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Abstract:

The complex interconnections among diabetes, hypertension, heart diseases, and
the vascular system are perplexing to unscramble and challenging to figure out
preventive and management strategies. The trail between these four diseases is so
closely interwoven. First, in the onset and progression of lifestyle-related vascular
diseases, including diabetes and hypertension, the vascular system plays a crucial
role and is combined with metabolic and micro-vascular systems within the affected
body. Second, diabetes and hypertension are their own independent risk factors for
increasing the abnormal structure and function of the large arteries, heart, kidney,
and other peripheral organs. The development of diabetes and hypertension-related
heart diseases is essentially in the vascular system, but the existence of extra-
cardiac and/or intrinsic heart diseases can noticeably influence the heart’s
performance and drastically render risk to less noticed, specific kinds of heart
diseases. Third, the development of each type of arterial stiffness due to diabetes,
hypertension, and other reasons is dissimilar, and in the same person, combined
effects displayed more damaging results. However, it is also a life to be designed
meticulously in order to fine-tune with the upper limits of the multiplicity of lifestyle-
related risks so as to obtain the composite effects from these vantage points of
onset and progression of these diseases and better learn how one can tailor the
composite lifestyle-related preventive measures and management strategies.
Fundamental advancement in vascular biology and understanding the roles of
smoothed muscle cells, endothelium, and extracellular materials in relation to
metabolism involving lipids, proteins, and each individually and holistically of the
large and microvascular systems are prerequisites. Further, diabetes, hypertension,
and heart and their related large arteries and landscapes are to be explored more
thoroughly concerning abnormal structure, function, and related atherosclerosis,
arteriosclerosis, and fibrosis.
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INTRODUCTION

Worldwide, diabetes and hypertension are
growing at an alarming rate (Ababneh et al.,
2024). Hypertension remains a consistent
economic and healthcare problem for middle,
low-income, and high-income countries (Zhou et
al., 2021). Heart diseases occupy the foremost
position among male and female patients above
40 years (Igbal et al., 2018; Rodgers et al.,
2019). And it’s a severe disorder, which caused
the most deaths throughout the world, with
coronary heart disease and stroke being the
main underlying reasons (Bani-Salameh et al.,
2021; Irfan et al., 2019; Martin et al., 2024).

In understanding diabetes and chronic diseases,
the most important system is the vascular
system (Li et al., 2023). The fast development of
cardio and cerebrovascular diseases in diabetic
patients suggests the presence of an innate
connection. In diabetic patients, hyperglycemia
is a significant factor responsible for the initiation
and evolution of diabetic micro and
macrovascular complications (Ortega et al.,
2021). Based on different epidemiological,
clinical, and therapeutic grounds, diabetic macro
and microangiopathy share similar
pathophysiological mechanisms (Alkhatib, 2019;
Maida et al., 2022).

Diabetes patients with chronic micro-thrombosis
in small vessels and poor circulation already
have the basis for the formation of macro-
thrombosis, for instance in heart and
cerebrovascular diseases, which are the main
reason for the burst development of
cardiovascular diseases and cerebrovascular
diseases in diabetic patients (Alkhatib, 2021;
Chang and Hawley, 2021). At the same time,
various pathophysiological derangements that
cause the formation of micro complications such
as increased advanced glycosylation products,
protein kinase c activation, the formation of
hyperosmolar environment, oxidative stress,
hyperlipemia, and slow blood flow, also
exacerbate the macro blood vessel walls directly
in different ways, such as endothelial
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dysfunction, damage to large proteins etc. (Al-
Refaai et al., 2017; Tripathi and Mishra, 2023).

The disease duration and severity of diabetic
microangiopathy are the most significant risk
factors with multiple diabetic-associated risk
factors determining the development of diabetes,
myocardial infarction, cerebrovascular disease,
and lower extremity arterial disease (Natorska,
2021). At the same time, it was shown that
diabetes is an independent risk factor for
vascular stenosis and directly correlates with the
severity of vascular stenosis caused by
atherosclerosis and that diabetes is not only an
independent risk factor but aggravates the
development of co-morbid diseases (Alkhatib,
2024; Zhang et al., 2021). Furthermore, this
micro-macro-vessel conjoined pathology also
suggests identical or similar treatment strategies
(Mourino-Alvarez et al., 2021). Although it’s not
resolved just how microvascular disease leads
to macrovascular disease, it is possible to see
from these simple concepts that the formation
and development of these conditions are
inherently connected (Al-Khatib and Al-Alawneh,
2013; Roderburg et al., 2021). These grounds
involve the issue explored further in this essay
(Baran et al., 2021).

