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Abstract

Background. Hydrogen (Hy) reportedly produces an anti-
oxidative effect by quenching cytotoxic oxygen radicals.
We studied the biological effects of water with dissolved
H. on ischemia-induced cardio-renal injury in a rat model
of chronic kidney disease (CKD)

Methods. Dahl salt-sensitive rats (7 weeks old) were al-
lowed ad libitwm drinking of filtered water (FW: dissolved
Hz, 0.00 = 0.00 mg/L) or water with dissolved Hz produced
by electrolysis (EW: dissolved Hy, 0.35 + 0.03 mg/L) for up
to 6 weeks on a 0.5% salt diet. The rats then underwent
ischemic reperfusion (I/R) of one kidney and were killed a
week later for investigation of the contralateral kidney and
the heart.

Results. In the rats given FW, unilateral kidney /R induced
significant increases in plasma monocyte chemoattractant
protein-1, methylglyoxal and blood urea nitrogen. Histolog-
ically, significant increases were found in glomerular
adhesion, cardiac fibrosis, number of ED-1 (CD68)-positive
cells and nitrotyrosine staining in the contralateral kidney
and the heart. In rats given EW, those findings were signifi-
cantly ameliorated and there were significant histological
differences between rats given FW and those given EW.
Conclusion. Consumption of EW by ad libium drinking
has the potential to ameliorate ischemia-induced cardio-
renal injury in CKD model rats. This indicates a novel
strategy of applying Ha produced by water electrolysis
technology for the prevention of CKD cardio-renal syn-
drome.

Keywords: chronic kidney discase; electrolyzed water; hydrogen water;
inflammation; oxidative stress.

Introduction

Chronic kidney disease (CKD) is a leading cause of end-
stage renal disease. In addition, CKD constitutes an in-
dependent risk factor for cardiac events and has thus

become a serious public health concern [1]. In those
cases, thekidney injury may induce pathological burdens
to the heart and this in tum further exaggerates kidney
dysfunction. The same cycle could start by heart injury
A common predisposed systemic pathology may damage
the two organs simultaneously. Whichever the original
process is, the pathological condition constitutes a vi-
cious cycle of damage to two organ systems, the so-
called cardio-renal syndrome [2, 3]. Among the causative
factors associated with organ injury, it has been pointed
out that oxidative stress and inflammation play crucial
roles in the pathology [4, 5. However, clinicaily avail-
able means to suppress these factors have been limited
[6-8].

Recently, the novel role of H, as an antioxidant that
reduces cytotoxic oxygen radicals has been revealed. Ani-
‘mal studies have demonstrated that the administration of H,
suppresses ischemic reperfusion (I/R) injury in the brain [9]
and liver [10], stress-induced oxidative injury to the hippo-
campus [11], drug-induced chronic inflammation in the
colon [12] and inflammatory injury of transplanted intesti-
nal grafis [13]. Notably, H, intake by drinking water may
ameliorate chronic allograft nephropathy [14]

Regarding the method of H, administration in those
studies, H; was directly inhaled [13] or dissolved in water
by a bubbling technique [9, 11, 14]. Another way to
supply H, water is to use water electrolysis technology.
Water electrolysis gives rise o a unigue property of dis-
solved H, at high levels under nanobubble conditions in
cathode-side water [15] and chemically, it is shown to
suppress oxygen radical generation similar to the action
of Hy water reported elsewhere [16]. This technology
does not need processed H gas for producing H, water,
and therefore, it renders good applicability for clinical
use [17-22]

Here, we used water with dissolved H, produced by
electrolysis (EW) and studied its biological effect on
cardio-renal injury in a rat model of CKD.

© The Author 2010. Published by Oxford University Press on behalf of ERA-EDTA. All rights reserved
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