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Abstract

Objectives: The objective of this study was to evaluate serum levels of clusterin
(CLU) in type 2 diabetics with and without cardiovascular disease and to explore
possible correlations with insulin resistance and related progression of
cardiovascular disease in Iragi men.

Methods: Sixty-three T2DM patients, including forty-two with cardiovascular
disease (CVD), were divided into three subgroups; twenty-one with myocardial
infraction (MI), twenty-one with other CVD, and twenty-one without any cardiac
complication. In addition, a group of twenty-one men served as healthy controls
(HCs) for comparison purposes. The four groups were analyzed for parameters that
included fasting serum glucose (FSG), lipid profile, fasting serum insulin (FSI),
homeostasis model assessment of insulin resistance (HOMA-IR), cardiac Troponin-I
(cTn-1), CK-MB, and some other biochemical variables.

Results: Our results showed that the serum CLU levels were higher in T2DM with
Ml than the other groups of patients, while the levels were significantly elevated in
the entire T2DM group as compared to the control group. Serum levels of CLU
showed significantly positive correlations with c¢Tn-I and CK-MB (r= 0.658 p <
0.01land r = 0.575, p < 0.01 , respectively), whereas the correlation with HDL-C was
negative. However, the other parameters exhibited weak correlations with serum
CLU levels.

Conclusions: CLU participates in the event of cardiovascular disease and insulin
resistance in Iraqi males with T2DM and may be used as predictor for CVD
development in T2DM patients.

Keywords: Clusterin, Troponin-I, insulin resistance, Type 2 diabetes mellitus,
CVD.

3539 p3g 39358 A Baal) (Sl sy mbadl) Jla) sie (sl nal) (Sgiuaal) pn
Al gl) Al el
2oV qulb Guld SUE ¢ Ty daae ndy H 3 Gala la

éb.d\ ‘L_SJL‘U ) daals ‘ejhd\ ER G IN|] e}lc r:.ué 1
db.d\ ‘L‘EQLAJ L) daals siﬁ)...aﬂ (ULJI 2\__\4)33\ A< LX) ruﬁ 2

1Al

S Taaill S e B O ianslSll Adeadll lgiondl) i I AA]) Aubal o ccilaay)
Lls) 3Dk 3sm oo @aal) I ALY - il Jlagl) tie Ao gl il el 395 e 395
Aol Bl (bl 35k Colpu¥) aglin

