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ABSTRACT

this risk.
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In spite of heat shock protein 60 (Hsp60) is implicated in the pathogenesis of atherosclerosis, its role in coronary heart disease (CHD)
is unclear. This study showed the influence of plasma Hsp60 on CHD in a case-control study in Syria, as well as the relationship
between hsp60 and tumor necrosis factor (TNFa) levels in circulation. METHODS AND RESULTS: Blood was taken from 84 individuals
(53 patients with CHD, 31 matched control subjects). Plasma was assayed for levels of Hsp60, tumor necrosis factor (TNFa). Plasma
Hsp60 levels were determined by immunoassay. In the case-control study Hsp60 levels were higher in patients with CHD and were
related to CHD (P<0.001). Positive relationship was appeared between hsp60 and TNFa as an accumulative effects (P<0.001).
CONCLUSIONS: Elevated Hsp60 levels are associated with an increased risk for CHD, and Hsp60 and TNFa levels combine to increase

INTRODUCTION

ardiovascular disease is the leading cause of

mortality in many countries, accounting for 16.7

million deaths each yearl’z. Coronary artery disease
(CAD) and cerebro vascular disease are the most common
forms of cardiovascular disease, and they have severe
consequences both for the individual person and society
at large. Their underlying pathological process is
atherosclerosis, a slowly progressing chronic disorder of
large and medium-sized arteries that becomes clinically
manifest when it causes thrombosis®. For many years it
was believed that atherosclerosis was merely passive
accumulation of cholesterol in the vessel wall. Today, the
picture is much more complex, with atherosclerosis being
thought of as a chronic inflammatory disease”.

Heat shock proteins are wide family discovered by chance
when the scientist Ritossa M was carrying on his research
on Drosophila in 1962. He found that elevating the fly
temperature from 25 to 37 °C had produced unknown
proteins vanished whenever the temperature returned
back. These proteins were named heat shock proteins®.

Heat shock proteins (HSPs) are highly conserved proteins
among prokaryotes and eukaryotes. The most important
function of HSPs is molecular chaperones3, that play an
important role in the correct folding of proteins
synthesized in vivo and correct misfolding ones. However,
recent studies strongly suggest that HSPs can also act as
potent activators of the immune system outside of cells”.
In the innate immune system, HSPs act as immune
stimulators like various microbial substances.

HSP60 is a mitochondrial, 60 kd protein and similar to
that existing in bacteria called GroEL. HSP60 folds protein
correctly from primary to secondary structure, and
responsible for transporting some proteins outside

mitochondria and vice versa. Recently hsp60 has to be an
important protein in immune response, inflammation,
stress and tumors”.

HSP60 is coded by HSPD1 gene at site: (2933,1), Figure 1.

Figure 1: HSP60 gen (HSPD1),7

This protein consists of monomers arranged into two
attached heptameric rings. Figure 2°.

Figure 2: Two rings of HSP60

These two rings have central cavity for binding unfolded
protein and repair it. HSP60 (GroEL) folds primary peptide
by aid of another small chaperonin called HSP10 (GroES in
bacteria) which fixes the unfolded protein into HSP60 ring
cavity. This step requires ATP as a source of energyg.

Role of HSP60 in Atherosclerosis and Coronary Heart
Disease

HSPs (hsp60) are released from stressed endothelial cells
and act as chaperones in the process of denaturation of
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other proteins. They can induce the production of specific
antibodies which usually accelerate atherosclerotic
plague development when wused to immunise
experimental animals™®.

Human and microbial HSP60 activate vascular endothelial
cells and macrophages directly through CD14 and p38
mitogen-activated protein kinase signaling pathway in a
similar manner as bacterial lipopolysaccharide (LPS)",
leading to IL-6 and TNF-a secretion and promotion of
atherosclerosis.

HSPs are highly conserved among different species.
Antibodies involved in the atherosclerotic development
recognise both human and microbial HSPs'2.

Under physiological conditions, vascular endothelial cells
(ECs) do not express HSP60.

However, when stressed by classical atherosclerosis risk
factors, the simultaneous expression of adhesion
molecules and HSP60 by ECs leads to a (cross) reaction
against and destruction of these target cells by
preexisting cellular and humoral immunity against HSP60,
entailing intimal infiltration by mononuclear cells™
(Figure 3).
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Figure  3:  Schematic = overview of  HSP60

expression/function in early and late atherosclerosis.
Stress-induced EC surface expression of adhesion
molecules and HSP60 enables T cells, monocytes, and
dendritic cells to adhere to the ECs and transmigrate into
the intima. The T cells (mostly CD4") are the first cells
entering the intima during early atherosclerosis. Antigen
recognition can be performed both by professional
antigen-presenting  cells  (dendritic  cells  and
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macrophages) and by ECs and SMCs expressing MHC class
| and class Il (induced by interferon-y).

