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Background: Angiotensin-converting enzyme (ACE) Inhibitors are medications pivotal in
cardiovascular disease management, impacting the renin-angiotensin system which plays a
critical role in cardiovascular health. These inhibitors not only modulate blood pressure and
fluid balance but also influence adipose-derived hormones like visfatin and apelin. These
adipokines are intricately linked with cardiovascular function and interact with the renin-
angiotensin system, thereby affecting cardiovascular disease outcomes. Understanding the
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interplay between ACE inhibitors, visfatin, and apelin is crucial for optimizing therapeutic
strategies in cardiovascular disease management. Visfatin is primarily expressed in visceral
adipose tissue and is associated with hypertension, vascular inflammation, and insulin
resistance. Elevated serum levels of visfatin correlate with increased systolic and diastolic
blood pressure. Apelin, acting through the G protein-coupled receptor APJ, is implicated in
cardiac system diseases and can lower arterial blood pressure, improving cardiac output.

Different apelin isoforms have varying efficacies in arterial pressure regulation. ACE inhibitors,
widely prescribed for hypertension and heart failure, are found to modulate serum levels of
apelin and visfatin, potentially augmenting their cardioprotective effects. Aim: This review
article aims to elucidate the effects of angiotensin-converting enzyme (ACE) inhibitors on the
serum levels of visfatin and apelin and their implications for cardiovascular disease
management. Conclusion: The interactions between ACE inhibitors, visfatin, and apelin
present promising avenues for targeted therapies in hypertension and cardiovascular diseases.
Despite some inconsistencies in the research, understanding these interactions could lead to
novel therapeutic approaches and enhanced cardiovascular care.

2023 Iraqi Journal of Pharmacy. Published by University of Mosul, Iraq,. This is an open access article licensed under CC BY:
(https:/ /creativecommons.org/licenses/by/4.0)

Cardiovascular system.

1. Introduction

The Renin-Angiotensin System (RAS), crucial for
regulating blood pressure and fluid balance, comprises
elements like renin, angiotensin II, and aldosterone (1). Over
time, it has been recognized as a complex system
influencing cardiovascular, renal, and metabolic health,
with the Angiotensin-Converting Enzyme 2 (ACE2/
Angiotensin (1-7)/Mas) axis revealing roles in inflammation

and tissue repair (2, 3). Hypertension is closely associated
with the RAS, a key determinant of vascular resistance and
fluid homeostasis, impacting hypertension's onset and
progression, as well as cardiovascular health (4).

The role of Angiotensin II in vasoconstriction and
aldosterone-driven sodium retention underscores the RAS
on blood pressure (5). ACE inhibitors, by mitigating these
effects, also affect hormones like visfatin and apelin, with
*Corresponding author: Yaseen K. Jumaaha, General Hospital, implications for hypertension's pathophysiology and
Salahh-ad-Din, Bayji, Kirkuk, Iraq. cardiovascular outcomes (6). ACE inhibitors, pivotal in
managing hypertension and related cardiovascular ailments,
cut mortality, particularly in heart failure with reduced
heart failure with reduced ejection fraction. (HFrEF) (7).
They're preferred for hypertension with heart failure or
diabetic nephropathy (8). Prescribers must monitor for
adverse reactions and drug interactions (9).

Email: yasin.22php3@student.uomosul.edu.iq

How to cite:

Jumaabh, Y., K., Fathi, Z., H.,, Mohammad, J., A., (2023). Angiotensin-Converting
Enzyme Inhibitors and Adipokines: The Role of Visfatin and Apelin in

Cardiovascular Disease Management. Iraqi J. Pharm. 20(Supp-01), 250-260.
DOI: https://doi.org/10.33899/iphr.2023.143923.1062

250


https://iphr.mosuljournals.com/
https://www.uomosul.edu.iq/
https://creativecommons.org/licenses/by/4.0
mailto:yasin.22php3@student.uomosul.edu.iq
https://doi.org/10.33899/iphr.2023.143923.1062
https://orcid.org/0009-0004-6724-1885
mailto:yasin.22php3@student.uomosul.edu.iq‬‏‬‬
https://orcid.org/0000-0003-0327-0914
https://orcid.org/0000-0001-6831-7619
https://iphr.mosuljournals.com/
https://iphr.mosuljournals.com/

Yaseen K. Jumaah et al.

