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Abstract

Chronic hyperglycemia as a result of impaired insulin secretion, action, or both is the hallmark of diabetes mellitus. Microangiopathic complications,
which are brought on by damage to small blood vessels and include diabetic retinopathy and nephropathy diabetic, result from these disorders.
In diabetes mellitus, pathological changes in the kidneys and retina can cause these organs to be affected or even lose all function. According to
and the prevalence of diabetic retinopathy ranges percent to 80 percent among individuals whose disease duration exceeds 20 this complication
accounts. Additionally, cardiovascular risk increases by diabetic respectively, in patients with one or three diabetic complications nephropathy,

retinopathy, or neuropathy compared to none.
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Introduction

To assess the patient's condition and stop the progression of the disease, it
is necessary to detect microangiopathic complications of diabetes mellitus at an
early stage. The purpose of the study was to determine whether diabetes patients'
decreased reactivity of the microcirculatory bed was related to the presence of
retinopathy. There were 130 subjects in the study: 48 healthy volunteers, 53
diabetes mellitus patients without retinopathy, and 29 diabetes mellitus patients
with retinopathy participated in the study. Laser Doppler flowmetry was used
to measure the microvascular reactivity of the skin on the forearm, and a local
heating test and occlusion were also used [1].

Chronic hyperglycemia as a result of impaired insulin secretion, action, or
both is the hallmark of diabetes mellitus. Microangiopathic complications, which
are brought on by damage to small blood vessels and include diabetic retinopathy
and nephropathy diabetic, result from these disorders. In diabetes mellitus,
pathological changes in the kidneys and retina can cause these organs to be
affected or even lose all function [2]. According to and the prevalence of diabetic
retinopathy ranges percent to 80 percent among individuals whose disease
duration exceeds 20 this complication accounts. Additionally, cardiovascular
risk increases by diabetic respectively, in patients with one or three diabetic
complications nephropathy, retinopathy, or neuropathy compared to none.

Literature Review

Diabetic retinopathy creates because of endothelial brokenness,
aggravation, oxidative pressure, and hemodynamic problems in the retinal
veins, which are made by enactment of different sub-atomic components due
hyperglycemia. Beginning phases of this intricacy incorporate harm to the
blood-retinal obstruction and thickening of the basal layer, as well as injury and
resulting loss of pericytes and endotheliocytes. The pathogenesis of diabetic
retinopathy is right now founded on the brokenness of the neurovascular unit
comprising of endotheliocytes, diabetic, pericytes, neurons, macroglia and
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microglia cells. In addition, the neuropathy is likewise associated with retinal
harm, maybe considerably sooner than apparent vascular abnormalitie.
Consequently, provincial neuronal brokenness distinguished by multifocal
diabetic electroretinography permits to decide the comparing zones of the retina
in which the trademark indications of diabetic retinopathy will show up inside 1-3
years. In this manner, an endless loop happens: nerve cell brokenness brings
about debilitated guideline of microcirculation, the creating microangiopathy, then
neuronal perfusion is decreased, that prompts their obliteration [3].

Discussion

Multiple organs and tissues experience simultaneous microangiopathic
diabetes mellitus changes. As aresult, pathological angiogenesis is one of the main
causes of coronary heart disease and plays a significant role in the progression
of diabetic retinopathy. Atherosclerotic plaque rupture and endothelial structural
integrity disruption are linked to these changes. For a better understanding of
the patient's condition, early detection of microangiopathic abnormalities and
recording their dynamics during specific therapies are still critical. This lets
treatment start early and stops the disease from getting worse. The most readily
accessible organ for diagnosing microcirculatory diabetic disorders is the skin.
In response to metabolic, thermal, and pharmacological stimuli, its vasculature
has a high capacity for vasodilation. Using non-invasive techniques like laser
Doppler flowmetry , also known as fluxmetry, skin microvascular reactivity can
be used to study the dynamics of microcirculatory dysfunction. Melanin, keratin,
and other substances that are stationary absorb and reflect the beams, while
the Doppler Effect changes the frequency of blood cells that are moving. Using
a photodetection system, the returned light is analyzed by generating a voltage
that is directly proportional to the area's blood cell count and velocity has been
used by a number of authors to identify functional microvasculature diabetic
abnormalities in type patients in comparison to healthy controls. However, only
a few studies have looked into possible connections between skin microvascular
reactivity and diabetic microangiopathi with clinical manifestations.