In addition, circulating anti-HSP60 antibodies are present.

During progression from an early lesion to a severe
plaque, EC damage via anti-HSP60 antibodies, an
increased number of macrophages and SMCs often
loaded with lipids (foam cells), and neovascularization can
be demonstrated™*.

Many researches referred to the cross immunity reaction
through infection with some bacteria such as helicobacter
pylori, Chlamydiapneumonia and E.coli.

These bacteria contain a protein mimics human HSP60, so
by chronic infection with these bacteria will develop
antibodies attack human HSP60 itself and destroy the
cells that appear the protein on surface such as stressed
endothelial cells™.

MATERIALS AND METHODS

We applied our study on 84 Syrian persons. Samples of
blood were drawn through 4 months (December 2010 —
April 2011).

The individuals were divided into two groups as follows:

1. Control group: consists of 31 persons (51 + 12 old).
They were apparently healthy, nor CHD neither
diabetes, hypertension, and chronic inflammatory
disorders.

2. CHD group: consists of 53 persons (50 £ 11 old), CHD
diagnosed with at least 50% obstruction in one or
more coronary arteries. All cases of diabetes,
hypertension,  inflammatory  disorders  were
executed.

10 ml of blood was collected on dry tube, left until
complete clotting. The samples were centrifuged 3500
rpm for 10 minutes.

Serum was obtained and kept in -80 ¢ until assay date
through next 6 months. HSP60 was assayed by ELISA kit
(stressgen company — united states), Catalog Number:
EKS-600.

TNFa was also assayed by ELISA kit (Hycult biotech —
Netherland), Catalog Number: HK307.

RESULTS

Our study revealed important elevation of serum HSP60
levels in CHD patients (mean of levels = 29.7 + 17.4
ng/ml) compared with control ones (mean of levels = 17.7
+ 9.5 ng/ml), (p = 0.0001), Fig 4:A.

On other hand this study showed important elevation of
TNFa levels in CHD patient (mean of levels = 72.8 + 29
pg/ml) compared with control ones (mean of levels = 22 +
10 pg/ml), (p< 0.0001), Fig 4:B.

In addition our study confirmed a positive correlation
between HSP60 and TNFa levels (p< 0.001), Fig 4:C.
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Figure 4C: Important Correlation

Figure 4A: Mean levels of HSP60 in  Figure 4B: Mean of TNFa levels in CHD  patween HSP60. TNFa levels in CHD

CHD Group, Control ones.

DISCUSSION

This study has revealed an important elevation in serum
HSP60 levels in CHD group compared with control ones.
HSP60 plays an important role in pathophysiology of
atherosclerosis,the stress of endothelium whatever the
causes enhances more production of HSP60 in
endothelial cells to protect themselves.

Over production will spread the protein HSP60 on the
surface of stressed cells and into circulation®®.

HSP60 is a strong stimulator of immunity, it stimulates
endothelial cells by expression endothelin-1. Released
HSP60 acts as a chemo attractive of macrophages and
lymphocytes to the site and they in turn release many
proinflammatory mediators and cytokines.

On other hand formed HSP60 auto antibodies attack the
cells appear the protein on their surface the matter that
damages the endothelium and accelerates the
atherosclerosis at site'’. Our results agreed with each
(zhang X) study results™, (Shamaei-Tousi A.) results', and
(Xiao) results®.

This study showed high levels of TNFa in CHD patients
compared with controls, that confirms the inflammation
theory in atherosclerosis.

Many inflammatory mediators such as TNFa cytokine are
released from lymphocytes and activated macrophage521.

Positive and strong relationship between HSP60 and
TNFa levels was confirmed through our study in CHD
group.

This connection is due to the joint source altogether
which is inflammation. Circulatory HSP60 is a strong
immune activator that enhances macrophages and
lymphocytes to release a lot of cytokins especially TNFa.

This is a synergistic effect that activates atherosclerosis in
site and CHD development in turn®. This agreed with
(Alberse JA) and (Lewthwaite J.) study results®.

CONCLUSION

Heat shock protein 60 (HSP60) is elevated in all stages of
atherosclerosis and may be an important risk biomarker
for Coronary heart disease.

Group and Control ones.

Populations.
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