Visfatin and apelin, hormones secreted by adipose tissue,
are implicated in cardiovascular disease. Apelin, a potential
biomarker, is linked with hypertension and atherosclerosis
when at low levels (10). One the other hand, high visfatin
levels can induce vascular inflammation and destabilize
plaques, particularly in essential hypertension and coronary
events (11). Disparities in these adipokine levels in
individuals with high normal blood pressure may contribute
to their increased cardiovascular risk (12).

Adipose tissue, now considered an endocrine organ,
secretes adipokines affecting more than just energy storage
(13). These adipokines, identified through proteomic
profiling (14). play roles in metabolic regulation (15). and are
increasingly linked to cardiovascular diseases (16) with
dysregulation associated with hypertension and vascular

issues (17). Their dualistic roles in cardiovascular
pathologies (18). and the debunking of old theories
regarding adipocyte functions highlight adipokines'

significance in managing hypertension and obesity (19).
Adipokines are crucial regulators in blood pressure and
metabolic health. Yiannikouris et al. outlined their roles:
resistin in inflammation, the renin-angiotensin system in
blood regulation, and leptin in energy control (20). Vlasova
et al. connected adipokines like interleukin-6 and TNF-a to
obesity-induced hypertension (21). Kim et al. explored new
adipokines' effects on metabolism, with lipocalin-2, Secreted
Frizzled-Related Protein 5. (SFRPS), omentin-1, asprosin,
Family with Sequence Similarity 19 (Chemokine (C-C Motif)-
like), Member A5 (FAM19A5), and neuregulin 4 influencing
various aspects of cardiometabolic disorders (22).

1.1 Renin-angiotensin system (RAS)

The renin-angiotensin system (RAS) is a crucial hormonal
cascade in the regulation of blood pressure and fluid
balance. It initiates with the synthesis of renin, an enzyme
predominantly released by the kidneys in response to low
blood pressure or sympathetic nervous system activation
(23). Renin catalyzes the conversion of angiotensinogen,
produced by the liver, into angiotensin. This is then
transformed into angiotensin II, a potent vasoconstrictor, by
angiotensin-converting enzyme (ACE), mainly found in the
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lungs (24). Angiotensin II exerts its effects by binding to
angiotensin receptors in various tissues, leading to
vasoconstriction, increased blood pressure, and stimulation
of aldosterone secretion from the adrenal glands, which
promotes sodium and water retention (25).

The inclusion of several components and mechanisms
important for cellular and systemic functions has prompted
the proposal that the RAS may have a part in the
development of diseases that impact numerous organs and
systems. Dysregulation of the RAS has been implicated in
the pathophysiology of cardiovascular diseases, including
hypertension, heart failure, and atherosclerosis (26).
Inhibitors of the RAS, such as ACE inhibitors and
angiotensin receptor blockers, are commonly used in the
management of these conditions (24). The interactions
between the RAS and peptides like apelin and visfatin are
becoming clearer, highlighting their potential influence on
cardiovascular health and disease (27).