Understanding Diabetes and its
Relationship with Hypertension

Diabetes is a prevalent global epidemic that is
incited by an amalgamation of factors involving
hereditary predisposition, dietary habits, lifestyle,
and toxicants (Muhammad et al., 2013; Wang et
al.,, 2021). Diabetes disrupts the body’s
equilibrium of blood sugar levels, either because
of an absence of insulin (type 1 diabetes) or
because cells resist insulin’s efforts to direct
glucose into biological pathways (type 2
diabetes) (Cheung and Li, 2012; Erekat et al.,
2014). Verily, type 2 diabetes is usually due to a
mutation in insulin and after that turns into
insulin resistance, in which blood sugar is higher
than it should be. Moreover, diabetes and
hypertension are bedfellows, and if the patient is
infected with both conditions, it can gradually
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become worse (Delllsola et al., 2024).
Remarkably, the similarity could be up to 50% in
some situations, displaying an interface in both
the prevalence and the pathogenesis (Jyotsna et
al., 2023; Livingston et al., 2024).

As a dynamic disease, diabetes can lead to a
cascade of severe conditions, such as heart
attack, stroke, vision problems even blindness,
kidney failure, poor blood flow (and chilblains or
ulcers), uropoiesis injury, and meningitis (Sinha
and Haque, 2022). Underlying the above is the
vascular network disease, and about 50% of
diabetics quit the future chances of developing
heart diseases affected by scorching the vessels
of the heart muscle (Al-Jarrah et al., 2012;
Korkmaz, 2021). Additionally, the vessel walls
become thickened due to fat and sugar, which
hampers the effective supply of blood to every
organ in the human body (Zakir et al., 2023).
Last, but not least, is the brain, it can cause
dementia or hemorrhagic stroke in severe cases
(Mitynarska et al., 2024). Obviously, a common
vessel network is the organizing principle that
controls the human autoimmune system.
Thereby, the relationship ought not to be
neglected (Lee and Park, 2023). After a cycle of
five-year follow-ups, 19 patients of them have
hypertension (Akanchi et al., 2022). Since the
distribution of the stress change in the blood
vessel conforms to a power law, this might
explain why the criticality in such kind of
anatomy  underlies the co-existing of
hypertension and diabetes (Chen et al., 2023).
Of course, the stress at the contour of the vessel
can be mediated by the blood flow and
modulated by the dynamical output of the heart,
which largely depends on its shape (Tohirova
and Shernazarov, 2022). Except for those
characteristic cases as an apergu, it is valuable
to glance at the epidemiology of the above two
diseases from the worldwide to the individual
aspects (Tan et al., 2023).

Impact of Hypertension on Heart
Diseases

People with hypertension have a higher risk of
developing heart disease. Among all end-organ
damage resulting from high blood pressure,
heart diseases are the most common, perhaps
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because the burden of high pressure is the
greatest on the heart muscle (Egan and
Schmouder, 1988). Chronic high blood pressure
can lead to a variety of heart diseases (Reynolds
et al.,, 2022). Growing evidence shows that
essential hypertension can induce changes in
the structure, mass, and function of the left
ventricle (Kim, 2021). The principal
hemodynamic  consequence of essential
hypertension is increased left ventricular
afterload, which stimulates the left ventricle to
develop pressure overload, resulting in
concentric left ventricular hypertrophy (Mitra et
al., 2021). The process also impairs the
relaxation and compliance of the left ventricle
and induces diastolic dysfunction (Dai et al.,
2021). All of these conditions will facilitate the
occurrence of heart failure (Jones et al., 2021).
On the other hand, the risk of coronary artery
disease is also increased with essential
hypertension (Matsushita et al., 2022).

The greater the severity of hypertension, as
assessed by blood pressure level, duration, and
burden, the greater the risk of experiencing
myocardial infarction and clinical heart failure (Di
Palo and Barone, 2022). Among subjects with
essential hypertension, for any given level of
blood pressure, the risk of heart failure increases
with the presence of other coronary risk factors
or the occurrence of LVH (Kapton-Cieslicka et
al., 2022). The fact that both the left ventricle
and the coronary vascular system are
concomitantly affected by essential hypertension
highlights the importance of endothelial function,
which is impaired in both patients with essential
hypertension and people with an increased risk
of developing essential hypertension (Mitra et
al.,, 2021). It is an intermediary mechanism
mediating the promotion of heart disease and
heart failure by high blood pressure because
essential hypertension gives rise to a series of
pathogenic factors that ruin vascular health
(Tadic et al., 2021).

