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Abstract

Background: In obesity, elevated fat mass is associated with changes in adipokines secretions. Adipokines are
bioactive molecules have a role in the development of insulin resistance may link obesity and inflammation to the
occurrence of metabolic syndrome and type 2diabetes as resistin and clustrin.

Objective: To evaluate Resistin and Clusterin level with their m RNA level in Egyptian females with DM and MS and
to find its correlation with other MS parameters.

Subjects and Methods: Three groups of Egyptian females classified into group 1 (30 DM patients), group 2 (30 MS
patients) and group 3 (30 healthy volunteers). All participants were subjected to the full clinical assessment including
plasma cholesterol, LDL, HDL, triglycerides, HOMA-IR, hs CRP, Resistin and Clusterin besides Gene expression of
Resistin and Clusterin.

Results: Serum level of Clusterin was elevated in MS and DM patients with statistical significance. Also, it was found
to has positive correlation with lipid molecules, TG (p=0.001), cholesterol (p=0.004) and LDL (p=0.03), BMI (p=0.008),
HOMA-IR (p=0.002) and hs-CRP (p=0.01). Resistin was elevated in diabetic and MS patients and positively correlated
TG (r= 0.24, p= 0.06), total cholesterol (r=0.23, p=0.02), and hs-CRP (r= 0.33, p=0.01), HOMA-IR(r=0.38, p=0.002) and
Clustrin (r=0.38, p=0.002), Resistin and Clustrin mRNA expression showed significantly higher levels of in diabetec
patients compared to controls.

Conclusion: plasma Resistin and Clusterin level could be a relevant and convenient biomarker for DM and MS and

it may predict the risk of MS sequelae and could be efficient biomarker in both diseases.

J

Introduction

Type 2 diabetes, characterized by insulin resistance (IR), is a
complex chronic disorder of which the prevalence increased markedly
in recent years [1]. The total number of people with diabetes is projected
to rise from 171 million in 2000 to 366 million in 2030, more than 90%
of whom had type 2 diabetes [2]. Obesity currently affects more than
600 million people worldwide by recent estimates and it was not only
characterized by defects of insulin action but also insulin resistance
(IR) which is defined as a state of cells failure to respond to insulin,
resulting in the development of hyperglycemia [3,4].

Metabolic syndrome is a syndrome characterised by presence of
many components as obesity, insulin resistance, high blood pressure
and dyslipidemia but, with the upsurge of new findings, the list keeps
increasing. The components now include hyperinsulinemia, insulin
resistance, high blood pressure, central obesity and atherogenic
dyslipidemia (increase in LDL-C, plasma triglycerides and decrease in
HDL-C), endothelial dysfunction, genetic susceptibility, prothrombotic
state, pro-inflammatory state and chronic stress, but, the diagnosis and
recognition of metabolic syndrome depends on the particular criterion
used. Metabolic risk factors that directly increase the risk of coronary
heart disease, other forms of cardiovascular, atherosclerotic diseases
and type 2 diabetes mellitus [5].

Resistin, also known as FIZZ3 or adipose tissue-specific secretory
factor (ADSF), with a molecular weight of 12.5 kDa, encoded by the
RETN gene [6]. Resistin, which was named after its insulin resistance
ability by Steppan et al, in 2001, when they found antidiabetic drugs
called thiazolidinedions [7]. The immunoneutralization of endogenous
resistin improved blood glucose and insulin action in this model
of type 2 diabetes. The treatment of normal mice with recombinant
Resistin impaired glucose tolerance and insulin action [8-10]. From

these findings the association between elevated circulating Resistin
and insulin resistance in patients with type 2 diabetes has also been
revealed. It is worth mentioning that peripheral blood mononuclear
cells (PBMCs) are key producers of resistin in humans [11,12]. Its
role in proinflammatory processes has been demonstrated in several
studies [13,14].

