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Article’s Information Abstract

Acute Coronary Syndrome (ACS) represents a spectrum of life-threatening
Received: 27.05.2025 cardiovascular conditions characterized by sudden myocardial ischemia. This
Accepted: 17.06.2025 review synthesizes current knowledge on the pathophysiological roles of 13-
Published online: 20.06.2025 hydroxyoctadecadienoic acid (13-HODE), 15-lipoxygenase (15-LOX), and
Published: 10.07.2025 peroxisome proliferator-activated receptor alpha (PPAR-a) in ACS development,

with particular emphasis on the PPAR-a rs1800206 (Leul62Val) polymorphism.
Emerging evidence highlights the dual role of 13-HODE as both a pro-inflammatory
mediator and angiogenic factor, while 15-LOX drives oxidative stress and
contributes to plaque destabilization. The PPAR-a pathway emerges as a critical
regulator of lipid metabolism and vascular inflammation, with the rs1800206
variant modifying disease susceptibility and therapeutic responses to fibrates. The
authors further explore established and novel biomarkers, including high-
sensitivity troponin, CK-MB, hs-CRP, and atherogenic lipid profiles, which
collectively enhance ACS diagnosis and risk stratification. The integration of these
molecular and genetic markers provides a framework for understanding the
complex interplay between inflammation, oxidative stress, and metabolic
E-mail: dysregulation in ACS. Therefore, the findings have value in the clinic since they
Abdullah.abdulsatta@uoa.edu.iq increase therapy choices for PPAR-a and draw attention to the potential for
personalized medicine in ACS. This literature review endeavors to push precision
medicine for ACS, by reviewing the specific mechanisms of 13-HODE, 15-LOX and
PPAR-a polymorphisms and showing how this information can be applied to help
patients.
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Reduced blood supply to the heart muscle causes
the group of diseases known as acute coronary
syndrome (ACS). The main types of acute coronary
syndrome involve ST-elevation myocardial
infarction (STEMI), non-ST-elevation myocardial
infarction (NSTEMI) and unstable angina. Angina
describes the pain, discomfort or pressure people
feel in their chest when there is reduced blood flow
and this pain may move to the arms or jaw. Many
people explain it as an uncomfortable pressure in
their chest. Either a new angina episode or chronic
angina that appears after 20 minutes rest is
classified as class III or IV by the Canadian
Cardiovascular Society. MIs which include
NSTEMI and STEMI, happen when parts of the
myocardium become necrotic following a blockage in
blood flow. Analysis of the ECG is what sets MIs
apart from each other. Nearly all cases of STEMI
are accompanied by ST segment elevation on the
ECG, but NSTEMI will have no such feature,
though other changes might be read as ischemic.
Even though the symptoms are the same for
NSTEMI and STEMI, STEMI results in a worse
heart injury than NSTEMI 5.

ACS is diagnosed with the combination of
how the patient presents, ECG changes and an
increase in a specific type of blood test. ACS can
make someone feel chest pain, have difficulty
breathing, feel lightheaded, break out in sweats or
become pale. A patient’s personal experience of
these symptoms can change according to age,
gender and other cultural elements. Because
disease symptoms may be different in these groups,
doctors should keep a close eye for it. Ischemic can
cause the ECG to show abnormal changes to the
heart’s muscle. Evidence of elevated or depressed
ST segments, the appearance of T wave changes or
the markers Q wave presence may suggest ACS.
Lastly, an MI is frequently diagnosed by
biomarkers released into the bloodstream with
myocardial damage, such as troponin T and I and
creatine kinase myocardial band (CK-MB) 6.

1. The Role of 15-Lipoxygenase (15-LOX) in ACS

A class of non-heme iron-containing
dioxygenases known as the mammalian
Lipoxygenases (LOXs) catalyze the stereospecific
oxidation of arachidonic acid and other
polyunsaturated fatty acids to produce a range of
physiologically active substances. One of the fatty
acid dioxygenases in the lipoxygenase family is 15
15-lipoxygenase (15-LOX). Nevertheless, the focus
was shifted to competing members of the family,
namely
12  (w-hydroxyeicosatetraenoic acid) protein
phosphatase,  which likewise preferentially
hydroxylates fatty acids at the 15-position 7.