Vascular System: Linking Diabetes,
Hypertension, and Heart Diseases

Diabetes, hypertension, and heart diseases
often co-exist, interact through a variety of
biological mechanisms, exacerbate each other,

105
PSM Biol Res | https://psmjournals.org/index.php/biolres



PSM Biological Research

and share common predisposing factors
(Lourida and Louridas, 2022). The vascular
system, a critical nexus connecting these
conditions, has drawn increasing attention as a
potential  biological foundation for the
interrelationship among these major chronic
diseases(Ogunmuyiwa, 2023). Cardiovascular
diseases including hypertension, coronary heart
disease, and stroke are the most common
causes of morbidity and mortality among
diabetic patients. Type 2 diabetes significantly
increases the risk of atherosclerosis in various
arteries, including the coronary, carotid, and
peripheral arteries, while mortality from
atherosclerotic diseases accounts for as much
as 80% of all fatalities in Type 2 diabetic patients
(Zmaili et al., 2024). The vascular system
includes the circulatory system, which consists
of the vessels in the blood and the lymph, and
the lymphatic system that drains excess water
from the body's organs (Bafei et al., 2023).
Atherosclerosis is recognized as the initiation
and response to injury in the blood arteries and
is, in fact, a systemic vascular disease, involving
the initiation and progression of atherosclerosis
in the blood vessels of all sizes in the body; it is
not just a disease of big- or medium-sized blood
vessels (Gundugurti et al., 2022).

Diabetes and hypertension have been linked
with endothelial dysfunction and increased
vascular inflammation as key pathways to the
early impairments in vascular integrity (Yang et
al., 2024). On the one hand, diabetes has been
established to promote insulin resistance and
vascular dysfunction, thereby compromising the
vascular integrity of the endothelium-controlling
vasodilation responses to various stimuli (Hildén
et al., 2023). On the other hand, hypertension
can lead to persistent vascular injury and induce
remodeling, namely stiffening and thickening in
systemic arteries as an adaptation to elevated
pressure (Humphrey, 2021; Zeng and Yang,
2024).

The vascular reactivity among Type 2
diabetic patients shows significant impairment as
compared to healthy controls, as observed in
several vascular response tests, including post-
occlusive reactive hyperemia and endothelium-
dependent and -independent vasodilation
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responses (Caturano et al., 2023). The impaired
vascular reactivity has been closely associated
with increased risks of target organ damage,
generally considered the end-organ damage
resulting from the long-term complications of
hypertension, and, more importantly, both Type
2 diabetes and hypertension (Damanik and
Yunir, 2021). The exposure to arterial
hypertension results in a chronic, high
mechanical stress environment for blood
vessels, leading to vessel wall injury, thereby
initiating structural changes in the arterial vessel
(Mrugacz et al., 2021). Perpetuating
hypertension-induced  vascular  remodeling
includes the deposition of structural proteins,
thickening of the vascular wall, hypertrophy of
smooth muscle cells, and reduction in the lumen
area. As such, the normal vascular reactivity
homeostasis is severely disrupted, which
increases the prevalence of abnormal vascular
responses related to vascular reactivity,
including impaired vasodilation capacity and
enhanced vasoconstriction at the early onset of
Type 2 diabetes (Yousef et al., 2023).

Vascular endothelial injury followed by
vasodilation dysfunction at the reactivity level
can have a profound impact downstream,
disturbing the structural remodeling between
heart and vessels, and ultimately leading to
wide-ranged target organ damage in the retina,
neurodystrophy, and kidney (Baaten et al., 2023;
Ray et al., 2023). Moreover, oxidative stress and
endothelial dysfunction are recognized as a
common pathway affecting the vascular
reactivity in the etiology of both diseases (Bhatti
et al.,, 2022). Therefore, preserving or restoring
vascular health is of paramount importance in
prevention and patient management in cases of
Type 2 diabetes and hypertension (Barone et al.,
2021). Common therapeutic targets, such as
cholesterol and antioxidants, are discussed as a
potential avenue of future collaborations
between different health professionals in
hypertension and diabetes in order to promote
vascular health (Lima et al.,, 2022). Varied
guantitative and qualitative interdisciplinary
strategies for research to advance the
understanding of vascular health among Type 2
diabetic patients and to evaluate its implication
in disease prevention are outlined below to
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illuminate the interconnectedness between
metabolic disorders and a healthy vascular
system (Kulkarni et al., 2024; Pavlidou et al.,
2024).

Conclusion and Future Directions

The understanding of diabetes, hypertension,
heart diseases, and the vascular system and
their mutual interconnections has reached a
significant point in recent years (Usman et al.,
2021). One methodical study explored and
evaluated the complex relationship between
diabetes and hypertension, diabetes and heart
diseases, hypertension and heart diseases, and
hypertension and the vascular system (Jyotsna
et al., 2023). Diabetes, hypertension, heart
diseases, and the vascular system are very
frequently interconnected (Zakir et al., 2023).
Some of the common risk factors for diabetes,
hypertension, and heart diseases are increasing
age, obesity, excessive alcohol consumption,
and a high-fat diet, the last one of which causes
high cholesterol (Jyotsna et al., 2023).

