces 
apoptosis(6). Recently, serum S-100B 
protein has been proved to be an 
attractive surrogate marker of primary 
severe brain injury(7).  The S-100B 
protein is released by injured 
astrocytes. After passage through a 
disintegrated blood-brain barrier 
(BBB) the molecule can be detected in 
the peripheral circulation(8).  

Several studies have investigated 
the potential role of S-100B as a 
peripheral biochemical marker of 
neural injury, including reactive 

gliosis, astrocytic death, and/or blood-
brain barrier dysfunction(9).   Increased 
cerebrospinal fluid (CSF) and/or 
serum S-100B has been reported in 
several acute and chronic injuries, 
including traumatic brain injury(10), 
after single tonic-clonic seizures(11), 
stroke(12), Alzheimer disease(13), 
schizophrenia(14), myelopathy(15), and 
systemic lupus erythematosus (16).  

NSE is a glycolytic enzyme that 
converts 2-phospho-D glycerate to 
phosphoenolpyruvate(17). It is a 
soluble cytoplasmic protein localized 
principally in neurons.  NSE was also 
reported to be present in platelets and 
red blood cells(18,19). The presence of 
NSE in red blood cells is clinically 
relevant because even a mild 
hemolysis of 2% may increase serum 
NSE levels five-fold(20) .Several 
studies have shown that estimation of  
NSE in CSF yields a reliable estimate 
of the severity of neuronal injury as 
well as clinical outcome of patients 
with serious clinical manifestations 
such as in cases of stroke(21), head 
injury(22), anoxic encephalopathy(23), 
encephalitis(24), brain metastasis(25), 
and status epilepticus(26). 

So, S-100B and NSE, distributed 
mainly in the central nervous system, 
can provide qualitative information 
about the extent of brain injury and 
are sensitive markers of brain damage 
after stroke and cerebral hypoxia(27).  

The present study aimed at 
evaluating the diagnostic validity of 
immediate measurements of serum S-
100B and NSE in comparison with 
cerebral computed tomography (CT) 
findings in diabetic ischemic stroke 
patients. We also aimed at 
determining the possible influence of 
type 2 diabetes mellitus, either or not 
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complicated with stroke, on serum 
levels of S-100B and NSE. Another 
objective of the current study was the 
determination of serum 
malondialdehyde (MDA), as an 
indicator of lipid peroxidation (LPO), 
to detect any possible correlation 
between LPO and S-100B or NSE. 
 

SUBJECTS & METHODS 
 

Participants: 
This cross sectional study 

included 66 subjects; 46 diabetic 
patients and 20 healthy subjects. 
Participants were classified into the 
following groups: 
Group I: 25 type 2 diabetic patients 
(13 males, 12 females) aged 
53.56±2.8 years with acute stroke 
symptoms consistent with cerebral 
ischemia in the anterior territory of 
vascular supply, who were admitted to 
Kasr El Aini internal medicine 
emergency unit. 
Group II: 21 uncomplicated controlled 
type 2 diabetic patients (11 males, 10 
females) aged 51.8±3.1years. HbA1c 
<7%, no diabetic retinopathy detected 
on fundus examination. No orthostatic 
hypotension on measuring supine & 
erect blood pressures, normal 
vibration sense in lower limbs. 
However subjectively, no history of 
ischemic heart disease and no ECG 
changes suggestive of ischemia were 
found. 
Group III: 20 apparently healthy age 
and sex matched control subjects (10 
males, 10 females) aged 51.15±1.59 
years selected from the hospital 
working personnel, who had no 
history of significant medical 
problems and were not taking any 
medications. 

Exclusion criteria: (1) diabetics 
reporting hypoglycemic attacks within 
the past year. (2) previous severe head 
trauma requiring at least Emergency 
Room (ER) management. (3) previous 
cerebrovascular stroke.   