*Email: safaalsadeq@yahoo.com
978


mailto:safaalsadeq@yahoo.com

Fayez et al. Iragi Journal of Science, 2020, Vol. 61, No. 5, pp: 978-984

& ddlesll QA Gabals Culias agie Gsanly QU (@Sl (pmpe e Osing B daall ik
o Sl shlls s day Ogpdes 2l el 9 desend) (oo Gfiegene ) pgasits
Qb ubadd) ccapall (e Ogpdes aaly ciled (@AY deganally Akl Alaall oLial
Wlaall Gy Ll clieliae Os @Sl mse (e Ogpdes 2l I BLaYL AV ddles)
ISy el el Laal) sl 23 . g Aaglae Uy CplpuV) (hgaips Gsal (gginay pilial)
A Syl (jans
Onbadll @Sl ape die Gl Lad) (gl b Lisale lelin)) gl cupelal i)
Lboad) 380 cudi)) Gy el (o GidlaY) e gend) g £l vie £l Aliasl) cliialy
Slapl Jhad) grinall el L elaal) deganes dlie S aall (@Sl odaye s cpjineslKU
Dlall culS iy (r= 0.658 p < 0.01; 1 = 0.575, p < 0.01) Alutins dylay) Llai aDle Al
e s Al ADle el GAY) chuid) Ll A ) Ga ) (giaall GauSe didad
gl adll (ggiuall
Gy gpbad il die Glsut) Aagliey dlegl il Gl ool Gl alalinay)
Oalyad) Jlall & dile gl Qi) (alyel adiy el gl & allesin) (e Lanyy S daail) (g,<ul)
LS Lol () iy biad
Introduction
Type 2 diabetes mellitus (T2DM) is a significant global health issue that impacts millions of
individuals globally and is linked with severe comorbidities, including CVD and Insulin resistance
(IR), coupled with the inability of pancreatic B-cells to adequately compensate for enhanced insulin
secretion[1]. CLU (Apolipoprotein J) is a glycoprotein with many features that were linked with many
pathological and physiological conditions, such as Alzheimer's disease (AD), with a distinguished
function as an extracellular chaperone. There are also several debated additional roles for CLU,
including immune modulation and lipid transport. CLU was also reported to be a participant in many
pathways for a number of illnesses, such as oxidative stress, cell death, survival, and proteotoxic
stress. Although CLU is normally a secreted protein, it was also discovered intracellularly
under certain conditions of stress [2]. CLU gene has three isoforms (Isoform 1, isoform 2, isoform
11036) which, depending on alternative splicing, produce three different proteins which have different
localizations and several biological functions. The nuclear clusterin (nCLU) promotes cell death,
whereas the secretory clusterin (SCLU) is composed of two subunits (a and ) and has cytoprotective
and chaperone roles [3]. Plasma CLU levels are elevated in T2DM , myocardial infarction (M) and
during the development of coronary heart disease [4]. Moreover, CLU levels were shown to increase
in patients of prostate cancer [5]. Adipocyte-derived CLU is a new extracellular matrix (ECM) -linked
protein that is linked to obesity and cardiometabolic disease through its action in the liver. Levels CLU
showed an increase in the adipocytes of obese people [6]. CLU was also recognized as an
apolipoprotein-linked protein implicated in the transport of cholesterol and lipids. Additionally, it
might have a role in local lipid redistribution [7]. Information on the potential role of CLU in T2DM
etiopathogenesis is inconsistent [8]. Therefore, the aim of this study was to serologically assess the
involvement of CLU in men with diabetes and CVD or myocardial infarction (Ml).
Material and Methods
Case-control was introduced for comparison in the present study. The study was conducted at the
General Educational Hospital in Ramadi from July 2018 to December 2018. Sixty-three patients
(Males with an age range of 39- 65 years), previously diagnosed with T2DM based on the norms
suggested by the World Health Organization (WHO) were included. Forty-two of the patients were
collected from the central care unit (C.C.U) after clinically diagnosed by the consultant physicians to
have cardiac problems. Samples were collected after approval from the patients. The ECG findings
showed that 21 of the patients had an acute myocardial infarction (AMI). The healthy controls (HCs)
group included 21 males who were selected after confirming their safety via laboratory tests and
physical examination. All patients relying on insulin injections were excluded [9]. Body mass index
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(BMI) was measured for all subjects by dividing the weight in kg on height in m2. Also, blood
pressure (mmHg) and pulse rate (Min™) were measured by mercury sphygmomanometer.

A blood sample (5 mL) was gathered after fasting (for 12 hours) from all respondents and left to clot

in a plain tube for half an hour in 25 °C. Serum was isolated by centrifugation at 5000 xg for 15
minutes, after which the sera were kept in Eppendorf tubes at - 20°C until use. Sera concentrations of
FSG and lipid profile were also determined.
Level of cTn-I was determined based on sandwich immunodetection method via ichroma device and
the appropriate kit. CK-MB was measured using Fuji dri-chem analyzer, whereas FSI and CLU were
determined by enzyme- linked immunosorbent assay (ELISA). The homeostasis model assessment of
insulin resistance index (HOMA-IR) was calculated using the equation bellow [10]:

HOMA-IR = insulin (micro units per milliliter) x glucose (mg/dL) + 405

Statistical Analysis

All data was analyzed with descriptive statistical analysis using the Statistical Package for the
Social Sciences (SPSS) (SPSS Inc., Chicago, IL, USA) software, version 25.0. All studied variables
were expressed as mean + standard deviation (SD). The significance of differences among the groups
was determined by one-way ANOVA test. The correlations between variables were confirmed by
Pearson correlation analysis. P. values of less than 0.05 were considered to be significant.

Results

The clinical features of the studied subjects are shown in Table 1. The mean age values (years) of

the men in the patient groups, i.e., T2DM, T2DM with MI, and T2DM with other CVD, were 56.24 +
9.99, 58.00 + 9.01 and 58.60 + 11.53, respectively, while it was 56.05 + 6.08 in the control group. The
mean of BMI in T2DM with other CVD group was (28.86+ 5.09 kg/m?), which showed a significant
difference with control group (25.60 + 4.35 kg/m?2), while the date refers to the non-significant
difference at P < 0.05 between other groups of patients as compared with a control group. The mean
values of SBP, DBP and heart rate were found to be higher in the patient groups when compared to the
control group. On the other side, serum levels of FSG, FSI, TG, and VLDL-C were significantly
greater in male patients than in the control group. Furthermore, the mean value of HOMA-IR was
significantly higher in the patients than the control group, as shown in fig.1. Nevertheless, non-
significant differences were found in the levels of total cholesterol (TC) and low-density lipoprotein
(LDL-C) in the studied groups. The date is shown non - significant difference in levels of HDL-C
between T2DM group and control group (40.65+ 7.01 mg/dL) (42.38 + 8.63 mg/dL) respectively, the
mean of serum HDL-C in T2DM with CVD groups (Ml and other CVD) as compared with a control
group showed significantly (P < 0.05) decrease.
The cTn-1 levels were significantly higher in the MI group (4.3 = 0.78 ng/mL) as compared to the
other patient groups and control, as shown in table 1 and fig.2. CK-MB levels in the control subjects
were non-significantly different to the T2DM group (16.05 £ 5.82 vs. 14.81 + 6.18 IU/L, respectively),
while it was significantly different when compared with the other studied groups, reaching a high
value in the CVD group but a highest value in the MI group. The mean of serum CLU in control group
was (5.01 + 1.27 ng/mL) and was significantly greater in the patient groups, which it reaches peak
value in patients with MI (13.08 + 3.72 ng/mL), then the value gradually declines in T2DM with other
CVD (7.59 + 1.72 ng/mL) as compared with two other groups of patients (Table 1 and fig.3).