Clusterin (CLU) is a predominantly secreted glycoprotein
consisting of two chains—a -clusterin (a -Clu) and P -clusterin (p -Clu)
that are linked by 5 disulphide bonds [15]. It is present in plasma as
a soluble protein or as a component of a lipid-poor subclass of high-
density lipoproteins (HDLs) recent proteomic analyses revealed
that CLU is also bound to LDL even its role in these lipoproteins is
unknown [16]. Several roles have been ascribed to Clusterin such
as complement inhibition [17,18], regulation of inflammation [19],
lipid transport [20], apoptosis [21], cell differentiation [22], appetite
regulation [23] and protein quality control in the extracellular space
[24]. Clusterin has been shown to exhibit chaperone-like activity as
well as amyloid aggregation of proteins in vitro [25,26]. Although
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its exact role in many conditions is not very clear, it is implicated in
neurodegenerative disorders such as Alzheimer’s, several cancers,
autoimmune disorders and chronic inflammatory disorders [27].

Clusterin has been shown to bind to promoter regions of Sterol
Regulatory Element Binding Protein-1C (SREBP-1C), a master regulator
of several lipid metabolic pathways, regulating its expression [28] and
inhibiting hepatic lipid accumulation [29]. Many studies indicate a
protective role for clusterin in metabolic disorders and are positively
correlated with the risk of metabolic syndrome and type-II diabetes
(T2DM) [30]. However, there are unclear reports on the correlation
between serum Clusterin concentration and T2DM [31,32]. Clustrin
has been found as one of the protein composition of HDL and it has
been found that strong positive correlations between Clusterin levels in
HDL and insulin sensitivity and it is possible that Clusterin depletion
indicates the presence of dysfunctional HDL [33]. The role of resistin
in insulin resistance remains controversial in humans. Several studies
found positive correlations between resistin and insulin resistance in
T2DM, obese and healthy individuals, this discovery appears to be
supported by studies reporting significantly higher resistin levels in
populations with T2DM [34,35]. Nevertheless, a substantial number
of studies have failed to find correlations between resistin and insulin
resistance [36]. The same problem face clustrin in metabolic syndrome
and DM2 there is controversial results in many studies regarding its
role in DM and metabolic syndrome. Moreover, up to our knowledge
no other research covered the relation between clustrin and resistin in
metabolic syndrome and DM2 in Egyptian female.

So, the aim of our study to find the level and relation between
Clustrin and Resistin in metabolic syndrome and DM2 among Egyptian
female.

Subjects and Methods
Study participants

This study is case-control prospective study was conducted on
Egyptian females (90 participants) divided into 3 groups: group 1(30
DM type 2 patients), group 2 (30 Metabolic Syndrome patients) and
group 3 (30 healthy volunteers). All study participants were recruited
from Al-Azhar University Hospitals. Informed consent was obtained
from all participants in the study prior to enrolment.

Inclusion criteria

For Group 1: Female patients with type
2 DM with disease duration 5 years or more.
For Group 2: Female patients with metabolic syndrome (Diagnosed
according to the criteria of the National Cholesterol Education Program
(NCEP) Adult Treatment Panel III).

The exclusion criteria

Pregnancy, chronic liver disease, chronic renal disease, thyroid
diseases, acute and chronic inflammatory diseases, cardiovascular
diseases, autoimmune diseases and DM Type L.

Patient assessment

Full history of the patents stressing in age, duration of DM then
thorough clinical examination. Anthropometric measurements
including the heights, weights, Waist circumference (WC) and Hip
circumference (HC) then the body mass index (BMI) was calculated
as the Weight/height> (kg/m?) and the waist-hip ratio(WHR) was
calculated as waist measurement divided by hip measurement.

Blood pressure was measured from the right arm after a minimal
resting time of 25 minutes.