An informed consent was taken 
from all participants. The study was 
performed during the period from 
March 2006 to August 2006. 
Diagnosis of type 2 diabetes mellitus 
was made according to the American 
Diabetes Association (ADA) 
standards of medical care in 
Diabetes(28). They considered subjects 
to be diabetic if fasting plasma 
glucose (FPG) ≥ 126 mg/dL and/or if 
they take treatment of diabetes. In the 
same guidelines ADA considered 
those with FPG 100 - 125 mg/dL to 
have impaired fasting glucose, and 
those with 2 hours postprandial blood 
glucose 140-199 mg/dL to have 
impaired glucose tolerance(18). All the 
diabetic patients with and without 
stroke were on bed time intermediate 
acting insulin, and daytime oral 
hypoglycemic drugs (Sulphonylurea + 
metformin), at the time of sampling 
for S-100B and NSE. The diabetic 
stroke patients' clinical status was 
evaluated by clinical examination 
according to Glasgow coma scale(29). 
Patients with cerebral hemorrhage 
were excluded.  
Sample Collection: 

Apart from the stroke group, after 
overnight fast, venous blood was 
collected into three tubes:  
1. One tube containing fluoride for 

estimation of plasma glucose(30). 
Plasma was separated by 
centrifugation at 3000 rpm for 15 
minutes. 
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2. The second tube containing EDTA 
for separation of plasma and 
estimation of glycosylated 
hemoglobin (HbA1c) by the kit 
provided by Stanbio, Italy(31). 
Insulin was estimated in plasma (32). 
Insulin resistance was estimated 
using the homeostatic model 
assessment for insulin resistance 
(HOMA-IR) index [i.e. plasma 
glucose level (mmol/L) x plasma 
insulin (μIU/mL) /22.5](33).  

3. The third was plain tube for 
separation of serum. Sera were 
aliquot and stored at -80°C until 
analysis.  

As regards the stroke group, 
blood samples were withdrawn on 
admission to the Internal Medicine 
Emergency Unit, before CT brain 
imaging.  
Determination of serum S-100B and 
NSE: 

Serum S-100B and NSE were 
assessed using: the Can Ag S-100B 
and NSE EIA kits (CanAg 
Diagnostics AB Gothenburg, 
Sweden.) intended for the quantitative 
determination of S-100B (34) and NSE 
(35) in human serum respectively. 
Determination of serum 
malondialdehyde (MDA): 

This method depends on acid 
catalysed thermal deposition of lipid 
peroxide to MDA which reacts with 
thiobarbituric acid (TBA) to form a 
colored product, which can be 
estimated colorimetrically(36).  
Computerized Tomography (CT) 
for evaluation of brain lesions' 
topography and size: 

Evaluation of lesion topography 
and size of infarcted brain area was 
based on cranial CT data, after 
sampling for the tested biomarkers for 
all diabetic ischemic stroke patients. 
All patients were examined using 
general electric multislice 4 detectors 
at Radiology Department of Kasr El 
Aini University Hospital. Patients 
with initially negative CT brain, for 
cerebral infarcts, were subjected to a 
follow up CT brain imaging 72 hours 
later. 
Imaging technique: 
- The patients' head was supine 

slightly extended and the plane of 
section at 10-22° to orbitomeatal 
line.  

- Axial plane 
- Slice thickness 10 mm in the brain, 

3.75 mm in the posterior fossa 
- Noncontrast CT. 
- Soft tissue window. 
- Size of infarct was estimated. 
- A cutoff level of 5 cm3 was used to 

categorize the patients. 
Statistical analysis:  

All analyses were performed 
using the Statistical Package for 
Social Sciences (SPSS) software. 
Numerical data were expressed as 
mean±SD. Comparisons were 
performed by analysis of variance 
“ANOVA” on ranks, Scheffe’s test 
was used as a post-hoc test. 
Correlations were tested by 
spearman’s test. Comparisons and 
correlations were considered 
statistically significant when P< 
0.05(37).
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RESULTS 
 
Table (1): Demographic data, PG, PI, HOMA and Hb A1c in the studied groups.  

 
Diabetics with 

Stroke 
N=25 

Uncomplicated 
DM 

N=21 

Control 
 

N=20 
Age (Years) 
P1 
P2 

53.56±2.8 
NS 
 

51.8±3.1 
NS 
NS 

51.15±1.59 
 
NS 

M/F 13/12 11/10 10/10 
Duration of diabetes (Years) 
P2 

8.4±4.2 3.52±1.6 
<0.001 

 

BMI (Kg/m2) 
P1 
P2 

25.5 
NS 

26.01 
NS 
NS 

25.1 
 
NS 

PG (mg/dL) 
P1 
 

8.2±1.75* 
 

6.8±0.7 
<0.001 
 

4.94±0.5 
 
 

PI(µIU/mL) 
P1 

38.48±5.66* 33.47±5.54 
<0.001 

13.31±1.48 

HOMA 
P1 

* 10.1±2.75 
<0.001 

2.92±0.74 
 

Hb A1c (%) 
P1 
P2 

7.3±0.6 
<0.001 

6.2±0.5 
<0.01 
>0.05 

4.37±0.34 
 
<0.001 

*Samples for plasma glucose and insulin in "Stroke group" were taken on admission 
(random). They were not compared with other groups (fasting). 
Levels are expressed as means ±SD. 
BMI: body mass index; PG:  plasma glucose; PI; plasma insulin; HOMA-IR: 
homeostasis model assessment for insulin resistance; HbA1c: glycated hemoglobin 
A1c. 
 P1 comparison between  each group and control, P2 comparison between each 
group and stroke,  NS : non significant. 
 

