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Abstract

Diabetes mellitus can be a complex disorder described by chronic progressive metabolic disorder and chronic hyperglycemia
arising from dysregulation of carbohydrate, lipid and protein metabolism. Verapamil is a class of non-dihydropyridine calcium
channel blockers, which prevents the second phase of glucose stimulated insulin release by inhibiting the intake of calcium into the
cytosol of beta cells and also prevents sulfonylurea and glucagon-induced insulin release. The complications of diabetes mellitus are
categorized as microvascular (nephropathy, neuropathy, and retinopathy) or macrovascular (cardiovascular and cerebrovascular
disease). Diabetic nephropathy is a microvascular complication described by elevated urinary albumin excretion (proteinuria) or
lowered kidney glomerular filtration rate in both types of diabetic mellitus. The objective of diabetes mellitus management is to
inhibit the mortality and to delay the onset of disease complications and to hinder its progression by improving patients’ blood
sugar level and controlling the risk of cardiovascular disease. Metformin enhances liver, muscle & adipose tissues sensitivity to
the insulin and elevate peripheral glucose utilization and also prevents gluconeogenesis and obviates glucose absorption from
gastrointestinal tract.
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Introduction

Diabetes mellitus can be a complex disorder that described by
chronic progressive metabolic disorder and chronic hyperglycemia
arising from metabolism dysregulation of carbohydrate, lipid and
protein. Diabetes mellitus is a major health issue that affects more
than 463 million human beings worldwide [1]. There are two most
common types of diabetes mellitus which discussed in turn below.
Type 1 diabetes mellitus can be expressed by quick rate of beta
cell dysfunction and results from an absolute deficiency of insulin
hormone secretion. The rapid advancement of type 1 diabetes
mellitus is frequently demonstrated in pediatric and perhaps also
happen in adults [2]. Type 2 diabetes mellitus is more commonly
resulted from peripheral insulin resistance and also relative

deficiency of insulin hormone or inadequate insulin secretion
by pancreatic beta cells; then the resistance of insulin causes the
levels of free fatty acids and proinflammatory cytokines in plasma
elevated and eventually glucose transport into muscle cells is
lowered, hepatic glucose production is enhanced, and breakdown
of fat is accelerated [3]. Skeletal muscle, liver and adipose tissue
insulin resistance are the main cause of type 2 diabetes mellitus
and eventually accelerated the destruction and failure of pancreatic
beta cell [4].

Risk Factors of Diabetes Mellitus

Family history, obesity, race/ethnicity, age increment greater
than or equal to forty yr, previous distinguished fasting glucose
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impairment or impairment of glucose tolerance, hypertension,
hyperlipidemia and history of gestational diabetes mellitus
are the commonly known risk factors of diabetes mellitus [1].
Some medications cause diabetes mellitus are discussed in turn
below [5]. Thiazide diuretics cause hypokalemia; then eventually
cause impairment of insulin secretion secondary to potassium
depletion, and thiazides may prevent the conversion of proinsulin
to insulin. Thiazide diuretics may be also accelerated insulin
resistance due to elevated free fatty acid mobilization. Verapamil
is a class of non-dihydropyridine calcium channel blockers; which
prevents the second phase of glucose stimulated insulin release by
inhibiting the intake of calcium into the cytosol of beta cells; and
also prevents sulfonylurea and glucagon-induced insulin release.
Beta adrenoceptor blockers may antagonize induction of insulin
resistance, somewhat through weight gain and beta blockers also
prevent insulin release from pancreatic beta cells.

Human immunodeficiency virus protease inhibitors by itself
cause peripheral lipodystrophy, hyperlipidemia and muscle
resistance of insulin and also prevent conversion of proinsulin
to insulin. HIV protease inhibitors may bind to proteins target,
which regulate lipid metabolism, eventually cause the elevation
of circulating fatty acids that could interfere with insulin signaling
and compete with glucose cycle intermediates. Beta adrenoceptor
agonistscanstimulateinsulinsecretionbyincreasinghepaticglucose
output, and finally hyperglycemia resulted from insulin secretion.
Fluoroquinolones prevents the release of insulin by blocking ATP
sensitive potassium channels. Niacin cause elevated skeletal muscle
resistance to insulin due to accelerated free fatty acid mobilization.
Oral contraceptive pills and estrogen replacement therapy can
lower insulin sensitivity in women without diabetes receiving
some contraceptive pills, and several implantable hormonal
contraceptives may be causing the alterations in carbohydrate
metabolism, including impairment of glucose tolerance and
increased insulin resistance. Glucocorticoids can lower the
hepatic and peripheral tissue sensitivity of insulin through post-
receptor mechanisms and cause gluconeogenesis. Conventional
antipsychotic medications sometimes cause hyperglycemia;
however, the use of the atypical antipsychotics, especially clozapine
and olanzapine, alter receptor binding characteristics, leading to
enhanced insulin resistance. Phenothiazines prevents the release