The comprehensive literature review reviewed
several articles on the relationships of diabetes,
hypertension, heart diseases, and the vascular
system (Wang et al.,, 2021). The main need to
appraise these relations is because on average
there is a significant positive correlation (Tran et
al., 2021). On average, diabetes patients tend to
get hypertension and heart diseases; drug-
resistant high blood pressure is connected with
heart failure; hypertension is likely to cause
atherosclerosis (mainly due to reasons of
vascular structures) (Studzinski et al., 2021). But
in some special cases, the correlations may be
negative (Nguyen et al., 2021). There is only
one gap; some articles on these connections
come with relatively small sample sizes, which
makes the results unreliable (Tsai et al., 2021).

CONFLICT OF INTEREST

Authors hereby declare that they have no
conflict of interest.

2024; 9(3): 103-112
REFERENCES

Ababneh, S.K., Alsarhan, A.A., Odat, O.,
Yousef, I., Khwaldeh, A., Alkhatib, A.J.,
2024. The expression of inducible nitric
oxide synthase and endothelial nitric oxide
synthase in the heart of smoking rats: An
immunohistochemical study. Onkologia i
Radioterapia, 18(6).

Akanchi, M., Ashayeri, H., Mottaghi, Z,
Golmohammadi, M., 2022. Systematic
Investigations of the Healing Process of
Skin, Oral and Dental Wounds and
Cardiac and Pulmonary Complications and
Drug Therapy in Patients with Infectious
Diseases. NeuroQuantology., 20(8): 3015.

Al-Jarrah, M., Ahmad, M.B., Maayah, M., Al-
Khatib, A., 2012. Effect of exercise training
on the expression of p53 and iNOS in the
cardiac muscle of type | diabetic rats. J.
Endocrinol. Metab., 2(4-5): 176-180.

Al-Khatib, A.J., Al-Alawneh, M., 2013. Exploring
the relationship between the infection of C.
pneumoniae and coronary artery disease.
Eur. Sci. J., 9(6).

Al-Refaai, T.A., Al-Rawashdeh, B.N.F., Salem,
M.A., Blokh, D., Mrayat, R., Al-Hamaideh,
A.N.D., Abeeleh, J.A., Al-Shehabat, M.A.,
Alkhatib, A.J., 2017. The Variations in the
Level of Angiotensin Il Between Subjects
in Ajloun City and the Dead Sea Impact
Hypertension Parameters. Eur. Sci. J., 13:
455-460.

Alkhatib, A., 2021. Treatment of patients with
advanced diabetes type 2 and
hypertension  without the use of
conventional treatment is possible: white
matter alterations and treatment of
diabetes and hypertnsion as a new
medical hypothesis. Adv. Obes. Weight
Manag. Control., 11(1): 22-24.

Alkhatib, A.J., 2019. New Insights to Diabetes: Is
Diabetes a Metabolic Disorder or a

107
PSM Biol Res | https://psmjournals.org/index.php/biolres



PSM Biological Research

Neurological Disease? International J.
Diab. Metab. Disord., 4(1): 1-2.

Alkhatib, A.J., 2024. Therapeutic Potential of
Fresh Pomegranate in the Management of
Pulmonary Fibrosis. PSM Microbiol., 9(1):
1-6.

Baaten, C.C., Vondenhoff, S., Noels, H., 2023.
Endothelial cell dysfunction and increased
cardiovascular risk in patients with chronic
kidney disease. Circ. Res., 132(8): 970-
992.

Bafei, S.E.C., Zhao, X., Chen, C., Sun, J.,,
Zhuang, Q., Lu, X,, Chen, Y., Gu, X., Liu,
F., Mu, J.,, 2023. Interactive effect of
increased high sensitive C-reactive protein
and dyslipidemia on cardiovascular
diseases: a 12-year prospective cohort
study. Lipids Health Dis., 22(1): 95.

Bani-Salameh, H., Alkhatib, S.M., Abdalla, M.,
Al-Hami, M.t., Banat, R., Zyod, H.,,
Alkhatib, A.J., 2021. Prediction of diabetes
and hypertension using  multi-layer
perceptron neural networks. Int. J. Model.,
Simul., Sci. Comput., 12(02): 2150012.

Baran, J., Kleczynski, P., Niewiara, t., Podolec,
J., Badacz, R., Gackowski, A., Pienigzek,
P., Legutko, J., Zmudka, K., Przewtocki,
T., 2021. Importance of increased arterial
resistance in risk prediction in patients with
cardiovascular risk factors and
degenerative aortic stenosis. J. Clin. Med.,
10(10): 2109.