Table 1 shows demographic data, plasma glucose (PG), plasma insulin (PI), 
insulin resistance (HOMA-IR) and HbA1c in the studied groups. All groups were age 
and sex matched. Also, there was no statistically significant difference among the 
groups as regards BMI. Stroke patients had significantly longer duration of diabetes 
than the controlled diabetics (P<0.001). PG, PI, HOMA-IR and Hb A1c were 
significantly higher in diabetic patients compared to the controls. (P<0.001, P< 0.001, 
P< 0.001and P<0.01 respectively).HbA1c was still higher in the stroke group 
compared to the controls (P<0.001). There was no statistically significant difference 
between the stroke and controlled diabetic groups as regards HbA1c (P>0.05). 
However, Samples for plasma glucose and insulin in "Stroke group" were taken on 
admission (random). They were not compared with other groups (fasting). 
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Table (2) Levels of MDA, S 100 - B and NSE in the studied groups.  

 Diabetics with 
Stroke 
N=25 

Uncomplicated 
DM 

N=21 

Control 
 

N=20 
MDA (nmol/L) 
P1 
P2 

19.52±1.78 
<0.001 
 

11.05±0.5 
<0.001 
<0.001 

3.39±0.5 
 
<0.001 

(μg/L)   S-100B 
P1 
P2 

115.18±7.45 
<0.001 

9.58±2.06 
<0.001 
<0.001 

28.22±7.9 
 
<0.001 

NSE  (μg/L) 
P1 
P2 

14.42±4.09 
<0.001 

7.34±1.68 
>0.05 
<0.001 

6.71±1.29 
 
<0.001 

Values are means  ±SD. 
MDA; malondialdehyde;  NSE; neuron specific enolase. 
P1 comparison between each group and control, P2 comparison between each group 
and stroke. 
 

Table (2) shows the levels of MDA, S-100 B and NSE in the studied groups. 
MDA was significantly higher in the stroke group compared to each of the controls 
and controlled diabetics (P<0.001).S-100B and NSE were significantly higher in the 
stroke group compared to each of the controls and controlled diabetics (P<0.001). 
However, the levels of S-100B were significantly lower in the uncomplicated diabetic 
group compared to the control group and the stroke group (P<0.001). There was no 
statistically significant difference between levels of NSE between the controlled 
diabetics and the controls (P>0.05). 

 

 
Figure (1) Correlation between S-100B and infarct size 

Figure 1 shows a significantly positive correlation between levels of S-100B and 
the  infarct size. (r = 0.98164, P < 0.001). 
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Figure (2) Correlation between levels of NSE and infarct size. 

Figure 2 shows a significantly positive correlation between levels of  NSE   and 
the  infarct size.   (r = 0.93845,    P < 0.001) 

 
 
 
 

 
Figure (3) Correlation between levels of S-100B and NSE in the stroke group. 

Figure 3 shows a significantly positive correlation between levels of S-100B and 
NSE   (r = 0.91879, P < 0.001). 
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Figure (4) Correlation between levels of S -100B and MDA in the stroke group. 

Figure 4 shows a significantly positive correlation between levels of NSE and 
MDA (r = 0.97259, P < 0.001).  

 

 
Figure (5) Correlation between levels of NSE and MDA in the stroke group. 
Figure   5 shows a significantly positive correlation between levels of NSE   and 

MDA (r = 0.88164, P < 0.001). 
 
 
However, there was no 

statistically significant correlation 
between either of S-100B and NSE on 
one hand and duration of the disease 
or the glycemic control (HbA1c) 
(P>0.05) in all patients. 
 

DISCUSSION 
 
In the present study, we 

investigated the association between 

the extent of brain injury, and serum 
S-100B and NSE levels in cerebral 
injury caused by cerebral ischemic 
stroke in diabetic patients.  

The mean level of serum S-100B 
in diabetic patients with 
cerebrovascular stroke was 
significantly higher than that in 
uncomplicated diabetic patients and 
the control subjects. 