The traditional concept of the RAS involves three key
components: renin, angiotensin II, and aldosterone (28).
First described over a century ago, the RAS has evolved from
its initial discovery as a simple blood pressure-regulating
system to a complex network with significant implications
for cardiovascular, renal, and metabolic health (29). The
majority of existing research has concentrated on the
harmful effects of the RAS's vasoconstrictor arm
constituents, including renin, angiotensin II, and
aldosterone, on cardiovascular autonomic regulation (30).
Over the years, the discovery of additional components and
pathways within the RAS, such as the angiotensin-
converting enzyme2 ACE2/Ang (1-7)/Mas receptor axis, has
underscored its biological complexity and significance
beyond mere blood pressure regulation, highlighting roles in
inflammation, fibrosis, and tissue remodeling (31). Figure 1
provides overview of the Renin-Angiotensin-Aldosterone
System.
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Figure 1. Overview of the Renin-Angiotensin-Aldosterone System (32)
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1.2 Renin-angiotensin system and hypertension

Hypertension, a multifaceted cardiovascular disorder, is
intricately linked with the renin-angiotensin system (RAS), a
critical regulator of vascular resistance and fluid balance
(33). The RAS, which is strongly linked to blood pressure
regulation, plays a significant role in the development and
progression of hypertension, as well as in ageing and
cardiovascular diseases (34). Angiotensin II, a pivotal
effector of the RAS, not only induces vasoconstriction but
also stimulates aldosterone secretion, promoting sodium
and water retention, which elevates blood pressure (35).
Consequently, interventions targeting the RAS, particularly
those inhibiting angiotensin-converting enzyme (ACE), have
become fundamental in managing hypertension (36). These
ACE inhibitors not only alleviate the hypertensive state but
also modulate the systemic effects of hormones such as
visfatin and apelin, which are emerging as significant factors
in the pathophysiology of hypertension and its
cardiovascular consequences (37).

1.3 Angiotensin-converting enzyme (ACE) inhibitors

ACE inhibitors are medications used to treat and manage
hypertension, which is a significant risk factor for coronary
disease, heart failure, stroke, and a host of other
cardiovascular conditions. ACE inhibitors reduce overall
mortality, especially in patients with heart failure with
reduced ejection fraction (OHFrEF) (38). They also reduce
mortality even in asymptomatic patients with left ventricular
dysfunction (39). ACE inhibitors are strongly recommended
as first-choice therapy in patients with hypertension and
coexistent conditions such as congestive heart failure and
diabetic nephropathy (40). While effective, healthcare
workers (nurse practitioners, physicians, and pharmacists)
who prescribe these agents should be aware of their adverse
drug reactions and contraindications. Patients must also be
regularly monitored for drug-drug interactions (41).

1.4 Interplay between adipokines and the renin-
angiotensin system

Adipose tissue is now recognized as an endocrine organ that
releases bioactive substances known as adipokines, and is
no longer thought of simply a triglyceride-storing depot (42).
White adipose tissue produces these adipokines, which act
as hormones or cytokines in the body (43). Using proteomic
profiling methods, over 600 secreted proteins have been
identified as adipokines (44). Various studies have revealed
the role of adipokines in regulating and controlling
metabolic disorders. Recent findings on the roles these
adipokines play in cardiovascular diseases suggest a
potential association between these bioactive substances
and the cardiovascular system (45). Hypertension,
endothelial dysfunction, and arterial stiffness were linked
with dysregulation of serum adipokine levels (46, 47).

Interestingly, a previous study found that these bioactive
proteins have a 'yin-yang"' role in the pathogenesis of
cardiovascular diseases (48). Moreover, various substances
that were previously thought to be largely stored and
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produced by adipocytes for the body's metabolic demands
have since been identified, challenging the long-held theory
that adipocytes are responsible for these functions (49).
Production of adipocyte-derived factors controls the
pathophysiological changes of hypertension and obesity (50).
Yiannikouris et al. elucidated the biological activities of
various adipokines in blood pressure regulation. Visfatin
and apelin are adipokines, which are hormones produced by
adipose tissue that have been linked to cardiovascular
diseases (51). Resistin is involved in inflammation and
insulin resistance, the renin-angiotensin system regulates
blood volume and vascular resistance, vascular relaxation
factors modulate blood vessel tone, adiponectin enhances
insulin sensitivity and possesses anti-inflammatory
properties, and leptin regulates appetite and energy
expenditure .further investigated the role of adipokines in
obesity-related hypertension, highlighting interleukin-6's
pro-inflammatory effects, TNF-a's role in inflammation and
endothelial function, resistin's association with insulin
resistance, leptin's influence on sympathetic nervous system
activity, adiponectin's cardiovascular protective effects, and
apelin's role in blood pressure regulation (43).