Barone, E., Di Domenico, F., Perluigi, M.,
Butterfield, D.A., 2021. The interplay
among oxidative stress, brain insulin
resistance and AMPK  dysfunction
contribute to neurodegeneration in type 2
diabetes and Alzheimer disease. Free
Radic. Biol. Med., 176: 16-33.

Bhatti, J.S., Sehrawat, A., Mishra, J., Sidhu, I.S.,
Navik, U., Khullar, N., Kumar, S., Bhatti,
G.K., Reddy, P.H., 2022. Oxidative stress
in the pathophysiology of type 2 diabetes

2024; 9(3): 103-112

and related complications: Current
therapeutics  strategies and  future
perspectives. Free Radic. Biol. Med., 184:
114-134.

Caturano, A., D’Angelo, M., Mormone, A,
Russo, V., Mollica, M.P., Salvatore, T.,
Galiero, R., Rinaldi, L., Vetrano, E.,
Marfella, R., 2023. Oxidative stress in type
2 diabetes: impacts from pathogenesis to
lifestyle modifications. Curr. Issues Molec.
Biol., 45(8): 6651-6666.

Chang, J.C., Hawley, H.B., 2021. Vaccine-
associated thrombocytopenia and
thrombosis: venous  endotheliopathy
leading to venous combined micro-
macrothrombosis. Med., 57(11): 1163.

Chen, K., Shen, Z., Gu, W., Lyu, Z., Qi, X., Mu,
Y., Ning, Y., Group, M.l., 2023. Prevalence
of obesity and associated complications in
China: A cross-sectional, real-world study
in 15.8 million adults. Diab., Obes. Metab.,
25(11): 3390-3399.

Cheung, B.M., Li, C., 2012. Diabetes and
hypertension: is there a common
metabolic pathway? Curr. Atheroscler.
Rep., 14: 160-166.

Dai, H., Bragazzi, N.L., Younis, A., Zhong, W.,
Liu, X., Wu, J., Grossman, E., 2021.
Worldwide trends in prevalence, mortality,
and disability-adjusted life years for
hypertensive heart disease from 1990 to
2017. Hypertension., 77(4): 1223-1233.

Damanik, J., Yunir, E., 2021. Type 2 diabetes
mellitus and cognitive impairment. Acta
Med. Indones., 53(2): 213-220.

Dell'lsola, A., Vinblad, J., Turkiewicz, A.,
Kiadaliri, A., Abbott, A., Rolfson, O,
Lohmander, S.L., Jonsson, T., Englund,
M., 2024. The coexistence of diabetes,
hypertension and obesity is associated
with  worse pain outcomes following
exercise for osteoarthritis: a cohort study

108
PSM Biol Res | https://psmjournals.org/index.php/biolres



PSM Biological Research

on 80,893 patients. Osteoarthr. Cartil.,
32(10): 1308-1318.

Di Palo, K.E., Barone, N.J., 2022. Hypertension
and heart failure: prevention, targets, and
treatment. Cardiol. Clin., 40(2): 237-244.

Egan, B., Schmouder, R., 1988. The importance
of  hemodynamic  considerations in
essential hypertension. Am. Heart J.,
116(2): 594-599.

Erekat, N.S., Al-Jarrah, M.D., Al Khatib, A.J.,
2014. Treadmill exercise training improves
vascular  endothelial  growth  factor
expression in the cardiac muscle of type |
diabetic rats. Cardiol. Res., 5(1): 23.

Gundugurti, P.R., Bhattacharyya, R., Koneru, A.,
2022. Management  of  psychiatric
disorders in patients with cardiovascular
diseases. In. J. Psychiatry., 64(Suppl 2):
S355-S365.

Hildén, K., Magnuson, A., Montgomery, S.,
Schwarcz, E., Hanson, U., Simmons, D.,
Backman, H., 2023. Previous pre-
eclampsia, gestational diabetes mellitus
and the risk of cardiovascular disease: A
nested case—control study in Sweden. Int.
J. Obstet. Gynaecol., 130(10): 1209-1216.

Humphrey, J.D., 2021. Mechanisms of Vascular
Remodeling in Hypertension. Am. J.
Hypertension., 34(5): 432-441.

Igbal, M.N., Ashraf, A., Igbal, 1., Igbal, A., Alam,
S., 2018. Incidence of Hypertension
among Various Age Groups in Narowal,
Pakistan. Int. J. Nanotechnol. Allied Sci.,
2(2): 12-15.