Based on these correlations, diabetic it would appear that the skin's
microcirculation reflects changes associated with specific diabetes mellitus
complications. When compared to baseline perfusion at rest, assessment
of vasodilatation intensity in response to various stimuli using functional
tests provides more information about the state of the microvasculature.
The most convenient, cost-effective, and reproducible reactions are thermal
and postocclusive. The first test involves heating the skin locally to resulting
in vasodilation, or "local thermal hyperemia." In the first 5 minutes, there is a
peak in the amount of blood flowing through the skin, and then there is a long
plateau phase that lasts 20-30 minutes[4]. The axon reflex of sensory neurons,
which causes vasodilation via nitric oxide and endothelial hyperpolarizing
factor, is the primary cause of the increase in perfusion. Additionally transient
receptor potential vanilloid subtype channels play a role. The plateau depends


mailto:thanhnguyen@gmail.com

Nguyen T.

J Diabetic Complications Med, Volume 8:1, 2023

on and which stimulates calcium-activated potassium channels in endothelium
and smooth muscles. These are mostly found on sensory nerves and may be
involved in the release of neurotransmitters like calcitonin gene-related peptide
and substance [5]. The postocclusive test involves inflating a cuff on the limb
above the systolic pressure for a predetermined amount of time. Postocclusive
reactive hyperemia, or vasodilatation following occlusion reduction, is influenced
by sensory nerve activity and EDHF [6].

Conclusion

This examines changes in the parameters of skin microvascular reaction
following heating and occlusion in patients with type 1 diabetes with and without
diabetic retinopathy. Since patients with type 2 diabetes frequently have other
comorbidities cardiovascular, pulmonary, oncological, and other diseases that
can cause microangiopathic disorders, we focused on type 1 diabetes in this
study. In addition, changes in the microvascular bed are caused by aging itself,
and type is more common in older people than type 1 diabetes. As a result,
assessing skin microvascular reactivity may be an effective test for identifying
microangiopathic complications and identifying patients in the risk group. In
type 1 diabetes, decreased microvascular reactivity has been shown to be an
independent marker of retinopathy.

Acknowledgement

None.

References

1. Sivaprasad, Sobha, Bhaskar Gupta, Roxanne Crosby-Nwaobi and Jennifer
Evans. "Prevalence of diabetic retinopathy in various ethnic groups: A worldwide
perspective." Surv Ophthalmol 57 (2012): 347-370.

2. Yau, Joanne WY, Sophie L. Rogers, Ryo Kawasaki and Ecosse L. Lamoureux,
et al. "Global prevalence and major risk factors of diabetic retinopathy." Diabetes
care 35 (2012): 556-564

3. Nguyen, Thanh T, Jonathan E. Shaw, Carol Robinson and Ryo Kawasaki, et al.
"Diabetic retinopathy is related to both endothelium-dependent and-independent
responses of skin microvascular flow." Diabetes Care 34 (2011): 1389-1393.

4. Sasongko, Muhammad Bayu, Tien Y. Wong, Thanh T. Nguyen and Ryo
Kawasaki, et al. "Serum apolipoproteins are associated with systemic and retinal
microvascular function in people with diabetes." Diabetes 61 (2012): 1785-1792.

5. Brooks, Belinda A, Susan V. McLennan, Stephen M. Twigg and Dennis K. Yue.
"Detection and characterisation of microcirculatory abnormalities in the skin of
diabetic patients with microvascular complications." Diab Vasc Dis Res 5 (2008):
30-35.

6. Lamprou, Stamatina, Nikolaos Koletsos, Gesthimani Mintziori and Panagiota
Anyfanti, et al. "Microvascular and Endothelial Dysfunction in Prediabetes." Life 13
(2023): 644.

Conflict of interest

None.

Page 2 of 2

How to cite this article: Nguyen, Thanh. "Diabetic Retinopathy in Patients
with Skin Microvascular Responsiveness." J Diabetic Complications Med 8
(2023): 194.



https://www.sciencedirect.com/science/article/abs/pii/S0039625712000070
https://www.sciencedirect.com/science/article/abs/pii/S0039625712000070
https://diabetesjournals.org/care/article/35/3/556/28568/Global-Prevalence-and-Major-Risk-Factors-of
https://diabetesjournals.org/care/article/34/6/1389/27889/Diabetic-Retinopathy-Is-Related-to-Both
https://diabetesjournals.org/care/article/34/6/1389/27889/Diabetic-Retinopathy-Is-Related-to-Both
https://diabetesjournals.org/diabetes/article/61/7/1785/17156/Serum-Apolipoproteins-Are-Associated-With-Systemic
https://diabetesjournals.org/diabetes/article/61/7/1785/17156/Serum-Apolipoproteins-Are-Associated-With-Systemic
https://journals.sagepub.com/doi/pdf/10.3132/dvdr.2008.006
https://journals.sagepub.com/doi/pdf/10.3132/dvdr.2008.006
https://www.mdpi.com/2075-1729/13/3/644