The emerging data suggest that lower apelin and higher
visfatin plasma levels in high normal blood pressure
subjects compared to normal or optimal blood pressure
individuals could partially explain the higher cardiovascular
risk of the high normal blood pressure group (52).
Additionally, Kim et al. assessed the pathophysiological
impacts of emerging adipokines in cardiometabolic disorders
and obesity. Lipocalin-2 is implicated in obesity and insulin
resistance, Secreted Frizzled-Related Protein 5 (SFRP5S) is
involved in anti-inflammatory processes, omentin-1
enhances insulin sensitivity, asprosin regulates glucose
homeostasis, Family with Sequence Similarity 19
(Chemokine (C-C Motif)-Like), Member A5 (FAM19A5) is
linked with inflammatory processes, and neuregulin 4 plays
a role in metabolic homeostasis (53).

1.5 Visfatin

Visfatin was discovered for the first time in 2005 by
Fukuhara et al. (Fukuhara A). They showed that visfatin is
mostly expressed by visceral adipose tissue and has actions
similar to that of insulin (54). Visfatin, a 52 kDa mass
adipokine, is a multifunctional protein with many functions,
including adipokine, cytokine, and phosphoryltransferase
(55). The mean visfatin level was considerably greater in
hypertensive patients. Moreover, compared to those with
normal healthy group, it was shown to be considerably
greater in the prehypertensive group. Moreover, visfatin
levels were found to be positively associated with systolic
and diastolic blood pressure (56, 57).

High levels of visfatin plasma may promote vascular
inflammation and atherosclerotic plaque destabilization, and
have been evaluated as a marker for identifying stages of
essential hypertension. A positive relationship between
visfatin levels and unstable atherosclerotic lesions has been
reported in patients with coronary artery disease and acute
myocardial infarction (58). Visfatin has been demonstrated
to produce vascular inflammation and atherosclerotic
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plaque instability. Its role has been extensively researched
as a potential biomarker for distinguishing phases of
essential hypertension (16).

Plasma visfatin/nicotinamide phosphoribosyl transferase
(NAMPT) concentrations exhibit a positive correlation with
inflammation and insulin resistance and decline with age. In
aged patients, plasma levels of visfatin/NAMPT were not
associated with the prevalence of hypertension (59). There
was an association between renal function and increased
serum visfatin levels in nondiabetic hypertensive patients
(60). Visfatin, high-density lipoproteins, and diastolic blood
pressure, all have positive correlations (61). Visfatin levels in
hypertensive individuals with hypertriglyceridemia were
shown to be increased and linked to pro-inflammatory
cytokines (62). Hypertension has been found to be the most
common concomitant illness in cancer patients, and visfatin
could serve as a novel potential therapeutic target for this
condition in both cancer and hypertensive patients (63).

1.6 Apelin

Apelin, an endogenous bioactive peptide first identified in
1998, is a naturally formed ligand for the G protein-coupled
receptor subfamily member APJ(64). Apelin has been shown
to be a biomarker of cardiovascular diseases, and low levels
of apelin plasma have been associated with arterial
hypertension and atherosclerosis (65). The apelin gene code
is located on chromosomal Xq25-g26.1 in humans, and the
native apelin polypeptide is created by processing the 77
amino acid residues of the pre-proprotein's C terminus.
Several active apelin molecules with 12, 13, 15, 16, 17, 19,
28, 31, or 36 amino acid residues, as well as the
pyroglutamated apelin-13 (Pyrl)- apelin-13, are formed
during posttranslational processing of pre-proprotein (66).