  Serum S-100B level in diabetic 
stroke patients showed significant 



 
 
Bull. Egypt. Soc. Physiol. Sci. 27 (1) 2007                                                Roshdy et al. 

 
283

positive correlation to the infarct size 
as assessed by the CT brain. Similarly, 
serum levels of NSE was correlated 
positively with infarct size. In diabetic 
patients presenting with stroke 
symptoms and signs, with initially 
negative CT brain for cerebral 
infarction, we correlated the serum 
level of S-100B and NSE with the 
infarct size (not presented 
data)detected in the follow up study of 
CT brain (after 3 weeks). We 
observed that patients with brain 
infarcts larger than 5 cm3 showed 
significantly increased serum levels of 
S-100B, compared to those with 
lesion volumes below 5 cm3. These 
findings agreed with Herrmann et 
al.(38), who explained this by 
postischemic release of this 
biochemical marker. The S- 100B 
protein is released by injured 
astrocytes. It can be detected in the 
peripheral circulation after passage 
through a disintegrated BBB(8 & 39). 

The statistically significant higher 
levels of both S-100B and NSE in 
diabetic patients with stroke, 
compared to both control and 
uncomplicated diabetic patients could 
be explained by the profound 
disturbance in the BBB in such 
patients. This allowed the passage of 
large amounts of S-100B and NSE 
into the blood. Brain injury causes a 
selective leakage of S-100B into the 
cerebrospinal fluid and blood(16), so 
that serum S-100B levels were found 
to be good indicators for the 
assessment of patients with cerebral 
ischemia (16).   

Serum S-100B showed 
statistically significant lower mean 
value in uncomplicated type 2 diabetic 
patients compared to its mean value in 

the control group. However, there was 
no statistically significant difference 
between the mean value of NSE in 
type 2 uncomplicated diabetic group 
and the control group. In the present 
study, there were no statistically 
significant correlation between the 
HbA1c levels and serum S-100B 
levels in all patient groups. These 
observations suggest that the changes 
in serum S-100B concentrations are 
not dependent on short-term glycemic 
control. Results of the present study 
also showed that serum S-100B levels 
did not correlate to the duration of 
diabetes. The latter observation is 
confounded by the uncertainties of 
defining the onset of diabetes in 
subjects with type 2 diabetes. 

Similar results were obtained by 
Hovsepyan et al.(40). However, Baydas 
et al.(41), reported that S-100B protein 
expression in different areas of brain 
tissues significantly increased in 
diabetic rats compared to control rats. 
Similarly, NSE levels were also 
significantly elevated in 
hyperglycemic rats. In addition, there 
was a significant increase in lipid 
peroxidation as indicated by elevated 
MDA in the diabetic rat brain 
compared to control rat brains. 

The controversy with our results 
as regards levels of S-100B and NSE 
could be explained by the fact that we 
studied their levels in serum, not in 
brain tissue. The disturbance in BBB 
could not be enough to allow passage 
of the excess levels of these two 
parameters into the serum. Dai et 
al.(42), conducted a study which 
concluded that the BBB in diabetic 
patients is well maintained. Therefore, 
elevation of both parameters is 
confined to the brain and does not 
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escape to the general circulation 
owing to competence of BBB. 
However, MDA which reflects lipid 
peroxidation LPO showed statistically 
significant higher mean values in 
diabetics with stroke compared to its 
mean values in uncomplicated 
diabetics and control groups. This 
could be explained by the fact that 
MDA is produced as a result of 
oxidative stress in multiple tissues; 
not only the CNS.  

The decrease in serum S-100B 
levels observed in type 2 
uncomplicated diabetics group 
compared to the corresponding  mean 
value in the control group is not 
readily explainable. In previous 
studies, S-100B expressing tissues 
(brain, white fat and testes) of 
streptozotocin-induced diabetic rats, 
and S-100B protein levels were 
increased approximately by twofold, 
while steady state S-100B messenger 
RNA (mRNA) levels were 
decreased(43). These observations were 
in disagreement to previously 
published studies in diabetic rats that 
reported decreased S-100B protein 
content in adipose tissue(44). This was 
explained by other researchers who 
suggested that the release of S-100B 
protein from adipose tissue is 
significantly inhibited by insulin. 
Thus, in the present work, it was 
possible that insulin-treated type 2 
diabetic subjects might have reduced 
release of this protein into the plasma. 
However, this speculation is 
confounded by a lack of correlation 
between measures of glycemic control 
(HbA1c) and serum S-100B 
concentrations. It is noteworthy that 
type 2 diabetes is also associated with 
reduced cellular content of 

calmodulin, another intracellular 
calcium binding protein (45). 