Sample collection

A volume of 8 ml of venous blood was drawn from each subject
after overnight fasting (8 -12 Hrs) in 2 tubes one containing EDTA
or sodium fluoride and oxalate for Complete Blood count, ESR, RNA
extraction and blood glucose the other was red vacutainer tube (plain).
The later was left to be clotted then centrifuged (at 1500 g for 15
minutes) was used for assay of lipid profile and fasting insulin, hs-CRP,
Clustrin and Resistin.

Analytical methods: Lipid profile and fasting blood sugar were
assayed using fully automated chemistry analyzerBiolis 50i Superior
supplied by Life Trade Egypt,ESR was assayed by Westergreen method,
Fasting Insulin was assayed by human insulin ELISA kit (Thermo fisher
, Catalog KAQ1251). Calculation of Insulin resistance index (HOMA-
IR) according to the equation: Fasting insulin (mU/L) x fasting glucose
(mg/dL)/405.

Assay of serum Clustrin and resistin: Clustrin and resistin
concentrations were measured using commercially available enzyme
-linked immunosorbent assay (ELISA) kit supplied by Bioassay
Technology Laboratory and Human Resistin ELISA Kit (ab183364)
supplied by Abacam.

Assay of hs—CRP: by commercially available ELISA Kit supplied by
DRG International Inc.

Gene expression analysis (clustrin and resistin m RNA
measurement)

Sample preparation and RNA isolation: Total RNA was isolated
according to RNA isolation kit (Gentra, Minneapolis, MN 55441
USA) following the manufacturer’s protocol. The purity and integrity
of total RNA were monitored by the absorbance of ultraviolet light
spectrophotometrically at 260/280 nm.

Reverse transcription and complementary DNA (cDNA)
synthesis: For the synthesis of complementary DNA (cDNA), the
extracted RNA was reverse transcribed by Quanti Tect SYBR Green
reverse transcription (RT-PCR) kit (Qiagen; catalog no.204243)
as recommended by the manufacturer. 2 ug of RNA was reverse
transcribed in a final volume of 40 pL. The reverse transcription
reaction was completed at 25°C for 10 min, 42°C for 15 min and 99°C
for 5 min using (Perkin Elmer Gene Amp PCR System 2400). The
cDNA was stored at —20°C until time of analysis.

Measurement of clustrin and resistin mRNA expression by real
time polymerase chain reaction: Expression levels of clustrin and
resistin mRNA were determined by real time polymerase chain reaction
using Step One TM System (Applied Biosystems). Glyceraldehyde-
3- phosphate dehydrogenase gene (G3PDH) was used as an internal
control. Primer’s sequence of Clustrin is 3'-TGT TGG TCG AAC AGT
CCA CAG and 5'-GCC AGT GTG AGA AGT GCC AAG).

Resistinisforward (CTGTTGGTGTCTAGCAAGACC) 104 Product
length (bp) Resistin reverse (CCAATGCTGCTTATTGCCCTAAA).

Calculation of relative gene expression by usage of comparative
CT method (AACT; 19).

Statistical methods

The program used in statistical methods was SPSS (Computer
software package, version 25.0 (Chicago IL, USA) continuous data
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were represented as mean * standard deviation (parametric data)
while nonparametric data were represented as median and (range). For
Comparisons studies between parametric data One-way ANOVA was
applied while for non-parametric data Kruskal-Wallis one-way analysis
of variance. Turkish HSD (post hoc test) for comparison of 2 different
groups. Probability value (p value) less than 0.05 was considered
significant. In correlation studies Pearson correlation coefficient was
applied for parametric data while Spearman’s correlation coefficient
was applied for nonparametric data.

Results

Results of this study are shown in Tables 1-4 and Figures 1-3.
Descriptive statistics of different studied parameters in all studied
groups as mean +SD. One way ANOVA between studied groups
regarding weight, height, BMI, WHR, TG, cholesterol, LDL, HDL,
HOMA-IR, hs-CRP, resistin and clustrin was represented in Table 1.
There are statistically significant differences in all parameters with p
value < 0.05, while no statistically significant difference regarding age
between all studied groups (Table 1).

