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Abstract

Renal microvascular disease and diabetic kidney disease develop at the early course of diabetes mellitus. Under common practice, vasodilator treatment at DKD
stage 3 or later fails to correct renal ischemia, due to the altered vascular homeostasis associated with an impaired angiogenesis. In addition, there is also elevated
antiangiogenic factors in the blood that induce a progressive renal microvascular disease.

Under current vision, therapeutic strategy should be implemented at the early DKD stages (1 and 2). Vasodilator treatment at this early stage would enhance the renal
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perfusion, and restore the renal, function. Such treatment in conjunction with the patient’s self-sufficiency philosophy under natural health wellness regime, would

minimize the development of end-stage renal disease in diabetes mellitus.

Introduction

A National Health Wellness is the Wisdom of Lord Buddha stating
that ‘A person with the HOT AND COLD BALANCE’ state would be
away from an illness [1]. AHOT AND COLD BALANCE is the balance
between autonomic nervous system and neuroendocrine system,
which in view of medical practice, would be expressed as the balance
of vascular function. With respect to the structure and function of
nephron, it consists of 2 crucial compartments namely (1) glomerulus
which is blood vessel supplying to the (2) tubulointerstitium. Both
compartments are integratedly functional as indicated as follow.

A normal nephronal unit

Normally, a normal renal plasma flow (600 ml/min/1.73m?)
after filtrating about 120 ml/min/1.73m?as glomerular filtration rate,
the remaining blood would pass through the efferent arteriole to
become peritubular capillary flow (480 ml/min/1.73m?) to supply the
tubulointerstitium [2]. It contains nutrients such as carbohydrate, lipid,
protein to be metabolized by mitochondria to yield a high energy ATP
production. In addition, it also produces intracellular toxins such as
CO,, oxygen radicals and heat. In order to maintain the ‘HOT AND
COLD BALANCE; state the toxic products have to be eradicated by
means of blood and or urine such as (1) CO, is carried to the lung to
exchange for O,, (2) the blood carries antioxidants to neutralize the
oxygen radicals (3) heat is carried out from intracellular compartment
via blood or urine. Therefore, these mechanisms associated with an
adequate blood supply or normal vascular function would assist the
kidney cell to maintain ‘HOT AND COLD BALANCE’ state — an
healthy condition.

Diabetic kidney disease

In diabetes mellitus, there are a variety of circulating toxins namely
oxidative stress, glycation end products, lipid, sugar, hypertension
etc that remain elevated in the circulation, in particular sugar which
cannot enter into the cell due to the altered insulin metabolism. These
toxins induce vascular injury and initially damage the endothelial
cell resulting in its detachment from the vascular wall [3]. Indeed,
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circulating endothelial cells have been encountered to be elevated in
the blood in the early course of diabetes mellitus prior to the onset
of microalbuminuria [4]. This alters the negatively charged surface
(anticoagulant property) of the vascular wall to become positively
charged surface (procoagulant property). Platelet aggregation is
frequently observed in the peripheral blood smear and an increased
platelet consumption has been indicated by a shortened platelet-half-life
[5-8]. Due to the loss of endothelial cell lining of the renal blood vessel
which is the source of nitric oxide production, the renal microvascular
disease becomes provasoconstrictive, and renal ischemia is induced.
The intrarenal hemodynamic study reveals a reduction in renal plasma
flow, as well as a reduction in peritubular capillary flow in the early
course of diabetes mellitus, during the stage of normoalbuminuria [9].
Further study during microalbuminuria, there is a greater reduction in
renal plasma flow and peritubular capillary flow [10]. The metabolism
of nutrient in mitochondria in diabetic patient is shifted to lipid and
protein. In the present of renal ischemia, it produces less ATP and
instead a greater amount of intracellular toxic products such as oxygen
radical, acid, heat. In this regard, the removal of toxins is inadequate.
Heat accumulation in the cell is suppressed by the process of water
entering the cell, which eventually causes cell swelling. The structure
and function of cell becomes disfiguring. Such structural charge would
impair the production of ATP in the mitochondria, and subsequently
develop mitochondrial failure. There is an attempt to activate the reflex
autonomic nervous system to contract the cell for toxin removal, without
a successful result. The progressive accumulation of intracellular toxins
alters the ' HOT AND COLD BALANCE’ state and eventually induces
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tubulointerstitial injury and fibrosis. The reflex autonomic nervous
system activation would further contract the renal microvascular vessel
which results in a greater reduction of renal plasma flow and peritubular
capillary flow. It has been demonstrated that the reduction in peritubular
capillary flow correlates with the magnitude of tubulointerstitial fibrosis
[11]. In this regard, the presence of normal peritubular capillary flow
is usually associated with a normal tubulointerstitial structure. The
reduction in peritubular capillary flow precedes the development of
tubulointerstitial fibrosis. A greater reduction in peritubular capillary
flow induces a higher degree of tubulointerstitial fibrosis.