The diabetes related changes in 
serum levels of S-100B in humans 
have been previously studied. Serum 
levels of S-100B and NSE in diabetic 
subjects with history of severe 
hypoglycemia were not different from 
those without such history (46). In that 
study, there was no comparison made 
with healthy controls. However, in 
two of the three subjects who died 
following hypoglycemia, serum 
concentrations of S-100B and NSE 
were markedly elevated. The authors 
concluded that the measurement of 
serum concentrations of S-100B and 
NSE might have a prognostic role in 
evaluating clinical outcome following 
severe hypoglycemia(46).  In one case 
of diabetic ketoacidosis in the same 
study, serum S-100B concentration 
rose coinciding with the onset of 
cerebral edema (47).  

Nonenzymatic glycoxidation in 
diabetics, which ultimately leads to 
the formation of advanced glycation 
end products (AGEs), occurs when 
free amino groups are exposed to 
aldoses, such as high levels of 

glucose, and under conditions of 
oxidant stress, both of which occur in 
diabetes (48). The receptor for AGE 
(RAGE) is a member of the 
immunoglobulin superfamily of cell-
surface molecules. As the biology of 

RAGE has evolved, several common 
themes have emerged. First, the 
multiligand character of the receptor 
is quite remarkable. Ligands of the 
receptor include AGEs, crossed-sheet 
fibrils characteristic of amyloid, 
amphoterin, and S-100/calgranulins. 
Even within a particular ligand family, 
RAGE recognizes more than one 
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species. For example, the S-
100/calgranulins comprise a family of 
more than 15 polypeptides. RAGE 
interacts with S-100A species and S-
100B (two rather divergent family 
members), raising the likely 
possibility that this receptor may well 
interact with multiple, and may be 
even all, S-100/calgranulins. A second 

salient feature of RAGE biology is the 
presence of more than one ligand in 
tissues for prolonged times. For 
example, in diabetic tissues, both 
AGEs and S-100/calgranulins are 
present at increased levels in many 
cases(48). Another unusual feature of 

the receptor is its apparent 
colocalization to sites where its 

ligands tend to accumulate (48).  Thus, 
where AGEs and S-100/calgranulins 

accumulate at sites of vascular lesions, 
higher levels of RAGE are also 
identified in cellular elements. This 
observation raises the possibility that 
the presence of ligands upregulates 
expression of the receptor, potentially 
resulting in exaggerated RAGE-
mediated cellular activation. This has 
been demonstrated directly with S-
100B and appears to be true with 
AGEs, amphoterin, and amyloids (4).   

The broad consequences of 
RAGE-ligand interaction for cellular 

properties are emphasized by the 
spectrum of signaling mechanisms, 

which the receptor triggers following 
ligand occupancy. One such 
consequence of AGE-RAGE 
interaction is the generation of 

reactive oxygen species (ROS) such 
as H2O2 and O2

-(49 & 50). The present 
study confirms the significant increase 
in MDA (a marker of lipid 
peroxidation occurring in conditions 
of oxidative stress) in diabetics 

compared to control subjects. The 
increase was still more significant in 
patients complicated with stroke. The 
increased neuronal damage secondary 
to oxidative stress in diabetes mellitus 
explains the increase in serum S-100B 
and NSE. However, in the current 
study this was clear in patients with 
stroke. This is due to leakage of these 
proteins into the blood due to 
damaged BBB as previously 
explained. 
Conclusion: 

From the current study we could 
conclude that, S-100B and NSE 
correlated with the neurological 
examinations, as well as the infarct 
size as assessed by brain CT. So S-
100B and NSE measurements 
immediately after admission might 
help to reduce serial follow up CT 
scans of the brain of ischemic stroke 
in diabetic patients. Future studies are 
recommend, to follow the S-100B and 
NSE serum levels, after thrombolytic 
therapy. Elevation of MDA in diabetic 
patients, which was significantly 
higher in diabetic patients complicated 
with stroke compared to 
uncomplicated diabetics, might direct 
future studies using antioxidants. 
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و انزيم الاينوليز الخاص بالأعصاب " ب١٠٠إس "القيمة التشخيصية لبروتين 
 المصابين بالسكتة الدماغية في مرضى البوال السكري 