of insulin from pancreatic beta cells.
Complications of Diabetes Mellitus

Gender, long duration with diabetes mellitus, poor and
inadequate glycemic control, negative attitude towards diabetes
mellitus, poor treatment adherence and poor knowledge about
the disease are the common risk factors for occurrence of
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diabetes mellitus complications [6]. Severe complications such as
nephropathy, retinopathy, neuropathy and cardiovascular diseases
resulted from chronic hyperglycemia. Complications of diabetes
mellitus can be the advancement and nearly resulted by chronic
exposure to high blood sugar levels by dysfunctions of insulin
metabolism and biological macromolecules such as carbohydrates,
lipids, proteins and nucleic acids. The complications of diabetes
mellitus are quickly becoming the world’s consummate important
cause of morbidity and mortality [7]. The complications of
diabetes mellitus are categorized as microvascular (nephropathy,
neuropathy, and retinopathy) or macrovascular (cardiovascular and
cerebrovascular disease). Diabetic nephropathy is a microvascular
complication described by elevated urinary albumin excretion
(proteinuria) or lowered kidney glomerular filtration rate in both
types of diabetic mellitus [8].

Diabetic neuropathy is a microvascular complication
characterized as a non-inflammatory impairment of the function
and structure of peripheral somatic or autonomic nerves due to
metabolic-vascular pathology [9]. Diabetic retinopathy can be one
of the most serious microvascular complications, which resulted
from chronic elevated blood sugar levels and nearly happen in
medium and late stage of both types of diabetes mellitus. Diabetic
retinopathy can eventually cause severe visual impairment, vitreous
hemorrhage, and blindness [10]. Macrovascular complications
can be resulted from a combination of hyperglycemia and altered
lipid metabolism. Heart failure can be a major macrovascular
complication emerged as an important and elevating clinical and
public health problem. Diabetes mellitus is correlated with an
elevated risk of coronary heart disease. Coronary heart disease
is the main cause of morbidity and mortality around the world
[11]. Diabetes mellitus carries an elevated risk of heart disease,
hypertension and stroke due to atherosclerosis, which advances
earlier in diabetics than in nondiabetics. Diabetic foot ulcer is
macrovascular complications which often happen on the soles
of the feet in patients with diabetes mellitus due to peripheral
neuropathy or peripheral arterial disease on all skin layers, necrosis

or inflammation [12].
Management of Diabetes Mellitus

The objective of diabetes mellitus management is to inhibit
the mortality and to delay the onset of disease complications and
to hinder its progression by improving patient’s blood sugar level
and controlling the risk of cardiovascular disease. There are three
preponderance components of diabetes mellitus management
which are diet and exercise, oral antidiabetic medications and

insulin treatment [13].
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Non-Pharmacological Management

The objective of dietary management of diabetes mellitus are
correcting any correlated blood lipid abnormalities, permitting
good glycemic control with blood glucose levels, ensuring weight
control and providing nutritional requirements. Medical nutritional
treatment is recommended for all individuals with diabetes mellitus
and pivotal therapy for patients with diabetes mellitus. Type 1
diabetes mellitus can focus on regulating insulin administration
with balanced diet to achieve and maintain healthy body weight.
Type 2 diabetes mellitus usually need caloric restriction to promote
weight loss and portion size and frequency or usually issues [14].
Physical activity particularly aerobic exercise ameliorates insulin
sensitivity and glycemic control in the majority of individuals and
reduces cardiovascular risk factors, contributes to weight loss and
ameliorates well-being. Physical activity objectives involve at least
150 minutes per week of moderate intensity exercise [15].