Evaluation the difference between all studied groups by post -hoc

test (Tukey HSD) to evaluate the difference between each 2 groups
reveals statistically significant differences between diabetic patients
and control. The same finding regarding differences between metabolic
syndrome patients and controls. While no statistical differences
between metabolic syndrome and diabetes mellitus in most of studied
parameters (Table 2).

Positive correlation between Resistin and most studied parameters
in Diabetic patients. While there was no- significant correlation
between Resistin and age, WC, WHR, TG and HDL in studied groups.
Regarding patients with metabolic syndrome there are positive
correlation between resistin and clustrin, weight, clustrin, hs-CRPand
HOMA -IR while there are non-significant correlation between resistin
and (TG and HDL) (Table 3).

For clustrin and different studied parameters in metabolic
syndrome patients, there are positive correlation between Clustrin and
Wt, BMI, Wc, serum cholesterol, TG, LDL, hs-CRP and HOMA-IR
in Metabolic syndrome patient group. While there was no significant
correlation between clusrtin and age and HDL in Metabolic Syndrome
groups. Regarding diabetic patients positive correlation is found

Table 1: Baseline clinical and laboratory characteristics of the studied groups (control, diabetic and metabolic syndrome)-one way ANOVA amongst studied groups.

Groups n (U] ] P-value

Parameters DM (Diabetes mellitus) MS (Metabolic syndrome) Control (One way ANOVA)
Age (year) 36.+6.4 33.2+55 33.6+52 NS

Weight (kg) 81.9+9.1 82.33+12.7 71.9+4.8 0.000*

Height (metre) 1.6 £0.03 1.64 £0.03 1.63 £ 0.04 0.000*

BMI 30.9+38 31.8+3.6 289+1.8 0.001*

Weight circumference (Wc) 104 +5.5 102.6+5.8 90.3+4.2 0.000*

Waist/hip ratio (WHR) 0.80 + 0.04 0.90 £ 0.03 0.87 +£0.01 0.000*

Total Cholesterol (mg/dL) 214 +21.07 224 + 34 171.1£15 0.000*

TG (mg/dl) 162.5 + 25.04 168.2+27.6 103.4 £ 15.9 0.000*

HDL — Cholesterol(mg/dL) 443148 435+47 56.2+6.9 0.000*

LDL (mg/dL) 139 +£225 143.5+27.6 946+ 14 0.000*

hs-CRP *(mg/L) 34+13 36+1.5 1.3+05 0.000*

HOMA-IR 35+0.6 34+09 1.1+£0.2 0.000*

Clustrin (ng/L) 99.5+45.8 95.4+41.9 43.7+14.5 0.001*

Resistin (ng/mL) 17.6+3.3 16.1+3.3 6.8+29 0.000*

Data are presented as Mean + SD for parametric data and Median and range for non-parametric data.
The comparisons using the student one way ANOVA for parametric data and Kruskal-Wallis H test for non-parametric data, p > 0.05: No significant difference, p< 0.05*:

Significant difference. NS non-significant.

Table 2: Post-hoc test -Tukey HSD (Honestly significant difference amongst all studied groups).

Groups (I) & (1) DM & MS
Parameters P value
Weight (kg) NS

Height (metre) 0.000*
BMI NS
Weight circumference (Wc) NS
Waist/hip ratio (WHR) 0.000*
Total Cholesterol (mg/dl) NS
TG (mg/dL) NS
HDL (mg/dL) NS
LDL (mg/dL) NS
hs-CRP (mg/L) NS
HOMA-IR NS
clustrin (ng/L) NS
Resistin(ng/mL) NS

(1) & (111) MS & Control 1 & 1l DM & Control

P value P value
0.0001* 0.003*
NS 0.0025*
0.001* 0.04*
0.000* 0.000*
0.005* 0.000*
0.000* 0.000*
0.000* 0.000*
0.000* 0.000*
0.000* 0.000*
0.000* 0.000*
0.000* 0.000*
0.0007* 0.0003*
0.000* 0.000*