  
 ***سامي ، سوزان**، هالة كحلة* *، عبير زكريا*نجوى كمال رشدي

 التشخيصية الأشعة***الأمراض الباطنة ، و **الكيمياء الحيوية الطبية ، * من أقسام 

 جامعة القاهرة –كلية الطب 
  

إس "التشخيصـية لبـروتين  لمعرفـة القيمـة) النوع الثـاني(أجريت الدراسة الحالية على مرضى البوال السكري 
بحجـم الجلطـة الدماغيـة  فـي الإصـابة بالسـكتة الدماغيـة و ربطهـا" انزيم الاينوليز الخاص بالأعصـاب"و " ب١٠٠

  .ية للمخالتي تم قياسها بواسطة الأشعة المقطع
  : وقد تم تقسيم مجموعات البحث إلى

أصـيبوا بسـكتة دماغيـة و أدخلـوا وحـدة  و الذين) النوع الثاني(مريضا بالبوال السكري  ٢٥تضم : المجموعة الأولى
  . الطوارىء بمستشفى قصر العيني

  .اعفات السكريمن مض و لا يعانون)  النوع الثاني(مريضا بالبوال السكري  ٢١تضم : المجموعة الثانية
شخص من الأصحاء متماثلين من حيث العمـر و الجـنس مـع المجمـوعتين السـابقتين  ٢٠تضم : المجموعة الثالثة

  . كمجموعة ضابطة
انزيم "و " ب١٠٠إس "و كذلك قياس مستويات )  كمؤشر لأكسدة الدهون(كيميائيا  و قد تم قياس  المالونديالدهايد
فـــي مصـــل جميـــع المرضـــي و الأصـــحاء المشـــاركين فـــي " الايليـــزا" ســـطة تقنيـــةبوا" الاينـــوليز الخـــاص بالأعصـــاب

   .الدراسة
 فـي أمصـال" انـزيم الاينـوليز الخـاص بالأعصـاب"و " ب١٠٠إس "و أثبتت الدراسـة ارتفـاع معـدل بـروتين 

زيم و  انـــ" ب١٠٠إس " المجموعـــة الأولـــى مقارنـــة بالمجموعـــة الثانيـــة و الثالثـــة ، و كـــذلك ارتبـــاط قيمـــة بـــروتين
كما  . الجلطة الدماغية بحجم الجلطة الدماغية حيث تناسبت تناسبا طرديا مع حجم" الاينوليز الخاص بالأعصاب

 بمستويات" انزيم الاينوليز الخاص بالأعصاب"و" ب١٠٠إس "أظهرت الدراسة ارتباط مستويات كل من  بروتين 
   .)و الذي يعتبر مؤشرا لأكسدة الدهون(المالونديالدهيد 

انــــزيم "و " ب١٠٠إس "مــــا لــــوحظ عــــدم وجــــود علاقــــة ذات دلا لــــة احصــــائية  بــــين  مســــتويات بــــروتين بين
و مســـتوى الســكر بالـــدم أو مســتوى الهيموجلـــوبين الســكري أو طـــول فتــرة مـــرض  "الاينــوليز الخــاص بالأعصـــاب

السـكري مـن مضـاعفات  فـي مرضـي  السـكر الـذين لا يعـانون" ب١٠٠إس "كمـا كـان مسـتوي  بـروتين  . السـكري
أمـا انـزيم الاينـوليز الخـاص بالأعصـاب فلـم يوجـد فـرق ذو دلالـة احصـائية بـين . أقل منه في المجموعة الضـابطة

   .من مضاعفات السكري و المجموعة الضابطة مستوياته في  المرضي  الذين لا يعانون
ز الخـــــاص انـــــزيم الاينـــــولي"و "  ب١٠٠إس "ومــــن هـــــذا نســـــتخلص امكانيـــــة اســـــتخدام مســـــتويات  بـــــروتين 

كدلالة تشخيصية على السكتة الدماغية في مرضى النوع الثاني من السكري ، و كذلك  في المصل "  بالأعصاب
  .مما يقلل الحاجة لتكرار الأشعة المقطعية علي المخ في مثل هذه الحالات حجم الجلطة في  تقدير

لمادتين في مصل مرضي السكتة الدماغية و توصي الدراسة باجراء المزيد من الأبحاث لمتابعة مستويات هاتين ا
  .و كذلك بالتوسع في دراسة دور مضادات الأكسدة في هؤلاء المرضي. مع أخذ العلاج اللازم

 