Pharmacological Management

There are four major common groups of oral hypoglycemic
medications such as biguanides which lower gluconeogenesis in the
liver involving metformin, insulin secretagogues which stimulate
the pancreas to secrete insulin including sulfonylureas, insulin
sensitizers which ameliorate sensitivity of peripheral tissues
to insulin including thiazolidinediones and Alpha glucosidase
inhibitors involve acarbose and miglitol [16]. Metformin enhances
liver, muscle & adipose tissues sensitivity to the insulin and elevate
peripheral glucose utilization and also prevents gluconeogenesis
and obviates glucose absorption from gastrointestinal tract [13].
Thiazolidine can improve glycemia by lowering the skeletal muscle
insulin resistance and keeping pancreatic beta cell function with
different mechanism of action such as ameliorating peripheral
intake and use of glucose in muscle and fat, eventually lowering
liver glucose release. Sulfonylurea such as glipizide, glyburide
(glipalamide, glimepiride act by stimulating insulin secretion from
the insulin releasing beta cells located in the pancreas and slightly
ameliorate insulin resistance in peripheral target tissues (muscle,
fat).

Their receptor is a constituent of the ATP dependent potassium
channel in the pancreatic beta cells; their binding is leads to
suppression of ATP dependent potassium channel channels, which
alters the resting potential of the cell, leading to calcium influx
and stimulate insulin releasing [17]. Meglitinide analogues are
insulin secretagogue as sulfonylureas. Meglitinide analogues are
structurally different from sulfonylureas; but they have relatively
similar mechanism of action to that of sulfonylureas (they act by
regulating ATP-dependent potassium channels in pancreatic beta
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cells), because they stimulate the secretion of insulin from the
pancreatic beta cells via a different binding site on the “sulfonylurea
receptor” [18]. Alpha glucosidase inhibitors involve acarbose and
miglitol. Inhibitors of intestinal a-glucosidase enzymes degenerate
the rate of carbohydrate digestion, thereby, providing an optional
notation to lower postprandial. Alpha glucosidase inhibitors act on
alpha glucosidase; an enzyme found in brush border cells of small
intestine, sticking greater complex carbohydrates into sugars and

prevents the breakdown and absorption of carbohydrates [19].

Insulin provides glucose homeostasis by thought-out the
plasma glucose worth in an optimum group throughout the day.
Insulin supports the transport of blood glucose into the body cells
where the glucose is metabolized to produce energy. Regular insulin
can be injected prior to the meal to decline the postprandial ascend
in glucose levels. Ultra-fast acting insulin commences to act four
to seven minutes and lasts for near three hrs. Short acting insulin
achieves systemic circulation in thirty minutes, peaks after around
two to three hrs. and stays active for about three to six hrs. The word
Lente comes from the Latin “lentos,” denotation slow, or sluggish)
insulin. The absorption rate of NPH insulin can be lowered by the
extension of protamine to the insulin preparation. Long-acting
insulins provide basal insulin content. Basal insulins inhibit hepatic
gluconeogenesis to suppress sugar levels from ascending during
the fasting state in insulin-defective patients. Aid patients with type

1 diabetes, basal insulins furthermore inhibit ketogenesis [20,21].
Conclusion

Diabetes mellitus can be a complex disorder described by
chronic progressive metabolic disorder and chronic hyperglycemia
arising from dysregulation of carbohydrate, lipid and protein
metabolism. HIV protease inhibitors may bind to proteins target,
which regulate lipid metabolism, eventually cause the elevation of
circulating fatty acids that could interfere with insulin signaling and
compete with glucose cycle intermediates. Severe complications
such as nephropathy, retinopathy, neuropathy and cardiovascular
diseases resulted from chronic hyperglycemia. There are three
preponderance components of diabetes mellitus management
which are diet and exercise, oral antidiabetic medications and
insulin treatment. Thiazolidine can improve glycemia by lowering
the skeletal muscle insulin resistance and keeping pancreatic
beta cell function with different mechanism of action such as
ameliorating peripheral intake and use of glucose in muscle and fat,
eventually lowering liver glucose release.

Acknowledgments

The author would be grateful to anonymous reviewers for the

comments that increase the quality of this manuscript.

American Journal of Biomedical Science & Research 411



Am ] Biomed Sci & Res

Funding

None.

References

1.

Bereda G, Bereda G (2021) The Incidence and Predictors of Poor
Glycemic Control among Adults with Type 2 Diabetes Mellitus in
Ambulatory Clinic of Mettu Karl Referral Hospital, Southwestern,
Ethiopia: A Prospective Cross-Sectional Study. Int Arch Endocrinol Clin
Res 7:1-9.