Irfan, M., Sajjad, U., Igbal, M.N., 2019. Modern
Stem Cell Therapy of Cardiac and
Neurodegenerative Disorders: Pluses and
Minuses: Pros and Cons of Stem cell
therapy in cardio-neuro disorders. PSM
Biol. Res., 4(1): 51-57.

2024; 9(3): 103-112

Jones, D.W., Whelton, P.K., Allen, N., Clark III,
D., Gidding, S.S., Muntner, P., Nesbitt, S.,
Mitchell, N.S., Townsend, R., Falkner, B.,
2021. Management of stage 1
hypertension in adults with a low 10-year
risk for cardiovascular disease: filing a
guidance gap: a scientific statement from
the American Heart Association.
Hypertension., 77(6): e58-e67.

Jyotsna, F., Ahmed, A., Kumar, K., Kaur, P.,
Chaudhary, M.H., Kumar, S., Khan, E.,
Khanam, B., Shah, S.U., Varrassi, G.,
2023. Exploring the complex connection
between diabetes and cardiovascular
disease: analyzing approaches to mitigate
cardiovascular risk in patients with
diabetes. Cureus., 15(8).

Kapton-Cieslicka, A., Benson, L., Chioncel, O.,
Crespo-Leiro, M., Coats, A., Anker, S,
Filippatos, G., Ruschitzka, F., Hage, C.,
Drozdz, J., 2022. on behalf of the Heart
Failure Association (HFA) of the European
Society of Cardiology (ESC) and the ESC
Heart Failure Long-Term  Registry
Investigators. A comprehensive
characterization of acute heart failure with
preserved versus mildly reduced versus
reduced ejection fraction-insights from the
ESC-HFA EORP Heart Failure Long-Term
Registry. Eur. J. Heart Fail., 24(2): 335-
350.

Kim, H.C., 2021. Epidemiology of cardiovascular
disease and its risk factors in Korea. Glob.
Health Med., 3(3): 134-141.

Korkmaz, U.T.K., 2021. Cardiovascular diseases
and prevention. Surgical Medical Sciences
Diagnosis and Treatment, 31.

Kulkarni, A., Thool, A.R., Daigavane, S., 2024.
Understanding the Clinical Relationship
Between Diabetic Retinopathy,
Nephropathy, @ and  Neuropathy: A
Comprehensive Review. Cureus., 16(3):
e56674.

109
PSM Biol Res | https://psmjournals.org/index.php/biolres



PSM Biological Research

Lee, S.H., Park, J.-H., 2023. The role of
echocardiography in evaluating
cardiovascular diseases in patients with
diabetes mellitus. Diabetes Metab. J.,
47(4): 470-483.

Li, Y., Liu, Y., Liu, S., Gao, M., Wang, W., Chen,
K., Huang, L., Liu, Y., 2023. Diabetic
vascular diseases: molecular mechanisms
and therapeutic  strategies.  Signal
Transduct. Target. Ther., 8(1): 152.

Lima, J.E., Moreira, N.C., Sakamoto-Hojo, E.T.,
2022. Mechanisms underlying the
pathophysiology of type 2 diabetes: From
risk factors to oxidative stress, metabolic
dysfunction, and hyperglycemia. Mutat.
Res./Gen. Toxicol. Environ. Mutagen.,
874: 503437.

Livingston, G., Huntley, J., Liu, K.Y., Costafreda,
S.G., Selbaek, G., Alladi, S., Ames, D.,
Banerjee, S., Burns, A., Brayne, C., 2024.
Dementia prevention, intervention, and
care: 2024 report of the Lancet standing
Commission. Lancet., 404(10452): 572-
628.

Lourida, K.G., Louridas, G.E., 2022. Clinical
Phenotypes of Cardiovascular and Heart
Failure Diseases Can Be Reversed? The
Holistic Principle of Systems Biology in
Multifaceted Heart Diseases.
Cardiogenetics., 12(2): 142-169.

Maida, C.D., Daidone, M., Pacinella, G., Norrito,
R.L., Pinto, A., Tuttolomondo, A., 2022.
Diabetes and ischemic stroke: an old and
new relationship an overview of the close
interaction between these diseases. Int. J.
Molec. Sci., 23(4): 2397.

Martin, S.S., Aday, AW., Almarzooq, Z..,
Anderson, C.A.M., Arora, P., Avery, C.L.,
et al.,, 2024. 2024 Heart Disease and
Stroke Statistics: A Report of US and
Global Data From the American Heart
Association. Circulation, 149(8): e347-
e913.

2024; 9(3): 103-112

Matsushita, K., Ballew, S.H., Wang, A.Y.-M.,
Kalyesubula, R., Schaeffner, E., Agarwal,
R., 2022. Epidemiology and risk of
cardiovascular disease in populations with
chronic kidney disease. Nat. Rev.
Nephrol., 18(11): 696-707.