Post-hoc test amongst studied groups (p< 0.05*: significant difference. NS non-significant).
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Table 3: Correlation studies between serum resistin and biochemical variables in DM and metabolic syndrome patients.
Resistin (ng/mL) Resistin (ng/mL)
Parameter Group 1 (Diabetes mellitus) Group 11 (Metabolic syndrome)
P value R P value
Age (year) -0.16 NS - -
Weight(kg) 0.65 <0.001 0.31 0.01
Body Mass Index (BMI)(KG/M? 0.64 <0.001 - -
Weight circumference (Wc) 0.06 NS - -
Waist/hip ratio (WHR) 0.13 NS - -
Total Cholesterol (mg/dl) 0.33 0.01 0.33 0.02
TG (mg/dl) 0.24 NS 0.24 NS
HDL(mg/dl) 0.22 NS 0.14 NS
hs-CRP (mg/L) 0.57 <0.001 0.33 0.01
HOMA-IR 0.42 <0.001 0.38 0.002
Clustrin(ng/L) 0.52 <0.001 0.33 0.007

p< 0.05*: significant difference. NS non-significant shows the correlations between resistin with other different parameters in Diabetes mellitus and metabolic syndrome

patients. Pearson correlation of parametric data and Spearman test for nonparametric data.

Table 4: Correlation studies between serum Clustrin and biochemical variable in metabolic syndrome and diabetic patients.

Clustrin (ng/l) Clustrin (ng/l)
Parameter Metabolic syndrome 11 Diabetes mellitus 1
R P R P
Age (year) -0.34 NS -0.2 NS
Weight (kg) 0.51 0.003 0.17 NS
Body Mass Index (BMI) 0.47 0.008 0.18 NS
Weight circumference (Wc) 0.46 0.01 - -
Waist/hip ratio (WHR) 0.2 NS - -
Total Cholesterol (mg/dl) 0.5 0.004 0.12 NS
TG (mg/dl) 0.55 0.001 0.2 NS
LDL (mg/dl) 0.38 0.03 -0.2 NS
HDL (mg/dl) 0.2 NS 0.19 NS
hs-CRP (mg/L) 0.46 0.01 0.6 <0.001*
HOMA-IR 0.54 0.002 0.24 0.05*

p< 0.05*: Significant difference. NS non-significant shows the correlations between clustrin with other different parameters in Diabetes mellitus and metabolic syndrome

patients. Pearson correlation of parametric data and Spearman test for non-parametric data.
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between serum clustrin and resistin, hs- CRP, HOMA-IR in Diabetes
Mellitus patient group as shown in (Table 4).

In addition, the results of CLU mRNA and resistin m RNA
expression showed significantly higher levels of CLU and resistin
mRNA in patients with diabetes compared to controls.

Discussion

Resistin an adipokine first discovered by Steppan in 2001 has been
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shown to induce insulin resistance in rodents. Increased resistin levels
were also found in diet-induced or genetically obese mice, in human
studies, individuals with severe insulin resistance had higher resistin
levels than individuals with normal insulin action [37]. Therefore, they
hypothesized that resistin might also play a role in insulin resistance,
possibly providing new therapeutic targets for the treatment and
prevention of diabetes
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There are many theories supposed to explain the role of resistin
in insulin resistance as that resistin playsa role in pro-inflammatory
processes. In vitro studies suggested that expression of resistin have
been the result of the production of the pro-inflammatory cytokines,
such as tumor necrosis factor-a (TNF-a) and interleukin-6 (IL-6). t
TNF-a signaling pathway activates intracellular kinases that inhibit
insulin receptor signaling via serine phosphorylation of insulin
receptor substrate 1 (IRS-1), IL- 6 and adiponectin also regulate insulin
sensitivity [38].