A current status of therapeutic strategy in diabetic
kidney disease

Under common practice, physicians have generally followed the
recommendation of National Kidney Foundation and KDOGI, to
recognize the diabetic kidney disease when there is microalbuminuria
present [12,13]. This simply implies that the earliest recognition
of diabetic kidney disease is DKD stage 3. In general, therapeutic
prevention of DKD usually initiates at DKD stage 3. The best result
following this therapeutic regime is simply slow the renal disease
progression, but is unable to restore the renal function [10]. To address
to this crucial issue, the study in vascular homeostasis in diabetic
patients associated with DKD stage 3 and up revealed a defective
angiogenesis resulting in an impaired nitric oxide production, as
well as an impaired endothelial cell proliferation [14-24]. This would
explain the therapeutic resistance to vasodilator treatment and the
inability to improve the renal ischemia observed in general practice.
Furthermore, there is also an elevated level of antiangiogenic factors
namely vascular endothelial growth factor acceptor 2 (VEGFR2) and
angiopoietin 2, which induce vascular smooth muscle cell proliferation,
and endothelial cell proliferation inhibition, respectively [3,25]. Taken
together, they induce a progressive renal microvascular disease, as
well as a progressive renal ischemia, as the disease severity progresses
toward end-stage renal disease.

Current concept of therapeutic strategy

The preceding information renders support that the therapeutic
strategy of DKD should be implemented earlier than DKD stage 3. In
this regard, it requires sensitive diagnostic markers to early recognize
DKD stage 1,2. It has been noted that the determination of serum
creatinine and microalbuminuria are not sensitive enough to screen
for this early stage, therefore, eGFR and creatinine clearance should
be replaced as a screening biomarker [26,27]. However, due to the
limitation of glomerular hyperfiltration state observed in DKD stage
1; the eGFR or creatinine clearance would be overestimated. Other
biomarker such as a fractional excretion of magnesium (FE Mg) has
been applied to screen for early renal function impairment with a
rather satisfactory result. Theoretically, magnesium is detached from
the tubular cell during the process of tubular cell injury. An increase in
urinary magnesium is reflected by an abnormally elevated FE Mg. It has
been demonstrated that FE Mg correlates directly with the magnitude
of tubulointerstitial fibrosis [28,29], and negatively correlates with the
peritubular capillary flow reduction [30].

Vascular Biomarkers

Inasmuch as the mechanism of diabetic kidney disease is associated
with the development of renal microvascular disease and renal ischemia
originating in the early course of diabetes mellitus, vascular biomarkers
would be an alternative biomarker to indirectly reflect the stage of
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diabetic kidney disease. Recently, angiotensin converting enzyme
(ACE), endothelin-1 (ET-1) endostatin have been abnormally elevated
during normoalbuminuria, and progressively increased as disease
progresses toward microalbuminuria [27]. Endostatin is recognized as
antiangiogenic factor the elevation of endostatin inversely correlated
with the reduction in GFR [3]. Therefore, vascular biomarkers would
be usefully sensitive to screen for early renal microvascular disease, as
well as early diabetic kidney disease.

National Health Wellness As an Effective Prevention of
DKD

The National Health Wellness has its main therapeutic target to
rely mainly on the patient’s self-sufficiency state to minimize the toxin
production in the body, as well as to remove the toxin production in
the body, as well as to remove the toxin out of the circulation and cell
[31,32]. To serve for this purpose, the successful outcome is dependent
on

1. A habit of consuming a balanced health diet. Since diabetic kidney
patients usually accumulated heat in the cell, diet should contain
more vegetables, non - sweetened fruit, less carbohydrate, protein
and no trans containing fat. It should be noted that the amount of
toxins produced is dependent on the amount and frequency of food
consumption. A regular breakfast and lunch, and a little dinner or
avoidance of dinner is preferable.

2. Resting. A fasting period of 8-10 hours would be appropriated for
the repairing process of the cell injury and allow cell to recover for
the process of toxin removal. This issue has recently emphasized by
the 2016 Noble Prize Laureate Professor Yoshinori Ohsumi who
described the crucial role of ‘Autophagy’ in the cell.

3. Exercise. This practice is beneficial not only to improve the body
circulation, but also to enhance the process of toxin removal such as
through the bowel, sweat, and other organs etc.

4. Meditation. This genuine practice would facilitate the body
and mindset calmness. It would minimize the body metabolism
resulting in minimizing toxin production. It would allow the release
of endorphin and growth hormone to facilitate the cell repair
and recycling, whilst suppress the undesirable hormones such as
adrenaline or catecholamine which antagonizes the repairing and
recycling ability of the cells.

Taken together, all the practical steps would allow the cell to
maintain the ‘HOT AND COLD BALANCE state and thus keep
oneself away from disease.

A Correction of Renal Ischemia and Restoration of
Renal Function

With the assistance of sensitive diagnostic markers to screen for early
DKD stage, vasodilator administration, in conjunction with the patients
self-sufficiency philosophy would be able to enhance renal plasma flow,
peritubular capillary flow, as well as an enhancement of glomerular
filtration rate in early DKD stage. Indeed, a significant enhancement of
renal perfusion, and renal function has recently been documented in early
DKD stage associated with normoalbuminuria [33,34].
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