The 12-A.A apelin is the shortest fragment that may activate
the apelin receptor, while the 36-A.A apelin variation
appears to be the parent peptide. The intracellular
trafficking of APJ is affected differently by apelin-13 and
apelin-36 because of their distinct receptor binding
affinities. Furthermore, apelin-36 has been identified as a
less potent activator of the APJ receptor compared to its

Apelin
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shorter apelin isoforms, indicating a variance in the
functional impact of these isoforms on the cardiovascular
system (67). Notably, both apelin and its receptor, APJ, are
expressed in cardiac myocytes under normal physiological
conditions. Apelin plays a pivotal role in cardiovascular
physiology, as Snarska A's research has shown (68). It
lowers arterial blood pressure by causing arterial
vasodilation, improving cardiac output, and exerting a
positive inotropic impact in vitro.

In 2003, a groundbreaking discovery by Starfield B
established a link between apelin and cardiovascular
diseases for the first time (69). Building upon this, a study
by Foldes et al. observed greater levels of apelin mRNA
expression in human heart disease, indicating its relevance
in pathological states (70). Interestingly, apelin's presence
becomes more pronounced in abnormal tissue when the
pathophysiology of human heart failure is influenced by
various factors. Barnes G et al research has demonstrated
that in individuals with heart failure, apelin not only
improves cardiac output but also lowers blood pressure and
the resistance of peripheral arteries (71).

The complexity of apelin's action is further highlighted by
the fact that its different isoforms may act differently
depending on the experimental model. Tatemoto K found
that, in anesthetized normotensive rats, apelin-12 is more
effective than apelin-13 and -36 at lowering mean arterial
pressure (67). Delving deeper into the apelin/APJ receptor
signaling pathway, studies by Mughal TI have elucidated its
crucial role in directly regulating vascular tone, as well as
proliferation, angiogenesis, and other aspects of vascular
stability (72). Moreover, interaction of apelin with nitric
oxide (NO) pathways adds another layer to its multifaceted
role. It has been shown that apelin may have a net
vasoconstrictor impact by inhibiting NO-induced relaxation.
This effect is mediated through apelin's suppression of NO-
induced activation of the large-conductance voltage-and Big
Potassium Calcium-activated Channels (BKCa channels) in
cerebral artery smooth muscle cells (73). Figure 2
represents the biological pathways of Apelin and its role in
cardiovascular regulation.
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Figure 2. The Biological Pathways of Apelin and Its Role in Cardiovascular Regulation (74)
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1.7 Angiotensin-converting enzyme (ACE) inhibitors and
apelin

Both ACE inhibitors and apelin have important but complex
roles in cardiovascular health. ACE inhibitors reduce blood
pressure by inhibiting angiotensin II formation, and they
may also elevate apelin levels, enhancing vasodilator and
cardioprotective effects. On the other hand, the apelinergic
system, broadly expressed in the body, offers cardiovascular
benefits through mechanisms like vasodilation and
improved metabolism (75). Apelin is a peptide that interacts
with the renin-angiotensin system (RAS) by promoting the
transcription of angiotensin-converting enzyme 2 (ACE2),
which leads to increased ACE2 protein levels and activity.
This interaction augments ACE2 activity, counteracting the
effects of angiotensin II (Ang II). However, the impact of
apelin is moderated due to its rapid degradation by
proteolytic enzymes, including ACE2 itself and neprilysin
(NEP) (38).