Our results showed increase in resist in level in DM and metabolic
syndrome. Where resistin level in diabetic patients is (17.3 + 3.3), in
MT patient (16.1 + 3.3) and control (6.8 + 2.9)

These results are hand by hand with meta-analysis done by Kai-
zhen Su et al. who concluded that resist in levels are correlated with
insulin resistance in obese and T2DM patients, and this correlation was
associated with elevated resistin levels [39].

In addition, the same results were obtained by Al-Harithy et al.
(2005) who reported a positive correlation between resistin levels and
insulin resistance in diabetic women and obese or overweight non-
diabetic women [40].

A close study was done in Egypt by Mabrouk et al. and they found a
positive correlation only in obese diabetic Egyptian subjects, but not in
obese non-diabetic groups [41].

However, some studies failed to find a significant correlation
between resistin levels and insulin resistance in diabetic groups. Bu et
al. found resistin levels had no relationship to IR in both T2DM group
and normoglycemic group [42]. Park et al. also observed these results
in a cross-sectional study [43].

It has been suggested that resistin causes insulin resistance when
insulin reaches a certain critical level. There are also several other
hypotheses regarding the controversial correlation between resistin
and insulin resistance. Several single nucleotide polymorphisms (SNPs)
of the resistin RETN gene have been reported to be associated with
resistin concentration, while this association remains controversial in
various ethnicities, possibly explaining the conflicting results of the
correlation [44].

Moreover, in meta-analysis conducted by Shi-Min Hu, et al. they
found higher maternal serum resistin level is related to GDM risk and
suggested that the serum level of resistin may be related to the severity
of GDM [45].

A number of treatments targeting adipokines have recently
emerged. For example, monoclonal antibody infliximab, which
neutralizes TNF-a, is a new approach aimed at inflammation associated
insulin resistance [46]. That study indicated that resistin antagonisation
might be a therapy targeting insulin resistance in the patients with
hyper resistinemia. So, we hope a new therapy to reduce resistin levels
may alleviate insulin resistance in the future.

In diabetic patients our results showed that resistin has positive
correlation with weight (r= 0.56, p= 0.001), BMI (r=0.64, p=<0.001)
total cholesterol (r=0.33, p=0.01), and hs-CRP (r= 0.57, p=0.01),
HOMA-IR (r=0.42, p=<0.001) and clustrin (r=0.52, p=<0.001) and not
correlated with HDL.

In MS patients our results showed that resistin has positive
correlation with Weght (r=0.31, p=0.01),TG in (r= 0.24, p= 0.06), total
cholesterol (r=0.33, p=0.02), and hs-CRP (r=0.33, p=0.01), HOMA-IR
(r=0.38, p=0.002) and Clustrin (r=0.33, p=0.007) and not correlated
with HDL.

Our results go hand by hand by a large population-based study that
found circulating resistin levels have a strong positive correlation with
fasting levels of plasma TG [47]. In Indian men, serum resistin levels
are positively correlated with TG and very low-density lipoprotein
(VLDL) [48].

Osawa et al. showed a positive correlation between serum resistin
and TG levels in levels in Japanese T2DM patients [49]. Luis et al.
showed a significant correlation among resistin levels and TG in
patients with morbid obesity [50]. Furthermore, a study on general
population (6637 normal subjects) in Spain, between 2000 and 2005,
showed a strong positive correlation between serum levels of resistin
and triglyceride in diabetic and MS patients [51].

However, in Taiwan study, no correlation was found between
plasma levels of resistin and triglycerides [52]. Moreover, among
Iranian population, also no significant correlation between resistin
serum levels and TG was observed [53].

Regarding cholesterol correlation our results are in agreement with
a study, which was conducted in China, another one among Iranian
population, serum levels of resistin were not found to be correlated
with levels of HDL-C. However, Luis et al. have shown that there is no
significant relationship between serum levels of resistin and cholesterol
in obese female patients. Also, Hsu BG have found a positive correlation
between serum levels of resistin and HDL.