Mitra, A.K., Bhuiyan, A.R., Jones, E.A., 2021.
Association and risk factors for obstructive
sleep apnea and cardiovascular diseases:
a systematic review. Dis., 9(4): 88.

Mtynarska, E., Czarnik, W., Fularski, P., Hajdys,
J., Majchrowicz, G., Stabrawa, M., Rysz,
J., Franczyk, B., 2024. From
atherosclerotic plaque to myocardial
infarction—The leading cause of coronary
artery occlusion. Int. J. Molec. Sci., 25(13):
7295.

Mourino-Alvarez, L., Corbacho-Alonso, N.,
Sastre-Oliva, T., Corros-Vicente, C., Solis,
J., Tejerina, T., Padial, L.R., Barderas,
M.G., 2021. Diabetes mellitus and its
implications in aortic stenosis patients. Int.
J. Molec. Sci., 22(12): 6212.

Mrugacz, M., Bryl, A., Zorena, K., 2021. Retinal
vascular endothelial cell dysfunction and
neuroretinal degeneration in diabetic
patients. J. Clin. Med., 10(3): 458.

Muhammad, A., Farooq, M.U., Igbal, M.N., Ali,
S., Ahmad, A., Irfan, M., 2013. Prevalence
of diabetes mellitus type Il in patients with
hepatitis C and association with other risk
factors. Punjab Univ. J. Zool., 28(2): 69-
75.

Natorska, J., 2021. Diabetes mellitus as a risk
factor for aortic stenosis: from new
mechanisms to clinical implications. Polish
Heart J., (Kardiologia Polska), 79(10):
1060-1067.

Nguyen, T.T., Nguyen, Q.C., Rubinsky, A.D.,
Tasdizen, T., Deligani, A.H.N., Dwivedi, P.,
Whitaker, R., Fields, J.D., DeRouen, M.C.,
Mane, H., 2021. Google Street View-
derived neighborhood characteristics in

110
PSM Biol Res | https://psmjournals.org/index.php/biolres



PSM Biological Research

California associated with coronary heart
disease, hypertension, diabetes. Int. J.
Environ. Res. Public Health.,, 18(19):
10428.

Ogunmuyiwa, O., 2023. Hypertension and
Diabetes Comorbidity: Factors that are
Associated with their Joint Occurrence.
Thesis. Georgia State University.

Ortega, M.A., Fraile-Martinez, O., Garcia-
Montero, C.,  Alvarez-Mon, M.A.,
Chaowen, C., Ruiz-Grande, F., Pekarek,
L., Monserrat, J., Aslnsolo, A., Garcia-
Honduvilla, N., 2021. Understanding
chronic venous disease: a critical overview
of its pathophysiology and medical
management. J. Clin. Med., 10(15): 3239.

Pavlidou, E., Papadopoulou, S.K., Fasoulas, A.,
Papaliagkas, V., Alexatou, 0.,
Chatzidimitriou, M., Mentzelou, M.,
Giaginis, C., 2024. Diabesity and Dietary
Interventions: Evaluating the Impact of
Mediterranean Diet and Other Types of
Diets on Obesity and Type 2 Diabetes
Management. Nutr., 16(1): 34.

Ray, A., Ch. Maharana, K., Meenakshi, S.,
Singh, S., 2023. Endothelial dysfunction
and its relation in different disorders:
Recent update. Health Sci. Rev., 7:
100084.

Reynolds, A.N., Akerman, A., Kumar, S., Diep
Pham, H.T., Coffey, S., Mann, J., 2022.
Dietary fibre in hypertension and
cardiovascular disease  management:
systematic review and meta-analyses.
BMC Med., 20(1): 139.

Roderburg, C., Loosen, S.H., Luedde, T.,
Kostev, K., Luedde, M., 2021. Diabetes
mellitus is associated with an increased
incidence of aortic valve stenosis.
Diabetes Vasc. Dis. Res., 18(5):
14791641211033819.

Rodgers, J.L., Jones, J., Bolleddu, S.I.,
Vanthenapalli, S., Rodgers, L.E., Shah, K.,

2024; 9(3): 103-112

Karia, K., Panguluri, S.K., 2019.
Cardiovascular Risks Associated with
Gender and Aging. J. Cardiovasc. Dev.
Dis., 6(2).

Sinha, S., Haque, M., 2022. Insulin resistance is
cheerfully hitched with hypertension. Life.,
12(4): 564.