Numerous investigations have linked
cardiovascular disorders to 15-LOX. It has been
demonstrated that the human coronary artery
atherosclerotic plaques exhibit elevated 15-LOX
activity. Furthermore, in many animal models, the
development of atherosclerosis is linked to 15-LOX
bioactive lipid mediators. On the other hand,
animals who have their 15-LOX activity inhibited
develop atherosclerotic plaque and other
cardiovascular problems such as heart failure,
ischemic stroke, and coronary stenosis. The idea
that elevated 15-LOX activity in vascular tissues is
arisk factor for cardiovascular events is supported
by these data. 15-LOX activity may act as a
mediator between atherogenesis, immunological
response, and arterial wall remodeling by
influencing vascular inflammation and
atherogenesis 8.

Through the synthesis of different
lipoxygenated mediators, 15-lipoxygenase (15-LOX)
contributes to the mediation of inflammatory
reactions and the enhancement of immunological
activities. However, 15-LOX also controls oxidative
stress by producing 15-HETE, which has
antioxidant qualities by squelching free radicals
and deactivating the enzymes that produce reactive
oxygen species, such as lipoxygenase and xanthine
oxidase. Therefore, 15-LOX activity is a two-
pronged sword that may have anti-inflammatory
and antioxidant effects in addition to pro-
inflammatory ones. Notably, the 15-LOX pathway
prevents oxidative stress and inflammation while
preserving the equilibrium of inflammatory
responses to encourage positive reactions *.

In ACS patients, elevated 15-LOX levels
suggest a state of enhanced oxidative stress and
inflammation, further implicating this enzyme as a
contributor to plaque rupture and ACS
pathogenesis °.

2. 13-HODE and Vascular Inflammation

The omega-6 polyunsaturated fatty acid 13-
Hydroxyoctadecadionoic acid (13-HODE,
C18H3403) is hydroxylated at position 13 of the
chain 10, Lipids, known as HODEs are of significant
interest to researchers studying disease and
physiology. By activating receptors like peroxisome
proliferator-activated receptors (PPARs), initiating
cell signaling pathways involved in metabolic
regulation, and regulating pro-inflammatory
responses and cell death, they carry out a variety of
biological tasks 1.

Investigations are conducted on 13-HODE's
(hydroxy octadecadienoic acid) complex
involvement in illness development. It has been
demonstrated that 13-HODE accelerates the
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development of cardiovascular disorders, cancer,
and neuro degeneration. A strong pathogenic factor
influencing the course of illness states that 13-
HODE levels are abnormal in several disease
disorders. Through the PPARy/Stat3 pathway, 13-
HODE is known to be a strong pro-angiogenic agent
in malignancies, up-regulating the production of
vascular endothelial growth factor (VEGF) in
macrophages. In models of prostatic intraepithelial
neoplasia, macrophage-derived 13-HODE may
enhance neoplastic development by promoting the
angiogenic switch in pre-neoplastic lesions 12.

3. Peroxisome Proliferator-Activated Receptors
(PPARs): Functions and Isoforms

Nuclear hormone receptors called PPARs
control genes related to inflammation, glucose
balance, and lipid metabolism. The liver, heart, and
skeletal muscle all have high levels of PPAR-a
expression, which regulates fatty acid (-oxidation
and lowers inflammatory reactions 1314 PPAR-a
affects gene transcription essential for lipid
management and vascular health by binding to
PPREs and heterodimerizing with RXR 15,

A subfamily of nuclear receptor proteins
known as peroxisome proliferator-activated
receptors (PPARs) is essential for controlling
inflammation and the metabolism of fats and
carbohydrates in animals. Three primary isoforms
of PPARs have been identified: PPARa, PPARB/S,
and PPARy. The discovery that certain activating
substances triggered a subpopulation of
peroxisomal enzymes in mouse tissues suggested
that the matching protein could regulate genes,
which predicted the presence of PPARa. These
three mammalian proteins were eventually
identified as belonging to an evolutionarily
conserved family and given the names «, /6, and y
after differentiating the effects of fibrate hypo
lipidemic drugs on PPARa gene expression in the
liver and heart in comparison to other
malfunctioning PPARs 16,