Despite lower apelin levels in pathological conditions, its
diagnostic and therapeutic potential remains a subject of
ongoing research. The review conducted by Chatterjee et al.
showed the multifaceted interaction between ACE inhibitors,
apelin, and ACE2, spotlighting their potential in treating a
range of cardiovascular diseases (76). A study by Sato et al.
showed that apelin, a cardioprotective peptide, enhances
heart function by boosting ACE2 expression. In aged mice
lacking apelin, the adverse effects of angiotensin II were
intensified, causing worsened cardiac dysfunction and
hypertrophy. The study highlights apelin's key role in
mitigating heart issues (77). To understand the potential
interactions between apelin and ACE2 in cardiovascular
physiology, it is crucial to consider a seminal study that
characterizes ACE2 as a unique and specific homologue of
ACE primarily present in heart, kidney, and testis tissues
(78) . ACE2 is a homologue of ACE, found primarily in the
heart, kidney, and testis. Unlike ACE, ACE2 has a
specialized role in hydrolyzing angiotensin I to angiotensin
1-9 and is not inhibited by common ACE inhibitors. ACE2
plays a unique, essential role in the local renin-angiotensin
systems of the heart and kidney (79).

ACE2 is also expressed in nearly all human organs in
varying degrees, and it is a cellular entry point for SARS-
CoV-2, the cause of COVID-19. ACE2 catalyzes angiotensin
I conversion to angiotensin-(1-7), and the
ACE2 /angiotensin-(1-7)/MAS axis counteracts the negative
effects of the renin-angiotensin system (80). The different
RAS blockers (captopril, perindopril) increased the mRNA
expression and peptide synthesis of apelin (81). Whereas
felodipine and enapril raises the level of apelin in
hypertensive individuals (82).

1.8 Angiotensin-converting enzyme (ACE) inhibitors and
visfatin

Iraqi Journal of Pharmacy 20(Supp-01) (2023), 250-260

Visfatin is an adipokine that serves as a critical coenzyme in
various cellular redox processes. Elevated visfatin levels are
linked with metabolic syndrome and endothelial balance
(52). A strong association has also been found between high
levels of visfatin and the severity of peripheral arterial
occlusive disease (PAOD) as well as carotid atherosclerosis.
These effects, particularly when combined with other risk
factors, could contribute to the vulnerability of
atherosclerotic plaques and a higher likelihood of
cardiovascular incidents (83). The interaction between ACE
inhibitors and visfatin is an area of growing interest in
cardiovascular research. ACE inhibitors are commonly used
to treat hypertension and heart failure, primarily by
inhibiting the conversion of angiotensin I to Ang II. On the
other hand, visfatin is an adipokine involved in metabolic
syndrome and endothelial homeostasis (84). Elevated
visfatin levels have been linked to peripheral arterial
occlusive disease and carotid atherosclerosis.

Preliminary studies suggest that ACE inhibitors may
modulate visfatin levels, potentially enhancing their
cardioprotective effects. Understanding this interaction
could offer new insights into comprehensive cardiovascular
disease management (85). A study by Kéarberg et al. found
that visfatin levels correlate with subclinical atherosclerosis
markers, especially in male type 2 diabetic patients.
Interestingly, this correlation changes when patients take
ACE inhibitors, revealing a significant interaction between
ACE inhibitors and visfatin that could influence
cardiovascular disease management (86).

Research on how drugs affect circulating adipokines has
shown inconsistent results, due to varying study
populations and lab methods. These inconsistencies
underline the importance of targeted research, like this
paper's focus on the specific interaction between ACE
inhibitors and visfatin (86, 87). A study investigated the
binding affinity of various drugs, including ACE inhibitors
and Angiotensin II Receptor Blockers (ARBs), to Peroxisome
Proliferator-Activated Receptor Gamma (PPARy)—a receptor
linked to antidiabetic effects. It found that telmisartan had
the highest binding affinity, followed by lisinopril and
valsartan. These drugs also enhanced phosphorylation in
skeletal muscle cells and increased the release of the
adipocytokine visfatin. The study concluded that
telmisartan, valsartan, and lisinopril act as agonists on
PPARy, suggesting that their antidiabetic properties may
vary based on pharmacokinetic differences. The production
of the adipocytokine visfatin and the high affinity of ACE-I
lisinopril for Peroxisome Proliferator-Activated Receptor
show PPAR-mediated protein phosphorylation (88). Ramipril
will be decrease blood pressure in hypertensive patient
without any effect on visfatin level (89).