Studzinski, K., Tomasik, T., Windak, A., Banach,
M., W jtowicz, E., Mastej, M.,
Tomaszewski, M., Mikhailidis, D.P., Toth,
P.P., Catapano, A., 2021. The differences
in the prevalence of -cardiovascular
disease, its risk factors, and achievement
of therapeutic goals among urban and
rural primary care patients in Poland:
results from the LIPIDOGRAM 2015 study.
J. Clin. Med., 10(23): 5656.

Tadic, M., Saeed, S., Grassi, G., Taddei, S.,
Mancia, G., Cuspidi, C., 2021.
Hypertension and COVID-19: ongoing
controversies. Front. Cardiovasc. Med., 8:
639222.

Tan, Y., Wang, B., Hao, D., Chen, X., 2023.
Research Progress on the Association
between Depression and Coronary Heart
Disease and Diabetes. Depression., 5(11):
115-123.

Tohirova, J., Shernazarov, F., 2022
Atherosclerosis: causes, symptoms,
diagnosis, treatment and prevention. Sci.
Innov., 1(D5): 7-12.

Tran, D.-M.T., Lekhak, N., Gutierrez, K., Moonie,
S., 2021. Risk factors associated with
cardiovascular disease among adult
Nevadans. PloS One., 16(2): e0247105.

Tripathi, A.K., Mishra, S.K., 2023. A review
article on neuroprotective,
immunomodulatory, and anti-inflammatory
role of vitamin-D3 in elderly COVID-19
patients. Egypt. J. Neurol. Psychiat.
Neurosurg., 59(1): 18.

111
PSM Biol Res | https://psmjournals.org/index.php/biolres



PSM Biological Research

Tsai, H.-J., Tsai, W.-C., Hung, W.-C., Hung, W.-
W., Chang, C.-C., Dai, C.-Y., Tsai, Y.-C,,
2021. Gut microbiota and subclinical
cardiovascular disease in patients with
type 2 diabetes mellitus. Nutri., 13(8):
2679.

Usman, M.S., Khan, M.S., Butler, J., 2021. The
Interplay Between Diabetes,
Cardiovascular Disease, and Kidney
Disease. In: Chronic Kidney Disease and
Type 2 Diabetes. Arlington (VA): American
Diabetes Association; Available from:
https://www.ncbi.nlm.nih.gov/books/NBK5
71718/ doi: 10.2337/db20211-13

Wang, Z., Yang, T., Fu, H., 2021. Prevalence of
diabetes and hypertension and their
interaction effects on cardio-
cerebrovascular diseases. a  cross-
sectional study. BMC Public Health., 21(1):
1224,

Yang, D.R., Wang, M.Y., Zhang, C.L., Wang, Y.,
2024. Endothelial dysfunction in vascular
complications of diabetes: a
comprehensive review of mechanisms and
implications.  Front. Endocrinol., 15:
1359255.

Yousef, H., Khandoker, A.H., Feng, S.F., Helf,
C., Jelinek, H.F., 2023. Inflammation,
oxidative  stress and  mitochondrial
dysfunction in the progression of type I
diabetes mellitus with coexisting

2024; 9(3): 103-112

hypertension. Front. Endocrinol., 14:
1173402.

Zakir, M., Ahuja, N., Surksha, M.A., Sachdev,
R., Kalariya, Y., Nasir, M., Kashif, M,
Shahzeen, F., Tayyab, A., Khan, M.S.M.,
Junejo, M., Manoj Kumar, F., Varrassi, G.,
Kumar, S., Khatri, M., Mohamad, T., 2023.
Cardiovascular Complications of Diabetes:
From Microvascular to Macrovascular
Pathways. Cureus., 15(9): e45835.

Zeng, X., Yang, Y., 2024. Molecular
Mechanisms Underlying Vascular
Remodeling in Hypertension. RCM., 25(2).

Zhang, H.-W., Jin, J.-L., Cao, Y.-X., Guo, Y.-L.,
Wu, N.-Q., Zhu, C.-G., Xu, R.-X., Dong,
Q., Li, J.-J., 2021. Association of diabetes
mellitus with clinical outcomes in patients
with different coronary artery stenosis.
Cardiovasc. Diabetol., 20: 1-10.

Zhou, B., Perel, P., Mensah, G.A., Ezzati, M.,
2021. Global epidemiology, health burden
and effective interventions for elevated
blood pressure and hypertension. Nat.
Rev. Cardiol., 18(11): 785-802.

Zmaili, M., Alzubi, J., Alkhayyat, M., Albakri, A.,
Alkhalaileh, F., Longinow, J., Moudgil, R.,
2024. Cancer and Cardiovascular
Disease: The Conjoined Twins. Cancers.,
16(8): 1450.

112
PSM Biol Res | https://psmjournals.org/index.php/biolres