Regarding correlation of resistin and WC and WHR our results
agreed a study on north Indians indicated that plasma resistin levels
were well correlated with waist circumference and waist/hip ratio
(WHR) [54].

As regards correlation between resitin and BMI the same results
were obtained by Chanchay Swho found a significant correlation of
plasma resistin with body mass index (BMI), waist circumference, and
WHR in nondiabetic and diabetic overweight/obese [55]. Furthermore,
the serum resistin concentration was positively correlated with BMI,
percent of body fat (BF%), and WHR in obese children [56]. Also,
another study showed that in type 2 diabetic patients, plasma levels of
resistin had a significant positive correlation with BMI [57]. A study
on Saudi women with type 2 diabetes mellitus showed that resistin
correlated significantly and positively with hip circumferences in
diabetic women, but no correlation was observed with hip, waist, and
WHR in overweight and obese nondiabetic subjects [58].

A significant positive correlation has been reported between blood
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resistin concentration against waist and hip circumferences in patients
with myocardial infarction [59].

study conducted on Spanish female obese patients showed that
serum resistin was correlated with weight, fat mass, waist circumference
of obese subjects, although, serum resistin was not associated with the
presence of metabolic syndrome [60]. These discrepancies in results
can result from different sample size or genetic groups, gender, and also
the studied disease in experiments.

In MS patients Also we found that plasma Clu levels were correlated
with weight ( r=0.51, p = 0.003), BMI (r=0.47, p=0.008), wc (r=0.46,
p=0.01), total cholesterol=(r=0.05, p=0, 004)TG=(r-0.55, p=0.001)
LDL (r=0.38, p=0.03), hs CRP (r=0.46, p=0.01) and HOMA-IR (r=0.54,
p=0.002). These results are hand by hand with previous study showed
Clu levels in MS Mexican children However, another previous study
reported that, plasma Clu levels reported no difference between obese
and lean adolescents [61].

In diabetic patients plasma Clu levels were correlated with hs CRP
(r=0.4, p=0.001) and HOMA-IR (r=-0.24, p=0.05) and resistin (r=0.6,
p=<0.001).

Our results are in agreement with Andrew N. Hoofnagle, 2010 who
found strong negative.

Correlation between the concentration of clusterin in HDL and
both insulin sensitivity and BMI in two different populations of male
subjects.

Surprisingly, we noticed conversion of the correlation between
serum clusterin and each of BMI , TG , LDL and cholesterol from
positive in MS patients to negative in diabetic patients, unlike what was
noticed in case of resistin correlation with each of these parameters.
This may point to the different nature of the role of elevation of these
two adipokines. Clusterin plays an active protective role against LDL
aggregation. So high expression of Clu in atherosclerotic lesions could
be a response of arterial wall to LDL aggregation.

Clusterin might play a protective role in MS through its chaperone
functions that assists the clearance of cell debris from ECM via
endocytosis and lysosomal degradation, these protective roles may be
lost with the development of type 2 diabetes.

Our results found that m RNA of clustrin is higher in diabetic
patients than control which goes hand by hand with He J who found
the same results.

In addition, our results found that clustrin gene expression is
increased in diabetic paients than control which is supported by
Michael W. Rajala.

Conclusion

Resistin and clustrin have a potential to be used as a biomarker
for the diagnosis of DM and Metabolic Syndrome patients in Egyptian
female patients and could be used as biomarker for diagnosis of
diabetes and MS. It is imperative to suggest that an extensive study is
warranted to further establish the association between serum resistin
and clustrin with the development of DM and MS and its risk factors in
this particular group.

Limitation of Study

Nevertheless, potential limitations of the present study have to be
addressed. We realize that being a case -control study, the predictive
power to explore the possible relationship between serum clustrin and

resistin with the development of DM and MS in this subtribe cannot be
ascertained.
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