As shown in table 2 (fig.4 and fig.5), the correlation coefficient (r) analysis of cTn-1 and CK-MB
showed a moderately positive correlation with CLU (r=0.658, p < 0.01 and r= 0.575, p < 0.01,
respectively). Also, a weakly positive correlation value was found between HOMA-IR and FSI (r=
0.435, p < 0.0land r= 0.379, p < 0.01, respectively). In addition, weakly positive correlations were
recorded between CLU and each of the parameters of SBP, DBP, Pulses, TG, TC, LDL-C and VLDL.
However, HDL-C in the T2DM group showed a negatively correlation with CLU
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Table 1- Clinical and biochemical properties of subjects studied

Variables

Age(y)

BMI (Kg/m?)
SBP (mmHg)
DBP (mmHg)
Pulses Min 71

FSG (mg/dL)
FSI (mIU/mL)

HOMA-IR(%)
TG mg/dL

TC mg/dL
HDL-C mg/dL
LDL-C mg/dL
VLDL-C mg/dL
TN-1 (ng/mL)
CK-MB ( IU/L)
CLU (ng/mL)

Control(N=21)

56.05 + 6.082
25.60 £ 4.35%
117.62 +11.362
70.95 £ 7.682
78.48 £ 8.272

92.24 +11.322
7.702 + 2.586%

101.90 £39.312

176.46 + 29.412
42.38 + 8.632

113.70 £ 29.432
20.38 + 7.862

16.05 * 5.822
501+1.272

T2DM (N=21)

56.24 £ 9.992
27.35+3.402
132.10 £ 20.93
79.52 +11.17°
85.57+ 10.06°

218.29 = 71.36°
11.57 £ 2.118°

4.18 £1.24°
183.33 £ 67.49°
182.33 £ 54.352
40.65 = 7.012
105.01 £ 48.712
36.67 + 13.50°
0.20 £ 0.034¢
14.81 + 6.182
9.53 + 2.86°

T2DM with CVD (N= 42)

MI (N=21)

58.00 = 9.012
27.81£4.742
140.95 £ 12.61
88.10 £ 5.36¢
89.33 £ 8.14°

254.29 = 47.24°
19.76 + 3.455¢

9.70 £+ 3.16¢
196.71 + 14.85°
200.89 * 37.542
34.77 + 6.42°
126.78 + 34.832
39.34 +2.97°
43 +0.78°
67.95 + 7.54b
13.08 £ 3.72¢

Other CVD (N=21)

58.60 +11.532
28.86 £ 5.09°
134.76 * 6.80¢
83.24 £ 5.05°
83.43 £ 5.64%

237.29 + 83.09°
23.81 +4.884

8.47 £ 3.01¢
186.19 + 62.53P
184.00 +46.132
35.10 = 7.77°
111.20 £ 42.982
36.95 + 12.76°
0.40 £ 0.12
25.33 +1.68¢
7.59+1.72¢

Data are represented as Mean + SD. BMI: body mass indix ,Sys.BP: systolic blood pressure, Dia.BP:
diastolic blood pressure, FSG: fasting serum glucose,FSI: fasting serum insulin ,HOMA-IR: homeostasis
model assessment of insulin resistance, TG: triglycerides ,TC: total cholesterol HDL-C: high-density
lipoprotein, LDL-C: low-density lipoprotein, VLDL.: very low-density lipoprotein. Similar letters: means

there is non-significant difference. Different letters: means there is a significant difference.