Numerous human health and disease
conditions are linked to PPARs. The expression of
genes related to fatty acid oxidation, ketogenesis,

and triglyceride level modulation is a major
function of PPAR-a in the regulation of lipid and
glucose metabolism. One of the most important
regulators of fatty acid catabolism in skeletal
muscle is PPAR-3/8. Adipose tissue is the primary
site of PPAR-y expression, which is essential for the
expression of genes related to triglyceride synthesis,
fatty acid absorption, and adipocyte development 17.
In the vascular endothelium, PPAR Alpha
activation promotes the synthesis of the vasodilator
nitric oxide and suppresses the expression of the

vasoconstrictor endothelin-1 (ET-1). Additionally,
PPAR Alpha regulates the production of growth
factors and oxidative stress, both of which affect
endothelial function and vascular smooth muscle
cell (VSMC) activity. PPAR Alpha synthetic ligands
inhibit the development of atherosclerotic lesions
and reduce the resulting inflammatory response.
Another important regulator of energy balance in
cardiomyocytes that affects the onset of heart
failure is PPAR Alpha. Finally, ligands for PPAR
Alpha modulate insulin sensitivity and oxidative
stress by interacting with other signaling pathways
in the context of vascular function and systemic
energy metabolism?5.

4. Genetic Polymorphism rs1800206 (Leul62Val)
in PPAR-a

At position 162, the PPAR-a gene's
rs1800206 SNP causes a leucine-to-valine
substitution (Leul62Val). In addition to changing
receptor activation, this mutation may have an
impact on lipid profiles, inflammation, and
cardiovascular outcomes 8. Higher triglycerides
and different reactions to fibrate treatment have
been linked to carriers of the Vall62 variation.
Significant differences in PPAR-a levels associated
with this SNP are seen in patient group with ACS,
suggesting its significance in disease severity and
susceptibility 1°.

5. Biomarkers of Myocardial Injury and
Inflammation

6.1. Troponin and CK-MB

Troponin and CK-MB are established
biomarkers for myocardial infarction. Troponin,
specifically cTnl and c¢TnT, reflects cardiomyocyte
injury with high specificity and sensitivity.
Elevated CK-MB levels complement troponin
findings and assist in early diagnosis 2021,

6.2. High Sensitivity CRP (hs-CRP)

hs-CRP, an acute-phase reactant, has
emerged as a robust marker of systemic
inflammation and cardiovascular risk. Elevated hs-
CRP levels in ACS patients reflect ongoing
inflammation and predict adverse outcomes 22. The
link between hs-CRP, 13-HODE, and 5-LOX
pathways underscores an inflammatory network
central to ACS pathology.

6.3. Lipid Profile Alterations

Dyslipidemia, a critical risk factor in ACS,
is reflected in altered levels of total cholesterol,
LDL, HDL, and triglycerides. LDL and low HDL

150



Baghdad Journal of Biochemistry and Applied Biological Sciences 2025; 6(3):148-152

levels are consistently associated with ACS
incidence and severity. A study showed that the
LDL levels elevated in ACS patients and reduced
HDL compared to controls, with differences more
marked in NSTEMI and STEMI subgroups?2324,

7. Pathophysiological Integration

The coordinated activity of 13-HODE, 15-
LOX, and PPAR-a forms a critical axis influencing
endothelial function, lipid oxidation, and
inflammatory  responses.  The rs1800206
polymorphism may enhance susceptibility to ACS
by modifying PPAR-a activity, altering gene
expression in lipid metabolism pathways, and
weakening anti-inflammatory responses 25. The
interplay of these molecular factors with classic risk
elements accelerates atherogenesis and plaque
instability.

8. Clinical Implications and Therapeutic Insights

Targeting the PPAR-a pathway via agonists
(e.g., fibrates) offers promising therapeutic
avenues. Identification of individuals harboring the
rs1800206 polymorphism can optimize treatment
strategies and risk stratification. Similarly,
monitoring of 13-HODE, 15-LOX, and hs-CRP

levels may guide early intervention and prognosis
13,26,

Conclusion

In summary, this review commands
attention to important roles of 13-HODE, 15-L0OX,
and PPAR-«a in the pathogenesis of ACS, where the
polymorphism of rs1800206 may influence
susceptibility to disease and treatment responses.
Existing pathways and biomarker links allow for
better evaluation and forecast of both ACS and
further ACS-related events. By changing treatment
for these pathways, we might end up with
personalized treatments, especially focusing on
PPAR-alpha.
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