Romaguera R, Pablo Salinas, Josep Gomez L, Salvatore Brugaletta,
Antonio Gémez M, et al. (2022) Amphilimus-vs. zotarolimus-eluting
stents in patients with diabetes mellitus and coronary artery disease:
the SUGAR trial. European Heart Journal 43(13): 1320-1330.

Saeedi P, Petersohn I, Salpea P, Belma Malanda, Suvi Karuranga, et al.
(2019) IDF Diabetes Atlas Committee. Global and regional diabetes
prevalence estimates for 2019 and projections for 2030 and 2045:
Results from the International Diabetes Federation Diabetes Atlas, 9t
(Edn). Diabetes Res Clin Pract 157: 107843.

Carr AC, Spencer E, Heenan H, Lunt H, Vollebregt M, et al. (2022)
Vitamin C Status in People with Types 1 and 2 Diabetes Mellitus and
Varying Degrees of Renal Dysfunction: Relationship to Body Weight.
Antioxidants 11(2): 245.

Bereda G (2021) Brief overview of diabetes mellitus. Diabetes Manag
11(S1): 21-27.

Khan MAB, Hashim M]J, King JK, Govender RD, Mustafa H, et al. (2020)
Epidemiology of type 2 diabetes-Global burden of disease and forecasted
trends. ] Epidemiol Glob Health 10(1): 107-111.

Liu], Ren ZH, Qiang H, Wu ], Shen M, et al. (2020) Trends in the incidence
of diabetes mellitus: Results from the Global Burden of Disease Study
2017 and implications for diabetes mellitus prevention. BMC Public
Health 20(1): 1415.

Zheng ]S, Sharp S], Imamura F, Chowdhury R, Gundersen TE, et al.
(2020) Association of plasma biomarkers of fruit and vegetable intake
with incident type 2 diabetes: EPIC-InterAct case-cohort study in eight
European countries. BMJ 370: 2194.

Luc K, Schramm Luc A, Guzik TJ, Mikolajczyk TP (2019) Oxidative
stress and inflammatory markers in prediabetes and diabetes. ] Physiol
Pharmacol 70(6): 809-824.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Copy@ Gudisa Bereda

Bereda G (2022) Complication of Diabetes Mellitus: Microvascular and
Macrovascular Complications. Int ] Diabetes 3(1): 123-128.

Subramanian VS, Sabui S, Subramenium GA, Marchant ]S, Said HM,
(2018) Tumor Necrosis Factor alpha (TNF-alpha) reduces intestinal
vitamin C uptake: A role for NF-kappaB mediated signaling. Am ] Physiol
Gastrointest Liver Physiol 315(2): 241-248.

Bereda (2022) Risk Factors and Pathogenesis of Diabetic Nephropathy.
Int ] Diabetes Metab Disord 7(1): 05-07.

Bereda G (2022) Oral Antidiabetic Medications: Technical Notes. Journal
of Diabetic Nephropathy and Diabetes Management 2(1): 1-10.

Gillett M, Royle P, Snaith A, Scotland G, Poobalan A, et al. (2012)
Nonpharmacological interventions to reduce the risk of diabetes in
people with impaired glucose regulation: a systematic review and
economic evaluation. Health Technol Assess 16(33): 1-236.

Bereda G (2022) Risk Factors, Classifications and Pathogenesis of
Diabetic Retinopathy. ] Diabetes Clin Prac 5: 149.

Saha S (2022) Comparative effectiveness of adjunct non-pharmacological
interventions on maternal and neonatal outcomes in gestational diabetes
mellitus patients: A systematic review and network meta-analysis
protocol of randomized controlled trials. Plos One 17(1): 0263336.

Parameswaran GW, Ray D (2022) Sleep, circadian rhythms, and type 2
diabetes mellitus. Clinical Endocrinology 96(1): 12-20.

Bereda G Hyperosmolar Hyperglycemic State: Background, Precipitating
Factors, Pathophysiology and Management. In ] Dia It Compl pp.1-101.

Abdelghani M, Md G Hamed, Amira Said, Eman Fouad, (2022) Evaluation
of perceived fears of COVID 19 virus infection and its relationship to
health-related quality of life among patients with diabetes mellitus
in Egypt during pandemic: a developing country single center study.
Diabetology International 13(1): 108-116.