=
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M

Figure 1- Mean for HOMA-IR in study groups
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Table 2- Correlation for CLU with biochemical variables

Clusterin (ng/mL)
Variables
r P. Value
Age(y) 0.039 -
BMI (Kg/m?) 0.072 -
SBP (mmHg) 0.309 <0.01
DBP (mmHg) 0.440 <0.01
Pulses Min 7t 0.361 <0.01
F.S.G (mg/d L) 0.39 <0.01
F.S.I (MIU/mL) 0.379 <0.01
HOMA-IR(%) 0.435 <0.01
T.G mg/dL 0.335 <0.01
T. C mg/dL 0.106 -
HDL. C mg/dL -0.196 -
LDL-C mg/dL 0.051 -
VLDL mg/dL 0.344 <0.01
TN-1 (ng/mL) 0.658 <0.01
CK-MB ( IU/L) 0.575 <0.01
14
12
I 10
£
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control T2DM  T2DM with T2DM with
other CVD Mi
Figure 3- Mean for CLU in study groups
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Figure 4- Correlation of CLU with Tn-1in T2DM Figure 5- Correlation of CLU with CK-MB in T2DM

Discussion

The CLU content in lipoproteins is changed in patients with CVD risk, including those with insulin
resistance, dyslipidemia, and obesity. It was shown that a lower CLU content in HDL-C might impair
its anti-apoptotic function in CVD patients [11]. Serum CLU levels were also shown to be elevated in
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patients with T2DM, which is a well-defined risk factor for atherosclerosis [12,13]. In addition, a
greater number of metabolic syndrome elements are associated with greater plasma CLU levels. Also,
the metabolic syndrome is more common in males than in females, which may contribute to elevating
circulating CLU levels in males [14]. The present results demonstrated that serum CLU level is

increased in T2DM and CVD patients and reaches its peak value in the Ml subgroup (9.53 + 2.86, 7.59

+ 1.72 and 13.08 £ 3.72, respectively). Immunostaining analysis of CLU in patients who died of Ml

demonstrated that CLU is not deposited in healthy tissues but in damaged myocardial myocytes [15].

Thus, CLU is linked to vascular damage as a potential promoter of strong stress signals that result in

its secretion and production by many epithelia which are distant to the site of injury [4]. Accumulation

of CLU in the coronary artery wall during the development of atherosclerosis is followed by a rise in

CLU serum levels [16] . The function of CLU in the heart appears to be more simple and itis deemed

mainly protective in cardiac cells during disease and damage. The evidence suggests that CLU role

in the heart may be attributed to its role in the transporter of lipids [2]. Furthermore, CLU
overexpression during the damage of blood vessels by adenovirus prevents adhesion, proliferation, and

migration of vascular smooth muscle cells and exerts protective roles on endothelial cells [17].

Whether increased CLU levels have beneficial or adverse effects on the cardiovascular system is still

inconclusive [14]. There is a hypothesis that CLU in atherosclerotic- plagues may be derived from a

protein that circulates in the plasma, or maybe partly produced from depositions in the platelet-

granules and released into extracellular fluid after platelet activation [4]. Seo et al showed that fasting
serum CLU greatly elevated by ~50%, in T2DM patient compared to non-diabetic subjects [1]. The
elevation of CLU level in diabetic possibly a result of the increased transmission of oxidized lipids in
the liver [9]. In a study conducted on the Japanese population, it was demonstrated that the CLU gene
polymorphism rs2279590 was associated with T2DM through increment of insulin resistance and
reduction of insulin secretion [18]. Insulin resistance and obesity lead to changes in the content of
lipids and the structure of lipoproteins, which may affect the distribution of CLU among distinct
classes of lipoprotein particles. Therefore, this finding raises the possibility of direct correlation of

CLU in insulin resistance, LDL-C, and VLDL-C. This correlation increases the potential that insulin

resistance might lead to the transfer of proteins from HDL-C to LDL-C and VLDL-C. Also, another

study showed that CLU in HDL is correlated negatively with TG, T.C, and LDL-C and positively
with HDL-C [19]. Our results on diabetic patients are in agreement with those of Seo et al and

Kujiraoka et al [1,9]. Our findings also demonstrated a positive correlation between CLU and insulin

resistance, possibly due to the notion that CLU levels are associated with the magnitude of insulin

resistance in diabetic or non-diabetic conditions [1]. The present study was restricted to males. The

previous studies revealed that CLU accumulates in the aorta of males with advancing in age [20].

CLU may have a protective role but, changes in lipid metabolism in T2DM patients may affect the

content of the CLU in lipoprotein and, therefore, reduce the HDL -CLU content. In conclusion, serum

clusterin may participate in the events of insulin resistance and cardiovascular disease in type 2

diabetic patients. Also, CLU may be used as a novel predictor for the diagnosis of cardiac

complications in type 2 diabetic patients.
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