©
2013 2015

Mg

Effect of magnesium in renal dysfunction to phosphorus diuretic and anti-aging
actor.
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A high serum level of Mg is frequent in uremic patients with end-stage renal
disease just prior to beginning HD. There was a significant correlation between the serum Mg and iPTH
levels. Furthermore, the serum Mg level was an independent factor aﬁart from the other factors regulating
iPTH. Aortic rings obtained from rats were incubated for 10 days. The inorganic phosphate (Pi)
concentration of the medium was increased to induce VC. The mineral composition of the calcification was
analyzed using Fourier transform infrared (FTIR) spectroscopic imaging, SEM-EDX mapping. Exposure to high
Pi concentration augments aortic calcification via an increase in Pit-1, which mainly contains calcium
phosphate. Exposure to high Pi and high Ca concentration augments aortic calcification via an increase in
Pit-1.When several concentrations of Mg add in the HPi medium, VC quantified as aortic calcium (Ca)
content was suppressed in a dose-dependent manner.
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( ) Relationship between serum Mg and

eGFR in uremic patients.

( 1) Laboratory Parameters of Uremic
Patients Above and Below Median Serum iPTH

Level
IPTH < 258 pgimL IFTH = 258 pg/mL
n = 616} (n = 615} Value
AgE, ¥ B =]
Sex {male), n, % 391 (46.0) =0
Diabetes, n, % 246 (40.0) £
S88, mm H 1532 + 155 o3
DEBP, mm Hg 1 ot
Hemoglobin, gidL 54
Serum albumin, g/dL <m
. mafdL <0
eGFR, mUfmin per 1.73 m? <01
Serum carrected Ca, ma/dl <0
Serum Mg, mg/dL <0l
Hypomagnesemia, . % <0
Serum F, mgfd. <0l
Alkaline phosphatase. UL <01
i E: <01
455 (74.0)
351(52.1) <01
126 (20.5) 1

( 2) Univariate and multivariate
correlations between intact parathyroid
hormone (iPTH) levels and other factors in
uremic patients

iPTH
Univariate-p P value Multivariate-fi* P Value

Serum magnesium, mgrdL 014 <01 012 <01
Age,y 013 <01 S
Sex {male, O; female, 013 015 <01
Diabetes (g, 0; yes, 1) 005 M
SBP, mm Hg 008 NS
D&F, mm Hg 008 NS
Hemeglobin, grdl 006 NS
Serum albumin, g/dL 008 NS
sCr, mg/dl 019 NS
eGFR, mUimin per 1.73 m’ 022 0.18 <01
Serum corrected caldum, mg/dl 0.1 025 <1
Serum phosphate, mg/cl 02 ME
Alkaline phosphatase, LA 023 15 <01
Bicarbonate, mmol 015 NS
ESA(na, O; yes, 1) 0.06 NS
RASI (no, O; yes, 1) 008 007 02
VDRA (no, D; yes, 1 004 NS
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(  2) Calcium content of rat aortic rings
incubated under different concentrations
of inorganic phosphorus (Pi).
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(  3) Effect of incubation in a HiP medium
on protein expression of the Pit-1 in
aortic tissue.
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Microscopic images of aortic rings
cultured in medium with (a) normal
concentration of Pi 0.9 mmol/L (CONT) or
(b) HiP, 3.8 mmol/L. FTIR images of the
distribution of P04 3- (approximately
1,185 - 900 cm-1) in aortic rings cultured
in (c) CONT or (d) HiP. FTIR images of the
distribution of P04 3- (1,035 - 1,025 cm-1)
inaortic rings cultured in (e) CONT or (F)
HiP. FTIR spectra of aortic rings cultured
in (g) CONT or (h) HiP. The P04 3- band at
1,032 cm-1 (arrow) in (h) is des- ignated
as hydroxyapatite.
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SEM images of aortic rings cultured in (a)
CONT or (b) HiP. EDX maps of phosphorus in
aortic rings cultured in (c) CONT and (d)
HiP. EDX maps of calcium in aortic rings
cultured in (e) CONT and (f ) HiP. SEM -
EDX overlay maps for phosphorus and
calcium in aortic rings cultured in (g)
CONT and (h) HiP. EDX spectra of aortic

rings cultured in (i) CONT and (j) HiP.
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CON. vs *: <0.05
¥ CON.vs * *:<0.05
* ys * *:<0.05
HiP HiP+HiCa
Mg
« ®
2-APB
10)
P<0.05 vs HPi

Pi (mM) 0.9 38 3.3 38 38 3.8 38
Ca(mM) 1.8 1.8 1.8 1.8 1.8 1.8 1.8
Mg(mM) 0.8 0.8 1.0 1.2 1.6 2.0 24
CON HPi Mg supplementation
« 8 Mg
2-way ANOVA
100 H2-APB(-) Mg  p<0.001
<0.
02-APB(+) 2-4APB  p<0.001
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Mineral composition of

phosphate-induced calcification in a rat
aortic tissue culture model.
Sonou T,Ohya M,Yashiro M,Masumoto A,
Nakashima Y,Ito T,Mima T,Negi S,
Kimura-Suda H, Shigematsu T.
J Atheroscler Thromb.22(11):1197-206,
2015 doi: 10.5551/jat.28647.

Significance of serum magnesium as an
independent correlative factor on the
parathyroid hormone level in uremic
patients.
Ohya M, Negi S, Sakaguchi T, Koiwa F, Ando
R, Komatsu Y, Shinoda T, Inaguma D, Joki
N, Yamaka T, lkeda M, Shigematsu T.
J Clin Endocrinol Metab. 99(10):3873-8,

2014 doi: 10.1210/jc-2013-4396.
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