Bereda G (2022) Role of Insulin: Perspectives. ] Diabetes Islet Biol 5(1):
1-6.

Vasiljevic ], Torkko JM, Knoch KP, Solimena M, (2020) The making of
insulin in health and disease. Diabetologia 63(10): 1981-1989.

American Journal of Biomedical Science & Research

412


https://clinmedjournals.org/articles/iaecr/international-archives-of-endocrinology-clinical-research-iaecr-7-024.php?jid=iaecr
https://clinmedjournals.org/articles/iaecr/international-archives-of-endocrinology-clinical-research-iaecr-7-024.php?jid=iaecr
https://clinmedjournals.org/articles/iaecr/international-archives-of-endocrinology-clinical-research-iaecr-7-024.php?jid=iaecr
https://clinmedjournals.org/articles/iaecr/international-archives-of-endocrinology-clinical-research-iaecr-7-024.php?jid=iaecr
https://clinmedjournals.org/articles/iaecr/international-archives-of-endocrinology-clinical-research-iaecr-7-024.php?jid=iaecr
https://pubmed.ncbi.nlm.nih.gov/34735004/
https://pubmed.ncbi.nlm.nih.gov/34735004/
https://pubmed.ncbi.nlm.nih.gov/34735004/
https://pubmed.ncbi.nlm.nih.gov/34735004/
https://pubmed.ncbi.nlm.nih.gov/31518657/
https://pubmed.ncbi.nlm.nih.gov/31518657/
https://pubmed.ncbi.nlm.nih.gov/31518657/
https://pubmed.ncbi.nlm.nih.gov/31518657/
https://pubmed.ncbi.nlm.nih.gov/31518657/
https://pubmed.ncbi.nlm.nih.gov/35204128/
https://pubmed.ncbi.nlm.nih.gov/35204128/
https://pubmed.ncbi.nlm.nih.gov/35204128/
https://pubmed.ncbi.nlm.nih.gov/35204128/
https://pubmed.ncbi.nlm.nih.gov/32175717/
https://pubmed.ncbi.nlm.nih.gov/32175717/
https://pubmed.ncbi.nlm.nih.gov/32175717/
https://pubmed.ncbi.nlm.nih.gov/32943028/
https://pubmed.ncbi.nlm.nih.gov/32943028/
https://pubmed.ncbi.nlm.nih.gov/32943028/
https://pubmed.ncbi.nlm.nih.gov/32943028/
https://pubmed.ncbi.nlm.nih.gov/32641421/
https://pubmed.ncbi.nlm.nih.gov/32641421/
https://pubmed.ncbi.nlm.nih.gov/32641421/
https://pubmed.ncbi.nlm.nih.gov/32641421/
https://pubmed.ncbi.nlm.nih.gov/32084643/
https://pubmed.ncbi.nlm.nih.gov/32084643/
https://pubmed.ncbi.nlm.nih.gov/32084643/
https://pubmed.ncbi.nlm.nih.gov/29631379/
https://pubmed.ncbi.nlm.nih.gov/29631379/
https://pubmed.ncbi.nlm.nih.gov/29631379/
https://pubmed.ncbi.nlm.nih.gov/29631379/
https://pubmed.ncbi.nlm.nih.gov/22935084/
https://pubmed.ncbi.nlm.nih.gov/22935084/
https://pubmed.ncbi.nlm.nih.gov/22935084/
https://pubmed.ncbi.nlm.nih.gov/22935084/
https://pubmed.ncbi.nlm.nih.gov/35085374/
https://pubmed.ncbi.nlm.nih.gov/35085374/
https://pubmed.ncbi.nlm.nih.gov/35085374/
https://pubmed.ncbi.nlm.nih.gov/35085374/
https://pubmed.ncbi.nlm.nih.gov/34637144/
https://pubmed.ncbi.nlm.nih.gov/34637144/
https://pubmed.ncbi.nlm.nih.gov/33996370/
https://pubmed.ncbi.nlm.nih.gov/33996370/
https://pubmed.ncbi.nlm.nih.gov/33996370/
https://pubmed.ncbi.nlm.nih.gov/33996370/
https://pubmed.ncbi.nlm.nih.gov/33996370/
https://pubmed.ncbi.nlm.nih.gov/32894308/
https://pubmed.ncbi.nlm.nih.gov/32894308/

	_GoBack