In a series of studies examining the effects of ACE inhibitors

on apelin and visfatin as shown in

Table 1, captopril emerged with diverse outcomes.
Preclinical in vivo studies in rats and mice demonstrated
that captopril administration significantly increased apelin
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gene expression in adipose tissue and elevated serum apelin
levels (90-92). Notably, captopril also enhanced gene
expression of the Ang 1-7/Mas receptor (90).However, in
hypertensive patients, captopril treatment resulted in a
significant reduction in serum apelin levels (93).
Furthermore, a combined study using captopril and
perindopril on 3T3-L1 cells revealed an increase in both
apelin production and mRNA expression, but a decrease in
mRNA expression of visfatin (94). In contrast, lisinopril

Iraqi Journal of Pharmacy 20(Supp-01) (2023), 250-260

treatment led to a 1.6-fold increase in visfatin release from
various cell types, including adipocytes, umbilical vein
endothelial cells, and skeletal muscle cells (95).
Interestingly, ramipril did not exhibit any effect on visfatin
levels in hypertensive patients (96). These findings highlight
the varied and complex effects of ACE inhibitors on
adipokines, underlining their potential implications in
cardiovascular disease management.

Table 1. Comparison of the effects of ACE inhibitors on apelin and visfatin

ACE inhibitors Type of study The:rapy Adipokine Results
regimen
A significant increase
Preclinical in vivo, Captopril in gene expression of
Captopril rats with diet- 40mg/kg/day Apelin Ang 1-7 /Mas receptor
(97) induced orally for 10 p and apelin/APJ
hypertension weeks receptor in adipose
tissue
Preclinical in vivo, Captopril suppressed
Captopril Wﬂ(.l type an d Captop ril 5(.) . cardiac contractility
apelin-deficient mg/L in their Apelin ) . .
(98) - = in apelin-deficient
mice drinking water mice
99)
. L Captopril .
Preclinical in vivo, Significantly
. 10mg/kg/day . .
Captopril adult male rats . increased apelin level
orally for 14 days Apelin .
(100) - ] and gene expression
before induction
. of Ang 1-7.
of peptic ulcer
Clinical Serum levels of apelin
Captopril ’ Captopril 25-150 . were significantly
hypertensive Apelin .
((101) . mg/day reduced in
patients h . .
ypertensive patients
Significantly
increased the
Captopril 10+ M production of apelin
Captopril and and perindopril and mRNA
(Ie)rirfdo il Preclinical in vitro, 10-3 M added to Apelin and expression of apelin
p © 4)p 3T3-L1 cells culture medium visfatin while significantly
after reduced the mRNA
differentiation expression of visfatin
. L Visfatin release from
Preclinical in vitro, . dical
isolated human adipocytes, umbilica
. . . . vein endothelial cells,
L . . umbilical vein Visfatin
Lisinopril . - . and skeletal muscle
endothelial cells, Lisinopril 2.9 ptM
(95) cells was 1.6-fold
skeletal muscle -
cells and increased after
adipocvtes treatment with
pocy lisinopril
Ramioril Clinical, Ramipril 5
© 61)) hypertensive mg/day for 1 Visfatin No effect
patients month

2. Conclusion

The intricate relationships between ACE inhibitors, apelin,
and visfatin in the cardiovascular system are subjects of
evolving research. ACE inhibitors, well-known for their blood
pressure-lowering effects, may also interact with adipokines
like apelin and visfatin, offering potential cardioprotective

255

benefits. Apelin is seen as a cardioprotective agent, while
visfatin levels are notably influenced by ACE inhibitors,
particularly in patients with hypertension. However,
inconsistent findings attributed to varied study populations
and methodologies call for more targeted research. Overall,
understanding these interactions nuanced
approaches to cardiovascular disease management.

may offer
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