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Cytokine and atherogenesis

!Liana Mos, 'Corina Zorila, 'Coralia Cotoraci, loana Dana Alexa, 'Wiener A.,

!Grec Veronica, 'A. Marian

Rezumat = '

Numarul mare de citokine care aw fost
identificate in procesul de ateroscleroza, Impreuna cu
numarul mare de receptori de la nivelwl macrofagelor,

constituie importanti participanti in  modificarile
lezionale * din  cadrul aterosclerozei  Combinatia

systems in the vascular wall are activated:
xanthine oxidases, NADH/NAD(P)H, and
uncoupled e-NOS.
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Inflammatory response is
generalized and can be triggered by
microbial invaders, mechanical stress,
chemical stress, oxidative stress, other.

Inflammatory response includes
four basic phenomena: changes in vascular
tone of blood vessels, increased oxygen
utilization by cells facilitating the
response, changes in blood vessel walls
(short term: inc. capillary permeability;
long term: smooth muscle proliferation),
changes in coagulation.

Origination of free radicals/ ROS is
absorption: of extreme energy sources,
ultraviolet light, x-rays, endogenous
(oxidative) reactions, enzymatic
metabolism of exogenous chemical or

drugs.

Atherogenesis can be related to an
inflammatory response to endothelial
damage:
Inflammatory/Immune response
Endothelium
Cytokines
Functions of “Good”™ Cholesterol
Renin Angiotensin  Aldosterone
System (RAAS)

1H
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CMLCSF, granubocyie macrophage colonvsiumuliung facior; IFN, inecferon; [, intedenkin: LOX-
lite oxidized low density lipoprotein receptor-1; LRI low densiry wmnmm
monocyie colonysumulating Escion; SR-A. class A scavenger recepion; recepior class B ovpe [ SR-
PSOX, scavenger recepior that hinds phosphatidyiserine and oxidized lipoprotein; Eﬂmﬁmﬂiumh
o TNF, memor necrosis facios,
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Alan Daugherty, Nancy R. Webb, Debra L. Rateri, and Victorla L. King
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. Endothelium is more than a plasma
barrier. It produces vasoconstrictors
(endothelin) and vasodilators (nitric oxide,
prostacycline). Have pro-thrombotic, anti-
thrombotic and fibrinolytic substances and
has an important role in adhesion
monocytes,

TABLE 2. Cvwokine reguladion of intracellular lipid metabolism in macrophages

Effea Cyiokine Effc<
Cholesterol distribution TNy T in cholesiersl eners
ACAT-1 IFN-y I 1
TCF41
MCSF 1
ester hydrolases M.CSF T
Cholesierol 27-hvdroxylase PNy ;|
n E secredon TFN-y + seccetion, due 10 posurandaional effect
-1 1 syaihesis
e im
{ #
: II::N, mrenocyle, not macrophages)
ABCA] IFN-y expression, with @ in cholesterol efflux
TCGF4 T expression, with
ABCGI TGF8 T L5
HDL binding mm'v i.hmium:iuﬁawonm

Journal of Lipid Rescarch Volume 46, 2005

Any of several regulatory proteins,
such as the interleukins and
that are released by cells of the immune
system and act as intercellular mediators in
the generation of an immune response.”

Bradykinin is a hypotensive tissue
hormone which acts on smooth muscle,
dilates peripheral vessels and increases
capillary permeability. It is formed locally
in injured tissue and is believed to play a

role in the inflammatory process.

52

Tumor Necrosis Factor si one of a
family of cytokines that has both anti-
neoplastic and pro-inflammatory effects

Angiotensin II  has pro
inflammatory effects - production of ROS,
Production of Cytokines and adhesion
molecules. Up to 50% of all Angiotensin II
is produced in the tissue, independent of
the ACE pathway.
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One of the most prominent changes
in macrophages after entry into the sub
endothelial space of  developing
atherosclerotic lesions is the engorgement
of these cells with lipid. There have been
numerous studies to determine the role of
specific cytokines in the development of
atherosclerosis. 4

As described above, one cytokine
that has been studied extensively in cell
culture studies is IFN-alfa, which is also
one of the more extensively investigated
cytokines in in vivo studies of
atherogenesis.

Studies with cultured cells have
demonstrated many effects of IFN-alfa on
the intracellular accumulation of lipids in
macrophages. These findings lead to the
notion that [FN-alfa would retard
atherosclerosis, especially by minimizing
intracellular  lipid accumulation in

-macrophages. In contrast, the effects of

IFN- alfa on the development of
atherosclerosis in mouse models of the
discase have been quite consistent, but
they have contradicted the original concept
of [FN-alfa being anti-atherogenic.

33

HDL has anti-inflammatory, a
oxidative, anti-aggregatory, anti-coagul
and pro-fibrinolytic role.

HDL Inhibits chemotaxis
monocytes, adhesion of leukocy
endothelial dysfunction, apoptosis, L
Oxidation, complement activation, plat
activation and Factor X activation.

HDL promotes endothelial ¢
repair/regeneration, smooth  mus
proliferation, synthesis of prostacyc
synthesis of naturieti¢ peptide, activat
of Protein C and Protein S.

Insults to endothelium increa

production of AGEs - advan
glycosylation  endproducts,  react
oxygen species, hyperinsulinen

hypertension, activated the rtesp[onses
T-Cells/Lymphocytes, small dense LDL
Smoking causes intimal inju
promotes oxidation, promo
inflammatory response in respiratory trs
enhances ‘platelet aggregation, promo
vasoconstriction
Diabetes mellitus increa
production of AGEs. hyperglycer
induces inflammatory response, frequen
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co-exists with small dense LDL. Insulin
growth factgr promotes smooth muscle
proliferation

Chronic Infection, possible agents:
peridontal disease, chlamydia pneumoniae,
Helicobacter pylori, Herpes simplex virus,
Cytomegalovirus.

The serum inflammatory markers
are homocysteine levels, 116, Chlamydia
titers, Serum amyloids, CRP

Atherogenesis is the result of AND
results in sustained chronic inflammation.
Atheroprotective immune innate
mechanisms

Tabel 4,

Regulatory T cells

Produce

antiinflammatory/immunosu

ppressive cytokines

TGF-b

IL-10

B cells
Spleen B cells; Bl
cells
Stimulated by IL-5
Possibly due to
production of
"natural” antibodies

Selected emereging hiomarkers

Oxidative stress has  been
implicated in mechanisms leading to cell
injury in various pathological states of
aging process. The levels at which the
HSPs are produced depend on age. They
are known to help cells dismantle and
dispose of damaged proteins. But what
proteins are involved and how they relate
to aging is still the subject of speculation
and study.

Stimulation of various repair
pathways by mild stress has significant
effects on delaying the onset of various
age-associated alterations in cells, tissues
and organisms. What role HSPs play in the

aging process is not yet clear. Given the
broad cytoprotective properties of the heat
shock response there is now strong interest
in discovering and developing
pharmacological agents capable of
inducing the heat shock response.

Now there are new perspectives in
medicine and pharmacology, and
biomedicine and molecules inducing
defense mechanism, possible candidates
for novel cytoprotective strategies.
Manipulation of endogenous cellular
defense represents an innovative approach
to therapeutic intervention in preventing
agging process.
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